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ACRONYMS
The following is a list of acronyms from the health and climate change field:
ACS

American Cancer Society

AIDS

Acquired Immunodeficiency Syndrome

APF

Adaptation Policy Framework

AVHRR

Advanced Very High Resolution Radiometer

AWG-LCA

Ad Hoc Working Group on Long-Term Cooperative Action

BoD

Burden of disease

BSE

Bovine Spongiform Encephalopathy

BTV

Bluetongue virus

CBD

Convention on Biological Diversity

CC

Climate change

CDC

Centers for Disease Control and Prevention

CDM

Clean Development Mechanism

CER

Certified emission reduction

CH4

Methane

CIESIN

Center for International Earth Science Information Network

CO

Carbon monoxide

CO2

Carbon dioxide

COP

Conference of Parties

COSMIC

Country Specific Model for Intertemporal Climate - Computer Software

CVD

Cardiovascular disease

DALY

Disability adjusted life year

DHF

Dengue hemorrhagic fever

ENSO

El Nino-Southern Oscillation

ESM

Earth System Model

FAO

Food and Agricultural Organization
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GBD

Global burden of disease

GCM

General Circulation Model

GDP

Gross domestic product

GEF

Global Environment Facility

GHG

Greenhouse gas

GIS

Geographic Information System

GLOF

Glacial lake outburst flood

HIA

Health Impact Assessment

HIV

Human Immunodeficiency Virus

HPAI

Highly pathogenic avian influenza

ICD-10

International Classification of Diseases − 10th Edition

ICESCR

International Covenant on Economic, Social and Cultural Rights

ICIMOD

International Centre for Integrated Mountain Development

IFPRI

International Food Policy Research Institute

IFRC

International Federation of the Red Cross

IPCC

Intergovernmental Panel on Climate Change

ISDR

International Strategy for Disaster Reduction

JE

Japanese encephalitis

LAP

Length of growing period

MARA/ARMA

Mapping malarial risk in Africa

MDGs

Millennium Development Goals

MEA

Multilateral environmental agreement

MIASMA

Modeling Framework for the Health Impact Assessment of Man-Induced
Atmospheric Changes

MPH

Miles per hour

NAO

North Atlantic Oscillation

NAPA

National Adaptation Program of Action

NCAR

National Center for Atmospheric Research

NCD

Noncommunicable disease

NDVI

Normalized Difference Vegetative Index

NO2

Nitrogen dioxide

NOx

Nitrous oxides

NWP

Nairobi Work Program

NYC

New York City

O2

Oxygen

O3

Ozone

OCHA

United Nations Office for the Coordination of Humanitarian Affairs

OECD

Organisation for Economic Co-operation and Development

PAR

Population at risk

Pb

Lead
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PDSI

Palmer Drought Severity Index

PM

Particulate matter

ppb

Parts-per-billion

ppm

Parts-per-million

PTSD

Post-Traumatic Stress Disorder

RVF

Rift Valley Fever

SBI

Subsidiary Body for Implementation

SBSTA

Subsidiary Body for Scientific and Technological Advice

SEA

South-East Asia

SEARO

South-East Asia Regional Office

SIDS

Small island developing states

SO2

Sulfur dioxide

SOI

Southern Oscillation Index

SRES

Standardized Reference Emission Scenarios

SST

Sea surface temperature

UKMO

United Kingdom Meteorological Office

UNCCD

United Nations Convention to Combat Desertification

UNDP

United Nations Development Programme

UNEP

United Nations Environment Programme

UNFCCC

United Nations Framework Convention on Climate Change

UN-OHCHR

United Nations Office of the High Commissioner for Human Rights

UVR

Ultraviolet radiation

VBD

Vector-borne disease

VBZ

Vector-borne zoonose

VOC

Volatile organic compound

WHA

World Health Assembly

WHD

World Health Day

WHO

World Health Organization

WMO

World Meteorological Organization

WNV

West Nile Virus

YLL

Years of life lost
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GLOSSARY
The following glossary has been taken from the WHO SEARO Training
Manual (http://www.searo.who.int/entity/water_sanitation/documents/climatechangeandhealt
htrainingmodulesweb.pdf?ua=1)

Adaptation: The process of adjustment to actual or expected climate and its effects. In
human systems, adaptation seeks to moderate or avoid harm or exploit beneficial
opportunities. In some natural systems, human intervention may facilitate adjustment to
expected climate and its effects.
Adaptation assessment: The practice of identifying options to adapt to climate change
and evaluating them in terms of criteria such as availability, benefits, costs, effectiveness,
efficiency, and feasibility.
Adaptation Fund: A Fund established under the Kyoto Protocol in 2001 and officially
launched in 2007. The Fund finances adaptation projects and programs in developing
countries that are Parties to the Kyoto Protocol. Financing comes mainly from sales of
Certified Emissions Reductions (CERs) and a share of proceeds amounting to 2% of the
value of CERs issued each year for Clean Development Mechanism (CDM) projects. The
Adaptation Fund can also receive funds from government, private sector, and individuals.
Adaptation measures: This refers to actual adjustments, or changes in decision
environments, which might enhance resilience or reduce vulnerability to observed or
expected changes in climate.
Ambient air pollution: Air pollution in the ambient environment, that is, in outdoor air, but
able to enter homes.
Air pollution: One or more chemicals or substances in high enough concentrations in the
air to harm humans, other animals, vegetation, or materials. Such chemicals or physical
conditions (such as excess heat or noise) are called air pollutants.
Air quality guidelines: Value at or under which a pollutant is considered to have no or
minimal impact on health.
Anthropogenic: Human made. In the context of greenhouse gases, emissions that are
produced as the result of human activities.
Atmosphere: The gaseous envelope surrounding the earth, divided into five layers — the
troposphere which contains half of the earth’s atmosphere, the stratosphere, the

CONSEIL SANTE S.A. – SOFRECO

9

mesosphere, the thermosphere, and the exosphere, which is the outer limit of the
atmosphere. The dry atmosphere consists almost entirely of nitrogen (78.1% volume mixing
ratio) and oxygen (20.9% volume mixing ratio), together with a number of trace gases, such
as argon (0.93% volume mixing ratio), helium and radiatively active greenhouse gases
(GHGs) such as carbon dioxide (CO2) (0.035% volume mixing ratio) and ozone (O3). In
addition, the atmosphere contains the GHG water vapor (H2O), whose amounts are highly
variable but typically around 1% volume mixing ratio. The atmosphere also contains clouds
and aerosols.
Atmospheric brown clouds (ABCs): Are regional scale plumes of air pollution that consist
of copious amounts of tiny particles of soot, sulphates, nitrates, fly ash and many other
pollutants.
Annex I Parties / countries: The group of countries listed in Annex I to the United Nations
Framework Convention on Climate Change (UNFCCC). Under Articles 4.2 (a) and 4.2 (b) of
the UNFCCC, Annex I Parties were committed to adopting national policies and measures
with the non-legally binding aim to return their greenhouse gas (GHG) emissions to 1990
levels by 2000. The group is largely similar to the Annex B Parties to the Kyoto Protocol that
also adopted emissions reduction targets for 2008 – 2012. By default, the other countries
are referred to as Non-Annex I Parties.
Annex II Parties / countries: The group of countries listed in Annex II to the United Nations
Framework Convention on Climate Change (UNFCCC). Under Article 4 of the UNFCCC,
these countries have a special obligation to provide financial resources to meet the agreed
full incremental costs of implementing measures mentioned under Article 12, paragraph 1.
They are also obliged to provide financial resources, including for the transfer of technology,
to meet the agreed incremental costs of implementing measures covered by Article 12,
paragraph 1 and agreed between developing country Parties and international entities
referred to in Article 11 of the UNFCCC. This group of countries shall also assist countries
that are particularly vulnerable to the adverse effects of climate change.
Anthropogenic greenhouse emissions: Greenhouse-gas emissions resulting from human
activities.
Biological model: a mathematical approach to determine the relationship between
environmental variables and an outcome of interest (e.g. the distribution of disease vectors)
using biological associations between the environment and aspects of population dynamics
(e.g. how insect development rates change with temperature). Unlike statistical models,
this approach requires detailed understanding of disease population dynamics.
Carbon dioxide: A colorless, odorless, nonpoisonous gas that is a normal part of the
ambient air. Carbon dioxide is a product of fossil fuel combustion. Although carbon dioxide
does not directly impair human health, it is a greenhouse gas that traps terrestrial (i.e.,
infrared) radiation and contributes to the potential for global warming.
Carbon monoxide: Colorless, odorless, toxic gas produced by incomplete combustion of
carbon containing materials.
Capacity-building: In the context of climate change, the process of developing the
technical skills and institutional capability in developing countries and economies in
transition to enable them to address effectively the causes and results of climate change.
Climate change: Climate change refers to a change in the state of the climate that can be
identified (e. g., by using statistical tests) by changes in the mean and / or the variability of
its properties, and that persists for an extended period, typically decades or longer. Climate
change may be due to natural internal processes or external forcing such as modulations of
the solar cycles, volcanic eruptions and persistent anthropogenic changes in the
composition of the atmosphere or in land use. Note that the United Nations Framework
Convention on Climate Change (UNFCCC), in its Article 1, defines climate change as: ‘a
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change of climate which is attributed directly or indirectly to human activity that alters the
composition of the global atmosphere and which is in addition to natural climate variability
observed over comparable time periods’. The UNFCCC thus makes a distinction between
climate change attributable to human activities altering the atmospheric composition, and
climate variability attributable to natural causes.
Climate prediction: A climate prediction or climate forecast is the result of an attempt to
produce a most likely description or estimate of the actual evolution of the climate in the
future (e.g., at seasonal, interannual, or long-term time-scales).
Climate projection: A projection of the response of the climate system to emission or
concentration scenarios of greenhouse gases and aerosols, or radiative forcing scenarios,
often based upon simulations by climate models. Climate projections are distinguished from
climate predictions in order to emphasize that climate projections depend upon the
emission/concentration/radiative forcing scenario used, which are based on assumptions,
concerning, for example, future socioeconomic and technological developments that may or
may not be realized, and are therefore subject to substantial uncertainty.
Climate scenario: A plausible and often simplified representation of the future climate,
based on an internally consistent set of climatological relationships, that has been
constructed for explicit use in investigating the potential consequences of anthropogenic
climate change, often serving as input to impact models. Climate projections often serve as
the raw material for constructing climate scenarios, but climate scenarios usually require
additional information such as about the observed current climate. A “climate change
scenario” is the difference between a climate scenario and the current climate.
Climate-Sensitive Health Outcome is any health outcome whose geographic range,
incidence, or intensity of transmission is directly or indirectly associated with weather or
climate.
Climate Variability describes variations in the mean state and other statistics (e.g.,
standard deviations, the occurrence of extreme events, etc.) of climate on all temporal and
spatial scales beyond that of individual weather events. Variability may be due to natural
internal processes within the climate system or to variations in natural or anthropogenic
external forcing.
Cholera: An intestinal infection, caused by the bacterium Vibrio cholerae, which results in
frequent watery stools, cramping abdominal pain, and eventual collapse from dehydration. It
is thought that zooplankton in cold waters may carry large number of cholera vibrios on
their bodies. Zooplankton feed by grazing on phytoplankton which bloom with sunshine
and warm conditions. Thus, a phytoplankton (algal) bloom may lead to an increase in the
population of zooplankton which carries the vibrios.
Co-benefits: benefits (often health benefits) associated with reductions in greenhouse gas
emissions. For example, reduced emissions of air pollutants can have immediate health
benefits. In addition, there can be co-benefits of adaptation measures, such as new
surveillance systems that monitor climate-related and nonclimate-related infectious
diseases.
Conference of the Parties (COP): The supreme body of the United Nations Framework
Convention on Climate Change (UNFCCC), comprising countries with a right to vote that
have ratified or acceded to the convention. It currently meets once a year to review the
Convention’s progress. The word “conference” is not used here in the sense of “meeting” but
rather of “association”. The “Conference” meets in sessional periods, for example, the
“fourth session of the Conference of the Parties.”
Dengue/dengue haemorrhagic fever (DHF): An acute febrile syndrome caused by dengue
arbovirus type 1–4, commonly transmitted by the mosquitoes Aedes aegypti and Ae.
albopictus, which breed in small water bodies in containers, car tyres, etc. Dengue is often
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called breakbone fever because it is characterized by severe pain in joints and back.
Subsequent infections of dengue virus may lead to dengue hemorrhagic fever, which can be
fatal.
Disability Adjusted Life Year (DALY): An indicator of life expectancy combining mortality
and morbidity into one summary measure of population health to account for the number of
years lived in less than optimal health. It is a health measure developed for calculating the
global burden of disease that is also used by WHO, the World Bank and other organizations
to compare the outcomes of different interventions.
Disaster: A serious disruption of the functioning of a community or a society involving
widespread human, material, economic or environmental losses and impacts, which
exceeds the ability of the affected community or society to cope using its own resources.
Disaster risk management (DRM): Processes for designing, implementing, and evaluating
strategies, policies, and measures to improve the understanding of disaster risk, foster
disaster risk reduction and transfer, and promote continuous improvement in disaster
preparedness, response, and recovery practices, with the explicit purpose of increasing
human security, well-being, quality of life, and sustainable development.
Drought: The phenomenon that exists when precipitation has been significantly below
normal recorded levels, causing serious hydrological imbalances.
Dysentery: An infection of the gut caused by shigella bacteria. Symptoms include acute
bloody diarrhea, vomiting, stomach pains and fever.
Early warning systems (EWS): A system consisting of Mathematical models and
surveillance measures designed for the early detection, prevention and control of an
epidemic of infectious disease or other abnormal event (e.g., famine or heat waves).
El Niño Southern Oscillation (ENSO): El Niño, in its original sense, is a warm water
current that periodically flows along the coast of Ecuador and Peru, disrupting the local
fishery. This oceanic event is associated with a fluctuation of the intertropical surface
pressure pattern and circulation in the Indian and Pacific Oceans, called the Southern
Oscillation. This coupled atmosphere-ocean phenomenon is collectively known as El Niño
Southern Oscillation, or ENSO. During an El Niño event, the prevailing trade winds weaken
and the equatorial countercurrent strengthens, causing warm surface waters in the
Indonesian area to flow eastward to overlie the cold waters of the Peru current. This event
has great impact on the wind, sea surface temperature, and precipitation patterns in the
tropical Pacific. It has climatic effects throughout the Pacific region and in many other parts
of the world. The opposite of an El Niño event is called La Niña. The accepted definition is a
warming or cooling of at least 0.5 °C (0.9 °F) averaged over the east-central tropical Pacific
Ocean. Typically, this anomaly happens at irregular intervals of 2–7 years and lasts nine
months to two years. The average period length is 5 years. When this warming or cooling
occurs for only seven to nine months, it is classified as El Niño/La Niña “conditions”; when it
occurs for more than that period, it is classified as El Niño/La Niña “episodes”.
Extreme weather event: An extreme weather event is an event that is rare within its
statistical reference distribution at a particular place. Definitions of “rare” vary, but an
th
extreme weather event would normally be as rare as or rarer than the 10th or 90 percentile.
By definition, the characteristics of what is called extreme weather may vary from place to
place. An extreme climate event is an average of a number of weather events over a certain
period of time, an average which is itself extreme (e.g., rainfall over a season).
Global warming (GW): usually: the warming trend over the past century or so; also: any
period in which the temperature of the Earth’s atmosphere increases; also the theory of such
changes.
Emissions: Releases of gases to the atmosphere (e.g., the release of carbon dioxide during
fuel combustion). Emissions can be either intended or unintended releases.
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Exposure: Amount of a factor to which a group or individual was exposed; sometimes
contrasted with dose (the amount that enters or interacts with the organism). Exposures may
be either beneficial or harmful.
Fecal-oral transmission: is a route of transmission of a disease, when pathogens in fecal
particles passing from one host are introduced into the oral cavity of another host.
Fifth Assessment Report (AR5): The Fifth Assessment Report of the Intergovernmental
Panel on Climate Change, released in 2014.
Food security: A situation that exists when people have secure access to sufficient
amounts of safe and nutritious food for normal growth, development and an active and
healthy life. Food insecurity may be caused by the unavailability of food, insufficient
purchasing power, inappropriate distribution, or inadequate use of food at the household
level.
Flood: Temporary partial or complete inundation of normally dry areas caused by rapid
runoff or overflow from lakes, rivers, or tidal waters.
Fossil fuels: Carbon-based fuels from fossil hydrocarbon deposits, including coal, peat, oil,
and natural gas.
Gastroenteritis: Inflammation of the stomach and the intestines. Gastroenteritis can cause
nausea, vomiting, and diarrhea. Gastroenteritis has numerous causes, including infections
(viruses, bacteria, and parasites), food poisoning, and stress.
Glacial lake outburst flood (GLOF): Flood associated with outburst of glacial lake. Glacial
lake outburst floods are typically a result of cumulative developments and occur (i) only once
(e.g., full breach failure of moraine-dammed lakes), (ii) for the first time (e.g., new formation
and outburst of glacial lakes), and/or (iii) repeatedly (e.g., ice-dammed lakes with drainage
cycles, or ice fall).
Global Environment Facility (GEF): The Global Environment Facility, established in 1991,
helps developing countries fund projects and programs that protect the global environment.
GEF grants support projects related to biodiversity, climate change, international waters,
land degradation, the ozone (O3) layer, and persistent organic pollutants.
Global climate model, also General Circulation Model or GCM - a computer model of the
world’s climate system, including the atmosphere and oceans.
Global mean surface temperature: An estimate of the global mean surface air
temperature. However, for changes over time, only anomalies, as departures from a
climatology, are used, most commonly based on the area-weighted global average of the
sea surface temperature anomaly and land surface air temperature anomaly.
Global surface temperature: The global surface temperature is the area-weighted global
average of the sea surface temperature over the oceans (i.e., the subsurface bulk
temperature in the first few meters of the ocean), and the surface air temperature over land
at 1.5 m above the ground.
Global warming: Global warming refers to the gradual increase, observed or projected, in
global surface temperature, as one of the consequences of radiative forcing caused by
anthropogenic emissions.
Green Climate Fund (GCF): The Green Climate Fund was established by the 16th Session
of the Conference of the Parties (COP) in 2010 as an operating entity of the financial
mechanism of the United Nations Framework Convention on Climate Change (UNFCCC), in
accordance with Article 11 of the Convention, to support projects, programs and policies and
other activities in developing country Parties. The Fund is governed by a Board and will
receive guidance of the COP. The Fund is headquartered in Songdo, Republic of Korea.
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Greenhouse gas (GHG): Greenhouse gases are those gaseous constituents of the
atmosphere, both natural and anthropogenic, that absorb and emit radiation at specific
wavelengths within the spectrum of terrestrial radiation emitted by the earth’s surface, the
atmosphere itself, and by clouds. This property causes the greenhouse effect. Water vapor
(H2O), carbon dioxide (CO2), nitrous oxide (N2O), methane (CH4) and ozone (O3) are the
primary GHGs in the earth’s atmosphere. Moreover, there are a number of entirely humanmade GHGs in the atmosphere, such as the halocarbons and other chlorine- and
brominecontaining substances, dealt with under the Montreal Protocol. Beside CO2, N2O
and CH4, the Kyoto Protocol deals with the GHGs sulphur hexafluoride (SF6),
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs). For a list of well-mixed GHGs,
see WGI AR5 Table 2.A.1.
Greenhouse effect: The effect created by the band of greenhouse gases that blanket the
Earth. The greenhouse effect keeps the Earth’s surface within a temperature range that
makes life on Earth (as we know it) possible.
Health: A state of complete physical, mental and social well-being, and not merely the
absence of disease or infirmity.
Health impact assessment (HIA): A combination of procedures, methods and tools by
which a policy, project or hazard may be judged as to its potential effects on the health of a
population, and the distribution of those effects within the population.
Health Systems: Comprises all the organizations, institutions, and resources that are
devoted to producing actions principally aimed at improving, maintaining, or restoring health.
(World Health Organization. 2007)
Health system strengthening: Defined by the WHO in reference to its current framework
as, “improving the six building blocks and managing their interactions in ways that achieve
more equitable and sustained improvements across health services and health outcomes,
requiring both technical and political knowledge and action.” (WHO 2007, 4) The Hyogo
Framework for Action (HFA) is the first plan to explain, describe and detail the work that is
required from all different sectors and actors to reduce disaster losses. It was developed and
agreed on with the many partners needed to reduce disaster risk - governments,
international agencies, disaster experts and many others - bringing them into a common
system of coordination.
Intergovernmental Panel on Climate Change (IPCC): Established in 1988 by the World
Meteorological Organization and the UN Environment Programme, the IPCC surveys
worldwide scientific and technical literature and publishes assessment reports that are
widely recognized as the most credible existing sources of information on climate change.
The IPCC also works on methodologies and responds to specific requests from the
Convention’s subsidiary bodies. The IPCC is independent of the Convention.
Kyoto Protocol: The Kyoto Protocol to the United Nations Framework Convention on
Climate Change (UNFCCC) was adopted in 1997 in Kyoto, Japan, at the Third Session of
the Conference of the Parties (COP) to the UNFCCC. It contains legally binding
commitments, in addition to those included in the UNFCCC. Countries included in Annex B
of the Protocol (most Organization for Economic Cooperation and Development countries
and countries with economies in transition) agreed to reduce their anthropogenic
greenhouse gas (GHG) emissions (carbon dioxide (CO2), methane (CH4), nitrous oxide
(N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulphur hexafluoride
(SF6)) by at least 5% below 1990 levels in the commitment period 2008 – 2012. The Kyoto
Protocol entered into force on 16 February 2005.
Kyoto mechanisms: Three procedures established under the Kyoto Protocol to increase
the flexibility and reduce the costs of making greenhouse-gas emissions cuts. They are the
Clean Development Mechanism, Emissions Trading and Joint Implementation.
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Land use and land-use change: Land use refers to the total of arrangements, activities,
and inputs undertaken in a certain land cover type (a set of human actions). The term land
use is also used in the sense of the social and economic purposes for which land is
managed (e.g., grazing, timber extraction, and conservation). Land-use change refers to a
change in the use or management of land by humans, which may lead to a change in land
cover. Land cover and land-use change may have an impact on the surface albedo,
evapotranspiration, sources and sinks of greenhouse gases, or other properties of the
climate system and may thus have radiative forcing and/or other impacts on climate, locally
or globally.
Least-Developed Countries (LDCs): A list of countries designated by the Economic and
Social Council of the United Nations (ECOSOC) as meeting three criteria: (1) a low income
criterion below a certain threshold of gross national income per capita of between USD 750
and USD 900, (2) a human resource weakness based on indicators of health, education,
adult literacy, and (3) an economic vulnerability weakness based on indicators on instability
of agricultural production, instability of export of goods and services, economic importance
of nontraditional activities, merchandise export concentration, and the handicap of economic
smallness. Countries in this category are eligible for a number of programs focused on
assisting countries most in need.
Least-Developed Countries Expert Group (LEG): A panel of 13 experts that provides
advice to LDCs on the preparation and implementation of national adaptation programs of
action (NAPAs) – plans for addressing the urgent and immediate needs of those countries to
adapt to climate change.
Least-Developed Country Fund (LDCF): The LDCF is a fund established to support a
work program to assist Least-Developed Country Parties to carry out, inter alia, the
preparation and implementation of national adaptation programs of action (NAPAs). The
Global Environment Facility, as the entity that operates the financial mechanism of the
Convention, has been entrusted to operate this fund.
Loss and damage: At COP 16 in Cancun in 2010, governments established a work
program in order to consider approaches to address loss and damage associated with
climate change impacts in developing countries that are particularly vulnerable to the
adverse effects of climate change as part of the Cancun Adaptation Framework.
Malaria: Endemic or epidemic parasitic disease caused by four species of the protozoan
genus Plasmodium that are transmitted to humans by the bite of female Anopheles
mosquitoes. Disease is characterized by high fever attacks and systemic disorders and is
responsible for approximately 2 million deaths every year, 90% of which occur in SubSaharan Africa. Malaria is the most serious and common vector-borne disease in the world.
Methane (CH4): One of the six greenhouse gases (GHGs) to be mitigated under the Kyoto
Protocol and is the major component of natural gas and associated with all hydrocarbon
fuels. Significant emissions occur as a result of animal husbandry and agriculture and their
management represents a major mitigation option. See also Global Warming Potential
(GWP) and Annex II.9.1 for GWP values.
Millennium Development Goals (MDGs): A set of time-bound and measurable goals for
combating poverty, hunger, disease, illiteracy, discrimination against women and
environmental degradation, agreed at the UN Millennium Summit in 2000.
Mitigation (of climate change): A human intervention to reduce the sources or enhance
the sinks of greenhouse gases (GHGs). This report also assesses human interventions to
reduce the sources of other substances that may contribute directly or indirectly to limiting
climate change, including, for example, the reduction of particulate matter (PM) emissions
that can directly alter the radiation balance (e. g., black carbon) or measures that control
emissions of carbon monoxide, nitrogen oxides (NOx), volatile organic compounds (VOCs)
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and other pollutants that can alter the concentration of tropospheric ozone (O3), which has
an indirect effect on the climate.
Montreal Protocol: The Montreal Protocol on Substances that Deplete the Ozone Layer, an
international agreement adopted in Montreal in 1987.
Morbidity: Rate of occurrence of disease or other health disorder within a population, taking
account of the age-specific morbidity rates. Morbidity indicators include chronic disease
incidence/ prevalence, rates of hospitalization, primary care consultations, disability days
(i.e., days of absence from work), and prevalence of symptoms.
Mortality: Rate of occurrence of death within a population; calculation of mortality takes
account of age-specific death rates, and can thus yield measures of life expectancy and the
extent of premature death.
The national adaptation plan (NAP): The NAP process was established under the Cancun
Adaptation Framework (CAF). It enables Parties to formulate and implement national
adaptation plans (NAPs) as a means of identifying medium- and long-term adaptation needs
and developing and implementing strategies and programs to address those needs. It is a
continuous, progressive and iterative process that follows a country-driven, gendersensitive, participatory and fully transparent approach.
National Adaptation Programmes of Action (NAPAs): Documents prepared by least
developed countries (LDCs) identifying urgent and immediate needs for adapting to climate
change.
National communication: A document submitted in accordance with the Convention (and
the Protocol) by which a Party informs other Parties of activities undertaken to address
climate change. Most developed countries have now submitted their fifth national
communications; most developing countries have completed their first national
communication and are in the process of preparing their second.
National delegation: One or more officials empowered to represent and negotiate on behalf
of a government.
Nitrous oxide (N2O): One of the six greenhouse gases (GHGs) to be mitigated under the
Kyoto Protocol. The main anthropogenic source of N2O is agriculture (soil and animal
manure management), but important contributions also come from sewage treatment, fossil
fuel combustion, and chemical industrial processes. N2O is also produced naturally from a
wide variety of biological sources in soil and water, particularly microbial action in wet
tropical forests. See also Global Warming Potential (GWP) and Annex II.9.1 for GWP
values.
Non-Annex I Parties / countries: Non-Annex I Parties are mostly developing countries.
Certain groups of developing countries are recognized by the Convention as being
especially vulnerable to the adverse impacts of climate change, including countries with lowlying coastal areas and those prone to desertification and drought. Others, such as countries
that rely heavily on income from fossil fuel production and commerce, feel more vulnerable
to the potential economic impacts of climate change response measures. The Convention
emphasizes activities that promise to answer the special needs and concerns of these
vulnerable countries, such as investment, insurance, and technology transfer. See also
Annex I Parties / countries.
Ozone (O3): Ozone, the triatomic form of oxygen (O3), is a gaseous atmospheric
constituent. In the troposphere, it is created both naturally and by photochemical reactions
involving gases resulting from human activities (smog). Tropospheric O3 acts as a
greenhouse gas (GHG). In the stratosphere, it is created by the interaction between solar
ultraviolet radiation and molecular oxygen (O2). Stratospheric O3 plays a dominant role in
the stratospheric radiative balance. Its concentration is highest in the O3 layer.
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Particulate matter (PM): Very small solid particles emitted during the combustion of
biomass and fossil fuels. PM may consist of a wide variety of substances. Of greatest
concern for health are particulates of diameter less than or equal to 10 nanometers, usually
designated as PM10. See also Aerosol.
Pathogen: An infectious agent such as a virus, bacterium, prion, fungus, viroid, or parasite
that causes disease in its host. The host may be an animal, a plant, a fungus, or even
another microorganism.
Policies (for mitigation of or adaptation to climate change): Policies are a course of
action taken and / or mandated by a government, e. g., to enhance mitigation and
adaptation. Examples of policies aimed at mitigation are support mechanisms for renewable
energy (RE) supplies, carbon or energy taxes, and fuel efficiency standards for automobiles.
See also Measures.
Precipitation: Rain, hail, mist, sleet, snow or any other moisture that falls to the Earth.
Radiation: Energy emitted in the form of electromagnetic waves. Radiation has differing
characteristics depending upon the wavelength. Because the radiation from the Sun is
relatively energetic, it has a short wavelength (e.g., ultraviolet, visible, and near infrared)
while energy re-radiated from the Earth’s surface and the atmosphere has a longer
wavelength (e.g., infrared radiation) because the Earth is cooler than the Sun.
Radiative forcing: Radiative forcing is the change in the net, downward minus upward,
radiative flux (expressed in W m – 2) at the tropopause or top of atmosphere due to a
change in an external driver of climate change, such as, for example, a change in the
concentration of carbon dioxide (CO2) or the output of the sun. For the purpose of this
report, radiative forcing is further defined as the change relative to the year 1750 and refers
to a global and annual average value.
Resilience: The capacity of social, economic, and environmental systems to cope with a
hazardous event or trend or disturbance, responding or reorganizing in ways that maintain
their essential function, identity, and structure, while also maintaining the capacity for
adaptation, learning, and transformation (Arctic Council, 2013).
Response: The provision of emergency services and public assistance during or
immediately after a disaster in order to save lives, reduce health impacts, ensure public
safety and meet the basic subsistence needs of the people affected.
Risk: (i.e., climate-related risk) is a product of the likelihood of exposure and the
consequence(s) of that exposure. It arises from the interaction of a physically defined hazard
(e.g., floods and other extreme weather events, increasing temperature) with the properties
of the exposed system, its vulnerability (UNDP, 2003). System vulnerability is a critical
determinant of the risk a region or subpopulation faces when exposed to a particular hazard.
This means that programs to decrease vulnerability will decrease risk.
Rotaviruses: are a leading cause of severe diarrheal disease and dehydration in infants
and young children throughout the world. Most symptomatic episodes occur in young
children between the ages of 3 months and 2 years. The virus spreads rapidly, presumably
through person-to-person contact, airborne droplets, or possibly contact with contaminated
toys.
Salmonellosis: Bacterial food-poisoning caused by Salmonella species, most frequently
reported in North America and Europe. Most people become infected by ingesting foods
contaminated with significant amounts of Salmonella and the poisoning typically occurs in
outbreaks in the general population or hospitals, restaurants, etc. Improperly handled or
undercooked poultry and eggs are the foods which most frequently cause Salmonella food
poisoning. Chickens are a major carrier of Salmonella bacteria, which accounts for its
prominence in poultry products.
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Sea level change/sea level rise: Sea level can change, both globally and locally, due to
changes in the shape of the ocean basins, changes in the total mass of water and changes
in water density. Factors leading to sea-level rise under global warming include both
increases in the total mass of water from the melting of land-based snow and ice, and
changes in water density from an increase in ocean water temperatures and salinity
changes. Relative sea level rise occurs where there is a local increase in the level of the
ocean relative to the land, which might be due to ocean rise and/or land level subsidence.
Sensitivity: describes an individual’s or subpopulation increased responsiveness, primarily
for biological reasons, to a particular exposure. Biological sensitivity may be related to
developmental stage, preexisting medical conditions, acquired factors (such as immunity),
and genetic factors (Balbus and Malina 2009). Socioeconomic factors also play a critical role
in altering vulnerability and sensitivity, by interacting with biological factors that mediate risk
(such as nutritional status) and/or lead to differences in the ability to adapt or respond to
exposures or early phases of illness and injury.
Seasonality/seasonal variation: Seasonal fluctuations in disease incidence or
prevalence or other phenomena (e.g. abundance of vectors). Shigellosis is an acute
invasive enteric infection caused by bacteria belonging to the genus Shigella; it is clinically
manifested by diarrhea that is frequently bloody.
Special Climate Change Fund (SCCF): The SCCF was established to finance projects
relating to adaptation; technology transfer and capacity building; energy, transport, industry,
agriculture, forestry and waste management; and economic diversification. This fund should
complement other funding mechanisms for the implementation of the Convention. The
Global Environment Facility (GEF), as the entity that operates the financial mechanism of
the Convention, has been entrusted to operate this fund.
Stratosphere: Second layer of the atmosphere, extending from about 19 to 48 kilometers
(12 to 30 miles) above the earth’s surface. It contains small amounts of gaseous ozone
(O3), which filters out about 99 percent of the incoming harmful ultraviolet (UV) radiation.
Most commercial airline flights operate at a cruising altitude in the lower stratosphere.
Subsidiary Body for Implementation (SBI): The SBI makes recommendations on policy
and implementation issues to the COP and, if requested, to other bodies.
Subsidiary Body for Scientific and Technological Advice (SBSTA): The SBSTA serves
as a link between information and assessments provided by expert sources (such as the
IPCC) and the COP, which focuses on setting policy.
Sulfur dioxide (SO2): A compound composed of one sulfur and two oxygen molecules.
Sulfur dioxide emitted into the atmosphere through natural and anthropogenic processes is
changed in a complex series of chemical reactions in the atmosphere to sulfate aerosols.
These aerosols are believed to result in negative radiative forcing (i.e., tending to cool the
Earth’s surface) and do result in acid deposition (e.g., acid rain).
Sustainable development: Development that meets the needs of the present without
compromising the ability of future generations to meet their own needs.
Surveillance: Continuous analysis, interpretation and feedback of systematically collected
data for the detection of trends in the occurrence or spread of a disease, based on practical
and standardized methods of notification or registration. Sources of data may be related
directly to disease or factors influencing disease.
Time-series analysis: Statistical methods used to describe events that are measured in an
ordered sequence at equally-spaced time intervals, and often to analyze their variations as
functions of other variables (e.g. analyses of daily records of daily mortality rates, as a
function of concurrent variation in temperature).
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Transmission cycle: The transmission of pathogens from current to future host follows a
repeating cycle. This cycle can be simple, with a direct transmission from current to future
host, or complex, where transmission occurs through (multiple) intermediate hosts or
vectors. Typhoid fever is a bacterial disease, caused by Salmonella typhi. It is transmitted
through the ingestion of food or drink contaminated by the faeces or urine of infected people.
United Nations Framework Convention on Climate Change (UNFCCC): The Convention
was adopted on 9 May 1992 in New York and signed at the 1992 Earth Summit in Rio de
Janeiro by more than 150 countries and the European Community. Its ultimate objective is
the ‘stabilization of greenhouse gas concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the climate system’. It contains
commitments for all Parties under the principle of ‘common but differentiated
responsibilities’. Under the Convention, Parties included in Annex I aimed to return
greenhouse gas (GHG) emissions not controlled by the Montreal Protocol to 1990 levels by
the year 2000. The convention entered in force in March 1994. In 1997, the UNFCCC
adopted the Kyoto Protocol.
Uncertainty: An expression of the degree to which a value is unknown. This can result from
lack of information or disagreement about what is known. Uncertainty can be represented by
quantitative measures (e.g. a range of values calculated by mathematical models) or
qualitative statements (e.g. reflecting the judgement of a team of experts).
Undernutrition: Is defined as the outcome of insufficient food intake and repeated
infectious diseases. It includes being underweight for one’s age, too short for one’s age
(stunted), dangerously thin for one’s height (wasted) and deficient in vitamins and minerals
(micronutrient malnutrition).
Vector: An organism that acts as an essential intermediate host or definite host for a
human pathogen and that plays an active role in its transmission; for example, Anopheles
mosquitoes are vectors of malaria. This definition excludes mechanical carriers of infective
materials (such as houseflies and cockroaches), strictly passive intermediate hosts (e.g. the
snail hosts of schistosomiasis) and reservoir species (e.g. foxes carrying rabies).
Vector-borne diseases: Range of infectious diseases that are transmitted between hosts
by vectors such as mosquitoes or ticks (e.g. malaria, dengue fever, Lyme disease).
Vibrio species: are natural inhabitants of marine aquatic environments in both temperate
and tropical regions.
Volatile Organic Compounds (VOCs): Important class of organic chemical air pollutants
that are volatile at ambient air conditions. Other terms used to represent VOCs are
hydrocarbons (HCs), reactive organic gases (ROGs) and non-methane volatile organic
compounds (NMVOCs). NMVOCs are major contributors — together with nitrogen oxides
(NOX), and carbon monoxide (CO) — to the formation of photochemical oxidants such as
ozone (O3).
Volatile organic compounds (VOCs): Organic compounds that evaporate readily into the
atmosphere at normal temperatures. VOCs contribute significantly to photochemical smog
production and certain health problems.
Vulnerability: The degree to which a system is susceptible to, or unable to cope with,
adverse effects of climate change, including climate variability and extremes. Vulnerability is
a function of the character, magnitude, and rate of climate variation to which a system is
exposed, its sensitivity, and its adaptive capacity.
Weather: Atmospheric condition at any given time or place. It is measured in terms of such
things as wind, temperature, humidity, atmospheric pressure, cloudiness, and precipitation.
In most places, weather can change from hour-to-hour, day-to-day, and season-to-season.
Climate in a narrow sense is usually defined as the “average weather”, or more rigorously,
as the statistical description in terms of the mean and variability of relevant quantities over a
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period of time ranging from months to thousands or millions of years. The classical period is
30 years, as defined by the World Meteorological Organization (WMO). These quantities are
most often surface variables such as temperature, precipitation, and wind. Climate in a wider
sense is the state, including a statistical description, of the climate system. A simple way of
remembering the difference is that climate is what you expect (e.g. cold winters) and
‘weather’ is what you get (e.g. a blizzard).
Water-related diseases: those caused by micro-organisms and chemicals in water people
drink; diseases like schistosomiasis which have part of their lifecycle in water; diseases like
malaria with water-related vectors; drowning and some injuries; and others such as
legionellosis carried by aerosols containing certain micro-organisms.
Zoonosis: An infectious disease of vertebrate animals, such as rabies, which can be
transmitted to humans.
Zoonotic disease: A disease that can be passed between animals and humans. Zoonotic
diseases can be caused by viruses, bacteria, parasites, and fungi.

CONSEIL SANTE S.A. – SOFRECO

20

INTRODUCTION
Welcome & thank you
Welcome to this training package on Climate Change and Human Health – Fundamentals.
You have been selected as a trainer to support the education of your peers and colleagues
in the field of climate change and human health.
Thank you for accepting this opportunity to be one of the trainers for your country; it is
envisaged that you will become one of the climate change and human health ‘champions’
and be able to share your increasing knowledge and understanding of the risks of, and
responses to, a changing climate in your country, and your region.

Why is this important?
Climate variability and change present many risks to the health and well-being of the
populations of Cambodia, Lao PDR, and Viet Nam. A strong workforce (public and private,
across different sectors, and within both academic and non-academic spheres) is
fundamental if countries are to appropriately and adequately respond to the health risks
posed by climate change. The aim of this ToT (Training of Trainers) activity is to support a
core group of staff within each country to develop and strengthen their understanding of the
links between climate change and human health and for this group to be able to sustain this
knowledge and train their peers in their home countries.

Objectives and outline of the training package
The objective of the training package is to deliver training and support interactive
discussions on the fundamentals of climate change and human health. The specific
objectives are to:






Provide an overview of the risks and responses in relation to the human health impacts
from climate change;
Discuss relevant case studies from Cambodia/Vietnam/Lao PDR and the broader region,
as a form of learning by doing;
Allow participants the opportunity to share their own experiences and learning in relation
to how each country is progressing on human health and climate change responses;
Encourage collaboration and partnership opportunities between participants;
Demonstrate tools and techniques to manage and analyze health sector data;
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Commence discussions around individual and small group applied research projects
aligned with country priorities.

It is important to note here that it is not expected that the entirety of the training package will
be used for training. It is more likely that the trainers will select the most relevant and useful
parts of the module to train the participants. This selection of material can be guided by i)
the amount of prior knowledge of the participants; ii) any specific training requests received
prior to the training from participants; iii) time availability; iv) available budget.
Training Curriculum

The basics of
climate change
Science

Developing health
national adaptation
planning

Epidemiology of
climate change;
research and
practice

Food security and
climate change

Health co-benefits
of climate change
mitigation

GIS and mapping
tools in climate
change health
impacts

Extreme weather
events and climate
change

Climate change
adaptation in the
public health sector

Economics
Fundamentals for
Climate Change and
Health

Water-borne
disease and climate
change

Vector-borne
disease and climate
change
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Key theme
The key themes of this module are:

Basic climate
change &
human
health links

Vulnerability
& adaptation
assessments

Epidemiology

Data
Management/
GIS

Economics
Fundamentals
for Climate
Change and
Health

Learning Objectives
By the end of the training package, participants should be able to:
1.
2.

Define the differences between weather, climate, and climate change.
Identify some consequences of a changing climate of relevance for population health
and health systems.
3.
Outline the key steps in conducting a vulnerability, capacity, and adaptation
assessment.
4.
Describe some climate-sensitive health outcomes of concern in a country of interest.
5.
Describe the process for quantifying exposure-response relationships between weather
variables and health outcomes, and for projecting the health risks of a changing
climate.
6.
Describe adaptation options that could reduce current and future health risks of climate
change.
7.
Discuss epidemiological study designs, data requirements and methods of analysis for
climate sensitive diseases.
8.
Explain approaches and requirements for the application of empirical studies for
forecasting potential health impacts of climate change.
9.
List key data collected from the field or a third party and identify processes/tools that
can improve data collection.
10. Describe the processes involved when using geographical information systems (GIS)
and mapping tools and how data analysis informs decision making in climate and
health.
11. Describe the contribution of health economics to climate and health adaptation
projects.
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Session Map
Session

Duration

PowerPoint

Activities

Optional

1

2.5 hrs

No

Welcome, Expectations, Pre-Test

No

2

1.25 hrs

Yes

Reflection

No

3

1 hr

No

Q & A Open Forum

No

4

1 hr

Yes

Small Group Mind Mapping

No

5

1.5 hrs

Yes

Jigsaw Expert Groups Activity

No

6

1 hr

No

Guest Presentation, Q&A

No

7

9 hrs (all day)

Yes x 2

Case Study Group Work

No

8

1.5 hrs

Yes

Pair Brainstorm, Problem Solving Activity

No

9

1.5 hrs

Yes

Small Group Exploration Activity

Yes

10

1.75 hrs

Yes

Discussion and Q&A

No

11

1 hr

No

Group Based Projects

Yes

12

1 hr

No

Thank you, Next Steps, Evaluation

No

Total

24 hrs
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KEY TRAINERS DOCUMENTS
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SESSION PLANS
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Session Plan for Facilitators - Session 1 - ‘Welcome, Expectations & Pre-Test’
1. Teacher goals: This session is an opportunity for participants to be introduced to each other, for the objectives of the entire module to be outlined & for
expectations to be clarified.
2. Context, assumed learner background, prior knowledge and experience:



Pre-reading: Prior to this session trainees (future trainers) should have read through the course manual so they know what to expect and perhaps done
some self-directed reading.
Pre-workshop activities: There are no pre-workshop activities for this session.

3. Resources: Projector and computer (project module objectives), colored paper & pens, tea & coffee facilities, preferred room set up: round tables with 5-8
participants per table. Pre-tests in hardcopy or online version.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants haven’t read the course manual or any self-directed
pre-reading (set the expectation early that this is a requirement; ask for input based on the pre-reading, aim to challenge your high achievers), participants arrive
late (set the expectation early that punctuality is a requirement, don’t start again for late-comers), participants are slow to share experiences (ask open questions,
facilitation small group discussion, encourage and reward participation, create a safe learning environment).
5. Learning Objectives: None of the learning objectives are covered in this introductory session.
6. Explicitly planned key questions: What knowledge and experience of climate and health do you bring to this session? What are your expectations of the
module? How can you make your learning relevant to practice?
LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

TIME

Introductions

Facilitate both activities.

20 mins

Activity 1: Talk to the person to your
right. State 1 thing you are worried
about in terms of climate and health
and describe your favorite place in
nature.

Activity 1: In pairs
Activity 2: In pairs then call for volunteers to introduce their neighbor.

Activity 2: Talk to the person to your
left. Find out their name, organization,
previous work in climate change and
one reason why climate change is an
important issue to them. Volunteer to
introduce your partner to the class.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be doing

Specify what the teacher will be doing

Activity 3: Training Objectives

Activity 3: Project the Training objectives (6) on the wall (whiteboard or
butchers paper)

Objective 1: Outline Training
objectives

Discuss and Clarify Training
Objectives
Activity 4: Clarifying expectations
On the colored paper, write down your
main single expectation of the module

Activity 4: Distribute small, colored pieces of paper amongst the tables and
ask participants to write down their main single expectation of the unit.

Present your rapid assessment of expectations: Clarify inconsistencies
around expectations. Re-iterate objectives of the module.

Objective 3: Baseline needs
assessment (Pre-Test)

Activity 5: Participants undertake the
baseline needs assessment (Pre-Test)

20 mins

Invite discussion, clarification

Conduct a rapid thematic analysis during the tea break

Objective 2: Clarify Expectations

TIME

Activity 5: Collect the pre-tests so that the training process and outcomes
can be measured.

10 mins

Tea break:
30 mins

10 mins
40 mins

20 mins
Activity 6: Reflection activity
3. CLOSE
Summarize, Link forward, Nothing new
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Activity 6: In your notebooks each
participant should write down
something they learned/realized in this
session, something that is still unclear
and something they need to find out
(keep for yourself).

Teacher to summarize what occurred in Session 1; include highlights
Link forward to Session 2: ‘Overview of the science of climate change’

(TOTAL:
2.5 hours)

Optional: Group photo session
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Session Plan for Facilitators - Session 2 - ‘Overview of the Science of Climate Change’
1. Teacher goals: This session aims to provide participants with the basic knowledge in relation to the science of climate change.
2. Context, assumed learner background, prior knowledge and experience:


Pre-reading: IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp.



Pre-workshop activities: There are no pre-workshop activities apart from the pre-reading.

3. Resources: There are no additional resources needed for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants aren’t willing to reflect or lack reflection skills. Use
Lewin’s simple reflection framework to facilitate. Comprises of 4 questions: What happened? What was my experience of it? Why did it happen? What will I do
when/if it happens again? This framework can be applied to any reflection activity.
5. Learning Objectives:
LO 1. Define the difference between weather, climate and climate change.
LO 2. Identify some consequences of a changing climate of relevance for population health and health systems.
6. Explicitly planned key questions: What is the difference between weather, climate and climate change? How are we seeing and measuring changes in our
climate? What are the most useful frameworks for conceptualizing the linkages between climate and human systems?

LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

Activity 1: Talk to your neighbor and
outline 1 strength and 1 weakness you
have already identified in terms of your
knowledge base on climate and health

TEACHER'S ACTIVITIES

TIME

Link back: In session 1 we covered expectations and after the baseline pretest you should have an idea about where your strengths and weaknesses lie
in terms of the subject matter.

5 mins

Intro session: Outline what you intend to cover in this session. Reference
the learning objectives (1&2)
Activity 1: Facilitate in pairs
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be doing

Specify what the facilitator will be doing

Activity 2: PowerPoint Presentation
Objective 1: PowerPoint
Presentation. Covering LO1 & 2

Engage in the PowerPoint presentation
and in-built interactive activities. Ask
questions to clarify concepts.

Activity 2: Present the PowerPoint and use the notes in the presentation to
add to the content on the slides (don’t read from the slides if you can manage
it).

TIME

50 mins

Invite participation through the in-built interactive activities within the
PowerPoint to stimulate ongoing engagement: there are about 5 opportunities
for this.
(39 slides + activities: 35 minutes)

Activity 3: Individual Reflection
Activity
Objective 2: Individual Reflection
Activity

Use the reflective framework to
individually identify how a changing
climate is impacting your home and the
health of your community.

Activity 3: Encourage participants to think about how climate is changing in
their context. Use the reflection framework if needed. Probing question: ‘What
changes have you seen in weather patterns in your lifetime?’ The aim is to
get participants thinking about real-world impacts of weather and climate
change in their own lifetime.

15 mins

Share your reflection with the larger
group.
5 mins
3. CLOSE

Facilitator to summarize what occurred in Session 2; include highlights

Summarize, Link forward, Nothing new

Link forward to Session 3: ‘Overview of the science of climate change’
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(TOTAL:
1.25 hour)
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Session Plan for Facilitators - Session 3 - ‘Sharing Climate Change Research and Practice
Experiences’
1. Teacher goals: This session aims to allow participants to share their current research and practice activities with the group. This session a) provides a snapshot
of who is doing what and where and b) provides participants with the opportunity to share their work. Relevancy and acknowledging existing knowledge and
experience is an important component of adult learning.
2. Context, assumed learner background, prior knowledge and experience:



Pre-reading: It would be good to add a document outlining the current research needs (gaps) in Climate and Health.
Pre-workshop activities: (Enter any intended activities prior to session 3).

3. Resources: There are no additional resources needed for this session. There is no PowerPoint presentation for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants aren’t willing to present their current research and
practice experiences. Pre-empt this problem in Session 1 and 2. Tap a few engaged learners (2-3) prior to this session and ask them to prepare 2-3 slides to speak
for 5 minutes on their current climate and health research and practice experiences. They could present without PowerPoint if they prefer.
5. Learning Objectives:
LO 2. Identify some consequences of a changing climate of relevance for population health and health systems.
LO 4. Describe some climate-sensitive outcomes of concern in a country of interest.
6. Explicitly planned key questions: What research and practice experience do you already have in climate and health? What agency collaborations do you
know of in this space? What research questions can you identify that would fill a perceived or confirmed gap in the evidence or need in practice?
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LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

2. BODY

Objective 1: 2-3 Participants
present

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

TIME

Activity 1: Write down 1 climate
research project you have been
involved with to date. Write down 1
climate research project you would like
to be involved with in the future.
Discuss with your neighbor.

Link back: In session 2 we discussed the science of climate change.

5 mins

What the learners will be doing

Specify what the facilitator will be doing

Activity 2: Participants Present
2-3 participants (pre-warned) have
been asked to briefly give an overview
of their current work in climate and
health. Engage in their presentations
and ask questions.

Activity 3: Q&A Open Forum
Objective 2: Q&A Open Forum

Other participants are invited to share
their experiences.
Optional additional small group activity

Intro session: In this session we will draw on our own research and practice
experiences of climate and health. Reference the learning objectives (2&4)
Activity 1: Facilitate in pairs.

Activity 2:

25 mins

Ensure participants are pre-warned.
Ask for their slides (2-3) prior to the session and prepare on the desktop to
avoid delay.
Introduce the presenters and facilitate the Q&A.

Activity 3: Facilitate other participants outlining their work.

25 mins

Consider dividing the group up into themes of interest: Extreme Weather
Events, Vector Borne Disease, Food security etc. and allow smaller groups to
discuss possible future collaborations in research and practice.

5 mins
Facilitator to summarize what occurred in Session 3; include highlights
3. CLOSE

Activity 4: Sticky note wrap up

Summarize, Link forward, Nothing new

On a post-it note write down one
research question that has emerged in
your mind after this session and post it
on the white board.
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Activity 4: Facilitate sticky note wrap up activity.
Link forward to Session 4: ‘Overview of the health risks of climate variability
and change’

(TOTAL: 1
hour)
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Session Plan for Facilitators - Session 4 - ‘Overview of the health risks of climate variability and
change’
1. Teacher goals: The purpose of this session is to provide an introductory overview of the main links between changes in the climate and human health. The
teacher aims to cover key concepts, including hazards, vulnerability, risk, adaptive capacity, and resilience (reinforcing material introduced in Session 2), and
provide an overview of the priority climate change and human health issues.
2. Context, assumed learner background, prior knowledge and experience:


Pre-reading:
o

o



K.R Smith, K.R., A. Woodward … R. Sauerborn (2014) ‘Human health: impacts, adaptation, and co-benefits. In: Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change’. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 709-754.
Hijioka, Y., E. Lin … A. Surjan (2014) ‘Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional Aspects.
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change’ Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1327-1370.

Pre-workshop activities: Complete above readings prior to the workshop

3. Resources: PowerPoint presentation 4 (39 slides: 1 min per slide). Whiteboards or Butchers paper and markers for Mind map session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: There is a risk to go overtime in this session when all the activities
integrated into the PowerPoint are used. Solution: Either plan extra time if possible or pick and choose which interactive activities suit the audience’s interest and
participation levels best.
5. Learning Objectives:
LO 2. Identify some consequences of a changing climate of relevance for population health and health systems.
LO 4. Describe some climate-sensitive outcomes of concern in a country of interest.
LO 5. Describe the process for quantifying exposure-response relationships between weather variables & health outcomes & for projecting the health risks of a
changing climate.
LO 6. Discuss adaptation options that could reduce current and future health risks of climate change.
6. Explicitly planned key questions: What is your understanding of hazard, vulnerability, risk, adaptive capacity and resilience?
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: PowerPoint
Presentation 4

Activity 1: PowerPoint Presentation
4
Engage in the presentation and the inbuilt interactive activities. Ask
questions to clarify concepts.

Activity 2: Mind Mapping

Objective 2: Q&A Open Forum

TIME

Link back: In session 3 we shared climate change research and practice
experiences.

5 mins

Intro session: In this session we will delve deeper into the links between
climate and health and discuss the key concepts of vulnerability, risk,
adaptive capacity and resilience. Scaffolding on LO 2 & 4 and adding
complexity with LO 5 & 6.
What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

In small groups (tables, 3-5) answer
the question on Slide 38 of the
PowerPoint using a mind map (aka
concept map). Be creative.
If asked, briefly present your mind map
to the class

What the facilitator will be doing
Activity 1: PowerPoint Presentation 4
Present PowerPoint. Prepare beforehand so that you are not reading from the
slides and have some personal experience to add. 41 slides: 1 min per slide.
Facilitate interactive activities built into the presentation: There are 7
opportunities within the presentation for this.

Activity 2: Mind Mapping
Divide the class into small groups (tables/ 3-5 people)
Provide a whiteboard and markers to each or butchers paper and markers
Explain the activity and facilitate their mind mapping.
TIP: Graphically represent the role of the health sector in managing the risks
of climate change. You could arrange this in terms of risks, in terms of the
propeller diagram or in terms of the components of the health care system in
your country.
Assist any groups that are struggling.
Ask the best groups to briefly present.
Finish with you last slide: Slide 40: ‘Role of the Health Sector’

3. CLOSE
Summarize, Link forward, Nothing new

CONSEIL SANTE S.A. - SOFRECO

40 mins

10 mins

5 mins

Facilitator to summarize what occurred in Session 4; include highlights
Listen to wrap up. Ask questions to
clarify session if necessary.

Link forward to Session 5: ‘Key concepts in health adaptation to climate
change’

(TOTAL: 1
hour)
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Session Plan for Facilitators - Session 5 - ‘Key Concepts in Health Adaptation to Climate Change’
1. Teacher goals: The purpose of this session is to introduce basic concepts that are important to understand around adapting to the health impacts of climate
change. The scientific rationale for the need to adapt is outlined, predominantly based on the Fifth Assessment Report of the IPCC. Important terms will again be
reinforced, including the concepts of risk, hazard, vulnerability and others. An overview of the IPCC processes is also provided in this session, so that participants
are cognizant of the global setting that their climate change and health work fits within. A brief summary of the differences between adaptation and mitigation, and
examples of both, will be provided.
2. Context, assumed learner background, prior knowledge and experience:




Pre-reading:
o www.ipcc.ch
o IPCC, 2014: Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J.
Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken,
P.R. Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1-32.
Pre-workshop activities: Complete set pre-reading before attending class.

3. Resources: PowerPoint presentation 4 (38 slides: 1 min per slide)
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: This PowerPoint may be quite didactic and there is a risk
participants may disengage. To keep their attention, ask them to read some of the slides themselves, rather than read them all yourself then ask a key question
related to the material. You could also provide examples in relevant contexts to keep your audience awake.
5. Learning Objectives:
LO 6. Discuss adaptation options that could reduce current and future health risks of climate change.
6. Explicitly planned key questions: What is the difference between adaptation and mitigation? How can this be compared to a key principal in public health?
(Primary, Secondary and Tertiary prevention).
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: PowerPoint
Presentation 4

Activity 1: PowerPoint Presentation
5
Engage in the presentation and the inbuilt interactive activities. Ask
questions to clarify concepts.

Activity 2: Jigsaw (Group Experts)

Objective 2: Q&A Open Forum

In your ‘expert group’ research your
concept so that you are comfortable
with all the elements of it.
Go to a mixed group and teach them
about your concept. Learn from the
other experts.
Activity 3: ‘Get one Give one’ Wrap
up

3. CLOSE
Summarize, Link forward, Nothing new

TIME

Link back: In session 4 we looked over the health risks of climate variability
and change.

5 mins

Intro session: In this session we will look at key concepts in adapting to the
health impacts of climate change. Reinforce that this session aligns with
learning objective 6 of the training package.
What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Fold A4 paper in half. Write ‘Give one’
on one side and ‘Get one’ on the other.
Write 4 brief insights (consider it a
tweet) on the ‘give one’ side.

What the facilitator will be doing
Activity 1: PowerPoint Presentation 5

40 mins

Present PowerPoint. Prepare beforehand so that you are not reading from the
slides and have some personal experience to add. 39 slides: 1 min per slide.
Facilitate interactive activities built into the presentation:

Activity 2: Jigsaw (Group Experts)
Divide the class into 4 smaller groups. Students receive a concept on a
colored piece of paper & are tasked with becoming experts on the concept
together (10 mins)
Re-mix groups with one planned ‘expert’ on each topic, who now had to teach
his new group about that concept
Trainer could provide an adaptation example to apply that concept to.
Concept examples: Vulnerability, Adaptive Capacity, Risk, Article 4,
Resilience Framework
Facilitate ‘Give one, Get one’ activity: Students fold a piece of paper in half
and write ‘give one’ on one side and ‘get one’ on the other. On the ‘give one’
side write 4 insights from today’s material. Stand up and find a partner. Share
one idea from your ‘give one’ side of the paper, write down an idea from
someone else on your ‘get one’ side of the paper. Find a new partner until
you have 4 new ideas.

30 mins

15 mins

(TOTAL:
1.5 hours)

Link forward to Session 6: ’Action on the Ground’

Collect 4 insights from colleagues on
‘get one’ side.
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Session Plan for Facilitators - Session 6 - ‘Action on the Ground’
1. Teacher goals: This session provides an opportunity to hear from local organizations on how they are responding to changes in the climate, particularly in terms
of their programmatic activities. It is a great chance to invite guest presenters to showcase their work to the participants. Examples of useful organizations to
consider inviting include international NGOs active in the climate change and sustainability sphere, such as CARE International, Red Cross, Oxfam. Other guest
presenter organizations might be national organizations such as The Pasteur Institute or regional organizations such as the Mekong River Commission.
2. Context, assumed learner background, prior knowledge and experience:



Pre-reading: There is no set pre-reading for this session.
Pre-workshop activities: There are no pre-workshop activities for this session

3. Resources: No additional resources are needed for this session. You will need to request the PowerPoint slide decks (if any) from the participants who are
willing to present, prior to the session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Invited speakers are late, ill-prepared or aren’t aligned with the
course objectives. Solution: Ensure that invited speakers are well briefed on the logistics of the training, the learning objectives and the level of participants, so they
know what content to pitch at what level. Facilitate an interactive session rather than a didactic session if possible. Consider video-taping experts from iNGOs to
create a lasting resource for the course.
5. Learning Objectives:
LO 6. Describe adaptation options that could reduce current and future health risks of climate change.
6. Explicitly planned key questions: What practical on the ground activities related to climate adaptation are you aware of? Are there any inter-agency
collaborations that you could outline for fellow participants? Consider a stakeholder brainstorm to list all the agencies that are or could be involved in climate and
health activities.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: Guest Presentation 1

TIME

Link back: In session 5 we reviewed key concepts in health adaptation to
climate change.

5 mins

Intro session: In this session we will hear from organizations regarding their
practical action on climate change.

What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Activity 1: Guest Presentation 1
Engage in the presentation and note
how the organization engages
practically in climate mitigation and
adaptation.

What the facilitator will be doing
Activity 1: Guest Presentation 1

25 mins

Welcome guest speaker and introduce them including details of their
experience and career
Facilitate session
Alternatives: Arrange 2 speakers and reduce the time they are required to
speak. Consider ‘Skyping in an expert’. Show 1 pre-made video of a guest
speaker and 1 live presentation.

Objective 2: Q&A Open Forum

Activity 2: Q&A

Activity 2: Q&A

Ask questions and determine whether
any partnerships exist that you/your
organization could tap in to

Pre-arrange some warm up questions that the guest speaker would be happy
to answer in order to drive the Q&A session

Summarize key learnings from the session
3. CLOSE

Thank the guest speaker – provide a small gift if appropriate

Summarize, Link forward, Nothing new

Link forward to Session 7: ’Vulnerability and Adaptation Assessments’
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25 mins

5 mins

(TOTAL: 1
hour)
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Session Plan for Facilitators - Session 7 - ‘Vulnerability and Adaptation Assessments’
1. Teacher goals: To increase participants’ awareness of the objectives and processes of assessing vulnerability and developing adaptation activities in the health
sector. The trainer should cover all 6 steps (in 2-step bites).
2. Context, assumed learner background, prior knowledge and experience:


Pre-reading:
o Protecting health from climate change: Vulnerability and adaptation assessment guidelines. World Health Organization, 2012. Geneva.
o WHO guidance to protect health from climate change through health adaptation planning. World Health Organization, 2014. Geneva.
o Lessons learned on health adaptation to climate variability and change: Experiences across low-and middle-income countries. World Health Organization,
2015. Geneva.

Pre-workshop activities: Complete the set pre-readings before attending class.
3. Resources: Colored cardboard or sticky notes colored marker pens, butchers paper, hardcopies of the Patoka case study, summary V&A document.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: There is a lot of content in these 2 PowerPoint presentations and
there is a risk participants will tune out. Solution: Break each VAC step up into 45 minute sessions. Offer short breaks in between. Attempt to engage participants
by providing examples (brief stories/anecdotes from you own experiences. Integrate in-built activities (within the PowerPoint presentations). Allow break in between
for questions and contributions.
5. Learning Objectives:
LO 6. Discuss adaptation options that could reduce current and future health risks of climate change.
LO 7. Discuss epidemiological study designs, data requirements and methods of analysis for climate-sensitive diseases.
LO 8. Explain approaches and requirements for the application of empirical studies for forecasting potential health impacts of climate change.
LO 9.List key data collected from the field or a third party and identify processes/tools that can improve data collection.
6. Explicitly planned key questions: What is the purpose of a VAC Assessment? What are the objectives? What are the processes? What skills do you have and
what skills will you need to improve your ability to conduct a VAC Assessment?
LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

TIME

Link back: In session 5 we looks at key concepts in health adaptation to climate
change and in session 6 we discussed the practical application on the ground.

5 mins

Intro session: In this session we will delve deep into the intricacies of conducting a
VAC Assessment.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be
doing

What the facilitator will be doing

Objective 1: PowerPoint
Presentation 7 Part 1 (26 slides) and
Part 2 (58 slides)

Activity 1: PowerPoint
Presentations Part 1 and 2
Engage in the presentation
and the activities. Ask
questions to clarify concepts

Activity 1: PowerPoint Presentation Part 1 and 2
Part 1: Steps 1 & 2. 29 slides. There is some revision in this presentation.
1 slide/min + activities.
Part 2: Steps 3 -6. 68 slides. 45 mins for each step.
Use opportunities to work in questions to the audience, Q&A and examples

TIME

Part 1: 1.5
hrs
Optional
Break
Part 2: 3
hrs
Break in
between

Activity 2: Patoka Case
Study. Group Work Activity
Work through the V&A Case
Study and the 7 steps

Objective 2: Patoka Case Study.
Group Work Activity

For Step 7 come up with an
innovative way to present
your framework in 5 mins:
Video, role play, mind map.

Activity 2: Patoka Case Study – Group Work Activity
Instructions:
1. Review case study
2. Assess current health issues and health programs of Patoka
3. Identify vulnerability and climate hazard experienced by the country
4. Identify priority climate sensitive health outcomes

2 – 4 hours
(depending
on group)
Dedicate
time at the
end to
present
framework

5. Assess if current health programs are sufficient to address the additional risk posed
by climate change
6. Suggest measures for adaptation to address the additional risks
7. Draft monitoring, evaluation and learning framework
Circulate the room and facilitate the work. For Step 7 participants should come up with
an innovative way to present their framework: Suggestions: video, role play, mind map.
Summarize key learnings from the session

3. CLOSE
Summarize, Link forward, Nothing new

Facilitate an anonymous vote for the best presentation based on the criteria of content
and creativity
Link forward to Session 8: ’Basics of Epidemiology for climate change and health’
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10 mins

(TOTAL: 9
hours)
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Session Plan for Facilitators - Session 8 - ‘Fundamentals of Epidemiology in Climate and Health’
1. Teacher goals: To introduce participants to study designs and their application to environmental health questions relating to climate change and challenges in
environmental epidemiology.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: ‘Quantitative risk assessment of the effects of climate change on selected causes of death, 2030s and 2050s’. World Health Organization,
2014. Geneva.

Pre-workshop activities: Complete pre-reading before attending class.
3. Resources: PowerPoint slides, projector, small tables. Sticky notes. Butchers paper. Copies or online access to pre-reading.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions:
5. Learning Objectives:
LO 7. Discuss epidemiological study designs, data requirements and methods of analysis for climate-sensitive diseases.
6. Explicitly planned key questions: How is traditional epidemiology different from environmental epidemiology? What are the main epidemiological study
designs and how can they be applied to eco-epidemiology? What are some challenges in environmental epidemiology?
LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

CONSEIL SANTE S.A. - SOFRECO

LEARNERS' ACTIVITIES

Activity 1: Pair Brainstorm: What do
you already know about EcoEpidemiology?
In pairs brainstorm epidemiological
study designs that you know of and
write a possible research question next
to each of them. At the end of the
session, re-visit and critique your
brainstorm.

TEACHER'S ACTIVITIES

TIME

Link back: In session 7 we covered the steps involved in a VAC Assessment
and applied these skills to a practical case study

5 mins

Intro session: In this session we will cover the fundamentals of EcoEpidemiology and discuss its application and unique challenges.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be doing

What the facilitator will be doing

Activity 2: PowerPoint Presentation
8
Objective 1: PowerPoint
Presentation 8

Engage in the presentation and the
activities. Ask questions to clarify
concepts

Activity 3: Small group focused
reading and problem solving
exercise

Objective 2:

In small groups, using the assigned
pre-reading (WHO) chose a climate
sensitive health outcome and speed
read that section (10 mins), As a group
discuss the epidemiology within the
text. List 4 – 5 challenges to ecoepidemiology related to this health
issue. Share your best 2 to the larger
group and suggest solutions.
Activity 4: Sticky note learning need
identification

3. CLOSE
Summarize, Link forward, Nothing new
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One a post-it note, write down one
concept that is clear and one that is
not clear – how are you going to clarify
that point?

Activity 1: PowerPoint Presentation 8

TIME

45 mins

Deliver presentation. Prepare before so you are not reading of the slides. Add
some examples and stories from your own experience. Test knowledge
throughout and encourage engagement by asking key questions. 38 slides, 1
slide/min + discussion.

Activity 3: Small group focused reading and problem solving exercise

30 mins

Divide room into small groups of 4 – 5 participants
Provide the pre-reading (available online) and ask each group to choose a
health issue they are interested in (first in, best dressed: every group should
have a unique health issue: health-related mortality, coastal flood mortality,
diarrheal disease, malaria, dengue, undernutrition).
Facilitate the activity: Speed read. Identify eco-epi underlying. Identify
challenges and propose solutions. Present 2 best solutions.

Activity 4: Sticky note learning need identification
Facilitate sticky note summary activity: Ask students to share their reflections
if willing.
Link forward to Session 9: ’Basics of using and managing data (GIS)’
(Optional session)

10 mins

(TOTAL:
1.5 hours)
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Session Plan for Facilitators - Session 9 - ‘Using and managing data’ (including GIS)
1. Teacher goals: To introduce participants to the basics of data; what it is, why it is important, and how can we make use of it for our work in climate change and
human health. To introduce Geographical Information Systems (GIS) as a way to strengthen understanding of the links between weather, climate, climate change
and human health. Participants will not be expected to be able to use GIS after this session, however it is important that participants are aware of the usefulness of
GIS and to perhaps start discussions with colleagues who are GIS-proficient to work through ways in which they might be able to incorporate GIS in their own work
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: Useful links:
o Open Source Geospatial Content Management System www.geonode.org
o A Free and Open Source Geographic Information System www.qgis.org
o Commercial cloud-based mapping platform. www.esri.com
o Free and open-source for mobile data collection solutions https://opendatakit.org/
o The British Atmospheric Data Centre (BADC) - the Natural Environment Research Council's (NERC) Designated Data Centre for the Atmospheric Sciences
http://badc.nerc.ac.uk/home/
o OpenStreetMap - map of the world, created by people and free to use under an open license http://www.openstreetmap.org
o GADM database of Global Administrative Areas http://www.gadm.org/


Pre-workshop activities: Browse the recommended links before attending the session.

3. Resources: PowerPoint slides, Projector, small round tables & chairs. Activity 3 requires that learners have their own device and an internet connection.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Students have no knowledge or experience of GIS. Solution: Don’t
assume knowledge. Probe for prior knowledge and experience and pitch level accordingly. Check for understanding throughout. Create a safe learning space so
students feel comfortable to ask questions. Avoid complex jargon and identify GIS ‘champions’ in the class that students with less experience can utilize.
5. Learning Objectives:
LO. 9 List key data collected from the field or a third party and identify processes/tools that can improve data collection.
LO. 10 Describe the processes involved when using geographical information systems (GIS) and mapping tools and how data analysis informs decision making in
climate and health.
6. Explicitly planned key questions: What is data? Why is it important in climate and health? What is GIS? What is HIS? What are the synergies between GIS and
HIS?
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LESSON COMPONENTS

1. SET
Mood, Motivation,
Orientation, Probe prior
knowledge, Clarify session
objectives

2. BODY

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

Activity 1: Real-world Think – Pair – Share
Turn to the person next to you and discuss
how GIS can be applied in the real world.
Think alone first. Then pair with someone.
Then share with the table.

Link back: In session 8 we covered the basics of epidemiology for climate & health

What the learners will be doing

What the facilitator will be doing

Activity 2: PowerPoint Presentation 9
Objective 1: PowerPoint
Presentation 9

Engage in the presentation and the activities
within. Ask questions to clarify concepts.

Activity 3: Small group exploration and
report-back activity.

Objective 2:

In groups of 2-3 choose one of the links
provided in the pre-reading. Navigate through
the platform/site and brainstorm 3 ways you
could incorporate GIS in your own work.
Share a summary of the platform you chose
and also your best idea.

TIME

5 mins

Intro session: In this session we will introduce data for climate and health
specifically, the use of health information systems and geographical information
systems

45 mins

Activity 1: PowerPoint Presentation 9
Deliver presentation. Prepare before so you are not reading of the slides. Add some
examples and stories from your own experience. Test knowledge throughout and
encourage engagement by asking key questions: There are 4 opportunities to
integrate interaction in the PowerPoint. 23 slides, 1 slide/2mins + discussion.

30 mins

Activity 3: Small group exploration and report-back activity.
The trainer guide has 7 links to GIS platforms/sites including: Geonode, QGIS,
ESRI and OpenStreetMap.
Divide the class into small groups and explain the activity, allowing time for
questions of clarification.
Move around the classroom assisting learners as needed.
Facilitate report back using volunteers.
NB: This activity required learners have their own devices connected to the internet.

Activity 4: Muddiest point
3. CLOSE
Summarize, Link forward,
Nothing new

Write a ‘one minute paper’ on the muddiest
point: Answer the question, what is the most
confusion element of this session and how
can you clarify this. Ask students to follow
through.
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10 mins

Activity 4: Muddiest point
Facilitate reflection activity and encourage students to follow through with their
solution.

(TOTAL:
1.5
hours)

Summarize the main points of the session. Link forward to Session 10: Learning by
doing: Small individual or group based project (optional session). If you are not
doing this session facilitate course evaluation.
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Session Plan for Facilitators - Session 10 – Economics Fundamentals for Climate Change and
Health
1. Teacher goals: This session is an introduction to health economics for climate and health practitioners. The aim is to discuss what health economics is and is
not and in doing so clarify some common misconceptions. The fundamentals of climate change economics, health economics and economic evaluation tools are
then described with the intention to enable participants to understand how economics may be applied to their projects in climate and health.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: There is no pre-reading for this session.

Pre-workshop activities: There are no pre-workshop activities for this session.
3. Resources: No additional resources are needed for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants may have varying levels of existing knowledge and
expertise in health economics making this session challenging to pitch at the right level. Solution: Probe for existing knowledge and draw on expertise in the room
in discussions. Ask existing experts to explain their knowledge of key terms for their less experienced peers.
5. Learning Objectives:
LO 12: Describe the contribution of health economics to climate and health adaptation projects
6. Explicitly planned key questions: How would you define economics? What are some key words that come to mind when you think about economics? What is
utility? How is health economics linked to V&A?

LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

Link back: In session 9 we covered the basics of using and managing data.

TIME

5 mins

Intro session: In this session we will analyze the contribution of health
economics to health adaptation activities in climate and health.

45

What the learners will be doing

2. BODY

Activity 1: PowerPoint Presentation
10
Engage in the presentation
Ask questions
Draw on knowledge and expertise from
other participants
Participate in the numerous
discussions and activities within the
presentations
Objective 1: PowerPoint
Presentation 10

3. CLOSE
Summarize, Link forward, Nothing new
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What the facilitator will be doing
Activity 1: Health Economics PowerPoint + Discussion

90 mins

Deliver the PowerPoint (53 slides + activities: 75 mins)
Gauge existing knowledge, draw on existing expertise in the room and use
their context specific knowledge to add relevancy.
There are activities built into the text of the presentations, and some other
slides which are meant to elicit discussion via questions from the presenter,
notably but not limited to the following: Slides 4, 7 (elicit examples of types of
costs and benefits related to a health project),10, 11, 14 (elicit further
examples of both negative and positive externalities on health from projects),
16,18 (potential group work, if time permits, associating concepts with their
meanings, from the tables on slides 17 and 18), 37 (elicit challenges to the
uptake of CBA and CEA), 41 (elicit examples of potential costs and benefits
of building a hospital, including non-monetary, before showing some
examples), 48 (the CBA/CUA comparative table can be provided as a
handout for groups to discuss and fill out), 53 (ask participants if they are
acquainted with these programs/tools to help policymakers integrate costeffectiveness into health planning, and if there is a need for further capacity
building) Focus on engaging participants in this session. The discussion
points can be discussed during short sessions, whereby small groups discuss
among themselves for 5- 10 min, and provide some suggested answers or
queries regarding the points.

Activity 2: ‘Real world’

Activity 2: ‘Real world’

With the people on your table
brainstorm how health economics
relates to a real-world problem you
face. How can you apply what you
have learnt in your unique setting?

Have participants discuss with their table how health economics relates to a
real-world application. How can they apply what they have learnt in their
climate and health setting?

10 mins

(TOTAL:
1.75 hours)

Link forward to Session 11: Group Based Projects: Bringing all our learning
together.
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Session Plan for Facilitators - Session 11 – Learning by doing – Small individual or group-based
project
1. Teacher goals: This session aims to reinforce previous learning in this module. Depending on the resources at hand to either i) hold more than one training
session and/or ii) continue communications with the participants beyond the training session itself. This small, applied project task can be pursued at the discretion
of the training leaders. The idea of individuals or small groups conceptualizing a small project is an approach to support the training materials and go further in
terms of putting into action what has been learned through the training sessions. The aim of this session is for participants to identify a potential applied project that
they will conduct once they return to their place of work. This work is not intended to be onerous, but to support the theoretical learning that they are exposed to
within the week of training, and to encourage learning by doing.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: There are no readings for this session. See ‘Framework for Session 11’ in Teaching Resources Folder/Section.

Pre-workshop activities: There are no pre-workshop activities for this session.
3. Resources: No additional resources are needed for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions:
5. Learning Objectives: As this is a consolidation session all learning objectives 1 – 11 will be potentially addressed.
6. Explicitly planned key questions: Now that you have learned about the basics of climate and health, vulnerability/capacity/adaptation assessment, ecoepidemiology and data management how can you apply this to a real-world problem that you are facing in your place of work?
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

TIME

Link back: In session 10 we covered health economics.

5 mins

Intro session: In this session we will consolidate our learning in this module
to date by designing a small applied project on climate and health.

What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Activity 1: Climate and Health
Applied Research Project

What the facilitator will be doing
Activity 1: Climate and Health Applied Research Project

45 mins

Give students an option to move to a corner of the room:
1. Those who would like to work alone and have an idea
2. Those who would like to work alone and don’t have an idea

Objective 1: PowerPoint
Presentation 8

3. Those who would like to work in a small group and have an idea
4. Those who would like to work in a small group and don’t have an idea
Facilitate groups 4 and 2 first, in that order (1 and 3 should sort themselves
out). Try to see if there is a common climate and health problem they could
address. Continue to facilitate the session. Be available to answer questions
or provide resources.

3. CLOSE
Summarize, Link forward, Nothing new
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Summarize the main achievements of the session: As you circulated the room
you may have identified particularly promising action projects. Encourage
participants to pursue them together.
Link forward to Session 12: Acknowledgements, Next Steps and Evaluation
(Final session)

10 mins

(TOTAL: 1
hour)
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Session Plan for Facilitators - Session 12 – Thank you, Next Steps and Evaluation
1. Teacher goals: This is the final session for the training. There are three goals for this session. Firstly, to thank participants and contributors. Secondly, to outline
the next steps for participants and trainers and finally, to complete post-test forms and the training evaluation form. The training will then be closed by a senior
official from the MoH or training host.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: There is no reading for this session.

Pre-workshop activities: There are no pre-workshop activities for this session.
3. Resources: Post-test forms (hardcopy/online). Evaluation Forms (hardcopy/online).
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: N/A
5. Learning Objectives: N/A
6. Explicitly planned key questions: N/A
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: Thank you

3. CLOSE
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Link back: In session 11 we designed our own individual and group action
climate and health research projects.

5 mins

What the facilitator will be doing
Officially thank the participants, the guest presenters and all of the additional
support (administrative staff etc.) who helped to make the training run
smoothly.

10 mins

Activity 2: Next Steps

Outline any next steps for both trainers and participants (where relevant). This
might be about organizing small group meetings to progress to applied
projects (if they are continuing or providing any follow up material that might
be requested.

10 mins

Activity 3: Forms

Distribute post-test forms. Learners should have the opportunity to compart
with their pre-test scores at some point.

20 mins

Activity 1: Thank you

Objective 2: Outline next steps

Objective 3: Complete post-test
forms & evaluation forms

TIME

Intro session: In this session, we will officially close the training, thank
contributors, conduct post-tests and course evaluations and discuss next
steps.
What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Distribute the course evaluation: Encourage constructive feedback for the
continued development of the course
Outline the main highlights of the training course and any tangible outputs
that are brewing. Thank all participants again. Arrange and host a post-course
celebration: Coffee or drinks.

10 mins
5 mins
TOTAL: 1
hr
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QUICK REFERENCE TEACHING
GUIDE FOR FACILITATORS
Introduction
This guide is designed to give you an update on the key theories and principles
underlying effective teaching. If you haven’t taught before or you need a refresher,
this quick guide may help you be a more effective educator. It briefly outlines some
pedagogical theories and techniques that will boost participants’ engagement and
increase the likelihood of learners achieving the learning objectives. Remember
your learners will not only be paying attention to what you teach, but also how you
teach it. Your goal should be that your learners become trainers themselves. This
quick reference guide provides a brief overview regarding; 1) Key Pedagogical
Theories 2) Adult Learning Principals and 3) Top Ten Teaching Tips.

Key Pedagogical Theories
There are numerous educational theories that create the basis for effective
teaching. Here are five well known theories that are integrated into this training
package:
Blooms Taxonomy is a classification system used to define and distinguish
different levels of human cognition—i.e., thinking, learning, and understanding.
Take time to look at the ‘blueprint’ for this training package and always have your
‘trainers guide’ with you during sessions. Get familiar with the ‘learning objectives’.
What exactly are you trying to achieve? Let your students know what the purpose
of the sessions are. For example; ‘At the end of this session you should be able to
describe the basic science underlying climate and health’.
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Constructive Alignment is a principle used for devising teaching and learning
activities, and assessment tasks, that directly address the intended learning
outcomes (Biggs and Tang, 2011). All content you provide, activities you set and
assessments you design, should be with the aim of achieving the learning
objectives. Good teachers are clear about their objectives and communicate these
to the learners, so everyone is on the same page and no time is wasted with
superfluous or irrelevant content.
Active Learning is any instructional method that engages students in
the learning process and requires students to do meaningful learning activities and
think about what they are doing. Research actually shows learners’ heart rates are
elevated during ‘active learning’ and the evidence is strong that active learning
produces better outcomes. The design of the active learning teaching focusses on
what ‘the learner is doing’, rather than what the teacher is doing. This training
package includes activities in the PowerPoint and the sessions are designed to
maximise learner engagement. Learners are not vessels to be filled with
information but rather active, social participants in the learning process who are
expected to put their newly acquired knowledge into action, in the classroom.
Learning by doing is related to active learning and is an educational theory based
on the expectation that learning should be relevant and practical, not just passive
and theoretical. Learning by doing is as old as the apprentice model, but the
philosopher who originally described it said; "I believe that the school must
represent present life’ (John Dewey, 1973). As illustrated below, people generally
remember 10% of what they read, 20% of what they hear, 30% of what they see.
But they remember 50% of what they see and hear, 70% of what they say and
write and 90% of what they do!
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To integrate ‘learning by doing’, use examples to connect theory to real life
whenever you can and ask learners to apply the concepts to their own contexts. A
good example of learning by doing in this package is the VAC case study.
Learning styles: Each learner is different. They have strengths and preferences
for auditory, visual or tactile learning. This is a preference and most learners can
use multiple styles. The most effective teachers cater for all learning styles: They
do this by being multi-modal and varying their techniques and activities. Find out
what sort of learner you are by taking this 20 question quiz and think about how
you can cater for all learning styles.

Adult Learning Principals
Adults learn differently to children. They bring knowledge and life-experience which
they appreciate being acknowledged and utilised. There is also more peer-learning
going on in adult class rooms (learners learning from each other). This should be
encouraged. Adults are internally motivated and self-directed. Adults are goal
oriented and relevancy-oriented and they are practical.
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Problem
Oriented

Ready to
learn

Adult
Learning

Have
experience

Internally
Motivated

Ten Top Teaching Tips
1. Know your audience: Take time to probe for prior knowledge and aim to
achieve the expectations of your learners. The first session is designed to help you
with this. Demonstrate early how participants will benefit from the course. Why do
they need it? How will they use it? How will it make their jobs easier?
2. Keep it relevant: Adults learn better when the material relate generally or
specifically to their work, so use examples and link content to experiences.
3. Multi-modal, multi-media delivery: Adults learn better when there is variety in
delivery: To cater for visual, audio, tactile learners. Never read from the slides – the
PowerPoint should not make the presenter redundant. Practice before your
presentation and make the PowerPoint you inherit uniquely yours.
4. Prepare well: Arrive early and test equipment, prepare teaching resources (see
sessional guides), think about optimal room set up.
5. Consider the ‘how’, not just the ‘what’: Many teachers focus on the content of
their sessions but give less thought to the methods and style of delivery. Whilst
every teacher has their own style evidence shows it is more effective to use
conversational tone, tell stories, establish eye contact, learn names, be confident
and use positive body language and don’t read off the slides. The PowerPoint
should complement rather than replace you.
6. Orientate your learners: Link back to material covered and forward to material
to be covered. State the objectives of each session early: ‘The purpose of this
session is to….’ ‘By the end of this session you should be able to….’ Have a strong
opening (set) and ending (close) – See session guides.
7. Get the audience involved: Think first about what your learning will be doing:
what activities. Adults don’t appreciate too much didactic teaching so get them
involved, get them acting, moving, working and interacting with each other.
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8. Set, Body and Close: This is a useful structure that makes your teaching
coherent. Every group of students are different, so in ‘set’ probe their existing
knowledge and let them know what they are in for. In the ‘body’ of the lesson you
will address the learning objectives, provide the content and the activities that will
assist your learners to achieve the objectives. In ‘close’ leave them with highlights
and take home messages and link forward to the next session.
9. Value your audience: Adults come with skills and experiences and it isn’t
feasible to assume with adult learners that you know everything – it’s ok to say that
you don’t, ask for other perspectives in the room, let the learner know you will look
into that and follow up the next day. Learners will appreciate your honesty.
10. Have fun: Your learners will have a better experience if you enjoy the
experience too. Relax and remember it is not about you. Learning should be a
social and enjoyable experience.
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COURSE BLUEPRINT

CONSEIL SANTE S.A. – SOFRECO

56

Learning Objectives
1. Define the differences between weather, climate and climate change
2. Identify some consequences of a changing climate of relevance for population health and health systems
3. Outline the key steps in conducting a vulnerability, capacity and adaptation assessment
4. Describe some climate sensitive health outcomes of concern in your country
5. Describe the process for quantifying exposure-response relationships between weather variables and health outcomes,
and for projecting the health risks of a changing climate.
6. Describe adaptation options that could reduce current and future health risks of climate change
7. Discuss epidemiological study designs, data requirements and methods of analysis for climate sensitive diseases
8. Explain approaches & requirements for the application of empirical studies for forecasting potential climate & health
impacts
9. List key data collected from the field or a third party & identify a process or tool that can improve data collection.
10. Describe the processes involved when using GIS & Mapping tools & how data analysis informs decision making in
climate & health
11. Describe the contribution of health economics to climate and health adaptation projects

11: Thank you, Next Steps &
Evaluation

11: Group Based Projects

10: Economics Fundamentals for
Climate Change and Health

9: Using and managing Data

8: Epidemiology in climate and
health

7: V&A Assessments

6: Action on the ground

5: Key concepts in health
adaptation

4: Health risks of climate change

3: Sharing climate research
experiences

ASSESSMENT
Ax 3: Applied Research Project

ASSESSMENT MAPPING
Assessment 1: Daily student-led quizzes
Assessment 2: Integrated Science and Practice (I-SAP)
Assessment 3: Research Project

2: The science of climate change

Learning Objectives
1. Define the differences between weather, climate and climate change
2. Identify some consequences of a changing climate of relevance for population health and health systems
3. Outline the key steps in conducting a vulnerability, capacity and adaptation assessment
4. Describe some climate sensitive health outcomes of concern in your country
5. Describe the process for quantifying exposure-response relationships between weather variables and health outcomes,
and for projecting the health risks of a changing climate.
6. Describe adaptation options that could reduce current and future health risks of climate change
7. Discuss epidemiological study designs, data requirements and methods of analysis for climate sensitive diseases
8. Explain approaches & requirements for the application of empirical studies for forecasting potential climate & health
impacts
9. List key data collected from the field or a third party & identify a process or tool that can improve data collection.
10. Describe the processes involved when using GIS & Mapping tools & how data analysis informs decision making in
climate & health
11. Describe the contribution of health economics to climate and health adaptation projects

CONTENT / SESSIONS

Ax 2: Pre & Post-Test

Facilitator 1
Facilitator 2
Facilitator 3

Ax 1: Daily student-led quizzes

CONTENT MAPPING

1: Welcome, Expectations, Pre-Test

Course narrative: The Climate Change and Human Health Training of Trainers (ToT) package aims to equip 'champions'
with the knowledge and skills of the risks of, and responses to, a changing climate and enable them to share their insights
with colleagues in their home countries. At the end of the training, participants should possess knowledge and skills about the
links between climate and health, vulnerability and adaptation assessments, epidemiology, data management and
geographic information systems and mapping tools, data analysis, health economics and decision support systems.

57

SESSION 1: WELCOME,
EXPECTATIONS AND PRE-TEST
The first session is an opportunity for i) participants to be introduced to one another, ii) the
objectives of the training to be outlined, and iii) expectations clarified.
Introductions can be done in a variety of ways, and depending on how much time you have,
you can choose (for example) to ask the participants to each briefly state i) their name; ii)
their organization; iii) any previous work in climate change; and iv) one reason why they
think climate change is an important issue for them. You can choose many other techniques
for introduction, and it generally works best to choose what you are most comfortable with.
Objectives are important to outline at the commencement of the training. As indicated
above, the objectives are to:







Provide an overview of the risks and responses in relation to the human health impacts
from climate change;
Discuss relevant case studies from Cambodia/Vietnam/Lao PDR and the broader region,
as a form of learning by doing;
Allow participants the opportunity to share their own experiences and learning in relation
to how each country is progressing on human health and climate change responses;
Encourage collaboration and partnership opportunities between participants;
Demonstrate tools and techniques to manage and analyze health sector data;
Commence discussions around individual and small group applied research projects
aligned with country priorities.

Expectations of participants are important to discuss to ensure that participants are clear on
the purpose of the training, and to confirm what will and what will not be covered in the
training. One approach to running an expectations session is to distribute small, colored
pieces of cardboard amongst the tables and ask each participant to write down their main
single expectation from the training. Generally it is quite useful to hold this session - which
might take about 5-10 minutes - straight before the coffee/tea break as this allows the
trainers to compile the expectations written on the cardboard and do a rapid thematic
analysis of responses. Responses can generally be grouped into different themes – e.g.
some participants might expect to learn more about surveillance systems, some might
respond that they expect to learn more about time-series analysis, others might indicate that
they expect to learn about basic links between weather, climate and human health.
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After a coffee/tea break (approximately 30 minutes), trainers will briefly present their rapid
assessment of participants’ expectations. This is an opportunity to clarify any
inconsistencies around expectations, and reiterate the objectives of the training. Once this is
complete, the participants will undertake a brief baseline needs assessment/pre-test so that
the training process and outcomes can be, to some extent, measured.
Duration of Session 1: This session runs for approximately two and a half hours, including
tea/coffee break (30 minutes) and optional group photo session.
Interactive activities: Most of this session is interactive – the introductions, expectations
and the pre-test.
Resources needed: Colored cardboard or sticky notes for expectations session, colored
marker pens, pre-test questionnaire, adhesive (sticky tape or blu-tack) for displaying
thematically analyzed expectations on the wall, butchers paper, provisions for tea/coffee.
Hardcopies of the pre-test will be required for the participants.
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SESSION PLAN
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Session Plan for Facilitators - Session 1 - ‘Welcome, Expectations & Pre-Test’
1. Teacher goals: This session is an opportunity for participants to be introduced to each other, for the objectives of the entire module to be outlined & for
expectations to be clarified.
2. Context, assumed learner background, prior knowledge and experience:



Pre-reading: Prior to this session trainees (future trainers) should have read through the course manual so they know what to expect and perhaps done
some self-directed reading.
Pre-workshop activities: There are no pre-workshop activities for this session.

3. Resources: Projector and computer (project module objectives), colored paper & pens, tea & coffee facilities, preferred room set up: round tables with 5-8
participants per table. Pre-tests in hardcopy or online version.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants haven’t read the course manual or any self-directed
pre-reading (set the expectation early that this is a requirement; ask for input based on the pre-reading, aim to challenge your high achievers), participants arrive
late (set the expectation early that punctuality is a requirement, don’t start again for late-comers), participants are slow to share experiences (ask open questions,
facilitation small group discussion, encourage and reward participation, create a safe learning environment).
5. Learning Objectives: None of the learning objectives are covered in this introductory session.
6. Explicitly planned key questions: What knowledge and experience of climate and health do you bring to this session? What are your expectations of the
module? How can you make your learning relevant to practice?
LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

TIME

Introductions

Facilitate both activities.

20 mins

Activity 1: Talk to the person to your
right. State 1 thing you are worried
about in terms of climate and health
and describe your favorite place in
nature.

Activity 1: In pairs
Activity 2: In pairs then call for volunteers to introduce their neighbor.

Activity 2: Talk to the person to your
left. Find out their name, organization,
previous work in climate change and
one reason why climate change is an
important issue to them. Volunteer to
introduce your partner to the class.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be doing

Specify what the teacher will be doing

Activity 3: Training Objectives

Activity 3: Project the Training objectives (6) on the wall (whiteboard or
butchers paper)

Objective 1: Outline Training
objectives

Discuss and Clarify Training
Objectives
Activity 4: Clarifying expectations
On the colored paper, write down your
main single expectation of the module

Activity 4: Distribute small, colored pieces of paper amongst the tables and
ask participants to write down their main single expectation of the unit.

Present your rapid assessment of expectations: Clarify inconsistencies
around expectations. Re-iterate objectives of the module.

Objective 3: Baseline needs
assessment (Pre-Test)

Activity 5: Participants undertake the
baseline needs assessment (Pre-Test)

20 mins

Invite discussion, clarification

Conduct a rapid thematic analysis during the tea break

Objective 2: Clarify Expectations

TIME

Activity 5: Collect the pre-tests so that the training process and outcomes
can be measured.

10 mins

Tea break:
30 mins

10 mins
40 mins

20 mins
Activity 6: Reflection activity
3. CLOSE
Summarize, Link forward, Nothing new
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Activity 6: In your notebooks each
participant should write down
something they learned/realized in this
session, something that is still unclear
and something they need to find out
(keep for yourself).

Teacher to summarize what occurred in Session 1; include highlights
Link forward to Session 2: ‘Overview of the science of climate change’

(TOTAL:
2.5 hours)

Optional: Group photo session
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PRE-TEST FORM
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ToT Assessment

Please circle TRUE (T) or FALSE (F) in response to the following statements, and provide a
one-sentence response:
1. Changes in demographics, socioeconomic development, urbanization and other
important factors are not associated with increases or decreases in the incidence and
geographical range of climate-sensitive health outcomes.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

2. The health impacts that may occur in a particular location will depend on the actual
climate change experienced and the vulnerability of the community and region.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

3. Qualitative and quantitative methods cannot be both used to project future health risks
arising from climate change
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………
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4. Adapting to the health risks of climate change is the opposite of a risk management
process.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….……………………
……………………

5. Climate change is the main cause of variability in weather recordings in recent years.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….……………………
……………………

6. Climate change is the most important global threat to health in the current century.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….……………………
……………………

7. Observational studies demonstrate that climate change is already affecting health
outcomes throughout the world.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….…………………
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8. Epidemiological studies are the only way to understand effects of climate change on
health.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

9. We can make precise predictions of the effects of climate change on health.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

10. Climate variability is the most important influence on childhood diarrhea in poor
countries.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

11. Because climate change, economic development and health status cannot be predicted
exactly, it is impossible to quantify the effects of climate change on health.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………
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12. Scenarios describe what is expected to happen in the future.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

13. Policymakers cannot add anything useful to the development of scenario-based
projections of climate change impacts.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

Please select the correct response/s:
14. Should the data management activity be driven by the software or actual need?
Software
Actual need

15. How do you assess data quality?
Temporal resolution
Spatial resolution
Data collection methodology
All of the above
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SESSION 2: OVERVIEW OF THE
SCIENCE OF CLIMATE CHANGE
The purpose of this second session is to provide participants with the basic knowledge that
is important to understand in relation to the science of climate change. This session will
outline the differences between weather, climate, climate variability and climate change;
introduce the ways we are seeing changes in the climate, and present some frameworks
(including the IPCC risk framework, also known as the ‘Propeller Diagram’) that help us to
understand ways in which changes in the climate can affect natural and human systems.
The health impacts of climate change will also be briefly introduced in this session. There
are some quite sophisticated slides in this slide deck so please decide what works best in
your context and select appropriate slides.
Duration of Session 2: This session runs for approximately one hour.
Interactive activities: There is the option of including some time for individual reflection in
this session to encourage participants to think about how climate is changing in their own
context. The prompt for this activity is to ask “What changes have you seen in weather
patterns in your lifetime?” It is suggested that about 15 minutes is allowed for this activity,
with time for individual reflection and then to ask participants to share their thoughts with the
group. This activity works well in that it starts to get participants thinking about the real-world
impacts of weather and climate change in their own lifetime.
Resources needed: No additional resources are needed for this session.
Recommended reading: IPCC, 2014: Climate Change 2014: Synthesis Report.
Contribution of Working Groups I, II and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A.
Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp.
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SESSION PLAN
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Session Plan for Facilitators - Session 2 - ‘Overview of the Science of Climate Change’
1. Teacher goals: This session aims to provide participants with the basic knowledge in relation to the science of climate change.
2. Context, assumed learner background, prior knowledge and experience:


Pre-reading: IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution of Working Groups I, II and III to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change [Core Writing Team, R.K. Pachauri and L.A. Meyer (eds.)]. IPCC, Geneva, Switzerland, 151 pp.



Pre-workshop activities: There are no pre-workshop activities apart from the pre-reading.

3. Resources: There are no additional resources needed for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants aren’t willing to reflect or lack reflection skills. Use
Lewin’s simple reflection framework to facilitate. Comprises of 4 questions: What happened? What was my experience of it? Why did it happen? What will I do
when/if it happens again? This framework can be applied to any reflection activity.
5. Learning Objectives:
LO 1. Define the difference between weather, climate and climate change.
LO 2. Identify some consequences of a changing climate of relevance for population health and health systems.
6. Explicitly planned key questions: What is the difference between weather, climate and climate change? How are we seeing and measuring changes in our
climate? What are the most useful frameworks for conceptualizing the linkages between climate and human systems?

LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

CONSEIL SANTE S.A. - SOFRECO

LEARNERS' ACTIVITIES

Activity 1: Talk to your neighbor and
outline 1 strength and 1 weakness you
have already identified in terms of your
knowledge base on climate and health

TEACHER'S ACTIVITIES

TIME

Link back: In session 1 we covered expectations and after the baseline pretest you should have an idea about where your strengths and weaknesses lie
in terms of the subject matter.

5 mins

Intro session: Outline what you intend to cover in this session. Reference
the learning objectives (1&2)
Activity 1: Facilitate in pairs
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be doing

Specify what the facilitator will be doing

Activity 2: PowerPoint Presentation
Objective 1: PowerPoint
Presentation. Covering LO1 & 2

Engage in the PowerPoint presentation
and in-built interactive activities. Ask
questions to clarify concepts.

Activity 2: Present the PowerPoint and use the notes in the presentation to
add to the content on the slides (don’t read from the slides if you can manage
it).

TIME

50 mins

Invite participation through the in-built interactive activities within the
PowerPoint to stimulate ongoing engagement: there are about 5 opportunities
for this.
(39 slides + activities: 35 minutes)

Activity 3: Individual Reflection
Activity
Objective 2: Individual Reflection
Activity

Use the reflective framework to
individually identify how a changing
climate is impacting your home and the
health of your community.

Activity 3: Encourage participants to think about how climate is changing in
their context. Use the reflection framework if needed. Probing question: ‘What
changes have you seen in weather patterns in your lifetime?’ The aim is to
get participants thinking about real-world impacts of weather and climate
change in their own lifetime.

15 mins

Share your reflection with the larger
group.
5 mins
3. CLOSE

Facilitator to summarize what occurred in Session 2; include highlights

Summarize, Link forward, Nothing new

Link forward to Session 3: ‘Overview of the science of climate change’
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(TOTAL:
1.25 hour)
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POWERPOINT
(SLIDES AND NOTES PAGE)

CONSEIL SANTE S.A. – SOFRECO

72

73

Here are the key take aways from this session:
1.CLICK ‐ It’s important to know that there is a difference between what we mean by weather, climate,
climate variability and climate change. I will be providing you with some useful ways of remembering
the difference between these concepts soon.
2.CLICK ‐ Climate change is occurring, and humans are influencing the rate of change that we are
witnessing.
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• First, it’s really important to understand the difference between weather and climate.
• CLICK slide changer to animate each definition.
• Climate is what you expect, but weather is what you actually get on a day to day basis. Weather
and climate are part of a continuum.
• The World Meteorological Organization designates particular weather stations for collecting data
on a range of weather variables for determining the “climate normal” or the 30‐year average of
weather variables in a particular location. Projecting what could happen over 30‐year time periods
is, in some ways, less challenging that forecasting what will happen tomorrow or next week.
Weather, then, is the day to day variability in climate that we experience.
• The climate in a particular location is defined as the 30‐year averages of weather variables, such as
temperature and precipitation. Most of the research on the health impacts of climate variability and
change uses the period 1961‐1990 as the climate baseline. Climate scientists analyze data against
this baseline.
• So to summarise again, weather can change from minute to minute, hour to hour and day by day.
Climate is the average of this weather calculated over a 30 year time period. Q (rhetorical): Does
that make sense?
• CLICK ‐ Climate variability is the term used to describe short‐term variations around average
weather. El Nino‐Southern Oscillation events are particularly important expressions of climate
variability for human health. As you will hear in other modules, ENSO events are associated with
adverse health outcomes in many regions. For example, in some regions of Asia and the Pacific,
ENSO events are associated with drought. In other regions, ENSO events are associated with
flooding. Both extreme events can cause direct and indirect health impacts.
• CLICK ‐ Climate change is the change in long term averages of the daily weather and operates over
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3

decades or longer. It is projected using increasingly sophisticated earth system models (ESMs).
Climate projections are based on scenarios of drivers of greenhouse gas emissions, including, at a
minimum, demographic change (including patterns of change), economic development, and
technological development. These scenarios project emissions of greenhouse gases. These emission
concentrations are then input into the ESMs to project possible future climate. ESMs do not predict
what will occur; they project how temperature and precipitation could change under different
assumptions of greenhouse gas emissions. The future is inherently uncertain, so projections are not
“predictions”.
• Remember that these terms and many others are located in the glossary in your training handout
folder.
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• VIDEO 1 ‐ Walk the Dog video: https://youtube.com/watch?v=e0vj‐0imOLw
• Double click on the black box and the video should appear with a red start arrow. Click on this arrow
and the video will play, as long as you are connected to the Internet. Note that this doesn’t allow a full
screen viewing. To view full screen, load up the downloaded version of the video in Windows Media
Player before you begin, then click out of the presentation and press play on the Windows Media
Player window. Make sure that you’ve tested sound before you begin the presentation.
• “This animation explains the difference between weather and climate. The dog being the weather,
and the owner being the climate. The point of this short video is that although the weather may
show short‐term changes and be ‘all over the place’ (like the dog), the more important factor to
watch for is the big picture, or the overall long term trend (the owner). If we look at statistics from
too close a viewpoint, the picture can seem confusing, so it is important to take a step back and not
focus so much on the details so that we can understand the trend.
• Note: The video is embedded, so you should be able to play it by clicking with a mouse on the image, or
pressing ‘Enter’ on the keyboard.
• Animated short on statistics from Norwegian infotainment program Siffer. Produced by TeddyTV for
NRK. Animation by Ole Christoffer Haga
• A reminder that if you need to come back to these distinctions, and other related terms, you can
refer back to these notes and also the glossary in your training handout folder.
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Activity 1: Talk to your neighbour
See slide
Answer:
Differences:
1. Measured: Short Term (minutes‐months) vs. Long Term (30 years). Example: “I am measured in
the short‐term”. “I am measured in the long‐term”
2. Components: Usually 1 condition (precipitation) vs. Numerous conditions (Temp, humidity,
precipitation, cloudiness, brightness, visibility, wind, atmospheric pressure)
3. Changes: Fast vs. very slow
4. Study: Meteorologist vs. Climatologist
5. Example: “Today is hot” vs. “Melbourne has a temperate climate”
6. Reported: Forecast vs. Averages
Similarities:
Conditions of measurement are shared: Temp, humidity etc.
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Carbon dioxide is a greenhouse gas that traps heat and plays a major role in controlling changes to
Earth's climate.
It occurs naturally and also is emitted by the burning of fossil fuels for energy.
Driven by increasing human‐made emissions, the level of carbon dioxide in Earth's atmosphere
presently is higher than at any time in the last 800,000 years.
The carbon dioxide level in the atmosphere was about 285 parts per million in 1880, the first year in the
GISS temperature record.
By 1960, the atmospheric carbon dioxide concentration, measured at the National Oceanic and
Atmospheric Administration's (NOAA) Mauna Loa Observatory in Hawaii, was about 315 parts per
million.
This measurement peaked last year at more than 400 parts per million.
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• This figure shows global mean surface temperature since shortly after measurements began in
about the 1860s, and the atmospheric concentration of carbon dioxide.
• The considerable increase in both temperature and concentrations of carbon dioxide is obvious, as
is the close correlation between these two.
• Note the temperatures are in degrees Fahrenheit. In Celsius, the scale is 13.3 to 14.7.
• Source: http://www.climatecentral.org/
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• The figure provides a better sense to the magnitude of the change since the start of the Industrial
Revolution.
• The black line shows a 1000 year segment of global mean temperatures from control simulations of
a coupled ocean–atmosphere climate model over many centuries, with no changes in the external
drivers of climate such as increases in greenhouse gas concentrations or in solar output.
• On top of this are plotted observed global mean temperature changes from 1850 to 2008 (in red)
from a climate model run by the Hadley Centre in the UK.
• Uncertainties (yellow band) are expressed as anomalies relative to the mean temperature over the
1861–1899 period.
• Source: Stott PA et al. 2010. Detection and attribution of climate change: a regional perspective.
WIREs Climate Change;1:192‐211.
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• So what do the previous slides show, in terms of trends and predictions in climate?
• In summary… (read)
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• This image shows that the ten hottest years globally have all been in recent history – since 1998.
• Each year has been warmer than the last, except for 2017, which was not as hot as 2016.
• 2016 remains as the hottest year on record, but the last ten years has produced the hottest years
on record.
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Trainers notes:
(Note that this is in Fahrenheit)
This slide shows that warmer air (resulting from an increase in greenhouse gasses), produces more
evaporation, which then results in more precipitation (rainfall).
For every 1°F increase in temperature, the atmosphere can hold around 4 percent more water vapor,
which leads to heavier rain and increases the risk of flooding of rivers and streams.
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Notes for trainer (from climatecentral.org)
While there are multiple conditions necessary for cyclones to form, the energy that sustains these storms
comes from the warm ocean water. More than 90 percent of the warming from human‐induced climate
change has gone into the global oceans, raising water temperatures.
As warming of the climate system continues, an increase in the number of tropical cyclones each year is
not necessarily expected, but their impacts will be magnified. Studies have shown that climate
change enhanced the rain totals from Hurricane Harvey last year, and rising seas drove the storm surge
from Sandy farther inland in 2012. With sea levels projected to rise at least a few more feet by the end of
the century, storm surge will push even farther inland, affecting more people and doing more damage.
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Notes for trainer (from climatecentral.org):
Tropical cyclones have been setting records in the last few years. In a warming climate, the most intense
of these storms are getting stronger, and some of the strongest on record have been seen in the last
decade.
Defined by wind speed, Hurricane Irma was the strongest storm on record in the Atlantic basin outside of
the Caribbean Sea and the Gulf of Mexico, and just a few years ago (2015), Hurricane Patricia became the
eastern Pacific’s strongest storm on record with a maximum sustained wind of 215 mph. Tropical cyclone
intensity records have been set in the northwest Pacific (Haiyan 2013), the southwest Pacific (Pam 2015),
and southern Indian basins (Fantala 2016) in the last decade.
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• These next four images show the colour‐coded map from NASA displaying a progression of
changing global surface temperature anomalies from 1880 through to 2013.
• Higher than normal temperatures are shown in red and lower than normal temperatures are shown
in blue.
• The final frame represents global temperature anomalies averaged from 2009 through to 2013.
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Coming off of the hottest year on record globally, international leaders met in April (2016) to sign the
Paris Climate Agreement.
The agreement endeavors to limit planetary warming by “holding the increase in the global average
temperature to well below 2°C (3.8°F) above preindustrial levels and pursuing efforts to limit the
temperature increase to 1.5°C (2.7°F).”
However, if the first three months of 2016 are any indication, meeting that challenge will be
increasingly difficult.
Globally, calculations from both NOAA and NASA indicate that the first three months of 2016 are each
more than 1°C above each agency’s baseline average.
NOAA uses the 20th century average temperature, and NASA uses the average temperature from 1951‐
80.
Climate Central has combined the NOAA and NASA temperature data and recalculated the numbers
relative to an earlier baseline, 1881‐1910, for the global average temperature.
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• This is a chance for an interactive activity.
• Ask the participants to think about this and discuss with their neighbour for a couple of minutes.
• After this time is up, ask for a couple of volunteers to report back on what they discussed.
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• The figure from the Summary for Policy Makers for the IPCC Working Group I report shows global
average surface temperature change from 1950 to the present (black line) along with projections to
2100 under different assumptions of greenhouse gas emissions.
• The numbers on the figure show the number of climate models.
• Under high emissions, the global average surface temperature could increase by as much as 6°C;
this is about the same difference in global average surface temperature between now and the last
ice age.
• The mean and associated uncertainties averaged over 2081−2100 are given for all RCP scenarios as
coloured vertical bars.
• The baseline is the period 1986‐2005.
(Source: http://www.climatechange2013.org/images/report/WG1AR5_SPM_FINAL.pdf)
Figure SPM.7, Panel a
Complete caption of Figure SPM.7:
Figure SPM.7 | CMIP5 multi‐model simulated time series from 1950 to 2100 for (a) change in global
annual mean surface temperature relative to 1986–2005, (b) Northern Hemisphere September sea ice
extent (5‐year running mean), and (c) global mean ocean surface pH. Time series of projections and a
measure of uncertainty (shading) are shown for scenarios RCP2.6 (blue) and RCP8.5 (red). Black (grey
shading) is the modelled historical evolution using historical reconstructed forcings. The mean and
associated uncertainties averaged over 2081−2100 are given for all RCP scenarios as colored vertical
bars. The numbers of CMIP5 models used to calculate the multi‐model mean is indicated. For sea ice
extent (b), the projected mean and uncertainty (minimum‐maximum range) of the subset of models
that most closely reproduce the climatological mean state and 1979 to 2012 trend of the Arctic sea ice
is given (number of models given in brackets). For completeness, the CMIP5 multi‐model mean is also
indicated with dotted lines. The dashed line represents nearly ice‐free conditions (i.e., when sea ice
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extent is less than 106 km2 for at least five consecutive years). For further technical details see the
Technical Summary Supplementary Material {Figures 6.28, 12.5, and 12.28–12.31; Figures TS.15, TS.17, and
TS.20}
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• As can be seen on this slide, there are many problems with winter warming, such as more insects
carrying disease can survive in this warmer weather, fruit trees blossom too early and there is an
increase in pollen, and there are also effects on the ski industry, with impacts on winter business.
• Less snow also means irrigation suffers.
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• This graph plots on the x axis the reliability of observations (from low to high confidence) and the y
axis plots how confidently we can understand the cause (low – high confidence).
• You can see, for example, that we have high confidence in our reliability of observations for floods
and droughts and we have medium confidence that we understand their causes.
• We have low confidence in both the reliability of observations as well as our understanding of the
causes for thunderstorms and winds, though.
• This graph shows that there is still a lot for the research community to understand, but we do know
enough to act now.
• Discussion: What other gaps in research are you aware of in Climate and Health?
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• This graph indicates the change in Earth’s total heat content, from the 1960s through to the early
2000s.
• The blue indicates the ocean heating, and the red indicates land plus atmosphere plus ice heating.
• You can see here that the Earth’s total heat content is increasing by 4 Hiroshima bombs worth of
heat per second, which is an incredibly alarming figure.
• Also important to note here is that you can also see that the vast majority of the heating is
occurring in the ocean.
Activity 2: Q&A
Question: Where does most of human‐caused warming go?
Answer: The Ocean
How much?
Take a poll (Hands up): 50% 70% 90% (The answer is 90%) Reference: Romm, J (2016)
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• This diagram shows the risk associated with a changing climate arise from the interaction of three
factors:
• ‐ The hazards associated with a changing climate;
• ‐ The human and/or natural systems exposed to those hazards;
• ‐ The vulnerability of these systems.
• Drivers of these factors include changes in climate variability and change, and socioeconomic
processes, including adaptation and mitigation.
• Activity 3: Quick Task
• Task: Look at the Glossary in your Training Module Pack and revise what is meant by Vulnerability,
Exposure, Resilience and Hazard
• This model comes from the IPCC Working Group II 5th assessment report.
(Source: http://ipcc‐wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf)
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Trainer – read the slide
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Trainer – read the slide
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Trainer – read the slide
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Trainer – read the slide
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Trainer – read the slide
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Trainer – read the slide
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Trainer – read the slide
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Trainer – read the slide
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• It is important to introduce briefly at this point how these climate changes that have just been
illustrated have health impacts, although these will be discussed in a separate module looking at
this in more detail.
• Health is sensitive to shifts in weather patterns and other aspects of climate change
• Climate change is already adding to the burden of disease and illness, world‐wide
• Most vulnerable are those whose health is most affected by the present day climate
• Largest risks: undernutrition, extreme weather events, and infectious disease
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• This image is from some early work done by WHO.
• The main message for this is that the deaths will not be spread evenly across the world.
• We can see that the darker colours (more deaths) are concentrated in Africa (particularly Sub‐
Saharan Africa) and Asia.
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• The WHO has developed a framework for climate resilience.
• This is a new framework that aims to provide the structure and guidance for governments to help
them develop their sectoral responses to the health impacts of climate change.
• The most important part of this is understanding that at its core, climate resilience is about
strengthening the building blocks of health systems: leadership and governance, the health
workforce, health information systems, essential medical products and technologies, service
delivery, and financing.
• From these building blocks arise the ten climate‐relevant components that you can see in the
outside layer of this figure.
• For example, Health information systems can be broken down into health and climate research,
integrated risk monitoring and early warning systems, and assessing vulnerability, capacity and
developing adaptation activities.
• Activity 4: Quick Task
• Chose a building block that you are not familiar with and discuss with your neighbor what it means
and an example of a climate resilience action addressing that building block. If you are not sure, ask
the facilitator.
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• Allow some time for the participants to read this.
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SESSION 3: SHARING CLIMATE
CHANGE RESEARCH AND
PRACTICE EXPERIENCES
The purpose of this session is to allow participants to share their current research and
practice activities with the group. This is a very useful way to understand what is going on in
different contexts – you might be surprised that there may be a lot of activities that the
participants are engaged with. It is important to include a session such as this, to i) provide a
snapshot of who is doing what and where; and ii) to provide participants with the opportunity
to share their work, which is a positive way of openly acknowledging the knowledge and
skills that exist in the training workshop. The session is structured in an open way, in that
depending on your participants (who they are, which agencies they represent, what activities
they are currently involved with), you can determine the length and who you request to
kindly present a short overview of their relevant work to the rest of the group. A selection of
2 – 3 participants would be a suggested number.
Duration of Session 3: This session runs for approximately one hour.
Interactive activities: An optional Q&A approach with an ‘open-floor’ would work well in this
session, to encourage sharing and exchange of experiences, knowledge and ideas.
Resources needed: No additional resources are needed for this session. You will need to
request the PowerPoint slide decks (if any) from the participants who are willing to present,
prior to the session.
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Session Plan for Facilitators - Session 3 - ‘Sharing Climate Change Research and Practice
Experiences’
1. Teacher goals: This session aims to allow participants to share their current research and practice activities with the group. This session a) provides a snapshot
of who is doing what and where and b) provides participants with the opportunity to share their work. Relevancy and acknowledging existing knowledge and
experience is an important component of adult learning.
2. Context, assumed learner background, prior knowledge and experience:



Pre-reading: It would be good to add a document outlining the current research needs (gaps) in Climate and Health.
Pre-workshop activities: (Enter any intended activities prior to session 3).

3. Resources: There are no additional resources needed for this session. There is no PowerPoint presentation for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants aren’t willing to present their current research and
practice experiences. Pre-empt this problem in Session 1 and 2. Tap a few engaged learners (2-3) prior to this session and ask them to prepare 2-3 slides to speak
for 5 minutes on their current climate and health research and practice experiences. They could present without PowerPoint if they prefer.
5. Learning Objectives:
LO 2. Identify some consequences of a changing climate of relevance for population health and health systems.
LO 4. Describe some climate-sensitive outcomes of concern in a country of interest.
6. Explicitly planned key questions: What research and practice experience do you already have in climate and health? What agency collaborations do you
know of in this space? What research questions can you identify that would fill a perceived or confirmed gap in the evidence or need in practice?
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LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

2. BODY

Objective 1: 2-3 Participants
present

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

TIME

Activity 1: Write down 1 climate
research project you have been
involved with to date. Write down 1
climate research project you would like
to be involved with in the future.
Discuss with your neighbor.

Link back: In session 2 we discussed the science of climate change.

5 mins

What the learners will be doing

Specify what the facilitator will be doing

Activity 2: Participants Present
2-3 participants (pre-warned) have
been asked to briefly give an overview
of their current work in climate and
health. Engage in their presentations
and ask questions.

Activity 3: Q&A Open Forum
Objective 2: Q&A Open Forum

Other participants are invited to share
their experiences.
Optional additional small group activity

Intro session: In this session we will draw on our own research and practice
experiences of climate and health. Reference the learning objectives (2&4)
Activity 1: Facilitate in pairs.

Activity 2:

25 mins

Ensure participants are pre-warned.
Ask for their slides (2-3) prior to the session and prepare on the desktop to
avoid delay.
Introduce the presenters and facilitate the Q&A.

Activity 3: Facilitate other participants outlining their work.

25 mins

Consider dividing the group up into themes of interest: Extreme Weather
Events, Vector Borne Disease, Food security etc. and allow smaller groups to
discuss possible future collaborations in research and practice.

5 mins
Facilitator to summarize what occurred in Session 3; include highlights
3. CLOSE

Activity 4: Sticky note wrap up

Summarize, Link forward, Nothing new

On a post-it note write down one
research question that has emerged in
your mind after this session and post it
on the white board.

CONSEIL SANTE S.A. - SOFRECO

Activity 4: Facilitate sticky note wrap up activity.
Link forward to Session 4: ‘Overview of the health risks of climate variability
and change’

(TOTAL: 1
hour)
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SESSION 4: OVERVIEW OF THE
HEALTH RISKS OF CLIMATE
VARIABILITY AND CHANGE
The purpose of this session is to provide an introductory overview of the main links between
changes in the climate and human health. The session draws predominantly on the IPCC’s
Fifth Assessment Report, which is recommended reading. The session covers key concepts,
including hazards, vulnerability, risk, adaptive capacity, and resilience (reinforcing material
introduced in Session 2), and provides an overview of the priority climate change and
human health issues: i) drought (hunger); ii) vector-borne disease; iii) heat-related mortality;
iv) flooding/water/scarcity/sea level rise (water-borne disease); v) migration and vi)
psychosocial stress. The session finishes with a brief discussion of the role of the health
sector, and an interactive activity.
Duration of the Session 4: This session runs for approximately one hour.
Interactive activities: There is one interactive activity within this session. The participants
are split into small groups (3 people) to discuss what they think the role of the health sector
is in managing the risks from climate change. There is about 5 minutes for this activity, and
then you can ask for a report back from 2 or three of the small groups. This activity will run
for about 10 minutes in total.
Resources needed: No additional resources are needed for this session.
Recommended reading:
1. K.R Smith, K.R., A. Woodward, D. Campbell-Lendrum, D.D. Chadee, Y. Honda, Q. Liu,
J.M. Olwoch, B. Revich, and R. Sauerborn, 2014: Human health: impacts, adaptation, and
co-benefits. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global
and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of
the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J. Dokken, K.J.
Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova,
2. B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White
(eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA,
pp. 709-754.
3. Hijioka, Y., E. Lin, J.J. Pereira, R.T. Corlett, X. Cui, G.E. Insarov, R.D. Lasco, E. Lindgren,
and A. Surjan, 2014: Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability.
Part B: Regional Aspects. Contribution of Working Group II to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change [Barros, V.R., C.B. Field, D.J. Dokken,
M.D. Mastrandrea, K.J. Mach, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova,
B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R. Mastrandrea, and L.L. White (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp.
1327-1370.
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Session Plan for Facilitators - Session 4 - ‘Overview of the health risks of climate variability and
change’
1. Teacher goals: The purpose of this session is to provide an introductory overview of the main links between changes in the climate and human health. The
teacher aims to cover key concepts, including hazards, vulnerability, risk, adaptive capacity, and resilience (reinforcing material introduced in Session 2), and
provide an overview of the priority climate change and human health issues.
2. Context, assumed learner background, prior knowledge and experience:


Pre-reading:
o

o



K.R Smith, K.R., A. Woodward … R. Sauerborn (2014) ‘Human health: impacts, adaptation, and co-benefits. In: Climate Change 2014: Impacts,
Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to the Fifth Assessment Report of the
Intergovernmental Panel on Climate Change’. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 709-754.
Hijioka, Y., E. Lin … A. Surjan (2014) ‘Asia. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part B: Regional Aspects.
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change’ Cambridge University
Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1327-1370.

Pre-workshop activities: Complete above readings prior to the workshop

3. Resources: PowerPoint presentation 4 (39 slides: 1 min per slide). Whiteboards or Butchers paper and markers for Mind map session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: There is a risk to go overtime in this session when all the activities
integrated into the PowerPoint are used. Solution: Either plan extra time if possible or pick and choose which interactive activities suit the audience’s interest and
participation levels best.
5. Learning Objectives:
LO 2. Identify some consequences of a changing climate of relevance for population health and health systems.
LO 4. Describe some climate-sensitive outcomes of concern in a country of interest.
LO 5. Describe the process for quantifying exposure-response relationships between weather variables & health outcomes & for projecting the health risks of a
changing climate.
LO 6. Discuss adaptation options that could reduce current and future health risks of climate change.
6. Explicitly planned key questions: What is your understanding of hazard, vulnerability, risk, adaptive capacity and resilience?

CONSEIL SANTE S.A. - SOFRECO

119

LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: PowerPoint
Presentation 4

Activity 1: PowerPoint Presentation
4
Engage in the presentation and the inbuilt interactive activities. Ask
questions to clarify concepts.

Activity 2: Mind Mapping

Objective 2: Q&A Open Forum

TIME

Link back: In session 3 we shared climate change research and practice
experiences.

5 mins

Intro session: In this session we will delve deeper into the links between
climate and health and discuss the key concepts of vulnerability, risk,
adaptive capacity and resilience. Scaffolding on LO 2 & 4 and adding
complexity with LO 5 & 6.
What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

In small groups (tables, 3-5) answer
the question on Slide 38 of the
PowerPoint using a mind map (aka
concept map). Be creative.
If asked, briefly present your mind map
to the class

What the facilitator will be doing
Activity 1: PowerPoint Presentation 4
Present PowerPoint. Prepare beforehand so that you are not reading from the
slides and have some personal experience to add. 41 slides: 1 min per slide.
Facilitate interactive activities built into the presentation: There are 7
opportunities within the presentation for this.

Activity 2: Mind Mapping
Divide the class into small groups (tables/ 3-5 people)
Provide a whiteboard and markers to each or butchers paper and markers
Explain the activity and facilitate their mind mapping.
TIP: Graphically represent the role of the health sector in managing the risks
of climate change. You could arrange this in terms of risks, in terms of the
propeller diagram or in terms of the components of the health care system in
your country.
Assist any groups that are struggling.
Ask the best groups to briefly present.
Finish with you last slide: Slide 40: ‘Role of the Health Sector’

3. CLOSE
Summarize, Link forward, Nothing new

CONSEIL SANTE S.A. - SOFRECO

40 mins

10 mins

5 mins

Facilitator to summarize what occurred in Session 4; include highlights
Listen to wrap up. Ask questions to
clarify session if necessary.

Link forward to Session 5: ‘Key concepts in health adaptation to climate
change’

(TOTAL: 1
hour)
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POWERPOINT
(SLIDES AND NOTES PAGE)
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This presentation aims to provide you with an overview of the health risks of
climate variability and change.
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The key messages from this module are:
1. The health impacts of climate change will be felt by everyone, everywhere. Climate change
does not respect borders.
2. Climate change will exacerbate current and underlying burden of disease. It won’t bring
anything remarkably new or different, rather it will worsen our current health issues, such as
under‐nutrition, diarrhoeal disease, and other infectious diseases.
3. People will feel the effects of climate change differently, depending on where they live.
Some places will experience changes such as increasing intensity of cyclones, while others
may experience longer‐term changes, such as drought and drying.
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4. Climate change will impact on health in the Asia Pacific region in a variety of ways,
including more frequent and intense extreme weather events – such as
storms/cyclones/floods, an increase in the number of hotter days, and sea‐level rise.
5. Without adaptation & mitigation, climate change could result in a dramatically increased
health burden in the regions.
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• This slide shows you the outline of the session.
• We will be covering the key concepts of hazards, vulnerability, risk, adaptive capacity and
resilience.
• We will also be discussing the range of health impacts that we are seeing and will continue
to see, due to changes in the climate.
• Main priorities for this region:
• Hunger (linked to a large degree to drought)
• Vector borne disease
• Heat‐related mortality
• Waterborne disease due to water security issues.
We will also briefly touch on the emerging issues of migration and psychosocial stress
as a result of changes in our climate
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• This slide, focusing on under‐nutrition, is one way to start considering how climate change
will exacerbate current, underlying burdens of disease globally.
• This image shows the percentage of underweight children under 5, with those areas
shaded darker green the regions most severely affected.
• You can see here that large parts of Africa (particularly Sub‐Saharan Africa) and much of
Asia currently experience a substantial proportion of underweight children.
• The important thing to note about climate change is that it will make these sorts of
health issues more serious.
Example:
• An increase in numbers of consecutive hot days and the negative impact that this has on
agricultural production, which then flows on to affect communities who are relying on
the productivity of their land to feed their family.
• Nutrition will clearly be affected unless (for example) the government and NGOs step in to
provide assistance.
• We know that undernutrition underlies a lot of other diseases and makes populations
(especially children) more susceptible to outbreaks e.g – Malaria, Measles, Cholera,
Meningitis
• This example is just one that we can look to, to start to understand that climate change
will make our current health issues worse, unless we start to quickly develop adaptation
(and mitigation) measures.
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• This image builds from the previous to look at hunger, which is based on four component
indicators.
• Taken together, the component indicators (undernourishment, child stunting, child
wasting, and child mortality) reflect deficiencies in calories as well as in micronutrients.
• Thus, the GHI reflects both aspects of hunger.
• Most hunger is concentrated in South Asia and sub‐Saharan Africa.
• For the last decade, the population of North Korea has also suffered persistent famine.
• Haiti also suffers consistently.
• In addition, ≈ 840 million people are undernourished from insufficient calories or protein.
• And additional 1‐2 billion experience under‐nourishment from inadequate micronutrients
(vitamins, minerals).

• The situation has worsened since 2006.

(Source: IFPRI website. 2016. available from: http://www.ifpri.org/tools/2014‐ghi‐map)
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Countries and areas in protracted crisis are “environments in which a significant proportion
of the population is acutely vulnerable to death, disease and disruption of livelihoods over a
prolonged period of time. Governance in these environments is usually very weak, with the
state having limited capacity to respond to, and mitigate, threats to the population, or to
provide adequate levels of protection.”56 Based on the criteria set out in The State of Food
Insecurity in the World 2010,57 the list of countries considered to be in protracted crisis
situations was updated in 2012 to encompass 20 countries58. However, it should be noted
that some protracted crisis situations are limited to specific geographic areas, and may not
affect the entire country, let alone the entire population. Although protracted crises are
diverse in both their causes and effects, food insecurity and malnutrition are common
prevalent features.59 Food insecurity and malnutrition are particularly severe, persistent and
widespread in protracted crisis contexts.
Similarly, the number of displaced people at the end of 2013 was 51.2 million, more than at
any point since the end of World War Two. The average length of displacement in major
refugee situations is now 20 years.

128

This diagram shows the risk associated with a changing climate arise from the interaction of
three factors: the hazards associated with a changing climate; the human and/or natural
systems exposed to those hazards; and the vulnerability of these systems.
Drivers of these factors include changes in climate variability and change, and socioeconomic
processes, including adaptation and mitigation.
This model comes from the IPCC Working Group II 5th assessment report.
(Source: http://ipcc‐wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf)
Activity 1:
1. Write your own definition in your own words of these key terms: Vulnerability, Hazards and
Exposure. (Don’t worry if you don’t get it perfect the first time).
2. Then refer to your Glossary in the ToT Pack and add to your personal definition if
necessary.
Rationale: Writing definitions in participants own words is more memorable and deepens
understanding compared to rote learning.
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This image from the IPCC’s 5th Assessment Report describes the pathways by which climate
change (in the left red box) results in health impacts (in the right dark red box).
We can see three exposure pathways, which are:
i) DIRECT, such as flood damage, storm vulnerability and heat stress;
ii) INDIRECT exposures, which are mediated through natural systems and
include allergens and disease vectors; and
iii) Impacts that arise via economic and social disruption (often also called
‘tertiary impacts’), and include issues around food production and distribution, as well as the
mental stress that is associated with threats to livelihood, for example.
Three factors that are suggested to mediate these exposure pathways are
i) the environmental conditions, such as the baseline weather and the
amount of soil/dust in the area of interest;
ii) the social infrastructure, which means the degree to which the society
functions in a particular area, linking in with issues around governance (e.g. social support
systems, economic safeguards); and
iii) the public health capability and adaptation potential, which relates to the
preparedness of the public health system in climate‐relevant areas such as warning systems,
basic health status and the functioning of primary health care services.
These three factors (environmental conditions, social infrastructure and public health
capability) mediate the degree to which the changes in the climate will have human health
 Ǥ
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• As we have been discussing, climate change impacts a wide‐range of health outcomes.
• This slide illustrates the most significant climate change impacts (rising temperatures,
more extreme weather, rising sea levels, and increasing carbon dioxide levels), their effect
on exposures, and the subsequent health outcomes that can result from these changes in
exposures.
(Source: USCDC)
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• Climate change will affect many aspects of health – e.g. diarrhoea, malaria, malnutrition
• The WHO has started to quantify some of the health impacts and a recent report indicated
climate change will result in a (conservative) estimate of 250,000 deaths per year by 2030.
• Note to trainer: select one of the graphs that is most interesting to you and explain it in a
little more detail.
• Light blue is 2030, purple is 2050
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This slide really gets to the heart of climate change as an equity issue.
Trainer note: read out the slide.
This is why it is important to work in our settings to strengthen our health systems so that
they are able to provide the support that our communities need.
Much of this support is what we would consider basic support, such as clean water and
access to sanitation facilities, and secure access to food supplies.
These issues are projected to become worse under changing climate conditions so it really is
up to us and our colleagues to consider what steps we can take to redress this.
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• This map shows five hazards – cyclones, floods, droughts, landslides and sea level rise –
and plots their average risk on the SE Asian region.
• This has used data from 1980‐2000 to calculate the average annual frequency of cyclones,
floods and droughts between 1980 and 2000, and included the degree of landslide risk and
the extent of a 5‐meter inundation zone due to sea level rise.
• (FOR TRAINER INFO ‐ Plotting of averages in cyclones, floods, and droughts is done in
terms of average annual frequency of occurrence from 1980‐2000, the degree of landslide
risk, and the extent of a 5‐meter inundation zone due to sea level rise].
• The data on climate hazards is taken from the PREVIEW database of UNEP, while the sea
level rise inundation zone map is produced from CReSIS.
• (Source: Yusfu & Francisco, 2009. Climate Change Vulnerability Mapping for Southeast
Asia).
Activity 2 ‐ Key Question to participants:
• Where are the hazard hotspots?
• What conclusions can you draw from this hazard map?
• What recommendations would you make based on these projections?
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The hotspots in Southeast Asia include:
• North‐western and Mekong region of Vietnam
• Coastal regions of Vietnam facing the South China Sea
• Bangkok and its surrounding areas in Thailand
• Practically all the regions of the Philippines
• Western and eastern parts of Java Island, Indonesia
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• An overall understanding of vulnerability extends our knowledge from the maps you have
just seen that focused on exposure to hazards.
• Responding to climate change is not just about knowing the exposure to hazards, but
also recognising to what degree a region or country is sensitive to such exposure,
• and to what degree the population has the capacity to adapt.
• This vulnerability map was developed by averaging the indicators of exposure (multiple
hazard risk exposure), sensitivity (human and ecological) and adaptive capacity across the
countries and regions in SE Asia.
• The vulnerable areas were identified by ranking the regions according to the index and
dividing the list into four equal parts.
• The geographical areas that fell into the fourth quartile were considered the vulnerable
areas.
• The most vulnerable areas include:
• All the regions of the Philippines; the Mekong River Delta in Vietnam
• Almost all the regions of Cambodia; North and East Lao PDR; the Bangkok region
of Thailand; and
• West Sumatra, South Sumatra, West Java, and East Java of Indonesia.
The exposure of the Philippines is more extreme compared to other Southeast Asian
countries in that it is not only exposed to tropical cyclones (especially in the northern
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and eastern parts of the country) but also to many other climate hazards particularly
floods (such as in central Luzon and southern Mindanao), landslides (due to the
terrain of the country), and droughts.
• In general, these results confirm our general assumptions that the most vulnerable regions
in Southeast Asia include the Mekong River Delta in Vietnam and Bangkok due to their
exposure to sea level rise, and the northern part of the Philippines due to its exposure to
tropical cyclones.
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As discussed in the previous slide, adaptive capacity is one of the three elements that
comprise vulnerability, or risk.
Adaptive capacity can be defined as: The ability of systems, institutions, humans, and other
organisms to adjust to potential damage, to take advantage of opportunities, or to respond
to consequences (IPCC 5AR).
Here is an example of adaptive capacity of the SE Asia region.
Overall, areas with relatively high adaptive capacity are in Thailand, Malaysia and Vietnam.
Areas with relatively low adaptive capacity are mostly found in Cambodia and Lao PDR.
To sum up these three slides we have just seen, in order to shape policy and planning, it’s
important to know your own country’s vulnerability or risk, which is comprised of adaptive
capacity, exposure and sensitivity.
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Let’s now move on to looking at these health impacts in more detail, in the following slides.
Much of the information on the next slides has been taken from the latest IPCC report – the
Fifth Assessment Report.
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• Starting with drought as our first example here, we can see that the IPCC indicates with
high confidence that there is an increased risk of drought‐related water and food shortage
causing malnutrition.
• Adaptation issues and prospects are suggested in the second column, and include disaster
preparedness such as early‐warning systems and local coping strategies.
• The third column shows the types of climatic drivers relating to drought, and in this case
include warming trend, extreme temperature and drying trend (also refer to guide at
bottom of slide).
• The risk for current and high adaptation is outlined in the final column on the far right
(and is explained directly at the bottom of the column), which indicates that, for example,
in the present, there is a very low risk level if high adaptation activities occur.
Activity 3: Key question to audience
Can you explain the risk column in the far right column to your neighbor?
What is meant by local coping strategies in your context?

140

• This image shows the impacts of drought through two lenses – community and health.
• Drought can be seen here as a risk factor for complex public health impacts – ranging
from infectious diseases and malnutrition, through to other health risks such as low birth
weight.
• If we take one example, we can see that drought has a community‐level impact on water
shortage, which in turn effects infectious diseases such as diarrhoea and cholera.
• Health emergency responses to this are suggested as (for example), food
supplementation and health care, as well as epidemic surveillance and early warning
systems.
• There are many areas for public health responses to drought – 5 are listed here ‐ these can
be seen as broadly strengthening the health system, and will be relevant regardless of the
extent of climate change that we observe.
• These are win‐win approaches and will strengthen our health system to respond to
climate change as well as many other threats – Ebola is a good example of other non‐
climate related threats that will also benefit from stronger health systems.
Activity 4. Key question to audience.
• Define a ‘win‐win approach’ (or ‘zero‐regrets policy’) that is often used in climate and
health discussions?
• Can you think of another example of a win‐win approach and how this might benefit a
past or potential public health threat like Ebola?
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• Changes in climate are likely to lengthen the transmission season of important vector‐
borne diseases like dengue and malaria and to alter their geographic range, potentially
reaching regions that lack either population immunity and/or a strong public health
infrastructure (Bhattacharya et al., 2006; Hales et al., 2002).
• Warmer temperatures and disturbed rain patterns could alter the distribution of
important disease vectors
• Combined with altered rainfall patterns, hotter conditions may increase the spread of
disease, such as malaria, dengue, and chikungunya, to new areas

142

• This image shows countries or areas at risk of dengue
• What this shows is that much of SE Asia has reported dengue, so many are already
vulnerable to the disease, which is expected to worsen under climate change.
• Japan should also be added to this image, given the recent outbreak there in 2014.
• The red contour lines of the January and July isotherms indicate areas at risk, defined by
the geographical limits of the northern and southern hemispheres for year‐round survival
of Aedes aegypti, the principal mosquito vector of dengue.
(Source: 2011, WHO Map Production: Public Health Information) (Geographical Information
Systems, Public Health Information and Geographic Information System World Health
Organization, 2008)
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• This graph shows the relationship between monthly dengue reports (red line) and
monthly rainfall (blue bars) in Siem Reap and Phnom Penh, Cambodia.
• What we can see here is that an increase in dengue cases seems closely correlated to an
increase in rainfall.
• Data supplied by Ministry of Health and Ministry of Water Resources and Meteorology,
Kingdom of Cambodia. Source: WHO and WMO, 2012
• [from WPRO report]
Activity 5: Research Discussion point:
• This graph implies correlation, but can it indicate causation?
• Is there an alternative explanation?
• What further research would be useful to confirm causation?
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• Now we move on to looking at another health impact of climate change – heat‐related
mortality.
• Excessive heat is a growing public health threat – for every degree Centigrade above a
threshold level, deaths can increase by 2 – 5 per cent.
• Prolonged, intense heat waves heighten the risks.
• Elderly, chronically‐ill and socially‐isolated individuals, people working in exposed
environments and children are particularly vulnerable.
• The IPCC has indicated here (in the Asia chapter of the AR5) that there is a high
confidence of an increase in heat‐related mortality.
• Adaptation issues and prospects to respond to this include heat health‐warning systems,
urban planning to reduce heat islands, and the improvement of the built environment.
[Source: World Health Organization Regional Office for Europe (WHO‐EURO), 2008: Heat
Health Action Plans. Copenhagen, WHO Regional Office for Europe; Kjellstrom, T. and others,
2008: Workplace heat stress, health and productivity ‐ an increasing challenge for low and
middle‐income countries during climate change. Global health action]
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• Let’s now look at another example of how climate change affects health – flooding.
• Again, the IPCC (in the Asia chapter) notes a key climate change risk as increased flooding
leading to widespread damage to infrastructure and settlements in Asia.
• Adaptation measures suggested to respond to flood include extreme weather exposure
reduction via better land‐use planning, selective relocation of communities, reducing the
vulnerability of essential services such as water, energy, waste management, food,
telecommunications, and measures to assist vulnerable sectors and households.
(Source: IPCC AR5 Asia Report)
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• This image shows average physical exposure to:
• a) tropical cyclones (top half); and
• b) floods in different global regions (bottom half)
The darker circles indicate thousands of people affected in 1970, while the lighter
circles indicate thousands of people predicted to be affected in 2030.
• Activity 6: Engage with infographic
• Trainer ask the question: What can you conclude from this (Rationale: Get participants to
engage with the infographic)
• Possible answer: We can see here that the Asia region is indicated in both examples as
bearing the most burden of both cyclones and floods.
(Source: IPCC 2012, Handmer et al., 2012 [from WPRO regional CC&Hlth report)
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• The next key risk from the IPCC’s AR5 that we take a quick look at is the increased risk of
water‐borne disease.
• Early warning systems, water management and sanitation programs are suggested as
useful adaptation responses.
(Source: IPCC AR5 Asia Report)
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• Diarrhoeal disease is a leading cause of child mortality and morbidity in the
world, and mostly results from contaminated water and food sources.
• Worldwide, 780 million individuals lack access to improved drinking‐water and 2.5
billion lack improved sanitation.
• As you would all know, diarrhoea is widespread throughout the SEA and WP
regions.
• In developing countries, children under three years old experience on average
three episodes of diarrhoea every year.
• Each episode deprives the child of the nutrition necessary for growth.
• As a result, diarrhoea is a major cause of malnutrition, and malnourished children
are more likely to fall ill from diarrhoea.
• More variable precipitation patterns, together with warmer temperatures, are
likely to compromise the supply of freshwater, increasing the risks of water‐
borne diseases like diarrhoeal diseases and cholera (Rodó et al., 2002).
• In addition, floods cause sewage and drinking water systems to mix. The lack of
propersanitationwouldmaketheproblemworse.
(Photocredit:©ShehzadNoorani/StillPictures)
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• This is another figure that shows our increasing rate of urbanisation.
• This is predicted to continue, and will bring further stress to food, water and other
essential services.
• The South‐East Asia region shows a considerable increase in urban population aged over
65 years that is predicted for 2050.
(Source: WMO/WHO Atlas, 2017. http://www.who.int/globalchange/publications/atlas/en/)
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• In these last few slides we will briefly touch on some emerging themes that are starting
to be understood a little better: migration and psychosocial stress.
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• The first is migration, and the potential for climate change to create ‘climate refugees’,
due to a range of factors arising from climate change and its myriad flow on effects.
• We can see here that 5 direct impacts of climate change are listed:
• Changes in food yields
• Changes to fresh water availability
• Extreme weather events
• Changes to land availability and
• General impacts on population health
• These might then result in population pressures and social, demographic, political and
economic stressors (which are mediated by adaptive responses), which can give rise to
population movement and/or conflict.
• Finally, three types of population movement are indicated – forced displacement, planned
resettlement or migration.
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• Coastal flooding, malnutrition, illnesses, migration, displaced people, and social
conflicts are amongst the most significant effects from climate change that will
affect human health.
• The loss of livelihood will increase psychosocial stress in the affected
populations (McMichael et al., 2003a).
• A term has now been coined to explain the feeling of distress caused by
environmental change ‐ ‘Solastalgia’ (G. Albrecht, Solastalgia, a new concept in
human health and identity, Philosophy Activism Nature 3:41‐44 (2005).
• Photo credit: Photo credit: © Gil Moti / Still Pictures
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Now let’s turn to looking at what the health sector can do.
There are two broad areas where we can take clear action – adaptation, which is
strengthening prevention, surveillance and early warning systems pertaining to climate‐
sensitive diseases; and mitigation, which is the promotion and support of initiatives that
protect health at the same time as reducing greenhouse gas emissions. We will just touch on
these areas in this session as they will be expanded upon in other sessions.
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In terms of adaptation activities, the next slide divides these into three types: (move to next
slide)
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The three types of adaptation can be seen to correspond with primary, secondary and
tertiary prevention and are
i)

To reduce exposures

ii)

To prevent onset of adverse outcomes

iii)

To respond and treat when necessary

Activity 7: Key question to audience
“Do these 3 types of adaptation remind you of any categorization system in public health?”
(Rationale: Conceptually it is useful to make a connection here to fundamental PH theory.
Answer:
Primary Prevention: Prevent disease onset e.g ‐ Vaccination
Secondary Prevention: Reduce harm by addressing in early stages e.g – Population Screening
Programs
Tertiary Prevention: Maximise functioning in a diseased state e.g – Cardiac Rehabilitation
The responses are progressively further ‘downstream’
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The second action is around mitigation, which has been termed ‘co‐benefits’ and there is an
increasing amount of research and applied activities happening to improve our mitigation
efforts, as shown by the next slide.
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The co‐benefit of reducing greenhouse gas emissions while improving health outcomes has
started to be measured.
This is an example from New Zealand, where researchers found that shifting from car trips to
bicycles (for 5% of short urban car trips) would save annually:
i)

22 million litres of fuel

ii)

116 deaths

iii)

$200 million in health costs.

These are impressive figures, and it is this sort of research that we must continue pursuing if
we are to gain the attention of policy makers.
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• This is the WHO‐developed Operational Framework for Climate Resilience, which includes
a focus on mitigation and adaptation
• You can see here that there are 6 building blocks of health systems, including:
• Essential medical products and technologies
• Health information systems
• Health workforce
• Leadership and governance
• Financing and service delivery
• Leading out from these building blocks in the outer layer of this framework are the
climate‐related factors of relevance to each building block.
• For example, (in green) conducting a vulnerability, capacity and adaptation assessment is
a key component of the health information systems, from which to make decisions
around adaptation activities.
• Another example (in blue) is emergency preparedness and management, which is linked
to the building block of service delivery.
• This framework has been designed to assist policymakers and program officers to design
their health programs in a way that incorporates climate change considerations so that
health systems will be stronger and ultimately more resilient when it comes to responding
to the risks posed by a changing climate.
(Trainer resource: Great 7 min video on strengthen health systems:
https://www.youtube.com/watch?v=ECkeJQd2IdY)
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Finally, let’s look at the role of the health sector – you and your colleagues globally – in
managing the health risks of climate change.
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Activity 7: Small group discussion & Mind Map
• I’d like to ask you to turn to two others you’re sitting near.
• Over the next 10 minutes please discuss between the three of you what you think the role
of the health sector is in managing the risks from climate change.
• This includes your own role, the role of your colleagues and your organisation, as well as
your country’s health sector as a whole.
• Draw a mind map of your ideas.
• Trainer: Give one minute warning – “You have another minute to finish up your
discussion”
• And then a wrap up call “Ok thank you, I’ll ask you to finish the last point you’re discussing
and turn your attention back this way”
• “It sounded like you came up with lots of good ideas in your discussions on the role the
health sector can play in managing the risks of climate variability and climate change”.
• “It’s great to see this enthusiasm and range of ideas, as the health sector does indeed
have a really significant role to play. That’s why we’re here! ”
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• Here is a short overview of some of the many roles we believe the health sector can play
nationally and internationally around climate change
• (Trainer note: CLICK to animate three summary points, reading each one)
• Overall, health systems need to be strengthened to ensure that communities and regions
are resilient to the risks of climate variability and change, with strategies, polices, and
measures explicitly incorporating climate change and with close cooperation across
sectors
• The health sector also needs to assess the health benefits and potential harms of policies,
measures, and technologies to reduce greenhouse gas emissions and other climate
pollutants
• Finally, the health sector needs to support national and international negotiations to
ensure agreements promote health
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SESSION 5: KEY CONCEPTS IN
HEALTH ADAPTATION TO
CLIMATE CHANGE
The purpose of this session is to introduce basic concepts that are important to understand
around adapting to the health impacts of climate change. The scientific rationale for the
need to adapt is outlined, predominantly based on the Fifth Assessment Report of the IPCC.
Important terms will again be reinforced, including the concepts of risk, hazard, vulnerability
and others. It is important that participants are very clear on the meanings of these oftenused terms within the climate change adaptation field. An overview of the IPCC processes is
also provided in this session, so that participants are cognizant of the global setting that their
climate change and health work fits within. A brief summary of the differences between
adaptation and mitigation, and examples of both, will be provided.
Duration of Session 5: This session runs for approximately one hour.
Interactive activities: Jigsaw (Group Experts) activity. Get one Give one activity.
Resources needed: No additional resources are needed for this session.
Recommended reading:
1. www.ipcc.ch
2. IPCC, 2014: Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation,
and Vulnerability. Part A: Global and Sectoral Aspects. Contribution of Working Group II to
the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B.,
V.R. Barros, D.J. Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi,
Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken, P.R.
Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA, pp. 1-32.
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Session Plan for Facilitators - Session 5 - ‘Key Concepts in Health Adaptation to Climate Change’
1. Teacher goals: The purpose of this session is to introduce basic concepts that are important to understand around adapting to the health impacts of climate
change. The scientific rationale for the need to adapt is outlined, predominantly based on the Fifth Assessment Report of the IPCC. Important terms will again be
reinforced, including the concepts of risk, hazard, vulnerability and others. An overview of the IPCC processes is also provided in this session, so that participants
are cognizant of the global setting that their climate change and health work fits within. A brief summary of the differences between adaptation and mitigation, and
examples of both, will be provided.
2. Context, assumed learner background, prior knowledge and experience:




Pre-reading:
o www.ipcc.ch
o IPCC, 2014: Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability. Part A: Global and Sectoral Aspects.
Contribution of Working Group II to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change [Field, C.B., V.R. Barros, D.J.
Dokken, K.J. Mach, M.D. Mastrandrea, T.E. Bilir, M. Chatterjee, K.L. Ebi, Y.O. Estrada, R.C. Genova, B. Girma, E.S. Kissel, A.N. Levy, S. MacCracken,
P.R. Mastrandrea, and L.L. White (eds.)]. Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, pp. 1-32.
Pre-workshop activities: Complete set pre-reading before attending class.

3. Resources: PowerPoint presentation 4 (38 slides: 1 min per slide)
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: This PowerPoint may be quite didactic and there is a risk
participants may disengage. To keep their attention, ask them to read some of the slides themselves, rather than read them all yourself then ask a key question
related to the material. You could also provide examples in relevant contexts to keep your audience awake.
5. Learning Objectives:
LO 6. Discuss adaptation options that could reduce current and future health risks of climate change.
6. Explicitly planned key questions: What is the difference between adaptation and mitigation? How can this be compared to a key principal in public health?
(Primary, Secondary and Tertiary prevention).
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: PowerPoint
Presentation 4

Activity 1: PowerPoint Presentation
5
Engage in the presentation and the inbuilt interactive activities. Ask
questions to clarify concepts.

Activity 2: Jigsaw (Group Experts)

Objective 2: Q&A Open Forum

In your ‘expert group’ research your
concept so that you are comfortable
with all the elements of it.
Go to a mixed group and teach them
about your concept. Learn from the
other experts.
Activity 3: ‘Get one Give one’ Wrap
up

3. CLOSE
Summarize, Link forward, Nothing new

TIME

Link back: In session 4 we looked over the health risks of climate variability
and change.

5 mins

Intro session: In this session we will look at key concepts in adapting to the
health impacts of climate change. Reinforce that this session aligns with
learning objective 6 of the training package.
What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Fold A4 paper in half. Write ‘Give one’
on one side and ‘Get one’ on the other.
Write 4 brief insights (consider it a
tweet) on the ‘give one’ side.

What the facilitator will be doing
Activity 1: PowerPoint Presentation 5

40 mins

Present PowerPoint. Prepare beforehand so that you are not reading from the
slides and have some personal experience to add. 39 slides: 1 min per slide.
Facilitate interactive activities built into the presentation:

Activity 2: Jigsaw (Group Experts)
Divide the class into 4 smaller groups. Students receive a concept on a
colored piece of paper & are tasked with becoming experts on the concept
together (10 mins)
Re-mix groups with one planned ‘expert’ on each topic, who now had to teach
his new group about that concept
Trainer could provide an adaptation example to apply that concept to.
Concept examples: Vulnerability, Adaptive Capacity, Risk, Article 4,
Resilience Framework
Facilitate ‘Give one, Get one’ activity: Students fold a piece of paper in half
and write ‘give one’ on one side and ‘get one’ on the other. On the ‘give one’
side write 4 insights from today’s material. Stand up and find a partner. Share
one idea from your ‘give one’ side of the paper, write down an idea from
someone else on your ‘get one’ side of the paper. Find a new partner until
you have 4 new ideas.

30 mins

15 mins

(TOTAL:
1.5 hours)

Link forward to Session 6: ’Action on the Ground’

Collect 4 insights from colleagues on
‘get one’ side.
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• This session will cover the following key concepts
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• Trainer to read this slide: Add examples
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• Trainer to read this slide on the history and evolution of the UNFCC
• Add examples to engage the audience
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Ask participants to read this slide themselves and then ask them:
Activity 1: Q&A
Q: What is the key objective in a nutshell?
A: To stabilize GHG concentrations
Q: What will occur is GHG concentrations are stabilized?
A: ecosystems will adapt naturally
Q: What are 2 other factors that need to be monitored in the process of achieving
this objective?
A: Food Production and economic development
Q: What is your personal definition of sustainability? (May vary with language and
culture)
A: To obtain survival needs without compromising the ability of future generations to
obtain their survival needs.
Alternative: Avoidance of depletion of natural resources in order to maintain
ecological balance
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• This comes from the UNFCCC ‘Reasons for concern framework’
• The framework communicates scientific understanding about risks in relation to
varying levels of climate change.
• The framework, now a cornerstone of the IPCC assessments, aggregates global
risks into categories as a function of global mean temperature change.
Activity 2: Poll
• Question to audience: Which of these terms are most unclear (Take a poll and
explain)
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• This is the ‘burning embers’ figure from the Third and Fourth IPCC Assessment
Reports, which translates the Reasons for Concern into this figure.
• You can see here that with each global mean temperature increase above 1990
levels, the changes to these five areas:
• Unique and threatened systems
• Extreme weather events
• Distribution of impacts
• Aggregate impacts
• Risks of large scale discontinuities
• Are generally in the negative direction.
• The updated figure from the Fourth Assessment Report shows an even stronger
risk and greater reasons for concern.
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• You should be familiar with this diagram by now, but how does it relate to health
adaptation?
• This diagram shows the risk associated with a changing climate arise from the
interaction of three factors
• The hazards associated with a changing climate;
• The human and/or natural systems exposed to those hazards; and
• The vulnerability of these systems
• Drivers of these factors include changes in climate variability and change, and
socioeconomic processes, including adaptation and mitigation
This model comes from the IPCC Working Group II 5th assessment report : (Source:
http://ipcc‐wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf)
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Vulnerability is an important component of risk.
Key vulnerabilities are:
‐ Exposure of a society, community, or social‐ecological system to climatic stressors
‐ Importance of the vulnerable systems(s)
‐ Limited ability of societies, communities, or social‐ecologicial systems to cope with
and build adaptive capacities
‐ Persistence of vulnerable conditions and degree of irreversibility of consequences
‐ Presence of conditions that make societies highly susceptible to cumulative
stressors in complex and multiple‐interacting systems
Trainer to provide an example of each point
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• When trying to understand what might be a key risk, it is useful to use these
criteria:
•
•
•
•

Magnitude
Probability that significant risks will materialize and their timing
Irreversibility and persistence of conditions that determine risks
Limited ability to reduce the magnitude and frequency or other
characteristics of hazardous climatic events and trends and the
vulnerability of societies and social‐ecological systems

Trainer could provide an example of this
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• Ask participants to read this slide themselves
• Why is this article important do you think?
• Article 4 of the UNFCCC is important as it highlights that climate change must be
taken into account when developing policies and actions.
• The use of appropriate methods to understand impacts is also highlighted here.
• Minimising adverse effects on public health is explicitly mentioned here.
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• Participants to read the following 3 sections of article 4
• Question: What additional issue is being highlighted in these sections of article 4?
• Answer: Article 4 also highlights the issue of equity
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In summary, the UNFCCC indicates clearly that :
• Climate change represents an urgent and potentially irreversible threat to human
societies and the planet and thus requires the widest possible cooperation by all
countries
• Deep reductions in global emissions will be required to achieve the ultimate
objective of the Convention
• Negotiators recognized the urgency in addressing climate change
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• The Council of the Parties meeting which is a key part of the UNFCCC processes
heralded many positive outcomes.
• As you read the outcomes, focus on 1 or 2 that you were not aware of
• Key outcomes are shown in this image here, and include (NEXT SLIDE) :
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(Other outcomes)
Trainer can read the slide
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• What this slide shows is that although countries have pledged a variety of
positive changes through the Paris Agreement, we still have lots of work to do,
given the emissions we are faced with.
• This slide shows the historical cumulative emissions by source, from 1870 to 2015.
• Land‐use change represents about 26% of cumulative emissions over this time
period, coal 35%, oil 26%, gas 10% and others 3%.
• Are you surprised by the proportion of emission sources?
• Question before the next slide: Which countries do you think are the top four
emitters in 2015 (covering 59% of global emissions).
• Trainer to take a quick poll

184

• This slide shows the top carbon dioxide emitters during the time period 1960 ‐
2015.
• The top four emitters in 2015 covered 59% of global emissions and were:
• China (29%)
• US (15%)
• EU28 (10%)
• India (6%).
• Note China’s rapidly rising emissions, and levelling off in the last couple of years.
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• The planet asking for respite “merci” (please)
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• So, in order to respond to the sort of images we just saw around emissions, the
Intergovernmental Panel on Climate Change was formed in 1988 by the United
Nations Environment Programme and the World Meteorological Organization to
conduct assessments of the state of knowledge of climate change, the
vulnerabilities to and consequences of any changes, and the options to avoid,
prepare for, and respond to changes.
• All governments that signed either the UNEP or WMO convention are members of
the IPCC
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• This slide shows the organisational structure of the IPCC. It has three working
groups – one on the physical science, one on impacts, adaptation and
vulnerability, and one on mitigation.
• In addition, there is a Task Force on National Greenhouse Gas Inventories. Each
working group has a Technical Support Unit (TSU) that supports the authors,
contributors and reviewers.
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• The role of governments is an important one:
• Governments request the scientific community to conduct comprehensive
assessments
• Governments elect a Bureau to ensure assessments are conducted following the
IPCC Rules and Procedures
• Proposed outlines are discussed and approved line‐by‐line by the governments in a
Plenary
• Bureau approves the chapter author team
• Based on scientific expertise, geography, & gender
• You could consider nominating!

189

• Governments participate in the review process and in the IPCC Plenary sessions,
where main decisions about the IPCC work program are taken and reports are
accepted, adopted, and approved
• Summary for Policymakers approved line‐by‐line by the governments in a final
Plenary
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The IPCC:
‐ Does not conduct research or monitor trends
‐ Does conduct comprehensive assessments
‐ Does provide statements that are policy‐relevant and policy‐neutral
‐ Review is an essential part of the IPCC process, to ensure an objective and
comprehensive assessment
‐ Differing viewpoints existing within the scientific community are reflected in the
IPCC reports
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This is the process of IPCC report writing and publication (READ THROUGH SLIDE)
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• So, now are clear on the roles of the UNFCCC and the IPCC, as well as the
increasing emissions that we have seen at country levels, we come back to this
slide that you are becoming more familiar with, and discuss some of the terms
within this slide.
• To reiterate, this diagram shows the risk associated with a changing climate arise
from the interaction of three factors: the hazards associated with a changing
climate; the human and/or natural systems exposed to those hazards; and the
vulnerability of these systems. Drivers of these factors include changes in climate
variability and change, and socioeconomic processes, including adaptation and
mitigation.
• This model comes from the IPCC Working Group II 5th assessment report : (Source:
http://ipcc‐wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf)
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• We will now move on to some definitions:
• What is risk?
• The potential for consequences where something of value is at stake and where
the outcome is uncertain, recognizing the diversity of values
• Risk is often represented as probability of occurrence of hazardous events or
trends multiplied by the impacts if these events or trends occur
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• Risk can be summed up as shown in this slide:
• Risk is a function of the probability and magnitude of an event (such as a cyclone),
multiplied by the level of exposure (e.g. communities living in low‐lying areas) and
the capacity of these communities and individuals to manage the events impacts
(e.g. are health issues such as undernutrition and unsafe drinking water already
present?).
• Also important to consider when assessing risk is the potential for loss and
damage, and how much this would cost the community, both in terms of financial
cost and human cost.
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• And although we have already discussed these, it is important that these terms are
really clear for you:
• So again:
•
•

Vulnerability: the degree to which individuals and systems are susceptible to or
unable to cope with the adverse effects of climate variability and change
Adaptation: the process by which individuals and societies prepare for and cope
with an uncertain future.
• Anticipatory (actions taken in advance of climate change effects)
• Responsive
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• Adaptation is all about how we can reduce climate change‐related impacts, and is
similar to the way we think about public health prevention, including:
• Preventing the onset of disease (such as by providing access to safe drinking
water);
• Preventive actions in response to early evidence of health effects (including
strengthening disease surveillance programs); and
• Measures (often treatment) to reduce suffering caused by existing disease
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In terms of understanding hazards, it is important to note the following four points:
1. What is the hazard?
2. Who is the most vulnerable?
3. What drives the vulnerability of these groups?
4. How might early warnings facilitate protective responses and increase resilience?
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• So, as we are learning, there are two main ways that the health sector can
respond to climate change, and one of these is adaptation.
• In the following slides we will go through some examples of adaptation activities,
and ways these activities are developed.
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• Increasing health system resilience is a key aim of our adaptation activities.
• There are many documents (many developed by the WHO) that are available to
help guide our efforts to respond to the health risks posed by climate change, as
shown on this slide.
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• Under the United Nations Framework Convention on Climate Change, countries
are developing National Adaptation Plans to better identify, manage, and
monitor their risks from climate variability and change.
• The WHO guidance on conducting the health component of a national adaptation
plan is designed to augment these national activities by ensuring that health
systems provide the necessary information on health vulnerability and adaptation,
and by ensuring strong cross‐agency collaborations are established so the
national adaptation plan takes into consideration how interactions across sectors
could affect national and local risks and to identify opportunities for adaptation.
• The next few slides will describe the key elements of the health component of a
national adaptation plan.
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Based on guidance for conducting National Adaptation Plans (NAPs) developed by
the Least Developed Country Expert Group (LEG) <<
http://unfccc.int/adaptation/groups_committees/ldc_expert_group/items/4727.php>>
, WHO developed guidance for conducting the health component of the NAP. The
guidance was designed for Ministries of Health to fit within the national health
process and to:
•

Engage in the overall NAP process at the national level

•

Identify national strategic goals for building health resilience to climate change
(if countries have not done so through, for example, a National Health
Adaptation Strategy)

•

Develop a national plan with prioritized activities to achieve these goals, within
a specific time period & given available resources
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• No matter what process you’re using to conduct an assessment, these questions
can be helpful for identifying adaptation policies and measures.
• Adaptation to what – is adaptation required to address the risk of flooding, the
spread of vectorborne disease, etc.? The policies and measures implemented
must be specific to the hazard, the health outcome of concern, and the local
context. Understanding the effectiveness of current interventions is important
before making recommendations for improving current programs or
implementing new ones.
• What are the future projections for the health risks of climate change, taking into
consideration changes in not only climate but also socioeconomic conditions?
• Which population groups are likely to be at the highest risk? For example, aging of
populations in developed countries is likely to increase population vulnerability to
heat events.
• Who will undertake the adaptations – individuals, communities? How can the
process be facilitated?
When and where should the interventions be
implemented?
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• These are examples of adaptation options categorized into legislative, technical,
educational or advisory, and cultural and behavioral.
• Obviously these are just examples from a much longer list of possible options. The
specific options chosen to address a particular risk in a particular location will
depend on the local context.
(Source: McMichael et al. 2003)
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• There is growing experience of health adaptation. The slides lists some of the
adaptation options recently implemented in selected countries.
• As discussed in the next slide, there is growing interest in using early warning
systems based on environmental information to forecast when adverse health
conditions could arise.
• Another critically important adaptation measure is to improve health surveillance
systems to monitor the burden of climate‐sensitive health outcomes.
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• To finish this session we revisit this WHO Operational Framework for Climate
Resilience.
• Take a minute to read the text on this image and assess whether what you do at
the moment falls into any of these categories.
• I am sure most of you will identify that you do indeed work on a variety of
elements that feed into developing a climate‐resilient health sector!
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SESSION 6: ACTION ON THE
GROUND
This session provides an opportunity to hear from local organizations on how they are
responding to changes in the climate, particularly in terms of their programmatic activities. It
is a great chance to invite guest presenters to showcase their work to the participants.
Examples of useful organizations to consider inviting include international NGOs active in
the climate change and sustainability sphere, such as CARE International, Red Cross,
Oxfam. Other guest presenter organizations might be national organizations such as The
Pasteur Institute or regional organizations such as the Mekong River Commission.
Duration of the Session 6: This session runs for approximately one hour.
Interactive activities: An optional Q&A approach with an ‘open-floor’ would work well in this
session, to encourage sharing and exchange of experiences, knowledge and ideas.
Resources needed: No additional resources are needed for this session. You will need to
request the PowerPoint slide decks (if any) from the participants who are willing to present,
prior to the session.
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Session Plan for Facilitators - Session 6 - ‘Action on the Ground’
1. Teacher goals: This session provides an opportunity to hear from local organizations on how they are responding to changes in the climate, particularly in terms
of their programmatic activities. It is a great chance to invite guest presenters to showcase their work to the participants. Examples of useful organizations to
consider inviting include international NGOs active in the climate change and sustainability sphere, such as CARE International, Red Cross, Oxfam. Other guest
presenter organizations might be national organizations such as The Pasteur Institute or regional organizations such as the Mekong River Commission.
2. Context, assumed learner background, prior knowledge and experience:



Pre-reading: There is no set pre-reading for this session.
Pre-workshop activities: There are no pre-workshop activities for this session

3. Resources: No additional resources are needed for this session. You will need to request the PowerPoint slide decks (if any) from the participants who are
willing to present, prior to the session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Invited speakers are late, ill-prepared or aren’t aligned with the
course objectives. Solution: Ensure that invited speakers are well briefed on the logistics of the training, the learning objectives and the level of participants, so they
know what content to pitch at what level. Facilitate an interactive session rather than a didactic session if possible. Consider video-taping experts from iNGOs to
create a lasting resource for the course.
5. Learning Objectives:
LO 6. Describe adaptation options that could reduce current and future health risks of climate change.
6. Explicitly planned key questions: What practical on the ground activities related to climate adaptation are you aware of? Are there any inter-agency
collaborations that you could outline for fellow participants? Consider a stakeholder brainstorm to list all the agencies that are or could be involved in climate and
health activities.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: Guest Presentation 1

TIME

Link back: In session 5 we reviewed key concepts in health adaptation to
climate change.

5 mins

Intro session: In this session we will hear from organizations regarding their
practical action on climate change.

What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Activity 1: Guest Presentation 1
Engage in the presentation and note
how the organization engages
practically in climate mitigation and
adaptation.

What the facilitator will be doing
Activity 1: Guest Presentation 1

25 mins

Welcome guest speaker and introduce them including details of their
experience and career
Facilitate session
Alternatives: Arrange 2 speakers and reduce the time they are required to
speak. Consider ‘Skyping in an expert’. Show 1 pre-made video of a guest
speaker and 1 live presentation.

Objective 2: Q&A Open Forum

Activity 2: Q&A

Activity 2: Q&A

Ask questions and determine whether
any partnerships exist that you/your
organization could tap in to

Pre-arrange some warm up questions that the guest speaker would be happy
to answer in order to drive the Q&A session

Summarize key learnings from the session
3. CLOSE

Thank the guest speaker – provide a small gift if appropriate

Summarize, Link forward, Nothing new

Link forward to Session 7: ’Vulnerability and Adaptation Assessments’
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25 mins

5 mins

(TOTAL: 1
hour)
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SESSION 7: VULNERABILITY
AND ADAPTATION
ASSESSMENTS
The purpose of this session is for participants to become aware of the objectives and
processes of assessing vulnerability and developing adaptation activities in the health
sector. This session will cover the six main steps of conducting a vulnerability and
adaptation assessment (V&A): i) framing and scoping; ii) describing current risks,
vulnerabilities and capacities; iii) methods to project future health risks; iv) methods to
identify adaptation options to manage the additional health risks expected with a changing
climate; v) prioritization of adaptation options to manage the additional health risks expected
with a changing climate; and vi) steps to develop an Health National Adaptation Plan (HNAP).
Duration of the Session 7: Each of these six steps will take about 45 minutes to present
the lecture material, so you should allow for 4 and a half hours at a minimum for this material
to be presented.
Interactive activities: A group work activity has been designed (“Patoka” - see below),
where a case study is used for the participants to work through the process of conducting a
V&A. An alternative is to use a country-specific example if you have that available. The
interactive activity will take between 2- 4 hours, depending on the background of the
participants and how much prior knowledge that have of the process of conducting a V&A
assessment.
Resources needed: Colored cardboard or sticky notes colored marker pens, butchers
paper, hardcopies of the Patoka case study, summary V&A document.
Further reading:
1. Protecting health from climate change: Vulnerability and adaptation assessment
guidelines. World Health Organization, 2012. Geneva.
2. WHO guidance to protect health from climate change through health adaptation planning.
World Health Organization, 2014. Geneva.
3. Lessons learned on health adaptation to climate variability and change: Experiences
across low- and middle-income countries. World Health Organization, 2015. Geneva.
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Session Plan for Facilitators - Session 7 - ‘Vulnerability and Adaptation Assessments’
1. Teacher goals: To increase participants’ awareness of the objectives and processes of assessing vulnerability and developing adaptation activities in the health
sector. The trainer should cover all 6 steps (in 2-step bites).
2. Context, assumed learner background, prior knowledge and experience:


Pre-reading:
o Protecting health from climate change: Vulnerability and adaptation assessment guidelines. World Health Organization, 2012. Geneva.
o WHO guidance to protect health from climate change through health adaptation planning. World Health Organization, 2014. Geneva.
o Lessons learned on health adaptation to climate variability and change: Experiences across low-and middle-income countries. World Health Organization,
2015. Geneva.

Pre-workshop activities: Complete the set pre-readings before attending class.
3. Resources: Colored cardboard or sticky notes colored marker pens, butchers paper, hardcopies of the Patoka case study, summary V&A document.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: There is a lot of content in these 2 PowerPoint presentations and
there is a risk participants will tune out. Solution: Break each VAC step up into 45 minute sessions. Offer short breaks in between. Attempt to engage participants
by providing examples (brief stories/anecdotes from you own experiences. Integrate in-built activities (within the PowerPoint presentations). Allow break in between
for questions and contributions.
5. Learning Objectives:
LO 6. Discuss adaptation options that could reduce current and future health risks of climate change.
LO 7. Discuss epidemiological study designs, data requirements and methods of analysis for climate-sensitive diseases.
LO 8. Explain approaches and requirements for the application of empirical studies for forecasting potential health impacts of climate change.
LO 9.List key data collected from the field or a third party and identify processes/tools that can improve data collection.
6. Explicitly planned key questions: What is the purpose of a VAC Assessment? What are the objectives? What are the processes? What skills do you have and
what skills will you need to improve your ability to conduct a VAC Assessment?
LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

TIME

Link back: In session 5 we looks at key concepts in health adaptation to climate
change and in session 6 we discussed the practical application on the ground.

5 mins

Intro session: In this session we will delve deep into the intricacies of conducting a
VAC Assessment.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be
doing

What the facilitator will be doing

Objective 1: PowerPoint
Presentation 7 Part 1 (26 slides) and
Part 2 (58 slides)

Activity 1: PowerPoint
Presentations Part 1 and 2
Engage in the presentation
and the activities. Ask
questions to clarify concepts

Activity 1: PowerPoint Presentation Part 1 and 2
Part 1: Steps 1 & 2. 29 slides. There is some revision in this presentation.
1 slide/min + activities.
Part 2: Steps 3 -6. 68 slides. 45 mins for each step.
Use opportunities to work in questions to the audience, Q&A and examples

TIME

Part 1: 1.5
hrs
Optional
Break
Part 2: 3
hrs
Break in
between

Activity 2: Patoka Case
Study. Group Work Activity
Work through the V&A Case
Study and the 7 steps

Objective 2: Patoka Case Study.
Group Work Activity

For Step 7 come up with an
innovative way to present
your framework in 5 mins:
Video, role play, mind map.

Activity 2: Patoka Case Study – Group Work Activity
Instructions:
1. Review case study
2. Assess current health issues and health programs of Patoka
3. Identify vulnerability and climate hazard experienced by the country
4. Identify priority climate sensitive health outcomes

2 – 4 hours
(depending
on group)
Dedicate
time at the
end to
present
framework

5. Assess if current health programs are sufficient to address the additional risk posed
by climate change
6. Suggest measures for adaptation to address the additional risks
7. Draft monitoring, evaluation and learning framework
Circulate the room and facilitate the work. For Step 7 participants should come up with
an innovative way to present their framework: Suggestions: video, role play, mind map.
Summarize key learnings from the session

3. CLOSE
Summarize, Link forward, Nothing new

Facilitate an anonymous vote for the best presentation based on the criteria of content
and creativity
Link forward to Session 8: ’Basics of Epidemiology for climate change and health’
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10 mins

(TOTAL: 9
hours)
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• This diagram shows the risk associated with a changing climate arise from the interaction
of three factors: the hazards associated with a changing climate; the human and/or
natural systems exposed to those hazards; and the vulnerability of these systems.
• Drivers of these factors include changes in climate variability and change, and
socioeconomic processes, including adaptation and mitigation
• This model comes from the IPCC Working Group II 5th assessment report.
(Source: http://ipcc‐wg2.gov/AR5/images/uploads/WG2AR5_SPM_FINAL.pdf)
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• It is important that we do not just react to climate change “as it happens” for a number of
reasons:
• Long time frame and uncertainties with climate change make anticipating risks
and adaptation options difficult
• There may be irreversible and catastrophic impacts that cannot be reduced
• Opportunities to reduce climate change risks through anticipation may be missed
Activity 1: Question to audience:
Question: Why else can’t we wait?
Possible answers:
Stopping emissions today still means the climate will keep warming for 40 years
Tipping points
Climate Change is mostly irreversible
Mitigation has health co‐benefits
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• A risk management approach is used in many sectors around many different
issues.
• Adapting to climate change can adopt similar approaches, as shown by this
diagram.
• Trainer to read through steps 1‐8 – Provide an example for each step
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• What this graph is showing is that risk is changing – when we look at hazards, in this case
cold or hot weather, we can see that these are changing in their probability of occurrence.
• For example, we are seeing more hot weather than the average occurrence and this has
clear impacts on health.
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• This infographic changes the shape of the countries in respect to their degree of exposure.
• What do you notice from this map? Answer: Africa is most exposed
• Define Exposure: Amount of a factor to which a group or individual was exposed; sometimes
contrasted with dose (the amount that enters of interacts with the organism).
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• You might have seen this image before – it is a powerful one.
• This image shows average physical exposure to tropical cyclones in different global
regions.
• The darker circles indicate thousands of people affected in 1970, while the lighter circles
indicate thousands of people predicted to be affected in 2030.
• We can see here that the Asia region is indicated as bearing the most burden of cyclones.
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• This infographic changes the shape of the countries in respect to their degree of
susceptibility.
• What do you notice from this map? Answer: Africa and India are most susceptible.
• Define Vulnerability: The degree to which a system is susceptible to, or unable to cope with,
adverse effects of climate change, including climate variability and extremes.
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• These diagrams illustrate how risk changes with different levels of adaptation
• The maroon red levels indicates risk with current adaptation
• The burnt orange levels indicates risk with high adaptation
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• Trainer to read slide
• A recurring theme throughout this training has been the importance of understanding
the local context when conducting vulnerability and adaptation assessments.
• As noted on the slide, there are a wide range of factors that will influence the extent of
risk and the options available for implementation.
• These range from political, social, economic, through to technological and human
factors, which all determine whether adaptation activities are relevant and effective.
• Thus, we need to have a good understanding of the context we are working within, in
order to account for differences in culture, education, knowledge and other factors to
really design adaptation activities that are going to be effective, appropriate, and ‘owned’
by the community.
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• Here are some definitions of key terms that we come across again and again in this
training.
•

Vulnerability: the degree to which individuals and systems are susceptible to or unable to
cope with the adverse effects of climate variability and change

•

Adaptation: the process by which individuals and societies prepare for and cope with an
uncertain future.
• Anticipatory (actions taken in advance of climate change effects)
• Responsive
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• Adaptation is the term used by the climate change community to describe the process of
designing, implementing, monitoring, and evaluating measures intended to reduce
climate change‐related impacts
• Adaptation is analogous to public health prevention, including
• Preventing the onset of disease (such as by providing access to safe drinking
water);
• Preventive actions in response to early evidence of health effects (including
strengthening disease surveillance programs); and
• Measures (often treatment) to reduce suffering caused by existing disease
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• As has been explained, there is WHO guidance documentation on how to conduct a V&A
assessment.
• There are 3 main categories of activities:
• Framing & scoping the assessment
• Conducting the assessment
• Managing & monitoring risks
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• Trainer – read through this slide. Give examples as you go.
• Step 1 is to Frame and Scope
• Step 2 is to Assess
• Step 3 is to Manage and monitor risks
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So, let’s now go through the first two steps in a V&A assessment:
1.
2.

Frame and scope the assessment;
Describe current risks, vulnerabilities, and capacities;
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• Trainer – read through the slide:
Management issues
• Specify timeframe and resources (human and financial)
• Define and describe how the assessment will be managed
• Create a project team with relevant expertise
• Develop a work plan
• Develop a communication plan for informing stakeholders of results and progress
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Trainer to provide examples at each step
Framing and scoping
• Identify health risks and outcomes of interest
• Specify future time period(s) that will be considered in the assessment
• Include critical health systems issues, including linkages with other sectors
• Identify available information to inform the assessment
• Identify additional resource persons with targeted expertise on specific topics
• Conduct interviews with stakeholders to obtain information as needed
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Activity 2: Talk to your neighbour
2 minutes to discuss with a neighbour
(Answer is on the next slide)
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• There are many questions to consider when deciding which health outcomes to include.
These questions include the following:
• What are the priority climate‐sensitive health outcomes of concern in the study area?
• The highest priority health outcomes are often those causing the greatest
morbidity and mortality
• Which climate‐sensitive health outcomes are of greatest concern for stakeholders and the
public?
• Did recent extreme weather and climate events raise concerns about health risks, such as
heatwaves or floods?
• Were recent assessments conducted in the region in other sectors that highlighted issues
that could affect health, such as changes in flooding risk?
• If so, then the work conducted can be used to inform the assessment
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• In order to understand future risks, vulnerabilities and capacities we first need to
understand them in the present day.
• We do this by the following:
• Review qualitative & quantitative information
• Estimate current relationships between weather patterns and climate‐sensitive health
outcomes
• Describe trends for weather and climate hazards of interest
• Characterize current vulnerability of individuals and communities
• Describe and assess effectiveness of policies & programs
• Consult with health professionals, scientists, practitioners, and other stakeholders
within and outside the health sector
• Develop an explicit baseline for monitoring future vulnerability & for evaluating
adaptation options
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• Activity 3
• Ask participants: What is the purpose of a vulnerability assessment (Formative
assessment opportunity)
• Let participants offer their understanding of the purpose and then reveal the answers one
by one (click through)
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• There are many different types of populations that are vulnerable to the health impacts of
climate change, as shown in this image.
• Vulnerability can be due to demographic factors, health status, culture or life condition,
limited access to resources and services, and sociopolitical conditions.
• Trainer to choose one of these categories and provide an example.
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• When we explore this differential vulnerability even further, we see that there are
different climate‐related vulnerabilities depending on the type of group.
• For example, infants and children are particularly vulnerable to heat stress, air pollution,
waterborne/foodborne diseases, vector‐borne diseases and malnutrition.

241

• We raise this point again, as it is vital that we acknowledge the processes themselves that
can really make a difference in terms of what is developed through this process.
• Some key issues to consider are:
• Need to include stakeholders and policy makers
• This is an expression of values, not a purely analytic exercise
• Constraints and barriers need to be explicitly addressed
• Adaptation will affect and be affected by development pathways
• Within the context of other pressing health needs
• Taking a risk management approach likely to be most effective
• Monitoring and evaluation important components
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• And to finish with this Operational Framework, which are all now familiar with.
• It really is an important way of understanding how our work and processes such as a V&A
will make a difference.
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• We have looked at the first two steps in Part 1
• Now we will look at the next 2 steps in the 6 step process
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• So how do we project future risks?
• Through these 3 elements
• Activity 1: Has anyone been involved in any of these Quant/Qual studies: If so, Briefly
summarise.
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• Projecting future risks requires interdisciplinary research that explores the connections
and overlaps between human systems, natural systems, and disease.
• As you can see here, Risk equals the function of hazard, exposure and vulnerability. To
assess each of these, it is important that the health sector works closely with teams from
other discplines, including geography, disease ecology and climate science.
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• This temporal (time) scale illustrates how we conceptualise weather, climate variability
and climate change.
• Activity 2: Reflect. Think back to session 1 when we covered the difference between
weather and climate.
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• This temporal time scale on the same axis shows how health is related to weather and
climate.
• There is often a ‘lag’ between occurrence and manifestation of ill health.
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• Moving from a temporal (time) to a spatial (distance) scale of thought.
• Trainer to choose 1 example and explain further.
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• Here are some sources of data for climate and health research.
• Think about whether you utilise these sources and how you could access them. Do you
already use them perhaps?
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• Can you think of any other issues with using weather stations?
• Has anyone ever used them in their research or practice?
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• This infographic shows the development of the climatology network over time.
• The Global Historical Climatology Network (GHCN) is an integrated database of climate
summaries from land surface stations across the globe that have been subjected to a
common suite of quality assurance reviews.
• The data are obtained from more than 20 sources. Some data are more than 175 years old
while others are less than an hour old.

(Source: https://www.ncdc.noaa.gov/data‐access/land‐based‐station‐data/land‐based‐
datasets/global‐historical‐climatology‐network‐ghcn)
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Trainer to read through slide
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Trainer to read through slide
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Trainer to read slide
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Trainer – read through slide
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Trainer – read through slide
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There are a variety of inputs that can be included in climate change models, including
greenhouse gas emissions pathways, socioeconomic development pathways (e.g.
development goals etc.) as well as the basics numbers of greenhouse gas, aerosol and
pollutant concentrations.
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This slide is just to introduce you to the idea that it is sometimes important to be able to
‘downscale’ climate change projections so that local climate and weather features can be better
estimated. Downscaling can be both in terms of time (e.g. daily, rather than yearly) as well as
location (e.g. local, rather than national‐level).
We don’t need to go into details about the two major methods of downscaling GCM climate
data, but just so you know that these exist. Talk to your colleagues in the Met Office if you are
interested!
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It is important that we access the right weather and climate information in order to properly
understand the potential risks to health.
Here are three issues that we will consider in the next few slides: what is the required
resolution? What is the period of study? And how to deal with uncertainty?
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For this first point of resolution – it is important to consider what we are planning to look at
in terms of health risks – are we interested in local weather/climate effects (e.g.
microclimates) or are we interested more in regional or continental effects (e.g. ecoystems,
different climate zones). These all have different data sources attached to them, as you can
see in this figure.
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Trainer – read through slide
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Moving to analysis, there are many different types, and we don’t need to know how to do
these, but just that they are available. Collaboration with our colleagues in other sectors is
important here.
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• Time‐series studies of health endpoints in relation to meteorological parameters typically
use data from across several years and they analyse the short‐term associations at the
daily or weekly level.
• Thus, they are usually a form of regression analysis in which the outcome is the daily
count of deaths (or other health endpoint), and the explanatory factors daily weather
variables.
• They are suitable for analysing the general relationship between e.g. temperature and
mortality, which can include quantification of the effect of specific episodes of heat etc.
• Results for studies of temperature‐mortality relationships usually show U‐ of V‐shaped
curves (as described earlier), with ‘thresholds’ for cold and heat effects. Such analysis are
normally adjusted for time‐varying confounding factors, and they can take account of
time‐lags.
• If you are interested further in the epidemiology of climate change and health
risks/impacts, please refer to the 8th session on epidemiology.
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• Various methods are used to control for season, including use of trigonometric terms
(Fourier series), smoothing splines, and stratification by date (month).
• Note that Fourier terms imply the same seasonal shape from year to year, so smoothing
splines, which can take different shapes from year to year are generally preferred.
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• In summary, time‐series studies provide evidence about the general relationships
between weather parameters and health outcomes, based on short‐term effects.
• The fact that they effectively compare the population with itself day by day provides
considerable advantage in interpreting the effect of weather‐heath relationships.
• Such studies have found evidence of heat and cold effects in nearly all populations studies
to date.
• There are, however, some uncertainties about the public health significance of this
evidence because it relates only to short‐term effects (=exacerbation and acute effects
predominantly on the frail?), and because of the possibility of the harvesting phenomenon.
• As later slides indicate, there are also considerable uncertainties in extrapolating the
evidence of time‐series studies to the future, as their evidence is not directly about
climate change or even climate.
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Along with empirical analysis methods (e.g. time‐series modelling that we have just seen) we
can also use process‐based models to understand health impacts, and these are also known
as numeric or dynamic models.
Trainer – read the three points here.
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Trainer – read through the slide
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• Empirical and Process Based models can be compared and contrasted based on a number
of elements.
• Trainer – read through the table.
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• Climate and health research requires systems thinking.
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Trainer – read through slide
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• An example of systems thinking
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As mentioned earlier in the session, it is important that we understand the uncertainties that
underlie most of our decision‐making. Uncertainty comes from many places – the parameters
of models, and the model and data accuracy, as some examples.
We do, however, have some solutions – it is important to select models that are appropriate
for what we are trying to do, use multiple models when possible and report ranges (rather
than fixed points).
And underlining all of this is the necessity of engaging with a multidiscplinary team that can
offer the skills that are required for such work. We as the health sector cannot do all of this
without relevant technical support!
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The fourth step in the conduct of a VCA is to identify and implement adaptation options.
Trainer – read through slide
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As part of identifying and implementing adaptation options we need to remember that our
resources (money, time, expertise) are limited, so it is important to go through a process of
prioritising.
Trainer – read through slide
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As a reminder, this is what adaptation is about:
Trainer – read through slide
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When we develop adaptation plans in advance (anticipatory adaptation), it should meet the
criteria of being flexible and efficient.
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These are some example questions that are useful to work through when designing
adaptation policies and measures.
Trainer – read through slide
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And here are some examples of adaptation measures to reduce vectorborne diseases.
Measures include decision support tools, such as early warning systems; technology
development; surveillance and monitoring and infrastructure development.
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Here are some examples of adaptation measures to reduce health outcomes due to a
different environmental exposure – floods.
Trainer – read through slide
You can see that there are some similiarities between adaptation measures in both slides
(vector‐borne diseases and floods) – this provides a good opportunity to look for win‐win
and economies of scale in relation to interventions.
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In the process of prioritising adaptation options, these 5 questions are useful to work
through:
Trainer read through slide
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Time scale is also important, as we can see here

290

Trainer – read through slide
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So to provide a quick summary, we have covered steps 3 and 4 of the V&A, and now move on
to the final two steps
Just to remind ourselves, these were the first four steps:
1.
Frame and scope the assessment;
2.
Describe current risks, vulnerabilities, and capacities;
3.
Project future health risks;
4.
Identify adaptation options to manage the additional health risks associated with a
changing climate;
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What is a H‐NAP? Why is it important?
• Take what you learn in the V&A assessment and turn it into an adaptation plan
• Evidence based tool to guide health systems adaptation
• Health sector’s contribution to overall (national) adaptation planning process
• Builds on NAPAs
• Provides guidance for longer term adaptation measures
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Purpose of H‐NAP
• Ensure the health sector works with partners in the environment and other related
communities, and follows a systematic process
• Very important for health sector to engage in NAP process
• Health impacts are extremely important—need to ensure other sectors are aware
• Significant funding for adaptation—will be based on priorities set in NAP
• If health is not in there, it won’t get funding
• This was the case in some of the NAPAs
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Principles
• Country‐driven
• Health adaptation planning based on the best available evidence
• Building on existing national efforts
• Integrate into NAP
• Provide flexible and context‐specific approach
• Inter‐country collaboration
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Degree to which programs need to be modified to address the health risks of climate change
depends on:
• Current burden of climate sensitive health outcomes
• Effectiveness of current interventions to manage climate sensitive health outcomes
• Projection of where, when, and how health burdens could alter with change in mean and
variability of climate
• The real challenge in adaptation options is how to incorporate climate change into on‐
going processes—surveillance systems in place, how to change the program based on
climate change (example: malaria control in India) (Example: WASH, where are the priority
areas going to be because of more flooding or drought?)
• Very much based on country specific policies and programs, who are the key people?
Thinking about the fact we are in a dynamic climate and adjusting policies and program
• Climate change is increasing the occurrence of multiple extreme events at the same time
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Here are the basic steps in developing a HNAP
1. Lay the groundwork
2. Prepare the basic elements
3. Develop implementation strategies
4. Report, monitor and review
We will now go through these basic steps in the following slides
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First, it is important to see where the HNAP fits into the national NAP process, as shown in
the image here.
Climate change will change how we think about health systems.
• Historically the health sector works in silo and top‐down approaches
• Climate change will not allow that, must work across departments and sectors
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Taking stock is where we get a thorough and comprehensive understanding of current
programs, policies and activities that are occuring in our context of interest (i.e. our country)
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It is important to address capacity gaps so that the HNAP can be undertaken properly, with
sufficient human and financial resources.
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Conducting the V&A is the next step (and it is a big step!), and this guidance document from
the WHO is a very good reference document. You will find it in your reference package. It is
clearly structured, and has examples from around the world.
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Reviewing the climate change implications for health systems is the next step.
As you might have learnt already, WHO has recently made efforts to quantify the effects of
climate change on selected causes of death, as can be seen on this slide. At its most basic, it
is estimated that approximately 250,000 excess deaths per year are due to climate change by
2030.
Further detail below:
All results are for SRES A1b emissions and a baseline socioeconomic scenario in which GDP
projections account for World Bank revisions to purchasing power parity conversion rates
and recent projections of real growth per annum in income per capita (World Bank, IMF and
OECD).
Mortality trends in the absence of climate change are projected based on empirical models
(note projected substantial decline in background rate of communicable diseases for 2030s
and 2050s).
For heat (age >65 years), diarrhoea (<15 years) and malaria: central estimate is mean of 5
alternative global climate model runs: BCM2.0; EGMAM (3 runs); and CM4v1; range=highest
and lowest results;
For undernutrition (age <5 years): MIROC and CSIRO Mk3; range is +/‐ 1 s.d. Of impact pdf;
negative values represent mortality improvement.
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Climate change will affect many aspects of health – e.g. diarrhoea, malaria, malnutrition
Conservative estimate of 250,000 deaths per year by 2030.
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The development of a national adaptation strategy is a necessary preparatory element that
each country will undertake.
This will inform the H‐NAP, as it provides the basis and rationale for climate change
adaptation activities.
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An implementation strategy is an essential element to help support the role‐out of
adaptation activities outlined in the HNAP. In order to do this, it is vital to understand the
governance mechanisms in your country. This slide shows the example of the linkages of
governance mechanisms in the national health system in Thailand.
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An important component of the implementation process is to promote coordination and
synergy with the NAP process.
The health sector should be trying to get climate change into everyday activities, and there is
a need for continued collaboration with other sectors, especially Hydro‐Met.
It is useful to think about practical ways to support that type of engagement (e.g. Technical
Working Groups that meet often)
Every country is different—differs from place to place and over time.

One adaptation option every country should have is an MOU between MoH and Hydro‐Met.
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A monitoring and review plan for the H‐NAP is an essential element of the process. The
development of a HNAP is an iterative process that allows learning and adapting to changes
in context, whether these are demographic, governance‐related, and of course, health
outcomes.
Ultimately, what we are trying to do is reduce vulnerability and increase adaptive capacity, in
order to improve health outcomes in light of a changing climate.
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Of course, it is vital that we take into account changes – as noted in the previous slide – so
that we can effectively ensure that the H‐NAP represents the best knowledge that we have
to date. Updating the H‐NAP will occur at different times depending on the rate of change
that is occurring, but as a rough indication we would expect that updates would occur every
2 years or so.
Sharing the messages about climate change and human health is an important part of the
outreach during the process of developing the H‐NAP. It is also vital to hear from different
communities about their understanding, knowledge and perception of the health risks of
climate change. The H‐NAP process offers an opportunity to engage with different
communities, and as this picture shows, engaging with children is one powerful approach. In
this example, children were asked to draw in pastels their image of planet earth. Discussions
can then start about (e.g.) “what are some ways by which we can protect our earth”?, and
“How can we improve our health at the same time?”
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This slide just shows a graphical interpretation of the iterative process to develop an HNAP,
broken down into the Preparatory Elements, Implementation Strategies, and Reporting,
Monitoring and Review. Two main points here are that i) it is iterative, in that learnings are
assessed and then incorporated into the process, and ii) it is ongoing.
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World Health Organization

13 March 2019

This slides shows some examples of the Country Profiles on health and climate agreed
between Figueres (UNFCCC) and Chan (WHO) in 2014. The WHO is developing these country
profiles, with the aim to have one for each country.
The profiles provide country specific evidence on risks and opportunities , for example to
reduce air pollution while addressing climate change.
Global estimates are fine – but much more important to talk to individual countries about
their own context. So, these country profiles are a very useful step.
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1.
2.
3.
4.
5.
6.

Frame and scope the assessment;
Describe current risks, vulnerabilities, and capacities;
Project future health risks;
Identify adaptation options to manage the additional health risks associated with a
changing climate;
Develop a climate change and health adaptation plan; and
Establish an iterative process for managing and monitoring health risks.
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CASE STUDY FOR SESSION 7
PATOKA
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Patoka Case Study
1.
2.
3.
4.
5.

Review case study
Assess current health issues and health programs of Patoka
Identify vulnerability and climate hazard experienced by the country
Identify priority climate sensitive health outcomes
Assess if current health programs are sufficient to address the additional risk posed by
climate change
6. Suggest measures for adaptation to address the additional risks
7. Draft a Monitoring, Evaluation and Learning framework (can be just dot points/skeleton
structure)

CONSEIL SANTE S.A. – SOFRECO

315

CLIMATE CHANGE AND HEALTH IN PATOKA:
VULNERABILITY ASSESSMENT
PATOKANS ARE HIGHLY VULNERABLE TO THE HEALTH IMPACTS OF CLIMATE CHANGE
Climate change is projected to manifest in increased surface temperature, greater variability in
precipitation, and extreme weather events. The low lying nature of Patoka’s topography, coastal
exposure, proximity of densely populated regions to flood and drought prone areas and
demographic profile increase the sensitivity of the populace to the health impacts of climate
change. Most regions in Patoka have limited capacity to prepare for and respond positively to the
impacts of climate change given high levels of poverty, low educational levels, technological and
infrastructure limitations and issues of governance. These factors contribute to the high level of
vulnerability currently in Patoka to the effects of current and future climate change.
The main impacts of climate change on health in Patoka include:
1. Vector-borne diseases (e.g. malaria, dengue fever);
2. Food Security;
3. Water and Food borne diseases; and
4. Health consequences of extreme weather events.
COUNTRY PROFILE
Geography: Patoka is situated in the Asia Pacific, with its geography dominated by the low, flat
central alluvial plains surrounding the Lika River and Maninda River. The Maninda River
hydrological system acts as an overflow reservoir for the Lika River during the wet season. Much
of the landscape comprises rice-paddies or forested areas. Mountain ranges occur to the
southwest.
Climate: Patoka’s climate is characterized by two major seasons: a dry season from midNovember to April and the monsoonal rainy season from May to October. There is also a ‘mini’ dry
season typically lasting 2-3 weeks in July to August. The annual average temperature is 28oC,
with average maximum and minimum temperatures of 38oC in April, and 17oC in January,
respectively. The ring of mountain ranges affords the country protection from severe storms or
cyclonic activity.
Population: Patoka has a population of 40 million inhabitants, with a growth rate is 1.54% per
annum. The capital and largest city, Nikama, has a population of 2 million. Approximately 80.5%
of inhabitants live in rural areas. Patoka has a young population, with 34% under the age of 15
years and only 6.4% over the age of 60 years.
Industries: Patoka is an agrarian society. Over 70% of the workforce is directly employed by the
agricultural industry. Most arable land in Patoka is used for rice production, of which 86% is rain
fed (ie. non-irrigated). Other important non-rice crops include maize, soybeans, mung beans,
sweet potato, cassava and sesame. The textile industry is an important source of export income.
Economic Issues: Patoka is one of the world’s poorest countries with 34% of inhabitants living
on less than US$1 per day. Gross domestic product (GDP) per capita (purchasing power parity)
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was US $1,900 (ranked 187/229). However, in recent years, Patoka experienced impressive
annual economic growth (>10% p.a over the period 2004 – 2007) largely via the textiles export
industry, construction, agriculture and tourism.
INDICATORS OF PUBLIC HEALTH
Though considerable efforts are currently being made to improve population health, child and
maternal mortality are high and overall life span is reduced considerably compared with
neighbouring countries. The reasons for this are multi-factorial including poverty, food insecurity,
and limited health infrastructure and resources.
PUBLIC HEALTH INDICATORS
HEALTH INDICATOR

PATOKA

Life expectancy at birth
(years)
Healthy Average Life
Expectancy (years)
Maternal Mortality
per 100,000 live births

62

NEIGHBOURING
COUNTRY
72

48

61

60

461

110

150

Neonatal Mortality Rate
per 1000 live births

60

12

9

Under 5 mortality rate
per 1000 live births
Children (<5yrs) stunted
for age (%)

48

38

8

44

36

16

NEIGHBOURING
COUNTRY

72

HEALTH INFRASTRUCTURE AND HUMAN RESOURCES
In 1995, the Health Coverage Plan was introduced nationally to provide a framework for
decentralised health system infrastructure, based on population and geographic access criteria.
The operational district (OD) is the most peripheral sub-unit and comprises health posts, health
centres and referral hospitals. The locations of the referral hospital and health centres are based
on geographic and population criteria. As of 2007, there were 77 operational districts, consisting
of 74 referral hospitals, 957 health centres and 95 health posts.
HEALTH FINANCING AND COSTS
Although the government spends ~ 6% of GDP on health, which is equivalent to or better than
comparable countries in the region, this equates to only ~$43 (PPP1) per capita per annum.
Approximately 74% of expenditure on health in Patoka is derived from non-governmental sources.
About 85% of private expenditure on health is borne by individuals who have to pay ‘out-of-pocket’
at the point of care. This is a significant barrier to access and utilisation of the health system in
Patoka.

1

PPP: Purchasing Power Parity in International dollars

317

HEALTH STRATEGIC PLAN 2008 – 2015
The Health Strategic Plan 2008 – 2015 or “HSP2” builds on the foundations provided by
implementation of HSP1 (2003 – 2007) and recommendations from the Health Sector Review of
2007. The HSP2 was developed within the framework of the National Strategic Development Plan
and reflects national priorities such as meeting the Patokan Millennium Development Goals.
The HSP2 framework targets three main health areas: reproductive, maternal, newborn and child
health; communicable diseases; and non-communicable diseases. For each of these, HSP2 aims
to strengthen health service delivery, health care financing, human resources, health information
systems and health system governance. The HSP2 lists specific measures under each of these
strategies to provide further guidance. A key aspect of the HSP2 is an emphasis on continuous
monitoring and evaluation of policies, strategies and operational targets. These processes will be
facilitated by a requirement to host a Joint Annual Performance Review and Annual Health
Congress.
NATIONAL ENVIRONMENT HEALTH ACTION PLAN (2009 – 2015)
The National Environment Health Action Plan (NEHAP) aims to protect human health and
environmental considerations in the context of Patoka’s rapid recent economic and industrial
development. NEHAP is governed by the inter-agency National Technical Panel on Environment
and Health (NTPEH) that is chaired by the Ministry of Health and co-chaired by the Ministry of
Environment. NEHAP sets out seven National Thematic Working Groups (NTWG) that are
responsible for specific environmental health streams. Members of the NTWG are sourced from
multiple relevant agencies (including NGOs and development agencies). There are seven
NTWGs: Air Quality; Water and Sanitation; Solid and Hazardous Waste; Toxic Chemicals and
Hazardous Substances; Climate Change, Ozone depletion and Ecosystem Change; Contingency
planning, preparedness and response to Environmental Health Emergencies; and Health Impact
Assessment.
The objectives of Climate Change and Health NTWG are:
1. To develop climate proofing measures of vulnerable areas
2. To develop capacity to deal with environmental and health effects of climate change
3. To coordinate efforts at the national and local level on dealing with climate change
VULNERABILITY ASSESSMENT – AN OVERVIEW FOR PATOKA
CURRENT AND FUTURE CLIMATE
Patoka experiences regular flood and drought conditions. Over the past 10 years, the country
experienced a number of devastating events that affected large proportion of the population.
Alterations in the timing and magnitude of monsoon rains are also related to flood and drought
events.
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RAINFALL
The Patokan Climate Change Office commissioned modelling of future climate change using 14
Global Climate Models. Under high and low global emission scenarios (SRES A22) and SRES B1,
by the year 2025, rainfall during at least some of the dry season months (December to May) is
projected to decrease throughout the country with medium to high confidence. With lower
confidence, wet season (June to November) rainfall is also projected to decrease under high
emissions until 2025, and then to increase. Under low emissions, the picture is more complex,
with rainfall is projected to increase from some regions for parts of the wet season for several
decades before declining. The onset of the rainy season also may be delayed.
Projecting rainfall under various emission scenarios is an inexact science, but it is apparent that
patterns, magnitude and variability of rainfall in Patoka are likely to change, perhaps significantly,
in the short to long term. Patoka is highly reliant on rainfall for its agricultural activities. Because
its’ population highly sensitive to any extreme changes in rainfall (i.e. floods, droughts), the
potential impact of climate change on health outcomes will be significant.
TEMPERATURE
The IPCC Fifth Assessment Report (2013) published projections for surface air temperature for
the south-east Asian region based on future greenhouse gas emission scenarios. These models
project that regional temperatures will increase on average between 0.7 – 0.9oC in the next 20
years, 1.3 – 2oC by the year 2050, and 2oC+ later this century.
EXTREME WEATHER EVENTS
An increase of 10 to 20% in tropical cyclone intensities for a rise in sea-surface temperature of 2 to
4°C relative to the current temperature is likewise projected in East Asia, South-East Asia and
South Asia. Amplification in storm-surge heights could result from the occurrence of stronger
winds, with increase in sea-surface temperatures and low pressures associated with tropical
storms resulting in an enhanced risk of disasters along the coastal regions of East, South and
South- East Asian countries.
COASTAL ZONE
In coastal areas of Asia, the current rate of sea-level rise is between 1 to 3 mm/yr, which is
marginally greater than the global average. A rate of sea-level rise of 3.1 mm/yr was reported over
the past decade compared to 1.7 to 2.4 mm/yr over the 20th century as a whole, which suggests
that the rate of sea level rise has accelerated relative to the long-term average.
SENSITIVITY
Sensitivity is defined as a population’s increased responsiveness to an exposure – in this case, to
climate or climate variability. Sensitivity can be for biological reasons (ie. rising temperature
leading to increased mosquito breeding and transmission of dengue and malaria); or some aspect
of the population that renders it more susceptible to health impacts (ie. a coastal population
sensitive to sea level rise or flooding).

2

SRES = Special Report on Emission Scenarios; Four “storylines’” used by the IPCC to describe different future CO2
emission scenarios which incorporate population and technological change.
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Patoka is particularly sensitive to the consequences of climate change. The majority of the
population live in low lying rural areas adjacent to the extensive river systems. Figure 5 illustrates
the locations of Patoka’s main cities and location of villages. In the event of flooding, these
regions are at risk. Furthermore, coastal populations in the country’s south are at risk from sea
level rise.
Patoka’s young population (37% of the population are under the age of 15 years) also contributes
to climate change sensitivity. Children under the age of five are particularly susceptible to
diarrhoeal disease, the rates of which may be influenced by increasing temperatures, altered
precipitation and the consequences of extreme weather events.
The recent Patoka Anthropometrics Survey (conducted by UNICEF Patoka) reported high rates of
undernutrition in children as a nation-wide issue but particularly affecting children of the urban
poor. Undernutrition predisposes this population to poorly tolerate physical and health impacts of
climate change (eg. further food insecurity; vector and water borne infection).
Females are also more sensitive to the effects of climate change. Although the Patokan
Constitution guarantees gender equality in all areas of society, there are significant differences in
important indicators of well-being and access to health and education resources. Compared with
males, females are less likely to be literate as an adult (64% versus 85%), complete higher levels
of schooling or earn a similar wage (F/M wage earnings ratio: 0.74) (Social Institutions and Gender
Index). Approximately 25% of households are now headed by a widowed woman. These families
are particularly vulnerable to the effects of poverty given that female headed households generally
own smaller lots of land and are more vulnerable to losing their land.
Urbanisation of populations is currently occurring and this phenomenon is likely to increase under
future climate change conditions, as employment and livelihoods in rural areas becomes more
difficult. Infrastructure (such as sewerage, roads, housing) and ready access to educational and
health services are often lacking at the burgeoning edges of cities and large towns. Therefore
populations living in these areas are also sensitive to consequences of climate change.
The relative scarcity of health resources and health professionals in Patoka also increases the
sensitivity of the population to the more severe health impacts of climate change. For example, in
the event of a large-scale climate-related infectious disease outbreak, flooding event or famine,
the current health system would be unable to cope with the increased workload with a detrimental
effect on health outcomes. In addition to the scarcity of health resources, the significant out-ofpocket expenses that individuals bear in accessing the health system, further limits its universal
use.
CAPACITY TO MANAGE THE HEALTH RISKS OF CLIMATE VARIABILITY AND CHANGE
Individuals, communities or regions have different capacities to adjust practices, processes or
structures to moderate or offset potential damage and take advantage of opportunities presented
by the consequences of climate change. The potential adaptive capacity of a population,
therefore, is linked to socio-economic determinants such as wealth, educational level,
technological advancement and system of governance.
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The capacity of Patokan society to climate change can be measured in various ways. One is the
human development index (HDI) that is a composite measure of human development and takes
into account life expectancy, education level (adult literacy and level of schooling attained) and
measures of standard of living. On this scale, Patoka ranks 136th out of 179 countries (UNDP,
2008). Although the HDI is a useful indicator of adaptive capacity at a national level, it cannot
describe the heterogeneous distribution of educational, economic and technological inequities at a
sub-national level.
The capability of the health sector to meet the challenges of climate change in Patoka is limited.
Currently minimal resources are available to the relevant departments within the Ministry of Health
to comprehensively engage in this burgeoning area. To date, there has been only minor health
sector input into national, regional or sectoral climate change-related strategic plans, including the
Initial National Communication or NAPA. There is a lack of dedicated or assigned personnel from
the Ministry of Health to raise awareness within the department, let alone collaborate with other
sectors or in planning processes. Additionally, there is no training structure and only limited
educational opportunities in the field of climate change and health within the Ministry of Health,
although it should be noted that some opportunities exist in the University and NGO sectors.
SPECIFIC CLIMATE SENSITIVE HEALTH OUTCOMES

DENGUE FEVER
Dengue is endemic in Patoka. The burden of disease is high, although difficult to quantify as only
hospitalised patients under the age of 15 years are reported. Dengue incidence is related to
precipitation, humidity and temperature. Although cases occur year round, peak incidence occurs
in the wet season (June to July).
Highest incidences occur in the densely populated provinces in the south-west, central and northwest. Recent major epidemics occurred in 1995, 1998 and 2007. In 2007, there were 39,581
cases and 407 deaths (case fatality ratio 1%) reported from 22 of 24 provinces. In non-epidemic
years, the average reported incidence of dengue is 3.3 per 1,000 children under the age of 15
years (2002 – 2007). These figures, whilst high, likely represent a significant underestimate of the
true number of dengue cases. The highest mortality rates occur in the 5 – 9 year followed by the 0
– 5 year age groups.
The root cause of dengue transmission in Patoka is the close proximity between human
habitations and Aedes sp. mosquito breeding areas. For example, inadequate water infrastructure
and supply allows Aedes mosquitoes to breed around homes in containers holding stagnant water
(including disused tyres and water storage jars). Thirty-three percent of households in urban
populations have access to piped water compared to just 0.7% of rural households. It is estimated
that water storage jars make up over 75% of dengue breeding sites. Urbanisation, population
movement and unfettered development also create environments conducive to mosquito breeding
and dengue transmission, by increasing population density in areas with limited infrastructure and
waste management processes.
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The National Dengue Control Programme (NDCP) in Patoka is coordinated by the National Centre
for Malaria (NCM) and is a multifaceted program of activities that aims to prevent childhood
mortality due to DHF, by strengthening clinical management and seeking early hospitalization and
treatment, and reduce the morbidity of DF/DHF through preventive measures and create
community awareness in source reduction of Aedes sp. breeding sites.
The main current dengue control activities are disease and vector surveillance; vector control
programs; case management and outbreak containment; and COMBI (Communication for
Behavioural Impact),a WHO promoted-strategy that aims to “mobilise” the cultural and personal
factors which influence an individual to undertake certain behaviours. In the context of community
based dengue control in Patoka, the behaviours promoted for COMBI are: i. Encouragement to
seek earlier treatment; ii. Encourage families to spend 10 – 15 minutes a week disposing of waste
and other sources of mosquito breeding; and iii. Increase the use of larvivorous guppy fish in
household water storage containers.
Climate change is expected to affect the epidemiology of dengue in Patoka via various
mechanisms. Changes in rainfall pattern, particularly longer rainy seasons, will increase the sites
where Aedes sp mosquitoes will breed. Increasing urbanisation will increase breeding sites in
close proximity to human habitation. Population migration will alter the underlying immunity to
particular dengue serotypes and / or contribute to changing geographical serotype distributions
that can contribute to outbreaks. Extreme weather events will disrupt health systems, and the
capacity to perform surveillance of, and manage, outbreaks. Although it is difficult to quantify the
projected burden of dengue under future climate change conditions, it is likely that those regions
where public health measures (vector control, public education, surveillance) are compromised or
neglected will be particularly affected.
MALARIA
Over half a million Patokans live in forested areas where malaria is endemic. Over 10 Anopheles
mosquito sub-species have been isolated in Patoka that can transmit disease. In 2007, there
were 42,518 reported cases of malaria resulting in 241 deaths. Falciparum malaria, associated
with the highest mortality rates from human plasmodia, made up 87% of reported cases.
Prevalence ranged from 15%-40% in villages near or in forested areas to 0%-3% in the plains and
rice field areas. Specific high-risk population groups include forestry workers and gem miners,
young children under the age of five years, pregnant women and persons with HIV/AIDS.
Greater than 60% of patients with malaria attend the private health sector for care. Here they will
often not undergo rapid diagnostic testing, receive effective combination therapy, be followed up to
ensure resolution of illness/clearance of parasitemia or receive education on malaria prevention.
Considerable advances have been made in reducing the burden of malaria over the past decade
(eg. 133,000 reported cases in 2003 compared with 42,000 in 2007), however there is
considerable annual fluctuation. A major problem for any control program is that the hyperendemic forested and hilly areas are remote, largely undeveloped and inhabited by the very poor.
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The National Malaria Control Program is a vertical program coordinated by the National Centre for
Malaria (NCM), but is decentralised administratively. The current strategies for combating malaria
include promoting preventative measures for at – risk populations; promoting coverage and
effectiveness of Information, Education and Communication (IEC) programs; improving malaria
case management and strengthening surveillance systems and institutional capacity. Surveillance
for malaria is largely performed by public institutions and hence there is likely significant underreporting at a national level. The mainstay of prevention for at-risk populations is the provision
and use of the insecticide treated nets (ITNs). Village malaria workers (VMWs) were introduced in
2001 to reach Patoka’s most vulnerable groups.
The NCM has given a high priority to ensure health workers have the ability to diagnose and treat
malaria expeditiously through training and supply of rapid diagnostic tests (ie dipstick tests, blood
films) and three day artemisinin combination treatments made available in blister packs.
Advances in diagnosis and treatment is reflected by case fatality ratios amongst hospitalised
patients with severe malaria dropping from 10.4% in 2005 to 7.1% in 2008.
Climate change will impact on the epidemiology of malaria in Patoka if the distribution of infected
mosquitoes changes so that non-immune populations are exposed. However, projections of the
effect climate change on the distribution of malaria vectors and disease in Patoka are difficult to
make. Results from modeling studies are inconsistent – and few looked specifically at Patoka.
Until climate models with greater resolution and firmer confidence limits become available (with
inclusion of measures of demographic change), meaningful projections cannot be made.
Indirectly, the impact of climate change on malaria may be easier to predict. Climate changeassociated food insecurity leading to malnourishment increases the morbidity associated with
malaria infection. Population movement, either through extreme weather event or economic
displacement, may result in non-immune persons migrating to a malaria endemic region.
Disruption of public health measures such as surveillance and vector control activities may lead to
emergence or re-emergence of disease in previously malaria-free zones or of drug resistant
strains.
FOOD SECURITY
The challenge of maintaining food security in Patoka is considerable given the often unfavourable
exposure to climatic, geographical and socio-economic factors. Vulnerable populations include
children, elderly, pregnant women and those with chronic illness (eg. HIV/AIDS). The 2008
Patoka Anthropometrics Survey (CAS) found that ~9% of children were wasted, ~29% of children
were underweight, and 39.5% were stunted. For these parameters, there were minimal gender
differences however children from rural settings had a higher prevalence of being underweight and
stunted. Confirming the association between poverty and undernutrition, children of families in the
lowest wealth quintiles had the highest rates of undernutrition in all indices.
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Malnutrition increases the risk of infection, illness and death, particularly amongst children and is a
factor in 54% of children who die before the age of 5 years. Additionally, chronic childhood
undernutrition affects physical and mental growth potential with long-term implications. Poor
nutrition in pregnancy affects foetal growth and increases complications associated with
pregnancy. Reducing food insecurity is a major priority for the Patokan Government and as such
features prominently in planning documents such as the National Strategic Development Plan and
Patokan Millennium Development Goals.
Food systems are impacted by climate change in various ways. Increasing carbon dioxide levels
and ambient temperature and altered water availability under climate change conditions, will
influence food production, availability, accessibility and quality through their direct effect on crop
yields. Other key determinants of food supply include social, political and economic factors
including food prices, land rights and tenure, government policies and trade arrangements.
The potential for food production is projected to increase with increases in local average
temperature over a range of 1-3°C, but above this range food production is projected to decrease.
Patoka’s rice crops are largely rain-fed, and so a change in precipitation patterns will affect yields.
HEALTH EFFECTS OF EXTREME WEATHER EVENTS
Patoka is prone to floods, droughts and storms. As many livelihoods are reliant on subsistence
agriculture, Patokans are particularly vulnerable to experiencing hunger, poverty and the loss of
life when such disasters hit. The following potential health impacts of extreme weather events
include:
 Increased morbidity and mortality from heatwaves, floods and droughts
 Substantial burden on health services
 Food shortages as a result of crop destruction, leading to poor nutrition & malnutrition
 Effects on water supplies, sanitation and drainage, resulting in health impacts, particularly
via the spread of infectious diseases
 Mental health impacts from the loss of family / home / livelihood / income / community
Floods are the main longstanding climate hazard in Patoka. Annual flooding of the river systems
is essential for agricultural production; however, severe flood events can quickly overwhelm
adaptive systems. Contributing factors include the extensive river systems, low-lying flood plains,
deforestation and increased run-off, coastal regions and monsoonal weather pattern. Human
settlements are particularly sensitive to floods because of their close proximity to river systems.
There are numerous health impacts of flooding events, including drowning, disruption to sanitation
systems and provision of safe water (leading to diarrhoeal and vector-borne disease outbreaks),
snake bites, food insecurity, loss of income and livelihoods leading to food insecurity,
homelessness, mental health disorders and poverty. Floods also adversely affect the provision of
health services.
Agricultural droughts in Patoka occur when soil moisture is insufficient to maintain average plant
growth and yields. They occur when there is a delay in the onset of the rainy season, erratic wet
season rainfalls, an early cessation of wet season rains, or a longer “mini-dry” period within the
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rainy season. Droughts can affect large areas of the country at once, or can be more localised.
High risk areas in the south-east and north-west are also vulnerable to floods.
Droughts also have health impacts, although these arise usually over a longer time-scale than
those due to flood events. Agricultural droughts can lead to loss of livelihood when subsistence
farmers who are unable to produce crops, and this leads to poverty, food insecurity and population
migration; affects access to safe drinking water; and cause psychological stress and social
isolation. Droughts also predispose areas to subsequent flooding events by affecting vegetation
cover, soil porosity and, hence, water run-off.
The National Poverty Reduction Strategy highlights the socio-economic vulnerability of the rural
poor as a result of flood and drought events, and identifies women as being disproportionately
burdened by the effects of disasters. The Country Committee for Disaster Management (CCDM)
has responsibility for coordinating and supporting disaster management activities. At regional
levels, authority is devolved to Provincial, District and Commune Disaster Management
Committees. A recent review of disaster response and management concluded that the CCDM
required increased capacity, budget and authority to fulfil its responsibilities. The report found that
there was a need for more cohesive planning between central and peripheral agencies.
To combat these identified limitations, the Strategic National Action Plan for Disaster Risk
Reduction was implemented. It attempts to provide a comprehensive framework that guides the
planning, implementation, mainstreaming, efficiency and monitoring of disaster risk reduction
programs.
Over the last decade, the frequency of severe flooding events increased. Floods that affected
large populations have increased in periodicity from approximately every 5 years (ie.1961, 1966,
1978, 1984, 1991, and 1996) to near annual events over the past decade.
Sea level has been increasing at 2-3 millimetres per year over the past two decades, and is
projected to accelerate to a rate of about 5 mm per year over this century. This will increase the
number of people in Patoka’s coastal areas at risk from flooding and salt-water intrusion due to
sea-level rise and declining dry-season precipitation. This may negatively affect the aquaculture
industry (e.g. fish industries) and infrastructure along the coast.
WATER-BORNE AND FOOD-BORNE DISEASES
The following factors link exposure to changes in rainfall, water availability and quality with health
outcomes:
 Links between water availability, household access to improved water, and the health
burden due to diarrhoeal diseases;
 Role of extreme rainfall (intense rainfall or drought) in facilitating water-borne outbreaks of
diseases through piped water supplies or surface water;
 Effects of temperature and runoff on microbiological and chemical contamination of
coastal, recreational and surface waters;
 Direct effects of temperature on the incidence of diarrhoeal disease.
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Childhood mortality due to diarrhoea in Patoka remains high despite improvements in care and the
use of oral rehydration therapy. Approximately 16% of mortality in children under five years of age
is attributable to diarrhoeal disease. Children surviving the acute illness may later die due to
persistent diarrhoea or malnutrition. Children in poor rural and urban slum areas are at high risk.
Transmission of enteric pathogens is higher during the rainy season. Drainage and stormwater
management is important in low-income urban communities, as blocked drains are one of the
causes of increased disease transmission.
Contributing to the risk of developing diarrhoeal disease is limited access to safe water and
sanitation. In 2005, only 16% of the rural population had reliable access to improved sanitation
versus 55% of the urban population. There was a similar disparity with access to safe drinking
water, with 42% of the rural population versus 76% of the urban population having access.
The V&A expert groups also identified the following factors leading to food- and water-borne
diseases in Patoka:
 Villagers often only have a single water source for drinking (including ponds, streams,
rivers) that can be easily contaminated.
 Although there may be access to toilets, education regarding their appropriate use is often
lacking
 It is estimated that only 30-40% of people boil or treat water from potentially contaminated
sources
 Water and sanitation programs may not be reaching very remote parts of the country
 Parents may not have the knowledge regarding the need for oral rehydration solution or
increased fluids in sick infants
 There may be delay in presenting to health care providers because of cost, access or use
of traditional healers first
 High prevalence of under-nutrition and decreased immunity in children predisposes to
diarrhoeal disease
There have been significant gains in the provision of improved sanitation and safe water supply
over the past few years, albeit from an extremely low base.
Changing rainfall and temperature over the next decades are likely to make the provision of clean
water, adequate sanitation, and drainage more challenging than at present. Average annual
rainfall is forecast to decrease in some regions and increase in others, and droughts and floods
are likely to become more frequent and intense. Increased rainfall could reduce absolute water
scarcity in some regions. However, the health benefits of increased rainfall in regions depend on
the capacity to store additional runoff that is projected to occur in some regions, reductions in
rainfall may lead to low river flows, reducing effluent dilution and leading to increased pathogen
loading in freshwater supplies.
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SESSION 8: FUNDAMENTALS OF
EPIDEMIOLOGY IN CLIMATE
AND HEALTH
The purpose of this session is for participants to be introduced to i) study designs, ii) the
application of study designs to environmental health questions, especially relating to climate
change, and iii) challenges in environmental epidemiology. The session covers a short
history of epidemiology, causal inference, and provides examples from various contexts.
Duration of the Session 8: This session runs for approximately one hour and a half.
Interactive activities: Pair brainstorm activity, small group problem solving exercise.
Resources needed: No additional resources are needed for this session.
Recommended reading:
1. Quantitative risk assessment of the effects of climate change on selected causes of
death, 2030s and 2050s. World Health Organization, 2014. Geneva.
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Session Plan for Facilitators - Session 8 - ‘Fundamentals of Epidemiology in Climate and Health’
1. Teacher goals: To introduce participants to study designs and their application to environmental health questions relating to climate change and challenges in
environmental epidemiology.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: ‘Quantitative risk assessment of the effects of climate change on selected causes of death, 2030s and 2050s’. World Health Organization,
2014. Geneva.

Pre-workshop activities: Complete pre-reading before attending class.
3. Resources: PowerPoint slides, projector, small tables. Sticky notes. Butchers paper. Copies or online access to pre-reading.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions:
5. Learning Objectives:
LO 7. Discuss epidemiological study designs, data requirements and methods of analysis for climate-sensitive diseases.
6. Explicitly planned key questions: How is traditional epidemiology different from environmental epidemiology? What are the main epidemiological study
designs and how can they be applied to eco-epidemiology? What are some challenges in environmental epidemiology?
LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

CONSEIL SANTE S.A. - SOFRECO

LEARNERS' ACTIVITIES

Activity 1: Pair Brainstorm: What do
you already know about EcoEpidemiology?
In pairs brainstorm epidemiological
study designs that you know of and
write a possible research question next
to each of them. At the end of the
session, re-visit and critique your
brainstorm.

TEACHER'S ACTIVITIES

TIME

Link back: In session 7 we covered the steps involved in a VAC Assessment
and applied these skills to a practical case study

5 mins

Intro session: In this session we will cover the fundamentals of EcoEpidemiology and discuss its application and unique challenges.
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

2. BODY

What the learners will be doing

What the facilitator will be doing

Activity 2: PowerPoint Presentation
8
Objective 1: PowerPoint
Presentation 8

Engage in the presentation and the
activities. Ask questions to clarify
concepts

Activity 3: Small group focused
reading and problem solving
exercise

Objective 2:

In small groups, using the assigned
pre-reading (WHO) chose a climate
sensitive health outcome and speed
read that section (10 mins), As a group
discuss the epidemiology within the
text. List 4 – 5 challenges to ecoepidemiology related to this health
issue. Share your best 2 to the larger
group and suggest solutions.
Activity 4: Sticky note learning need
identification

3. CLOSE
Summarize, Link forward, Nothing new
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One a post-it note, write down one
concept that is clear and one that is
not clear – how are you going to clarify
that point?

Activity 1: PowerPoint Presentation 8

TIME

45 mins

Deliver presentation. Prepare before so you are not reading of the slides. Add
some examples and stories from your own experience. Test knowledge
throughout and encourage engagement by asking key questions. 38 slides, 1
slide/min + discussion.

Activity 3: Small group focused reading and problem solving exercise

30 mins

Divide room into small groups of 4 – 5 participants
Provide the pre-reading (available online) and ask each group to choose a
health issue they are interested in (first in, best dressed: every group should
have a unique health issue: health-related mortality, coastal flood mortality,
diarrheal disease, malaria, dengue, undernutrition).
Facilitate the activity: Speed read. Identify eco-epi underlying. Identify
challenges and propose solutions. Present 2 best solutions.

Activity 4: Sticky note learning need identification
Facilitate sticky note summary activity: Ask students to share their reflections
if willing.
Link forward to Session 9: ’Basics of using and managing data (GIS)’
(Optional session)

10 mins

(TOTAL:
1.5 hours)
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• Ask audience to identify any environmental health risks in the illustration
(answers: air pollution, water pollution)
• Tell the story of Jon Snow and statistical mapping which brought about the end of
a cholera outbreak in London. Early epidemiology studying infectious diseases.
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• Epidemiological methods have changed as understanding of health and disease
causation has become more sophisticated. These four phases are not entirely
distinct.
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• Modern Epi concepts differ from Eco Epi in a number of ways including the
examples in the table.
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• The basic concepts of chance, bias confounding as non causal explanations for an
association.
• How epidemiological studies attempt to minimize these.
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• Basic classification of study designs. We will discuss the two main analytic designs
(in red)
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• Definition of ecological studies
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• Suggested outline of this section.
• Ask for possible sources of air pollution, (natural and anthropogenic) then ask
about general types of health effects, (respiratory and cardiovascular morbidity,
mortality) then move to next slide.
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• Recap discussion from previous slide
• There are natural and human‐made sources; and the potential health impacts
include morbidity and mortality.
• First study example is an ecological case control design (next slide)
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• The direction of enquiry is retrospective. It can be difficult to define the controls.
These should be people without the outcome studied, drawn from the same
population as the cases.
• Source: Simon Hales
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• The association between respiratory hospital admissions and fine particle
exposure (PM10) is partly due to seasonal effects (a type of confounding).
• In temperate countries, both burning of fuel for home heating and respiratory
infections are more common in the colder months.
• However, there is a true causal effect of air pollution in the short term (hours to
days). A strength of the design is that it controls factors which do not vary over
short time frames (eg, cardiovascular risks, such as exercise and diet). Time series
approaches can also be applied to communicable diseases.
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• The main effect of air pollution is life shortening in the long term. A person
exposed to air pollution throughout their life is likely to die sooner as a result of
chronic disease (eg chronic bronchitis).
• Identifying this long term effect requires a different design: a cohort study (next
slide).
• Source: Simon Hales
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• The direction of enquiry is prospective
• Source: Simon Hales
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• The “six cities” study was carried out in America.
• Followed a mortality in a large population in each of 6 cities with varying levels of
air pollution.
• The next slides describe fictional results from the study.
• Note the need to control for confounding at individual level, which makes the
study difficult and expensive to perform.
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• Example results for illustration of a cohort study of mortality in six locations with
varying levels of air pollution
• Source: Simon Hales
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• There is an approximately linear « dose‐response » relationship (dashed line).
• Source: Simon Hales
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• Note that we cannot observe effects at very low doses, (the question mark) but it
is assumed that there is no safe level of exposure.
• The 4% mortality increase per 10µg/m3 increase in PM10 has been superseded by
later studies
• Source: Simon Hales
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• Simple explanation of burden of disease approach for two cities, using an
assumed dose response relationship, which may be derived from existing studies
in other populations.
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• The example of air pollution illustrates well the range of scales and types of
causal pathways that exist.
• At the very local level, many studies have shown an increased risk of lung cancer
in relation to environmental tobacco smoke (passive smoking).
• At the whole‐community level, ambient air pollution due to noxious gases and
particulates released by power generation, industry and motorised traffic is a well‐
demonstrated cause of respiratory and cardiovascular disease risks.
• These two levels of exposure and research are very much part of the mainstream
of environmental epidemiology.
• Moving to larger scales, acid rain (due primarily to sulphur and nitrogen oxides)
results from the trans‐boundary spread, at higher altitude, of air pollution.
• In addition to any toxicological impacts of that transported air pollution, there
have been studies of its impacts on the acidity and productivity of water‐ways, on
the acidification of soil with consequent mobilisation of various metals
(detrimental to some plant and tree growth), and on the overall health of forests.
• These adverse impacts, in turn, can affect livelihoods and economic conditions
and thereby indirectly affect wellbeing and health. . . . .
• Finally, at the global scale, is global climate change.
• This is an extraordinary manifestation of the sheer magnitude of the modern
human enterprise.
• Suffice it to note here that the environmental epidemiological study of both acid
rain and climate change require a different, ecological, systems‐based approach
to the identification, characterisation and forecasting of health impacts.
• Source: AJ McMichael
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• Approximate distribution of local transmission of dengue: recent years (red) and
additional areas at risk of dengue‐like illness around the turn of the century 1900
(blue).
• Note that the geographic range of dengue has probably contracted over the past
century, even as the number of cases has risen steeply.
• Source: Simon Hales

356

• Note that the pattern of recent GDPpc is approximately opposite to that of
dengue: rich countries tend to have a temperate climate
• Source: Simon Hales
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• This shows the output of a logistic regression model, describing the predicted
pattern of dengue transmission risk based on GDPpc and absolute humidity, (also
known as vapour pressure).
• The model output is a probability varying from unlikely, (white or pale purple in
the map) to near certain (brown).
• Note reasonably good agreement between the brown shading in this slide and the
red areas in the original map of dengue transmission (above).
• Source: Simon Hales
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• We can use the model to generate forecasts (or hindcasts) of the suitability for
transmission of dengue based on varying future or historical GDP and humidity.
• Model results above when GDPpc is set to zero, (approximating conditions in
1900) and the model is re‐run.
• Source: Simon Hales
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• Note that if GDPpc is zero (approximating true conditions in 1900) dengue is
projected to advance poleward into North America, Southern Europe and
Australia in the year 1900 compared to 2000. This is qualitatively similar to the
difference between red and blue areas of transmission in the original map of
dengue (repeated in the next slide).
• Source: Simon Hales
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• Approximate distribution of local transmission of dengue: recent years (red) and
additional areas at risk of dengue‐like illness around the turn of the century 1900
(blue).
• Source: Simon Hales
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• Source: Simon Hales
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• We can also forecast future transmission by running the model with projections of
future national GDP (from economic forecasts) and humidity (from global
circulation models ‐‐ GCMs).
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• Source: Simon Hales

364

• Circled areas are projected to have a reduced risk of dengue, depite increasing
humidity from climate change.
• This is because, in this model, the effect of assumed increase in wealth outweighs
the effect of climate change by the 2050s.
• Source: Simon Hales
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• Optional slide on the challenges in environmental epidemiology raised by issues
such as climate change, and some promising future developments.
• Source: Simon Hales
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• Optional slide indicating some of the complex pathways affecting dengue
transmission.
• Source: Simon Hales
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SESSION 9: USING AND
MANAGING DATA (INCLUDING
GEOGRAPHICAL INFORMATION
SYSTEM)
This session is designed to introduce participants to the basics of data – what it is, why it is
important, and how can we make use of it for our work in climate change and human health.
The session also introduces Geographical Information Systems (GIS) as an example of a
way to strengthen our understanding of the links between weather, climate, climate change
and human health. Participants will not be expected to be able to use GIS after this session,
however it is important that participants are aware of the usefulness of GIS, and to perhaps
start discussions with colleagues who are GIS-proficient to work through ways in which they
might be able to incorporate GIS in their own work.
Duration of Session 9: This session runs for approximately one hour and a half.
Interactive activities: Small group exploration and report back, Muddiest point activity.
Resources needed: No additional resources needed.
Further reading:
1. Open Source Geospatial Content Management System www.geonode.org
2. A Free and Open Source Geographic Information System www.qgis.org
3. Commercial cloud-based mapping platform. www.esri.com
4. Free and open-source for mobile data collection solutions https://opendatakit.org/
5. The British Atmospheric Data Centre (BADC) - the Natural Environment Research
Council's (NERC) Designated Data Centre for the Atmospheric Sciences
http://badc.nerc.ac.uk/home/
6. Base line GIS data – OpenStreetMap - map of the world, created by people and free to
use under an open license http://www.openstreetmap.org
7. GADM database of Global Administrative Areas http://www.gadm.org/

CONSEIL SANTE S.A. – SOFRECO

370

SESSION PLAN

CONSEIL SANTE S.A. – SOFRECO

371

Session Plan for Facilitators - Session 9 - ‘Using and managing data’ (including GIS)
1. Teacher goals: To introduce participants to the basics of data; what it is, why it is important, and how can we make use of it for our work in climate change and
human health. To introduce Geographical Information Systems (GIS) as a way to strengthen understanding of the links between weather, climate, climate change
and human health. Participants will not be expected to be able to use GIS after this session, however it is important that participants are aware of the usefulness of
GIS and to perhaps start discussions with colleagues who are GIS-proficient to work through ways in which they might be able to incorporate GIS in their own work
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: Useful links:
o Open Source Geospatial Content Management System www.geonode.org
o A Free and Open Source Geographic Information System www.qgis.org
o Commercial cloud-based mapping platform. www.esri.com
o Free and open-source for mobile data collection solutions https://opendatakit.org/
o The British Atmospheric Data Centre (BADC) - the Natural Environment Research Council's (NERC) Designated Data Centre for the Atmospheric Sciences
http://badc.nerc.ac.uk/home/
o OpenStreetMap - map of the world, created by people and free to use under an open license http://www.openstreetmap.org
o GADM database of Global Administrative Areas http://www.gadm.org/


Pre-workshop activities: Browse the recommended links before attending the session.

3. Resources: PowerPoint slides, Projector, small round tables & chairs. Activity 3 requires that learners have their own device and an internet connection.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Students have no knowledge or experience of GIS. Solution: Don’t
assume knowledge. Probe for prior knowledge and experience and pitch level accordingly. Check for understanding throughout. Create a safe learning space so
students feel comfortable to ask questions. Avoid complex jargon and identify GIS ‘champions’ in the class that students with less experience can utilize.
5. Learning Objectives:
LO. 9 List key data collected from the field or a third party and identify processes/tools that can improve data collection.
LO. 10 Describe the processes involved when using geographical information systems (GIS) and mapping tools and how data analysis informs decision making in
climate and health.
6. Explicitly planned key questions: What is data? Why is it important in climate and health? What is GIS? What is HIS? What are the synergies between GIS and
HIS?
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LESSON COMPONENTS

1. SET
Mood, Motivation,
Orientation, Probe prior
knowledge, Clarify session
objectives

2. BODY

LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

Activity 1: Real-world Think – Pair – Share
Turn to the person next to you and discuss
how GIS can be applied in the real world.
Think alone first. Then pair with someone.
Then share with the table.

Link back: In session 8 we covered the basics of epidemiology for climate & health

What the learners will be doing

What the facilitator will be doing

Activity 2: PowerPoint Presentation 9
Objective 1: PowerPoint
Presentation 9

Engage in the presentation and the activities
within. Ask questions to clarify concepts.

Activity 3: Small group exploration and
report-back activity.

Objective 2:

In groups of 2-3 choose one of the links
provided in the pre-reading. Navigate through
the platform/site and brainstorm 3 ways you
could incorporate GIS in your own work.
Share a summary of the platform you chose
and also your best idea.

TIME

5 mins

Intro session: In this session we will introduce data for climate and health
specifically, the use of health information systems and geographical information
systems

45 mins

Activity 1: PowerPoint Presentation 9
Deliver presentation. Prepare before so you are not reading of the slides. Add some
examples and stories from your own experience. Test knowledge throughout and
encourage engagement by asking key questions: There are 4 opportunities to
integrate interaction in the PowerPoint. 23 slides, 1 slide/2mins + discussion.

30 mins

Activity 3: Small group exploration and report-back activity.
The trainer guide has 7 links to GIS platforms/sites including: Geonode, QGIS,
ESRI and OpenStreetMap.
Divide the class into small groups and explain the activity, allowing time for
questions of clarification.
Move around the classroom assisting learners as needed.
Facilitate report back using volunteers.
NB: This activity required learners have their own devices connected to the internet.

Activity 4: Muddiest point
3. CLOSE
Summarize, Link forward,
Nothing new

Write a ‘one minute paper’ on the muddiest
point: Answer the question, what is the most
confusion element of this session and how
can you clarify this. Ask students to follow
through.
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10 mins

Activity 4: Muddiest point
Facilitate reflection activity and encourage students to follow through with their
solution.

(TOTAL:
1.5
hours)

Summarize the main points of the session. Link forward to Session 10: Learning by
doing: Small individual or group based project (optional session). If you are not
doing this session facilitate course evaluation.
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•

This presentation is to last for 45 minutes

•

This will provide an overview of Health Information Systems and Geographical
Information Systems

375

•

This slide gives the an overview about health information system.

376

•

This slide gives the an overview about health information system and the current
trends.

377

•

This slide gives the an overview about health information system and data flow.

Activity 1: Engage the class with a quick chat
•

What experiences have you had with HIS?

378

•

Definition of GIS

Activity 2: Key questions to the audience:
•

How can GIS be used in climate and health?

Answer: GIS can help you see the effects of Climate Change and the likely health impacts
Information is layered on top of maps to make predicitions in certain settings to inform
decision making
•

So what is the difference between HIS and GIS?

379

•

The overlaying and spatial linking capacity of GIS

380

•

Types of GIS data and its representation.

•

GIS data can be represented as polygon, line, point or raster imagery.

381

•

Types of GIS data and its representation.

•

GIS data can be represented as polygon, line, point or raster imagery.

Activity 3: Check for understanding
‐ So what is raster data about?
It’s about the structure of data and dictates what can be done with the data
A good analogy for raster data is that when you zoom in you see pixels organized in rows
and columns and each ‘cell’ contains a value of information, such as temperature.
‐ What is an example of raster data?
Digital aerial photographs, imagery from satellites, digital pictures or scanned maps.

382

•

What is the GIS doing with HIS?

•

How can it add value to HIS?

383

•

What synergies are there with GIS and HIS?

•

How HIS can leverage the capability of GIS?

384

•

Possible data domains for GIS.

385

•

Possible data domains for HIS.

386

•

The role of data management in the project – assisting the model development and
enhanced mapping.

387

•

This gives the overlapping overview of data management activities.

•

GIS for modeling, enhanced mapping and surveillance system for HIS.

388

•

This provides overview of existing situation in the region related to data and human
capacity.

389

•

To compound the existing data challenge, many health sector data is not in digital
format and there are no formal data sharing agreements.

390

•

GIS mapping is still evolving and there is lack of human resources in effectively
managing GIS system.

391

•

ArcGIS software is used but free version of QGIS are also being used.

392

•

Some of the improvements that can be done is bringing online GIS

393

394

•

There are some tools for data collection that can be leveraged to have efficient data
capture and flow.

•

Activity 4: Suggest demonstrating the use of these tools for a practical problem that
participants are likely to encounter.

395

396

397

SESSION 10: ECONOMICS
FUNDAMENTALS FOR CLIMATE
CHANGE AND HEALTH
This session is an introduction to health economics for climate and health practitioners. The
aim is to discuss what health economics is and is not and in doing so clarify some common
misconceptions. The fundamentals of climate change economics, health economics and
economic evaluation tools are then described in order to have an understanding of their
potential applications and limitations.
Duration of Session 10: This session runs for approximately 1.5 hours.
Interactive activities: There are a number of activities embedded in the PowerPoint
presentation: mostly key questions and focused discussions. There is a summary exercise
in the session plan.
Resources needed: No additional resources are needed for this session.
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Session Plan for Facilitators - Session 10 – Economics Fundamentals for Climate Change and
Health
1. Teacher goals: This session is an introduction to health economics for climate and health practitioners. The aim is to discuss what health economics is and is
not and in doing so clarify some common misconceptions. The fundamentals of climate change economics, health economics and economic evaluation tools are
then described with the intention to enable participants to understand how economics may be applied to their projects in climate and health.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: There is no pre-reading for this session.

Pre-workshop activities: There are no pre-workshop activities for this session.
3. Resources: No additional resources are needed for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: Participants may have varying levels of existing knowledge and
expertise in health economics making this session challenging to pitch at the right level. Solution: Probe for existing knowledge and draw on expertise in the room
in discussions. Ask existing experts to explain their knowledge of key terms for their less experienced peers.
5. Learning Objectives:
LO 12: Describe the contribution of health economics to climate and health adaptation projects
6. Explicitly planned key questions: How would you define economics? What are some key words that come to mind when you think about economics? What is
utility? How is health economics linked to V&A?

LESSON COMPONENTS

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives
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LEARNERS' ACTIVITIES

TEACHER'S ACTIVITIES

Link back: In session 9 we covered the basics of using and managing data.

TIME

5 mins

Intro session: In this session we will analyze the contribution of health
economics to health adaptation activities in climate and health.

400

What the learners will be doing

2. BODY

Activity 1: PowerPoint Presentation
10
Engage in the presentation
Ask questions
Draw on knowledge and expertise from
other participants
Participate in the numerous
discussions and activities within the
presentations
Objective 1: PowerPoint
Presentation 10

3. CLOSE
Summarize, Link forward, Nothing new
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What the facilitator will be doing
Activity 1: Health Economics PowerPoint + Discussion

90 mins

Deliver the PowerPoint (53 slides + activities: 75 mins)
Gauge existing knowledge, draw on existing expertise in the room and use
their context specific knowledge to add relevancy.
There are activities built into the text of the presentations, and some other
slides which are meant to elicit discussion via questions from the presenter,
notably but not limited to the following: Slides 4, 7 (elicit examples of types of
costs and benefits related to a health project),10, 11, 14 (elicit further
examples of both negative and positive externalities on health from projects),
16,18 (potential group work, if time permits, associating concepts with their
meanings, from the tables on slides 17 and 18), 37 (elicit challenges to the
uptake of CBA and CEA), 41 (elicit examples of potential costs and benefits
of building a hospital, including non-monetary, before showing some
examples), 48 (the CBA/CUA comparative table can be provided as a
handout for groups to discuss and fill out), 53 (ask participants if they are
acquainted with these programs/tools to help policymakers integrate costeffectiveness into health planning, and if there is a need for further capacity
building) Focus on engaging participants in this session. The discussion
points can be discussed during short sessions, whereby small groups discuss
among themselves for 5- 10 min, and provide some suggested answers or
queries regarding the points.

Activity 2: ‘Real world’

Activity 2: ‘Real world’

With the people on your table
brainstorm how health economics
relates to a real-world problem you
face. How can you apply what you
have learnt in your unique setting?

Have participants discuss with their table how health economics relates to a
real-world application. How can they apply what they have learnt in their
climate and health setting?

10 mins

(TOTAL:
1.75 hours)

Link forward to Session 11: Group Based Projects: Bringing all our learning
together.
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403

404

Answers are elicited from the audience

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

These definitions are not the most rigorous. CEA and CBA examine ratios. The above is still
correct.

420

421

422

423

424

425

426

427

428

429

430

431

432

I will not describe the other ones in italics, will move quickly through slides.

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

SESSION 11: LEARNING BY
DOING: SMALL INDIVIDUAL OR
GROUP-BASED PROJECT
This is an optional session
The purpose of this session is to reinforce the learning of the previous training elements of
this module. Depending on the resources at hand to either i) hold more than one training
session and/or ii) continue communications with the participants beyond the training session
itself, this small, applied project task can be pursued at the discretion of the training leaders.
The idea of individuals or small groups conceptualizing a small project is an approach to
support the training materials and go further in terms of putting into action what has been
learned through the training sessions. The aim of this session is for participants to identify a
potential applied project that they will conduct once they return to their place of work. This
work is not intended to be onerous, but to support the theoretical learning that they are
exposed to within the week of training, and to encourage ‘learning by doing’.
Duration of Session 11: This session runs for approximately 1 hour.
Interactive activities: Individual to identify a potential applied project.
Resources needed: See the Framework for Session 11: Learning by Doing in the Key
Trainers Documents.
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Session Plan for Facilitators - Session 11 – Learning by doing – Small individual or group-based
project
1. Teacher goals: This session aims to reinforce previous learning in this module. Depending on the resources at hand to either i) hold more than one training
session and/or ii) continue communications with the participants beyond the training session itself. This small, applied project task can be pursued at the discretion
of the training leaders. The idea of individuals or small groups conceptualizing a small project is an approach to support the training materials and go further in
terms of putting into action what has been learned through the training sessions. The aim of this session is for participants to identify a potential applied project that
they will conduct once they return to their place of work. This work is not intended to be onerous, but to support the theoretical learning that they are exposed to
within the week of training, and to encourage learning by doing.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: There are no readings for this session. See ‘Framework for Session 11’ in Teaching Resources Folder/Section.

Pre-workshop activities: There are no pre-workshop activities for this session.
3. Resources: No additional resources are needed for this session.
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions:
5. Learning Objectives: As this is a consolidation session all learning objectives 1 – 11 will be potentially addressed.
6. Explicitly planned key questions: Now that you have learned about the basics of climate and health, vulnerability/capacity/adaptation assessment, ecoepidemiology and data management how can you apply this to a real-world problem that you are facing in your place of work?

CONSEIL SANTE S.A. - SOFRECO

458

LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

TIME

Link back: In session 10 we covered health economics.

5 mins

Intro session: In this session we will consolidate our learning in this module
to date by designing a small applied project on climate and health.

What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Activity 1: Climate and Health
Applied Research Project

What the facilitator will be doing
Activity 1: Climate and Health Applied Research Project

45 mins

Give students an option to move to a corner of the room:
1. Those who would like to work alone and have an idea
2. Those who would like to work alone and don’t have an idea

Objective 1: PowerPoint
Presentation 8

3. Those who would like to work in a small group and have an idea
4. Those who would like to work in a small group and don’t have an idea
Facilitate groups 4 and 2 first, in that order (1 and 3 should sort themselves
out). Try to see if there is a common climate and health problem they could
address. Continue to facilitate the session. Be available to answer questions
or provide resources.

3. CLOSE
Summarize, Link forward, Nothing new
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Summarize the main achievements of the session: As you circulated the room
you may have identified particularly promising action projects. Encourage
participants to pursue them together.
Link forward to Session 12: Acknowledgements, Next Steps and Evaluation
(Final session)

10 mins

(TOTAL: 1
hour)
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FRAMEWORK FOR SESSION 11:
LEARNING BY DOING
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Session 11 Framework: Learning by Doing
Groups are to work through the following components for their small applied research
project:
1. Title
2. Team members (including nominating a Team Leader)
3. Aim of project
4. Duration of project
5. What do you hope to learn from the project?
6. Project/study design (including data requirements)
7. Site
8. Sample size (if relevant)
9. Timeframe
10. Steps to conduct the project/study (as much detail as possible)
11. Communication Plan
12. Roles and Responsibilities
13. Staying in touch
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SESSION 12: THANK YOU, NEXT
STEPS AND EVALUATION
This session is the final one for the training. There are three parts to this session. Firstly this
is an opportunity to thank the participants, the guest presenters and all of the additional
support (administrative staff etc.) who helped to make the training run smoothly. Secondly it
is important here to outline any next steps for both trainers and participants (where relevant).
This might be about organizing small group meetings to progress the applied projects (if
they are continuing), or providing any follow-up material that might have been requested.
The participants are provided with their post-test forms for completion, as well as the
evaluation form. Finally, after the completion of these forms, the training will be formally
closed, usually by a senior official from the Ministry of Health who is present at the training.
Duration of Session 12: This session runs for approximately one hour.
Interactive activities: Completion of post-test forms, completion of evaluation forms.
Resources needed: No additional resources are needed for this session. You will need to
have hardcopies of the post-test and evaluation forms for each participant.
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Session Plan for Facilitators - Session 12 – Thank you, Next Steps and Evaluation
1. Teacher goals: This is the final session for the training. There are three goals for this session. Firstly, to thank participants and contributors. Secondly, to outline
the next steps for participants and trainers and finally, to complete post-test forms and the training evaluation form. The training will then be closed by a senior
official from the MoH or training host.
2. Context, assumed learner background, prior knowledge and experience:

Pre-reading: There is no reading for this session.

Pre-workshop activities: There are no pre-workshop activities for this session.
3. Resources: Post-test forms (hardcopy/online). Evaluation Forms (hardcopy/online).
4. Major difficulties anticipated (conceptual and procedural) including proposed solutions: N/A
5. Learning Objectives: N/A
6. Explicitly planned key questions: N/A
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LESSON COMPONENTS

LEARNERS' ACTIVITIES

1. SET
Mood, Motivation, Orientation, Probe
prior knowledge, Clarify session
objectives

Objective 1: Thank you

3. CLOSE
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Link back: In session 11 we designed our own individual and group action
climate and health research projects.

5 mins

What the facilitator will be doing
Officially thank the participants, the guest presenters and all of the additional
support (administrative staff etc.) who helped to make the training run
smoothly.

10 mins

Activity 2: Next Steps

Outline any next steps for both trainers and participants (where relevant). This
might be about organizing small group meetings to progress to applied
projects (if they are continuing or providing any follow up material that might
be requested.

10 mins

Activity 3: Forms

Distribute post-test forms. Learners should have the opportunity to compart
with their pre-test scores at some point.

20 mins

Activity 1: Thank you

Objective 2: Outline next steps

Objective 3: Complete post-test
forms & evaluation forms

TIME

Intro session: In this session, we will officially close the training, thank
contributors, conduct post-tests and course evaluations and discuss next
steps.
What the learners will be doing

2. BODY

TEACHER'S ACTIVITIES

Distribute the course evaluation: Encourage constructive feedback for the
continued development of the course
Outline the main highlights of the training course and any tangible outputs
that are brewing. Thank all participants again. Arrange and host a post-course
celebration: Coffee or drinks.

10 mins
5 mins
TOTAL: 1
hr
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POST TEST FORMS
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ToT Assessment

Please circle TRUE (T) or FALSE (F) in response to the following statements, and provide a
one-sentence response:
1. Changes in demographics, socioeconomic development, urbanization and other
important factors are not associated with increases or decreases in the incidence and
geographical range of climate-sensitive health outcomes.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

2. The health impacts that may occur in a particular location will depend on the actual
climate change experienced and the vulnerability of the community and region.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

3. Qualitative and quantitative methods cannot be both used to project future health risks
arising from climate change
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………
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4. Adapting to the health risks of climate change is the opposite of a risk management
process.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….……………………
……………………

5. Climate change is the main cause of variability in weather recordings in recent years.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….……………………
……………………

6. Climate change is the most important global threat to health in the current century.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….……………………
……………………

7. Observational studies demonstrate that climate change is already affecting health
outcomes throughout the world.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….…………
……………………………………………………………………………….…………………
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8. Epidemiological studies are the only way to understand effects of climate change on
health.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

9. We can make precise predictions of the effects of climate change on health.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

10. Climate variability is the most important influence on childhood diarrhea in poor
countries.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

11. Because climate change, economic development and health status cannot be predicted
exactly, it is impossible to quantify the effects of climate change on health.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………
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12. Scenarios describe what is expected to happen in the future.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

13. Policymakers cannot add anything useful to the development of scenario-based
projections of climate change impacts.
T

F

Please explain……………………………………………………………………………………………..
………………………………………………………………………………………….……………………
…………………………………………………………………….…………………………………………

Please select the correct response/s:
14. Should the data management activity be driven by the software or actual need?
Software
Actual need

15. How do you assess data quality?
Temporal resolution
Spatial resolution
Data collection methodology
All of the above
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ToT: Quiz answers
Which of the following statements are true? Explain briefly:
1. Changes in demographics, socioeconomic development, urbanization and other important
factors are not associated with increases or decreases in the incidence and geographical
range of climate-sensitive health outcomes. (F, these factors play a large role in influencing
vulnerability of populations which then heightens the risks posed by climate-sensitive health
outcomes).
2. The health impacts that may occur in a particular location will depend on the actual climate
change experienced and the vulnerability of the community and region. (T, health impacts will
depend on the level of risk that a population is faced with, which is derived from the hazard,
exposure, and vulnerability.)
3. Qualitative and quantitative methods cannot be both used to project future health risks arising
from climate change. (F, both methods are important and it depends on what sort of data is
available. Expert opinion, case studies as well as cross-sectional and longitudinal studies are
all useful).
4. Adapting to the health risks of climate change is the opposite of a risk management process.
(F, Ongoing climate change and changes in vulnerability conditions mean that assessment is
an iterative process. The results of one assessment should provide a baseline of current
vulnerability, impacts, adaptation policies and programs, and identify actions to inform future
assessments.
Future vulnerabilities may be different from current vulnerabilities because of changes in
public health and health-care policies, governance and institutions, socioeconomic
development, availability of human and financial resources, and other factors).
5. Climate change is the main cause of variability in weather recordings in recent years. (F,
natural variation has a stronger effect on short time scales)
6. Climate change is the most important global threat to health in the current century. (F, trick
question, there are many other threats that are likely to be as important, e.g. inequality,
conflict, food insecurity).
7. Observational studies demonstrate that climate change is already affecting health outcomes
throughout the world. (F, there is limited evidence for effects of extremes in some locations)
8. Epidemiological studies are the only way to understand effects of climate change on health.
(F, understanding can also be based on first principles, mathematical/theoretical models)
9. We can make precise predictions of the effects of climate change on health. (F, we can make
scenario-based, “what-if” projections, not predictions)
10. Climate variability is the most important influence on childhood diarrhea in poor countries. (F,
water and sanitation, malnutrition, other infections are more important)
11. Because climate change, economic development and health status cannot be predicted
exactly, it is impossible to quantify the effects of climate change on health. (F, we can make
scenario-based projections)
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12. Scenarios describe what is expected to happen in the future. (F, scenarios are storylines, not
predictions of what will happen)
13. Policymakers cannot add anything useful to the development of scenario-based projections of
climate change impacts. (F, ideally, models can answer questions posed by policymakers,
leading to more informed policy)
14. Should the data management activity be driven by the software or the actual need? (Actual
need)
15. How do you assess data quality? (Temporal and spatial resolution, and data collection
methodology = all of the above)
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TRAINING EVALUATION FORM
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Training Date, Location: Evaluation Form
1. Were the objectives of the training met? Please circle below (where on the scale 1 indicates
no, and 5 indicates yes)
1

2

3

4

5

2. Were your personal objectives met? Please circle below (where on the scale 1 indicates no,
and 5 indicates yes)
1

2

3

4

5

3. Was the training useful for you? Please circle below (where on the scale 1 indicates no, and
5 indicates yes)
1

2

3

4

5

4. Was the technical support provided by the resource persons adequate to achieve the
objectives? Please circle below (where on the scale 1 indicates no, and 5 indicates yes)
1

2

3

4

5

5. Did you find the opportunity to exchange information with other participants useful? Please
circle below (where on the scale 1 indicates no, and 5 indicates yes)
1

2

3

4

5

6. Were there any new things that you learnt? Please list:

7. Were there any topic/s that was missed?
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8. Do you have any suggestions on ways to improve the training?

9. On management of the training: (scoring from 1 to 5 where 5 is excellent)
a.
b.
c.
e.
f.
g.

Conduct of meeting
Meeting venue
Seating arrangement
Accommodation
Meals
Secretarial support
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1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5

1

2

3

4

5
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