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PREFACE 

Vietnam is one of the countries seriously affected by climate change (CC) and sea level 

rise. The consequences of climate change in Vietnam are a major influence on the goal 

of poverty reduction and sustainable development. The Government of Vietnam has 

issued the National Strategy on Climate Change, the National Action Plan on Climate 

Change 2012-2020 and the Ministry of Health has issued the Climate Change 

Adaptation Plan of the health sector. In order to support health managers in the sector's 

response to climate change, the VIHEMA coordinates with the Project “Technical 

Assistance For Strengthening Resilience to Climate Change in the Health Sector in the 

Greater Mekong Sub region”, implemented by Conseil Santé’ with financial support of 

the Asian Development Bank (ADB) to develop this "Training material on Climate 

Change and Human Health (CC&HH) for Health Managers”. 

The document is based on: (1) the findings of the "Assessment of Training Needs on 

Climate Change and Human Health" and the results of the review, reference, and 

synthesis of existing training materials; (2) training modules materials of WHO and 

ADB. The document provides information on the overview of climate change and health 

impacts, adaptation measures, contents of action plan of Vietnam and Health sector to 

response CC, as well as guidelines for assessing vulnerability and capacity to adapt to 

climate change. 

We would like to thank Conseil Santé team as well as the Technical Assistance to 

Strengthen the Capacity to Adapt to Climate Change in the Mekong Subregion's Health 

Sector project, Vietnamese senior experts and the Asian Development Bank (ADB) for 

their support to compile and finalize this document. In the process of developing this 

material, mistakes were unavoidable, hence the Editorial Board expects to receive 

sympathy and comments from units and individuals to make the documents more 

complete.  

 

Hanoi, May 2019 
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PART 1: GENERAL INFORMATION ABOUT TRAINING 

COURSE 

 

 

1. Training objectives  

Enhancing awareness, attracting the attention and capacity of health managers at local levels on 

the impacts of climate change on human health, choosing solutions and actions in order to 

respond to climate change in the health sector, thereby directing effectively and suitably 

provincial policies, programs and plans for their agencies.  

 

2. Targeted trainees 

Training subjects of this course are medical managers, including but not limited to: 

• Leaders of provincial health departments 

• Leaders of Preventive Medicine Center / Centers for Disease Control in provinces/cities 

• Leaders of District Health Centers 

 

3. Trainers 

Trainers of the course are the leading experts and lecturers in the field of climate change and 

health, who participated in the TOT training courses on this topic, organized by international 

organizations, for example, ADB, WHO. 

Trainers require proficiency in active and positive teaching methods. 

Lecturers may come from the VIHEMA, Universities, and Institutes under the Ministry of 

Health or relevant ministries. 
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4. Tentative training program 

The training is expected to take place in 2 days, with a total of 16 periods. To specify: 

 

Sessions Timeline (16 periods) Training methods Evaluation 

methods In 

theory 

In 

practice 

Total 

Day 1      

1. Overview on CC&HH 1 1 2 Presentation 

Group discussion 

Short open 

questions 

2. Impacts of Climate 

change on Human health 

2 1 3 Presentation 

Group discussion 

Short open 

questions 

Group discussion 

3. Climate change 

adaptation and mitigation 

2 1 3 Presentation 

Group discussion 

Short open 

questions 

Group discussion 

Day 2      

4. Climate change response 

at national level and action 

plan of health sector 

2 3 5 Presentation 

Group discussion 

Short open 

questions 

Group discussion 

5. V&A assessment  2 1 3 Presentation 

Group discussion 

Short open 

questions 

 

5. Required equipment and stationery for training 

- Projector, projector pen 

- Projection screen 

- Word board, pen 

- A0 paper, sticky notes...  

6. Training pre- and post-test, and training certification  

Evaluation method: Pre- and post-training tests  

Training certificate: after completing the training course, if the assessment results are 

satisfactory, trainees will be awarded the certificate of "Completing the course". 
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PART 2: TRAINING SESSIONS 

SESSION 1: OVERVIEW OF CLIMATE CHANGE AND 

HEALTH 

Learning objectives 

After learning this session, participants are able to  

1. Present the basic concepts of climate change. 

2. Present the manifestations of climate change in the world and in Vietnam. 

3. Present the concepts and manifestations of extreme weather in the world and Vietnam 

4. Present the key impacts of extreme weather events on human health. 

CONTENTS 

I. INTRODUCTION 

The global issue of climate change has strong impacts on the environment, 

socio-economic development, and public health, representing one of the biggest 

challenges to mankind. Climate change which entails disasters and extreme 

weather events (the increase in storm frequency and intensity, global warming, 

sea level rise, etc.) is set to become a global threat in the 21st century and has 

affected almost every aspect of life. Due to the shift in worldwide weather 

phenomena, the global socio-economic development and security are expected to 

undergo comprehensive and profound changes in various fields including energy, 

water, food, society, employment, diplomacy, culture, economy, trade, and health 

care. The World Health Organization (WHO) estimated the global burden of 

diseases attributable to climate change. Malnutrition kills some 3.5 million, 

diarrhea kills 2.2 million, and roughly 60,000 people die as a result of extreme 

weather events like heat waves and temperature shocks per year. Between 2030 

and 2050, climate change is expected to cause approximately 250,000 additional 

deaths per year
1
. 

Vietnam is one of the countries most vulnerable to and severely affected by 

climate change
2
. The combined impacts of climate change, disasters and a boom 

in Vietnam’s economic development are apparent in many areas and localities 

                                                           
1
 WHO (February 1, 2018). WHO fact sheet on Climate change and health. 

2
 World Bank (2010) 
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across the Southeast Asian country. They are droughts, salinity intrusion, floods, 

landslides, environmental pollution, water scarcity, etc., affecting the health care 

system and public health. As projected by the Ministry of Natural Resources and 

Environment (MONRE) in the revised climate change and sea level rise scenarios 

for Vietnam in 2016, temperatures in the country’s Northern part will increase at 

a quicker pace than those in the South while coastal regions will have slower 

temperature rise than inland areas. The respective temperature increase will likely 

be 4.0
0
C-4.5

0
C and 2.0

0
C-2.2

0
C in the Highest Emission Scenario and the Lowest 

Emission Scenario
3
. Vietnamese studies in international journals show that higher 

temperatures contribute to an increased risk of dengue, diarrhea, hand-foot-and-

mouth disease (HFMD), and hospitalization rates, especially among the elderly 

and children. A 1
0
C rise in the temperature will result in a 3.4-4.5% increase in 

the hospitalization rate for children, 7-11% increase in the risk of dengue, 5.6% in 

the risk of HFMD and 1.5% in the number of diarrhea cases. The elderly 

hospitalization rate will expand by 13% during heat wave days. Changing 

climatic conditions like humidity, precipitation, and temperature will likely 

increase infectious diseases and emerging infectious diseases such as dengue 

fever, malaria, influenza A (H5N1), H1N1 flu, Zika fever (also known as Zika 

virus disease). New diseases which are linked to climate change are foreseen in 

Vietnam.  

II. BASIC CONCEPTS/ DEFINITIONS 

2.1. Weather describes atmospheric conditions at a particular place in terms of air 

temperature, pressure, humidity, wind speed, and precipitation.  

2.2. Climate is often defined as the weather averaged over time (typically, 30 years, 

WMO).  

2.3. Climate variability refers to variations in the mean state of climate on all temporal 

and spatial scales beyond that of individual weather events. Examples of climate 

variability include extended droughts, floods, and conditions that result from 

periodic El Niño and La Niña events.  

2.4. Climate change: refers to a change in the state of the climate that can be identified 

by changes in the mean and/or the variability of its properties and that persists for 
                                                           
3
 Ministry of Natural Resources and Environment (MONRE) (2016). Climate Change, Sea Level Rise Scenarios 

for Vietnam, Vietnam Publishing House of Natural Resources, Environment and Cartography, Hanoi. 
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an extended period, typically decades or longer. Climate change may be due to 

natural internal processes or external forcing, or to persistent anthropogenic 

changes in the composition of the atmosphere or in land use.  

2.5. The extent exposed to hazards: The level exposure (before threats) is used to 

indicate the presence (placement) of people, livelihoods, environmental services 

and resources, base infrastructure, or economic assets, social or cultural in places 

may have adverse effects by natural phenomena and therefore can be the subject of 

the damage, loss, potential damage in the future. 

2.6. Vulnerability to the impacts of climate change is a function of exposure to climate 

conditions, sensitivity to those conditions, and the capacity to adapt to the changes.  

2.7. Respond to climate change: Human activities aiming at climate change adaptation 

and climate change mitigation. 

2.8. Adaptation: Adjustment in natural or human systems to a new or changing 

environment. Adaptation refers to adjustments in natural or human systems, 

intended to reduce vulnerability to actual or anticipated cc and variability or 

exploit beneficial opportunities.  

2.9. Mitigation: Actions resulting in reductions to the degree or intensity of GHG 

emissions.  

2.10. Climate Change Scenario: A plausible description of how the future may develop 

based on a coherent and internally consistent set of assumptions about key driving 

forces (e.g., rate of technological change, prices) and relationships. Note that 

scenarios are neither predictions nor forecasts, but are useful to provide a view of 

the implications of developments and actions.  

2.11. Sea Level Rise: is the rise in the average height of the oceans over the entire globe 

at a single point in time, it does not include ocean tides, storm surge…. Sea level 

rise at a specific location in the ocean may be higher or lower than the global mean 

because of differences in ocean temperature and other effects.  

2.12. Climate/weather extremes: As the value appears higher (or lower) threshold value 

of a factor the weather or climate, close to the upper limit (or less) of a range of 

values the monitoring of such elements. For simplicity, both weather and climate 

extremes are referred to as climate extremes. 

2.13. Heat stroke: Heat stroke is the most severe condition of the impact of high 

temperatures on the body. Heat stroke occurs when the body loses too much water 

and salt loss, with symptoms such as high body temperature (above 41 degrees 
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Celsius), the weak, not sober, hot, dry and red skin, a rapid pulse, headache or 

dizziness. The patient can coma if not timely being rescued. 

SUMMARY 

Climate is what we expect (YEARS) 

Weather is what we get (DAYS) 

Climate variability: Short-term fluctuations around the average weather 

Climate change: Operates over decades or longer (DECADES) 

 

III. MANIFESTATIONS OF CLIMATE CHANGES 

3.1. Global climate change 

Observed changes in climate at the global level include global temperature rise 

(temperature over land and over oceans), widespread melting of sea ice, snow and 

glaciers, rising sea levels (Figure 1.1), changes in precipitation and extreme weather 

events such as long-last heat-waves and cold fronts. 

Air temperature near surface (Troposphere) 

Humidity

Temperature over oceans

Sea surface temperature

Sea level

Ocean heat content

Sea ice
Temperature over land

Snow cover

Glaciers

 

Source: NOAA, 2013 

Figure 1.1: Ten Indicators of A Warming World 

3.1.1. Increase temperature 

The global trends of averaged combined land and ocean surface temperature from 

1880 to 2012 show a linear warming trend of 0.85 [0.65 to 1.06] °C 2 over the period 

(Figure 1.2). Earth temperature increase causes the ice to melt, sea level change, as 
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rising sea levels, which can cause flooding. Rising temperatures also alter the cycle of 

disease vectors. 

3.1.2. Diminishing Ice and Snow  

Over the period 1992 to 2011, the Greenland and Antarctic ice sheets have been 

losing mass (high confidence), likely at a larger rate over 2002 to 2011. Glaciers have 

continued to shrink almost worldwide (high confidence). Northern Hemisphere spring 

snow cover has continued to decrease in extent (high confidence). There is high 

confidence that permafrost temperatures have increased in most regions since the early 

1980s in response to increased surface temperature and changing snow cover. Glacier 

melting will cause sea level rise, which can cause flooding downstream. 

3.1.3. Sea level rising 

Over the period 1901 to 2010, the global average sea level rose by 0.19 [0.17 to 

0.21] m (Figure 1.2). The rate of sea level rise since the mid-19th century has been 

larger than the mean rate during the previous two millennia (high confidence). Rising 

sea levels will cause flooding coastal areas and low lands, a saline intrusion which 

causes difficulties for agricultural production. 

(a) Globally Averaged Combined Land and Ocean Surface Temperature 

Anomaly 

 Năm 
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(b) Globally Averaged Sea Level Change 

 
Source: IPCC, AR5, 2014 

Figure 1.2: Globally Average Changes in Temperature and Sea Level 

3.1.4. Changes in precipitation 

Trends over the period 1900 to 2005, precipitation increased significantly in eastern 

parts of North and South America, northern Europe and northern and central Asia 

whereas precipitation declined in the Sahel, the Mediterranean, southern Africa and 

parts of southern Asia. Globally, the area affected by drought has likely increased since 

the 1970s (AR5, 2014). 

3.1.5. Extreme weather events 

Extreme weather and climate events have occurred on the global-scale since around 

1950. The following were commonly observed extreme weather and climate events 

(AR5, 2014). 

・ It is very likely that the number of cold days and nights has decreased and the 

number of warm days and nights has increased on the global scale 

・ It is likely that the frequency of heat waves has increased in large parts of 

Europe, Asia, and Australia.  

・ There are likely more land regions where the number of heavy precipitation 

events has increased than where it has decreased.   

・ The frequency or intensity of heavy precipitation events has likely increased in 

North America and Europe. In other continents, confidence in changes in heavy 

precipitation events is at most medium. 

3.2. Climate change manifestation in Vietnam 

According to IPCC, Vietnam is one of the most affected countries by climate 

change, with the Mekong River Delta being one of three most vulnerable deltas in the 

Năm 
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world, alongside the Nile (Egypt) and the Ganges (Bangladesh). Climate change 

manifestation in Vietnam includes: 

3.2.1. Average temperature increase 

Over the past 50 years, (1958-2007), annual average temperatures increased by 

about 0.5 to 0.7
o
C. Temperatures for winters and northern climate zones increased at 

faster rates compared to summers and southern climate zones, respectively. Rising 

temperatures will alter ecosystems, biota, changing the quantity and quality of water 

resources and cause difficulties for agriculture - forestry and fishery. 

3.2.2. Sea level rise 

Observations by tidal gauges along the coastline of Vietnam show that the mean sea 

level rose at a rate of 3 mm per year, equivalent to the level of global sea level rose.  

Rising sea levels will cause flooding coastal areas and low lands (Mekong Delta), a 

saline intrusion which causes difficulties for agricultural production. 

3.2.3. Changes in precipitation 

Northern climate zones have seen a decrease in annual rainfall, in contrast to 

southern zones. On a country-wide basis, average precipitation fell by 2% during the last 

fifty-year period (1958-2007). 

The number of heavy rain days has also increased correspondingly and volatility, 

especially in the central region, which can cause major flooding. 

3.2.4. Extreme weather events: 

According to IMHEN and UNDP (2015), the extreme weather event occurs 

frequently in Vietnam: storms, floods, flash floods, urban floods, drought, cold front, 

and hot weather. The extreme climate phenomena, unless preparedness and appropriate 

response, will cause serious damage to property and health of people in high-risk 

vulnerability areas. 

In recent years, typhoons with higher intensity tend to occur more frequently. 

Typhoon tracks show signs of moving southwards, with abnormal movements while 

storm seasons tend to end later. 

Heat-wave tends to increase both in intensity, frequency, and duration of the 

session. Droughts, floods seem more extraordinary happened. Droughts, including 

monthly and seasonal events uptrend, but varies from regions to regions and within each 

climatic region. 

The number of cold fronts affecting Vietnam has decreased significantly over the 

last two decades. However, anomalous events have occurred more frequently recently, 

with most notably the damaging cold surge which lasted for 38 days in the North of Viet 

Nam during January and February 2008.  
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IV. EXTREME WEATHERS 

Extreme weather and climate events, interacting with exposed and vulnerable 

human and natural systems, can lead to disasters. Extreme events will have greater 

impacts on sectors with closer links to climate, such as water, agriculture and food 

security, forestry, health, and tourism.  

Climate Extreme (extreme weather or climate event): The occurrence of a value of a 

weather or climate variable above (or below) a threshold value near the upper (or lower) 

ends of the range of observed values of the variable. For simplicity, both extreme 

weather events and extreme climate events are referred to collectively as ‘climate 

extremes’ (IPCC, 2018, Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation). 

Therefore, extreme weather is an increase in the intensity of weather factors such as 

changes in temperature extremes (high-temperature heat waves occur more frequently, 

more intense, strong tropical storms, more heavy rain, and the drought are more intense 

...). Extreme weather also includes the phenomenon of weather factors that are contrary 

to the normal pattern. 

4.1. Manifestations of extreme weathers 

 According to the World Meteorological Organization (WMO), extreme weather 

conditions, including record high temperatures and heat waves, droughts and storms are 

raging in the first half of the summer of 2018 in the north hemispheres, which have led 

to widespread impacts on human health and ecosystems, as well as causing heavy 

damage to the agricultural sector, damaging infrastructure, leading to many forest fires, 

causing great damage. 

On a global scale, rising temperatures over the past seven months have made 2018 

the hottest year ever. This summer, WMO has issued two recommendations on unusual 

droughts and high temperatures in Europe. The peak heat phenomenon is also happening 

in Japan with a record temperature of nearly 400 C. This East Asian country is also 

suffering from the worst floods and landslides in decades. 

 Extreme weather is one of five common manifestations of climate change 

expression, in the world and in Vietnam (Lesson 1). The following table shows the 

weather or climate extremes in the world and Vietnam including: 
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Table 1.1: Manifestation of extreme weather in the world and in Vietnam 

In the world In Vietnam 

 More heat waves, cold, heavy rain 

 The number of cold days and nights 

tends to decrease while the number of 

warm days and nights tends to increase 

worldwide 

 The frequency of heat waves increases 

in many places in Europe, Asia, and 

Australia. 

 There are more areas with more rain 

than before. 

 Frequency and intensity of heavy rain 

tend to increase in North America and 

Europe. On other continents, the change 

in heavy rains is moderate. 

 

 Storm, flood, flash flood, urban flood, 

drought, cold and extremely hot 

 Storms, tropical depressions: complex, 

difficult to predict 

 Hot sun tends to increase both in 

intensity, frequency, and length of 

waves 

 Abnormal droughts and floods are more 

frequent (month, season), uneven 

 The number of cold, damaging cold 

days decreased but harsh 

 Urban flooding 

 

Natural disasters are the result of extreme weather and climate events [21]. In 

Vietnam, in the past 45 years (1956-2000) 311 storms and tropical depressions directly 

affected Vietnam, averaging 6.9 episodes per year (0.58 per month) [21]. According to 

statistics from 1977-2000, the total number of people killed and missing due to natural 

disasters is 14,962. Since early 2018, Vietnam has suffered 14 types of dangerous 

disasters with 6 storms, 5 tropical depressions, 12 flash floods, and landslides. 

Losses are increasing, partly due to economic growth and urbanization, partly from 

climate change – but also because development is often not carried out in a risk-

informed way. Droughts, floods, storms and epidemics are natural events, but the death 

toll or the amount of damage depends on the action of individuals and governments both 

before and after those events. 

In Viet Nam, the worst drought the country has seen in 90 years has been attributed to 

the El Niño weather event, with 52 out of 63 provinces having been affected by drought. 

Coupled with the drought's impacts, saltwater intrusion has extended up to 90 km inland 

in some coastal areas, leaving river water too salty for human or animal consumption, or 

to irrigate crops and continue fish-farming production (FAO, 23 August 2016). 
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Table 1.2: Climate indicators in Vietnam are estimated 2020-2050 
In

d
ic
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o
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Climate 

region 

2020 2050 2070 2100 

L
o

w
 

M
ed

iu
m

 

H
ig

h
 

L
o

w
 

M
ed

iu
m

 

H
ig

h
 

L
o

w
 

M
ed

iu
m

 

H
ig

h
 

L
o

w
 

M
ed

iu
m

 

H
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T
em

p
 i

n
cr

ea
se

 (
0
C

) 

Northwest 0.5 0.5 0.5 1.2 1.3 1.3 1.6 1.9 2.0 1.7 2.6 3.3 

Northeast 0.5 0.5 0.5 1.2 1.2 1.3 1.5 1.8 1.9 1.7 2.5 3.2 

Delta river 0.5 0.5 0.5 1.2 1.2 1.3 1.5 1.8 1.9 1.6 2.4 3.1 

North 

Central 
0.6 0.6 0.6 1.4 1.5 1.5 1.7 2.1 2.2 1.9 2.8 3,6 

South 

Central 
0.4 0.4 0.4 0.9 0.9 1.0 1.2 1.4 1.5 1.2 1.9 2,4 

Central 

Highland 
0.3 0.3 0.3 0.8 0.8 0.8 1.0 1.2 1.3 1.1 1.6 2.1 

Southern 0.4 0.4 0.4 1.0 1.0 1.0 1.3 1.6 1.6 1.4 2.0 2.6 

R
ai

n
fa

ll
 i

n
cr

ea
se

 (
%

) 

Northwest 1.4 1.4 1.6 3.6 3.8 3.7 4.4 5.4 5.6 4.8 7.4 9.3 

Northeast 1.4 1.4 1.7 3.6 3.8 2.8 4.5 5.4 5.7 4.8 7.3 9.3 

Delta river 1.6 1.6 1.6 3.9 4.1 3.8 4.8 5.9 6.1 5.2 7.9 10.1 

North 

Central 
1.5 1.5 1.8 3.8 4.0 3.7 4.7 5.7 5.9 5.0 7.7 9.7 

South 

Central 
0.7 0.7 0.7 1.6 1.7 1.7 2.0 2.4 2.5 2.2 3.2 4.1 

Central 

Highland 
0.3 0.3 0.3 0.7 0.7 0.7 0.9 1.0 1.1 1.0 1.4 1.8 

Southern 0.3 0.3 0.3 0.7 0.8 0.7 0.9 1.1 1.2 1.0 1.5 1.9 

Sea level 

increase 

(mm) 

All a year 11 12 12 28 30 33 42 46 57 65 75 100 

4.2. Why extreme weather is paid attention? 

While countries in South East Asia experience a wide range of extreme weather 

events there is a smaller group of these events that has had and will likely continue to 

have a disproportionate health impact and be a focus of research and adaptation efforts 

focused on understanding and controlling public health risks and impacts. This group 

includes cyclones, extreme precipitation/floods, wildfires and thermal extremes. Focus 

on typhoons/cyclones, extreme precipitation/floods, and wildfires because 

– They pose a significant health risk  

– They have a long history of substantial adverse health impacts 
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– They are the focus of considerable climate change-related research  

– They are a focus of current adaptation efforts 

4.3. Some typical extreme weather 

4.3.1. Hot weather 

 The Intergovernmental Panel on Climate Change (IPCC) predicts that hot 

weather will occur more frequently with stronger intensity, as a result of global climate 

change. This trend will occur in urban areas, where human activities are concentrated, 

with high pollution due to the use of raw materials to help us have warnings of hot sun 

to mobilize funds beforehand. When hot weather occurs and early actions are taken to 

minimize the negative impacts of the hot sun. 

The threshold for determining heat exposure based on the maximum temperature 

(Tx) is: 

• Hot day: 35
0
C≤Tx <37

0
C 

• Very hot day: 37
0
C≤Tx <39

0
C 

• Extreme hot day: Tx≥39
0
C 

Recent reports in Hanoi tend to increase the number of hot days and the number of heat 

waves 

 

 
 

Figure 1.3: Percentage of extremely hot days compared by decades 



 
VINAHEMA 

 
 

18 

 

Figure 1.4: Number of heat waves in Hanoi 1975-2014 

 

Figure 1.5: Number of hot days in Hanoi 1975-2014 

4.3.2. Storm/flood events 

Floods and storms are one of the most common disasters due to the effects of 

climate change. As predicted by the Intergovernmental Panel on Climate Change 

(Intergovernmental Panel on Climate Change), climate change increases the risk of 

storms and floods in many parts of the world [2]. 

Floods and floods cause many losses in people and property. Flood and storm can 

directly or indirectly affect health. Floods increase the risk of exposure to pathogens, 

increase disease vectors, and increase the risk of infectious diseases, injuries and deaths 

[3]. 

Vietnam is one of the most frequently occurring flooding countries and has serious 

consequences. In the past 20 years, storms and floods in Vietnam have killed nearly 

4,000 people, causing material damage estimated at the US $ 3.4 billion (approximately 

1 - 1.5% of GDP / year) [4]. In recent years there have been unprecedented major storms 

in coastal provinces [5]. 
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4.4. How Extreme Weather Events Threaten Public Health 

The health impacts of an extreme event are not defined by the mere occurrence of 

an event. Instead, they are determined to a large extent by physical factors that define 

the event and how it is experienced by exposed populations. 

In addition, while there may be general differences in these factors between categories 

of extreme weather events, the differences between individual events are equally 

important in evaluating the source and nature of the associated health risks and impacts.  

In short, from a public health perspective, not all extreme weather events are equal.  

Figure 1: Illustration of the core concepts of the IPCC WGII AR5. The risk of climate-related 

impacts results from the interaction of climate-related hazards (including hazardous events and 

trends) with the vulnerability and exposure of human and natural systems 

 

(Source: IPCC 2014, p.1046) 

 

Population at Risk 
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In addition to the importance of physical characteristics, an event’s public health 

risk and impact is shaped by the characteristics of the affected population. Population 

factors affecting the risks/impacts of extreme weather events include 

 Size: how many people affected by an extreme weather event 

 Age: the young and old are less able to help themselves in an extreme weather event 

 Health status: poor health limits individuals’ response-ability  

 Wealth: poverty can limit the types of preparation actions and responses that can be 

considered, it can also affect exposure (e.g., housing stock) 

In general, any characteristic that limits the ability of individuals or communities to 

respond to or prepare for an extreme event’s conditions will increase public health risks. 

In addition, the chance for large numbers of adverse health impacts clearly will 

increase with the size of the exposed population exposed, all else equal.  

Wealth is an especially important social factor to address because it can affect 

exposure conditions and duration during and after the event (e.g., the presence of 

floodwaters with a cyclone). In addition, wealth clearly affects individuals and 

communities access/ability to redirect resources to address adverse conditions.  

Types of Public Health Impacts from Extreme Weather Events 

Direct health impacts of an extreme event are characterized by the outcomes that are 

clearly attributable to the event itself (e.g., drowning from a cyclone). These impacts 

typically provide the information that is subsequently used to describe the event (e.g., so 

many dead and so many hospitalized). 

Mental health impacts of extreme weather events are increasingly being recognized 

as a significant category of direct health impacts.  

Indirect health impacts come from the conditions left behind from the extreme 

weather event. Most importantly, these can be health impacts associated with a loss of 

shelter and loss of access to food and clean sources of water.  

One could argue about the criteria for distinguishing between direct and indirect 

effects for any category of extreme weather events or for a specific event. However, the 

more important point is that these additional types of “follow-on” impacts not be 

overlooked when considering the public health burden of an individual extreme weather 

event or category of events or in preparing for future events.  

Direct and indirect health impacts of climate change 

 Direct health impacts  

– Morbidity 

– Mortality 
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• Both are observable and clearly attributable to the physical impacts 

of the event: 

– Mental health impacts (Post Traumatic Stress Disorder-PTSD, depression) 

• Delayed onset and recognition can lead to impacts being missed in 

an event summary 

• Potential to adversely affect productivity  

• Potential for severe health and quality of life impacts 

 Indirect health impacts  

– Can be less observable  

– Can take time to develop 

– May reflect a loss of access to critical resources: clean water, shelter 

– Can result from a disruption to routines: 

• Restricted access to, or supply of, medicine, caregivers, medical 

facilities 

 

Importance of Single Events in Health Impacts of Extreme Weather Events 

 While appropriate to summarize the health impacts of extreme weather events it 

would be inappropriate to try and convey a sense of “average” impacts over time 

 These events have extremely variable health impacts 

 Totals are driven by a few events 

 The strongest events may not have the highest health impact 

The goal of this slide is to again draw attention to the fact that health impacts from 

extreme weather events are highly variable over time and may have only a weak 

correlation with the absolute intensity of an event.  

More generally this observance highlights that any estimates of future health 

impacts from extreme weather events are likely to be highly uncertain because of all the 

non-meteorological factors that affect health impact totals and the importance of single 

events in summaries of impacts over time.  

Example: 

 73% of all reported extreme weather event deaths, roughly 77,000, in countries of 

South East Asia from 1970-2008 are from three cyclones 

– November 1970 (unnamed): 300,000 killed in Bangladesh 

– April 1991 (Gorky): 139,000 killed in Bangladesh 

– May 2008 (Nargis): 137,500 killed in Myanmar 

 This information highlights the importance of single events in the mortality data 

for extreme weather events in the countries of in South East Asia.  
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 The goal of this section is to consider the factors that contributed to the high 

mortality totals from these discrete events in relation to predicted trends both for 

the underlying extreme weather events and for the vulnerable populations when 

considering the potential future impact of these events that would be attributable 

to climate change.  

Current Mortality Impacts of Flooding: Cartogram Results 

 Cartograms  

– Re-weight a country’s land area as a percentage of the variable in question 

– For health outcomes 

 Larger countries/regions account for more of the health impact in question (e.g., 

deaths from a cause or cases of illness) 

 For evidence of a relatively high or disproportionate impact compare cartograms 

for the health outcome with cartograms of population 

Cartograms provide one option for visually presenting the distribution of a variable 

of interest over multiple countries. Specifics of the methods and approaches used in the 

cartograms on the following slides are available from the World Mapper website (see 

http://www.sasi.group.shef.ac.uk/worldmapper/index.html). 

Climate Change and Future Health Impacts of Extreme Weather Events 

– Increase in risk may or may not result in increased health impacts from future 

extreme weather events 

 The sensitivity of health impact totals to single events means marginal impacts 

could have either a minimal or significant health impact 

 Socio-demographic changes in population location, size, health, wealth likely as 

significant as the impact of climate change on the event’s future health impact 

 Adaptation, in the form of hazard planning, preparation, and response, will play a 

critical role in determining the magnitude of future health impacts from extreme 

weather events 

– This again highlights that climate change-based predictions about the nature of 

future extreme events are only part of the information that is needed to accurately 

estimate the associated change in future health impacts.  

– More specifically, while some socio-demographic changes over time can be forecast 

with some precision (e.g., populations, age distribution) others are much more 

difficult to predict (e.g., health status, wealth) and these factors are critical to health 

impact estimation. In particular, because the poor most often bear a disproportionate 

share of health impacts relevant questions will include how many poor are there, 

where are they located, and what is their standard of living. The last is particularly 

important noting that poverty can be based on both relative and absolute measures 
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and that improving the quality of life of the poor over time may also provide health 

benefits.  

– The role of adaptation must also be recognized and accounted for in predicting 

future health outcomes. The difficulty with this element is in drawing conclusions 

about what the pressure for adaptation will be, how much of that demand may be 

driven by climate change, and how effective any adaptive responses will be in 

addressing future extreme weather events.  

Caveats to Climate Change and Extreme Weather Events 

– The impact of climate change on extreme weather events will best be measured in 

terms of changes in the frequency and intensity of events 

– These are likely to be marginal changes 

– It is extremely unlikely that a day will come when a single event can be attributed, 

in its entirety to climate change 

Because extreme weather events are already a part of life in countries in South East 

Asia climate change will not be introducing a new category of health risks to the 

region’s populations.  

In addition, the historical variation in the frequency and intensity of these events 

means that while it may be possible to identify marginal changes in the characteristics of 

these events that can be attributed to climate change. However, this variation makes it 

extremely unlikely that researchers will be able to review a series of events over time 

and say that anyone was solely attributable to climate change.  

The implications of this complicate identifying the marginal health impacts of 

climate change on these events based on a history of impacts where totals are skewed to 

individual events and the elements of where an event occurs and who experiences it are 

as important to determining health impacts as the actual physical characteristics of the 

event itself.  

 

4.5. Conclusion 

Extreme weather events already present a significant health risk to countries in 

South East Asia based on a history of significant impacts. Climate change may increase 

the frequency and/or severity of many of those events, Storms/cyclones, Flooding, 

thermal stress. Detecting the climate change signal or marginal impact in any given 

event may be impossible given natural variation 

This section notes that while extreme weather events are already an element of 

living in SEA region countries climate change has the potential to increase the overall 

risk of those events by increasing their frequency and/or severity. Further, this risk 
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should be recognized while understanding that natural variability is likely to limit the 

ability to specifically identify marginal changes in any one event or identification of a 

specific event as a “climate change induced” event.  
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1. Analyzing the differences between the concepts: weather, climate, climate 

fluctuations/ variability, seasonality and climate change? 

2. Presentations of the similarity and different trends in the expression of climate change 

(CC) in the world and Vietnam? Refer to your locality? 

3. What is extreme weather? What are extreme weather manifestations in the world and 

Vietnam? 

4. Why pay attention to extreme weather events and health? 

5. Is it easy to determine the impact of extreme weather events on health? Why? 

6. What are the health effects of extreme weather events? Refer to your locality? 
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SESSION 2: HEALTH IMPACTS OF CLIMATE CHANGE  

Learning objectives: 

After learning this session, the participants able to: 

1. Present the impact of climate change on water sources and water-borne diseases 

2. Present the principle of reducing water-borne diseases caused by climate change 

 

CONTENTS: 

I. IMPACTS OF CLIMATE CHANGE ON HUMAN HEALTH 

Climate change with its consequences of natural disasters and extreme weather 

events such as higher frequency and intensity of storm, global warming, sea level rise, 

etc. is one of the greatest threats to the human in the 21st century and its impacts are 

threatening every aspect of our lives. WHO estimated the following deaths with climate 

change in the world in 2030; 38,000 additional deaths
4
 due to heat exposure in elderly, 

48,114 additional deaths due to diarrhea
5
 in children aged less than 5 years, 336 million

6
 

population at risk of malaria, and 95,175
7
 additional deaths in children aged under 5 

years due to undernutrition. 

The average temperature rise may increase the incidence of thermal shock, stroke, 

and mortality. The temperature rise can increase air pollution and water source from 

which are harmful to health (cardiovascular, respiratory). An increase in extreme 

weather events such as storms, floods, high winds can impact directly on human health, 

such as injury, trauma, vector-borne diseases... Changes in temperature, precipitation, 

and extreme climatic events may enhance the spread of some diseases transmitted by 

water (digestive diseases), food-borne diseases and nutrition. 

Table 2.1: Summary of climate change manifestation, health problems, and the most 

affected population  

Climate 

change 

manifestation 

1. Increase the average temperature  

2. Diminishing Ice and Snow 

3. Sea level rising 

4. Changes in precipitation  

5. Extreme weather events 

                                                           
4
 Climate change-attributable heat- related excess number of deaths  without adaptation. 

5
 Base case scenario; estimated number of deaths due to diarrhoeal disease in children aged under 5 years. 

6
 Climate change effects only, without other changes..  

7
 With climate change for base growth scenarios. 
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Climate 

change-related 

health problem 

1. Increased total mortality and cause-specific mortality: 

cardiovascular disease, drowning … 

2. Increased morbidity: respiratory, cardiovascular, water-borne 

disease (diarrhea, cholera), food-borne disease (Salmonella 

poisoning), vector-borne disease (Dengue hemorrhage fever, 

malaria …), intoxication, mental health. 

3. Increased hospital admissions for all causes, in particular, non-

communicable diseases: cardiovascular and renal diseases, 

diabetes, mental health 

4. Increased number of injuries: burns, drowning …. 

5. Increased number of Protein-energy malnutrition and micronutrient 

deficiency 

Population 

most affected 

1. Children 

2. Elderly 

3. Pregnant women 

4. Those active outdoors 

5. People with chronic diseases 

6. Poor 

The following diagram explains how climate changes affect human health by three 

exposure pathways as an environmental condition; social infrastructure and public 

health capability and adaptation:  

Social infrastructure

Direct exposures
■ Flood damage

■ Storm vulnerability

■ Heat stress

Indirect exposures
Mediated through natural 
systems:

■ Allergens

■ Disease vectors

■ Increased water/air 

pollution

Via economic and 
social disruption
■ Food 

production/distribution

■ Mental stress

Public health 
capability

and adaptation

■Warning systems

■ Socioeconomic 

status

■ Health and nutrition 

Environmental
conditions

■ Geography

■ Baseline weather

■ Soil/dust

■ Vegetation

■ Baseline air/water HEALTH IMPACTS

■ Hyperthemia

■ Drowning

■ Heart disease

■ Malaria

■ Diarrhea

■ Undernutrition

CLIMATE CHANGE

■ Heat

■ Precipitation

■ Floods

■ Storms

Mediating factors

 

Figure 2.1: Conceptual Diagram Showing Three Primary Pathways 

Source: Modified from IPCC, AR5, 2014 [14]. 
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The following table presents the details of climate change impacts on human health: 

Table 2.1: Climate change impacts on human health 

CC 

exposure/impacts 

Health impacts Population most 

affected 

Extreme heat or 

heat-wave: reduced 

crop productivity, 

animal deaths, 

increased food 

prices, fires 

• Increased total mortality and 

cause-specific mortality 

• Increased hospital admission for 

all causes, in particular respiratory, 

cardiovascular, renal diseases, 

diabetes and mental health 

• Heat-related illnesses such as 

heat stroke, heat exhaustion 

•Elderly 

•Children 

•People with chronic 

disease 

•Poor 

•Farmer 

•Those active outdoors 

Increase in average 

temperature: glacier 

melting, sea level 

rising, ecosystem 

changes and 

changes in 

microbial ecology, 

changes in air 

pollutant 

concentrations 

• Cardiovascular disease 

• Vector-borne diseases: West Nile 

virus, malaria, plague 

• Water-borne disease: cholera 

• Food-borne disease: salmonella 

poisoning 

•Allergies to pollens 

 

•Children 

•Elderly 

•Farmer 

•Those active outdoors 

•Those with respiratory 

disease 

•Those with acute 

allergic disease 

 

Wildfire • Injuries and death from burns and 

smoke inhalation 

•Exacerbation of asthma, allergies, 

acute respiratory infection (ARI), 

chronic obstructive pulmonary 

disease (COPD), and 

cardiovascular diseases 

• Injuries and death from the high 

risk of erosion and land slippage 

after wildfires 

• Mental Health 

•Children 

•Pregnant women 

•Elderly 

•Those with pre-existing 

cardiovascular, 

respiratory diseases 

•Fire-fighter 

 

Floods: 

Infrastructure 

damage, 

interruption of 

mobility, 

interruption of 

• Increased cause-specific 

mortality (e.g. drowning, 

cardiovascular, trauma, others..) 

• Increased morbidity (respiratory, 

infection, trauma, poisoning, 

mental health, others) 

•Those living in coastal 

and floodplains 

•Elderly 

•Children 

•Poor 

•Repair workers 
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CC 

exposure/impacts 

Health impacts Population most 

affected 

health care 

provision, 

relocation 

• Shortage of drinking water and 

toilet flash and overflowing 

wastewater -> increased food- and 

water-borne diseases  

Drought: reduced 

crop productivity, 

more animal deaths, 

pests, relocation, 

fires 

• Malnutrition 

• Risk for infectious diseases, due 

to inadequate water supply and 

sanitation 

• Acute respiratory infection and 

measles 

 

•Poor 

•Elderly 

•Children 

• Women 

Glacier melting, sea 

level rise 

•Increased risk for floods and 

breaking down of coastal 

settlements, risks for injuries, 

morbidity and deaths (see floods) 

• Those living in coastal 

and floodplains 

•Elderly 

•Children 

•Low-income 

•Repair workers 

Source: DOH, California 2012 and WHO, 2013. 

 

SUMMARY 

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, worldwide 

Most vulnerable are those whose health is most affected by the present-day climate 

Largest risks: undernutrition, extreme weather events, and infectious disease 

II. CLIMATE CHANGE AND WATER-BORNE DISEASES 

2.1. The impact of climate change on water sources: 

Both water quality and water quantity are significant issues.  

While many areas of the globe will experience increasing periods of drought under a 

changing climate, other areas may be more susceptible to increased precipitation. In 

particular, the number of intense storms is expected to increase and lead to an increase 

in the chance for floods. Floods increase the chance for contamination from runoff or 

sewage overflows. Additionally, flash floods are associated with drowning, which 
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continues to be a significant cause of mortality worldwide, especially among children 

(World Health Organization, 2008c). 

2.2. The impact of climate change on water-borne diseases: 

2.2.1. Burden of water-borne diseases 

 

Figure 2.2 Burden of water-borne diseases 

Source: Prüss-Üstün et al., 2008 

According to WHO, there were annually 2.0 million deaths (4 million cases) in 

2018 due to waterborne diarrheal diseases. Climate change-induced flooding and 

droughts can impact household water and sanitation infrastructure and related health 

risks. For instance, flooding can disperse fecal contaminants, increasing risks of 

outbreaks of waterborne diseases such as cholera. In addition, water shortages due to 

drought can increase risks of diarrheal disease. 

Proper household water and sanitation practices can increase resilience to 

waterborne disease risks. These measures include sanitary sewage disposal, safe water 

piping materials and storage, and education on hygienic behaviors. Energy-efficient 

water infrastructure and water conservation measures can also decrease the burden of 

waterborne diseases. 

Among the wide spectrum of diseases that are associated with food and especially 

water, gastroenteritis is the most commonly identified illness. These diarrheal diseases 

contribute to as many as 4 million cases annually and 1.8 million deaths. Of these cases, 

88% can be linked to poor water quality (World Health Organization, 2009).  
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Figure 2.3: Water, sanitation and hygiene-related diseases 

DALYs = Disability Adjusted Life Years. 

(Source: Prüss-Üstün et al., 2008) 

Diarrheal diseases are a significant global health problem and, as this chart shows, 

they are the largest contributor to WBD burden worldwide.  

Given the global problem associated with diarrheal diseases and its common 

association with water, our discussion of climate and WBD will focus primarily on 

enteric pathogens and gastroenteritis. 

In the figure also note the relative significance of Drownings as a source of DALYs. 
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2.2.2. Burden of diarrhoeal diseases 

 

Figure 2.4: Diarrheal diseases are vastly underestimated 

Despite the global burden of diarrheal diseases, they remain vastly under-reported 

even in nations with highly developed surveillance systems. This is related to multiple 

factors including lack of diagnosis, lack of specimen collection, lack of reporting, and 

lack of treatment sought. This translates into what is known as the “tip of the iceberg” 

scenario where very few of the actual number of cases of gastroenteritis are ever 

reported and etiology determined. For something like salmonellosis, among the most 

common bacterial sources of gastroenteritis worldwide, the actual number of cases is 

estimated to be 38-fold greater than the numbers that are reported. 

 

Figure 2.5: Cholera cases reported by WHO by year and by continent 1989-2012 
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Figure 2.6: Cholera and climate extreme in Vietnam 

Source: National Institute for Hygiene and Epidemiology 

In Vietnam, in the past few years, many diseases and epidemics have erupted after 

floods like after the June 2007 flood in Huong Khe district (Ha Tinh), up to 3,000 

people have foot-eating diseases caused by fungi 600 cases of diarrhea and over 2,000 

people with trachoma. Currently, Vietnam accounts for 2.4% of world-class diarrhea 

cases. 

According to the World Health Organization's report, there are about 2.4% of 

world-class diarrhea cases in low and middle-income countries related to climate 

change. However, in Vietnam and other countries, the lack of good health data for 

diarrheal diseases is a common problem for investigating WBD, especially when 

attempting to find associations the disease with environmental and climate drivers.  

2.2.3. Climate changes and water-borne diseases 

As we begin to shift to a discussion of how WBDs (WBD) may be impacted by 

climate variability and change, we need to focus a bit on climate change scenarios and 

which climate parameters are expected to have the greatest impact on waterborne 

pathogens and diseases. 

Climate change scenarios predict: 

 Rising temperatures,  

 Changes in the hydrological cycles (especially frequency of high-intensity storms 

and drought),  

 Other extreme events, including tropical cyclones and interannual variability 

associated with pressure shifts over large areas of oceans, which result in far-

reaching changes in precipitation and temperature patterns (e.g., El Niño Southern 

Oscillation, Pacific Decadal Oscillation, North Atlantic Oscillation, among others) 

 Sea level rise. 
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These expected changes will certainly impact many sectors, but these parameters are 

expected to impact waterborne pathogens both directly (i.e., temperature) and indirectly 

(i.e., rainfall and flooding). 

Direction and Magnitude of Climate Change Health Impacts 

Negative Impact Positive Impact 

Very High Confidence  

Malaria: Contraction and expansion,  

changes in the transmission season 

High Confidence 

Increase in malnutrition 

Increase in the number of people suffering  

from deaths, disease and injuries  

from extreme weather events 

Increase in the frequency of cardio-respiratory  

diseases from changes in air quality 

Change in the range of infectious disease vectors  

Reduction of cold-related deaths 

Medium Confidence 

Increase in the burden of diarrheal diseases 

 

Figure 2.7: Direction and Magnitude of Change of Selected Health Impacts of Climate 

Change (IPCC, 2007a) 

The figure summarizes the conclusions of the IPCC Human Health chapter (IPCC, 

2007a). The arrows are qualitative, not quantitative, and are relative to each other. Note 

that the confidence bands have to do with the quality and quantity of the literature. 

There was medium confidence that diarrheal diseases would increase because there are 

few studies. However, experience on the ground suggests higher confidence that 

diarrheal diseases could increase with increased water stress and increased number of 

flooding events in some areas. 
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2.2.4. Climate Already Affects WBD 

 

Figure 2.8: Some episodes of waterborne infection related to climate and weather 

Source: Hall et al., 2002 

While projections include increasing diarrheal disease as the global climate changes, 

at local levels we are already witnessing disease events that can be linked to climate. 

This map and descriptions (figure from Hall et al., 2002) indicate some of these weather 

or climate-linked WBD events from around the world. We will touch upon some of 

these in more detail. 

Recent state-level research projects of Hanoi Medical University have shown that 

the temperature is related to the number of cases of diarrhea. The results show that for 

every one temperature increase, the number of diarrhea cases increases from 111-463 

cases of diarrhea, depending on the climate in which is highest in the South-Central 

Coast (Table 4.1-4.8). 
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Table 2.3: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in western North region period 2002-2011 

Climate factor Coefficient Standard error 95% CI 

The average rainfall (mm) 0,098 1,372 -2,619 2,815 

The average temp (
o
C) 184,967* 47,812 90,251 279,683 

The average humidity (%) 5,099 71,204 -135,955 146,153 

Average sunshine hours(hours/day) -107,488 134,214 -373,365 158,388 

Time (month) -28,610 3,504 -35,552 -21,669 

Constant 18474,480* 6683,236 5235,042 31713,920 

R
2
=0,4823; p=0,0000 

*p<0,05 

Table 2.4: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in East North region period 2002-2011 

Climate factor Coefficient Standard error 95% CI 

The average rainfall (mm) 0,392 1,202 -1,989 2,774 

The average temp (
o
C) 110,638* 53,799 4,063 217,213 

The average humidity (%) -14,645 29,873 -73,822 44,533 

Average sunshine hours (hours/day) 39,261 114,767 -188,091 266,614 

Time (month) -2,291 3,429 -9,084 4,503 

Constant 7312,398* 3509,059 360,979 14263,820 

R
2
= 0,1834; p=0,0003 

*p<0,05 

Table 2.5: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in the Delta river region period 2002-2011 

Climate factor Coefficient 
Standard 

error 
95% CI 

The average rainfall (mm) 3,729 2,303 -0,833 8,290 

The average temp (
o
C) 287,520* 97,464 94,444 480,595 

The average humidity (%) -77,619 70,659 -217,595 62,357 

Average sunshine hours 

(hours/day) 
-187,952 254,625 -692,362 316,459 

Time (month) 13,600 7,800 -1,851 29,052 

Constant 

15062,22

0 
8768,036 

-

2307,196 

32431,63

0 

R
2
= 0,5512; p=0,0000 

*p<0,05 
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Table 2.6: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in the Central North region period 2002-2011 

Climate factor Coefficient Standard error 95% CI 

The average rainfall (mm) -1,262* 0,396 -2,048 -0,477 

The average temp (
o
C) 227,967* 46,605 135,643 320,292 

The average humidity (%) 3,902 17,984 -31,724 39,528 

Average sunshine hours (hours/day) -157,927* 70,620 -297,825 -18,028 

Time (month) -13,765* 2,005 -17,737 -9,794 

Constant 9683,813* 2578,509 4575,806 14791,820 

R
2
= 0,5512; p=0,0000 

*p<0,05 

Table 2.7: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in Central South Coastal region period 2002-2011 

Climate factor Coefficient Standard error 95% CI 

The average rainfall (mm) 0,032 1,746 -3,428 3,491 

The average temp (
o
C) 463,287* 120,953 223,680 702,895 

The average humidity (%) 39,739 43,240 -45,919 125,398 

Average sunshine hours (hours/day) 52,058 98,846 -143,755 247,872 

Time (month) -32,810 3,463 -39,669 -25,950 

Constant 9775,322* 4382,970 1092,692 18457,950 

R
2
= 0,5034; p=0,0000 

*p<0,05 

Table 2.8: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in the Central Highland region period 2002-2011 

Climate factor Coefficient 
Standard 

error 
95% CI 

The average rainfall (mm) 3,008* 1,090 0,849 5,168 

The average temp (
o
C) 102,540 53,923 -4,281 209,360 

The average humidity (%) -5,916 38,786 -82,752 70,919 

Average sunshine hours 

(hours/day) 
197,517 128,007 -56,064 451,099 

Time (month) -17,932* 3,468 -24,801 -11,063 

Constant 
12000,420* 4722,069 

2646,03

6 

21354,80

0 

R
2
= 0,2873; p=0,0000 

*p<0,05 
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Table 2.9: Multivariate linear regression model between the number of cases of diarrhea 

and climatic factors region in Southeast region period 2002-2011 

Climate factor Coefficient 
Standard 

error 
95% CI 

The average rainfall (mm) 0,336 0,612 -0,876 1,547 

The average temp (
o
C) 206,955* 77,797 52,839 361,071 

The average humidity (%) -2,467 9,449 -21,186 16,252 

Average sunshine hours 

(hours/day) 
-16,128 81,833 -178,239 145,982 

Time (month) 1,995 2,120 -2,205 6,194 

Constant 
-1417,161 2430,416 

-

6231,796 

3397,47

4 

R
2
= 0,0742; p= 0,1132 

The linear regression model shows that, in the Southeast, the average monthly 

temperature factor is closely correlated and proportional to the number of infected cases 

(p <0.05). On average, every 10C increases, there will be 206 more cases of diarrhea. 

Meanwhile, other climate factors were not significantly correlated with the number of 

cases. 

Table 2.10: Multivariate linear regression model between the number of cases of 

diarrhea and climatic factors region in Southwest region period 2002-2011 

Climate factor Coefficient Standard error 95% CI 

The average rainfall (mm) -4,809 2,706 -10,169 0,551 

The average temp (
o
C) 464,294* 211,460 45,394 883,194 

The average humidity (%) 261,168* 98,148 66,737 455,599 

Average sunshine hours 

(hours/day) 
436,508* 212,917 14,721 858,294 

Time (month) -83,954 5,469 -94,788 -73,120 

Constant 
27265,710* 11211,870 

5055,09

2 

49476,33

0 

R
2
= 0,6983; p=0,0000; *p<0,05 

Data source: Hanoi Medical University, national research on climate change and 

diseases in Vietnam 2002-2011  

2.2.5. How Do Climate and Weather Affect Enteric Pathogens? 

Of the critical issues in studying the specific impacts of climate on health, and 

specifically, the impacts on WBD, are the need to (1) identify broad trends in disease 

outcome, and (2) identify mechanisms that lead to these trends, especially in terms of 

the biology and physiology of specific pathogens. 
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Figure 2.9: Diarrheal Disease Pathways 

While the first goal, of determining human health endpoints (morbidity) in relation to 

climate change parameters, can be measured in the absence of information about 

specific factors in transmission, an understanding of the specific mechanisms that link 

the climate parameter to the pathogen and transmission route, require an understanding 

of how a climate parameter acts on specific pathways. 

2.2.6. How Climate Can Influence Water Disease Trends 

 Local Temperature 

– Replication in the environment or associated with food products 

– Persistence 

 Local rainfall 

– Loading into the environment (contamination) 

– Increased concentration of contaminants (drought) 

 Sea level rise 

– The influx of marine pathogens 

– Flooding (storm surge), contamination, loss of infrastructure 

 Range expansion among zoonotic agents and their hosts 

 

Factors that likely influence the indirect pathways described above (i.e., 

transmission by food or water) include climate or weather phenomena as experienced at 

the local or regional level. 

Specific parameters within climate change scenarios that are likely to affect WBD 

were mentioned earlier. Now we will take those parameters and narrow them down to 

specific impacts, which include: 
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Local temperature – this can directly affect pathogens by increasing replication in 

the environment or in non-human hosts (especially bacteria); conversely, warmer 

temperatures may decrease the persistence of some microbes (many enteric viruses). 

Local rainfall – During flooding events, pathogens can be washed into both surface 

and groundwater, increasing the risk of exposure by recreational contact, ingestion, and 

incidental exposure to contaminated flood waters. During drought conditions, 

contaminants may become concentrated in increasingly limited water supplies. 

Sea level rise – in areas prone to inundation (low lying coastal areas and deltas), the 

influx of seawater can reduce supplies of freshwater (due to saltwater intrusion) and 

may carry marine pathogens (such as Vibrio spp.) inland. 

Another issue that is more difficult to measure or predict is range expansion, either 

for a specific pathogen or for hosts in zoonotic pathogens. 

As we investigate specific disease patterns, it is important to keep in mind that many 

of these waterborne/diarrheal diseases often display marked seasonal patterns. In some 

cases, the evidence of seasonality and information related to the drivers of seasonality 

can be used as a starting point to inform further investigations into the longer-term 

trends associated with climate change. 

2.2.7. The principle of reducing water-borne diseases causes by climate change: 

 Public Measures to Address water-borne diseases associated with Climate Change 

 The effects of climate change on water and foodborne diseases can be mitigated 

– Focus on public health response 

– Focus on basic infrastructure 

– Increased attention to treatment options 

 We have tools to address problems and prevent disease, understanding how 

climate may increase risk can be used to prioritize adaptation or rapid response 

measures. 

Our ability to adapt to and implement basic public health practices to protect water 

quality may mitigate the projected disease trends. 

These measures include following the same sound practices that the public health 

community always uses to prevent disease including awareness of vulnerabilities, 

investments in the upkeep and development of infrastructure to ensure clean water, and 

focused attention on best management practices for treatment of water. 

While trends suggest that the risk to human health due to water stress and water and 

foodborne disease, adequate attention and investment in sound sanitation practices and 

education of the public will go a long way in mitigating these risks. 

 Recommended reading: 2007 IPCC reports: The Physical Science Basis, page 53, 

Box TS5   
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2.2.8. Conclusion 

In summary, evidence, although limited, suggests that WBD will increase under 

projected climate change scenarios due to effects from increased temperatures, heavy 

storm events, drought, and sea level rise. 

As we move forward, it is important that we continue to collect basic surveillance 

data on these climate-sensitive diseases as well as improve our understanding of the 

mechanisms by which climate influences these pathogens. 

Climate projections for increased warming and increased extreme events suggest 

WBD may increase. Mitigation and adaptation will be enhanced by understanding the 

ecology of pathogens. 

III. CLIMATE CHANGE AND VECTOR-BORNE DISEASE 

3.1. Definition 

VBDs are diseases that are spread by an arthropod or small animal vectors. 

Vectors act as the main mode of transmission of infection from one host to another and 

as such form an essential stage in the transmission cycle. 

3.2. Type of VBD transmission 

- Two main types of VBD transmission exist: Anthroponotic infections – or human-

vector-human transmissions, where humans are the only reservoir of the disease 

Zoonotic infections – or animal-vector-human transmission, where animals are the 

main reservoir of the disease and humans are considered secondary or spillover hosts 

and do not generally contribute to the disease transmission cycle as their levels of 

circulating pathogen are often too low to help maintain transmission. The type of 

transmission of a VBD has implications for control strategies. Anthroponotic infections 

can theoretically be eradicated if all human cases of the disease can be treated, whereas 

zoonotic diseases are much more difficult to control since all animal reservoirs of the 

disease would need to be treated. 
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Figure 2.10: Types of VBD transmission 

3.3. VBD dynamics 

There are 3 crucial elements which must co-exist for the occurrence of VBD: 

1. The susceptible population 

2. The vector (most often arthropods), and 

3. The disease pathogen (e.g., bacteria, virus, parasite). 

 In areas where VBD most frequently occurs, conditions must be suitable for vectors 

and pathogens, which implies physiologically suitable conditions for vector, host, and 

pathogen survival and reproduction/replication. There are a number of areas in the world 

where conditions may be suitable for all three components; however, other factors have 

acted to prevent or eradicate disease transmission in these areas, perhaps as a result of 

improved health care services or vector control measures. Global climate change is 

likely to affect all 3 of these components both directly and indirectly. As an example of 

direct effects: Arthropods are highly sensitive to changes in temperature and 

precipitation as they cannot regulate their own internal temperatures and are therefore 

critically dependent on climate for survival and development (Githeko et al., 2000). 

Changes in climate may accelerate the development time of some arthropod species, for 

example. Similarly, many pathogens are climate sensitive as well, and changes in 

climate could result in increased reproduction rates of some pathogens. Some example 

of indirect effects might include: Changes in livelihood conditions due to climate 
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change which could affect the nutritional status of individuals, thereby potentially 

increasing susceptibility to disease. 

3.4. Mode of transmission 

An arthropod can transmit pathogens from humans or animals to humans and other 

animals in one of two basic ways, as outlined below.  

3.4.1. Mechanical propagation 

This propagation mechanism is the carrying of pathogens contained in the mouth or 

other parts. Non-multiplying or non-proliferating pathogens on the inside or outside of 

the body of an arthropod throughout this spread.  

3.4.2.  Biology propagation 

The most important spread of medical arthropods is biology propagation.  

Pathogens must undergo some biological development stages in the body of the artery to 

complete its life cycle. There are four bio transfer patterns.  

Propagative 

Spontaneous propagation occurs when pathogens are digested with blood digestion 

when arthropods suck blood, then the pathogen is multiplied inside the arthropod's body.  

Cyclopropanation 

In this type of transmission, pathogens undergo a cycle of development (varying 

from one form to another) and multiply in the body of an arthropod. The best example 

of this propagation mechanism is malaria  

Cyclodevelopmental 

 In cycle development, the pathogen only changes from one stage to another without 

increasing proliferation. 

Direct transmission and vertical propagation  

Some viruses and Rickettsia are transmitted from female arthropods to the next 

generation through eggs. If the pathogen actually infects a developing egg, this is called 

“transovarial spread”. However, with some arboviruses, only the fallopian tubes and 

ovaries of infected arthropods are needed, and the egg is also infected when it passes 

through the ovary and is fertilized, which is different from the trans-ovarian 

transmission and is called “longitudinal transmission”. In both cases, new stages of an 
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arthropod are infected with pathogens, which are then spread to the next stages of 

arthropod development (this stage is called trans-stadial propagation) 

Spreading through mating (Veneral) for viruses has also been recognized. In this 

way, male mosquitoes infected from the transovarial transmission and vertical 

transmission can transmit the virus to uninfected females through semen when mating. 

Finally, chemo-tactic spread, this type of transmission is often seen on ticks and 

mosquitoes. They are infected with arboviruses through the salivary glands from the bite 

of previously infected animals 

These types of transmission have an important epidemiological role because it is the 

basic spread for humans and other animals and maintains pathogens in nature 

 

Figure 2.11: Figure A Transovarial propagation pattern; figure B Trans-stadial 

propagation pattern 

Factors affecting transmission 

Many complex factors:  

- The level of insect contact with vertebrates and feeding methods. 

- Diseased animals (vector type) 

- Sensibility 

- Biological characteristics and other behavioral characteristics of arthropods 

- Other external factors can affect individual arthropod infected with pathogens 

3.5. VBDs of concern 

- Dengue 

- Malaria 

- Lymphatic filariasis 

- Leishmaniosis 

- Trypanosomiasis 
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- Chagas disease 

- Yellow fever 

- Encephalitis 

Dengue:  

Dengue is the most rapidly spreading mosquito-borne viral disease, showing a 30-

fold increase in global incidence over the past 50 years (WHO, 2013). Each year there 

occur about 390 million dengue infections worldwide, of which roughly 96 million 

manifests with symptoms (Bhatt et al., 2013). Three-quarters of the people exposed to 

dengue are in the Asia-Pacific region. 

Dengue is an important mosquito-borne disease, with about 2.5 billion people at risk 

worldwide.  

The Aedes spp. mosquito vectors are well adapted to the urban environment and 

thrive well in a warm, humid environment. Viral replication in the vector increases with 

temperature, with expected temperature-related effects on transmission. Minimal 

transmission temperature for the dengue virus is 12°C.  

Dengue hemorrhagic fever (DHF) outbreak in southern Sumatra was accompanied 

by more extreme weather due to El Niño effects (Corwin et al., 2001). 

Linked to future climate change projections, a small rise in temperature in temperate 

regions will increase the potential for future epidemics, given a susceptible population 

and introduction of the virus. 

In Vietnam, since the National Target Program for Dengue Fever ran, the incidence 

and mortality of dengue fever have decreased markedly. In the 2007-2010 period, there 

was a high incidence, of which in 2010 alone, the total number of dengue cases was 

128,710 cases and 109 deaths. The incidence and mortality started to decline gradually 

from 2011 until now. Accumulation from 2001 to the end of 2013 nationwide has 

985,137 cases and 977 deaths due to dengue fever. However, in 2017, dengue epidemics 

have another unusual manifestation of outbreaks in the Northern provinces, especially in 

Hanoi in August to November. 

Malaria: 

In 2014, 97 countries and territories had ongoing malaria transmission. An 

estimated 3.3 billion people are at risk of malaria, of whom 1.2 billion are at high risk. 

In high-risk areas, more than one malaria case occurs per 1000 population.  

There were an estimated 198 million cases of malaria worldwide (range 124–283 

million) in 2013, and an estimated 584 000 deaths (range 367 000–755 000). 90% of all 

malaria deaths occur in Africa. Between 2000 and 2013, an expansion of malaria 

interventions helped to reduce malaria incidence by 30% globally, and by 34% in 

Africa.  
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During the same period, malaria mortality rates decreased by an estimated 47% 

worldwide and by 54% in Africa. In the under-five age group, mortality rates have 

declined by 53% globally, and by 58% in Africa. 

Transmission zones are highly dependent on climate. Localized transmission is 

affected by regional factors (such as type of vegetation, health services, vector control), 

but the global ranges are predominantly affected by climate. The key areas of 

importance for climate change will be changes (loss or appearance) of incidence at the 

margins of these ranges, where climate suitability for the vector and/or pathogen are 

currently marginal, and where small shifts in climate may push the transmission 

potential of the disease above or below the required threshold.  

• There will likely be areas of decline and areas of emergence  

• Impacts are likely to depend on localized factors and a combination of climate and 

socioeconomic conditions 

 • Risk will increase the most on the fringes of malaria transmission, but control is 

generally good in these areas  

• Impacts will likely remain highest in currently endemic areas, where control is poor 

and vulnerability is high. Source: WHO, 2014. World Malaria Report 2014 

− Malaria in Kenya: A study by Pascual et al. (2006) reviewed temperature data for 

the past 50 years in East Africa to examine the role of climate in exacerbating the 

incidence of endemic malaria in the Eastern Highlands of Kenya where increases in 

malaria have been observed since the 1970s. Their analysis found evidence for 

significant warming at all sites and an applied dynamic model suggested that biological 

responses, such as those by the vector and pathogen, would also be magnified by at least 

1 order of magnitude under climate warming. 

In Vietnam, the situation of malaria decreased significantly in the period 2003 to 2013. 

In 2003, the number of malaria cases was 163,465 cases, of which 52 deaths. The rate of 

disease decreases gradually over the years and by 2013 the number of cases is 35,380, 

the number of deaths is 6 cases. The number of cases decreased due to the malaria 

control program has been strengthened, the propaganda of people, especially the people 

in the malaria endemic area has been strengthened. However, drug-resistant malaria 

parasites have now appeared in some localities. 

3.6. Direct effects of climate change on VBDs 

In terms of direct effects, the climate has the potential effects to:  

1. Increase the range or abundance of both animal reservoirs and arthropod vectors. 

There is some emerging evidence of this occurring with Schistosomiasis in China and 

malaria in the Kenyan Highlands.  

2. Climate change may also prolong the length of the transmission cycles of disease or 

the transmission season of diseases. West Nile virus (WNV), which has recently 
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appeared in North America, has an amplification cycle involving mosquitoes and avian 

reservoir hosts. Human risk of infection is highest late in the summer when mosquito 

population densities are highest. Warmer spring and fall temperatures could increase the 

transmission season of the disease, thereby shifting the risk of human infection of the 

disease earlier in the summer 

3. Climate could also increase the likelihood of successful importation of disease 

vectors and animal host reservoirs. For example, the global spread of the Asian tiger 

mosquito, Aedes albopictus, which has been linked to the sale of used tires around the 

world, was linked to an outbreak of chikungunya virus, a dengue-like virus in Italy in 

2007. Importation of a suitable animal reservoir is believed to be one of the possible 

methods of introduction of WNV to North America in the late 1990s.  

4. As mentioned previously, climate change effects resulting in an increased animal 

incidence of disease are likely to increase the risk of human disease as well 

3.6.1. Temperature effects on vectors and pathogens 

Vector 

Temperature can affect both the distribution of the vector and the effectiveness of 

pathogen transmission through the vector. Gubler et al. (2001) list a range of possible 

mechanisms whereby changes in temperature impact on the risk of transmission of 

VBD: Temperature may act to: 

 • Increase or decrease vector survival 

• Change the rate of vector population growth 

• Change the feeding behavior of vectors 

• Change the susceptibility of vector to pathogens 

• Change the incubation period of pathogens in vectors 

• Change the seasonality of vector activity 

• Change the seasonality of pathogen transmission 

 

The relationship between temperature and vector mortality is quadratic: mortality rates 

increase at high and low temperatures.  

Temperature effects on development may affect mortality rates: particularly high 

rates of development of mosquitoes can result in small adults with poorer survival. This 

is one example where the terms in epidemiological models of VBDs interact with one 

another. Another important interaction is the dependence of transmission coefficients for 

tick-borne pathogens on the numbers of vectors feeding on the host.  

The understanding of such interactions is, however, largely rudimentary. When 

relative humidity is low, ticks have to make more frequent, energy-expensive trips to the 

litter layer to rehydrate. High “monsoon” rainfall knocks ticks off the herbage and 

prevents them from finding a host. 
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3.6.2. Precipitation effects on vectors and pathogens 

Vector 

Precipitation can also have a number of effects on vectors. Gubler et al. 2001 highlight 

that the precipitation effects could include: 

- Increased surface water thereby providing increased breeding sites for vectors 

- Decreased rainfall could also increase breeding  

- Increased rain could increase vegetation and allow expansion in populations of 

sites by slowing river flow vertebrate host 

- Flooding could eliminate habitat for both vectors and vertebrate hosts 

- Flooding could also force vertebrate hosts into closer contact with humans 

besides, humidity and precipitation can also have a significant role in vector 

activity. Greater relative humidity can increase vector activity, but heavy 

rainfall can actually decrease activity. Increased activity increases transmission 

rates 

Pathogen 

Precipitation – and particularly humidity with precipitation - can also affect the 

development of malarial parasites.  

Vector and host seasonality 

• Vector-borne zoonosis mostly maintained by wildlife 

• In these diseases, seasons often play a very important role in the relationships between 

vectors and hosts. Vectors & their hosts are subject to seasonal variations that are 

climate related (e.g. temperature) & climate independent (e.g. day-length)  

• Seasonal variations affect abundance & demographic processes of both vectors & 

hosts Both vectors and hosts have seasonal variations in their life cycles driven by 

seasonal changes in climate and climate independent effects such as day length 

• Vectors can be affected by the way in which temperature can change from season to 

season, with resultant impacts on their development, activity, and disease transmission 

role.  

• The lifecycle and activity level of the host can be affected as well, affecting how fast 

infected or immune animals die and how fast uninfected animals are borne with 

resultant impacts on the epidemiology of vector-borne zoonosis. 

3.7. Response measures of the health sector 

 Strengthen supervision and public health  

 Applying preventive measures in health planning and disease surveillance 

 Improve adaptability to disease threats 

 Improve the capacity of the health system to  handle current and anticipated risks of 

future disease 
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 Potential predictions of new VBD pathogens can emerge and the ability to change the 

impact of VBD at present. 
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Evaluation 

1. Why does climate change lead to the current scarcity of clean water? 

2. What diseases are water-borne diseases and VBDs caused by climate change? 

Analyzing the mechanism of why climate change affects these diseases? 

3. Would you list at least 03 actions that can be applied locally to minimize the impact 

of climate change on WBD? On VBDs? 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Levy%20K%5BAuthor%5D&cauthor=true&cauthor_uid=27058059
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SESSION 3.  CLIMATE CHANGE ADAPTATION AND 

MITIGATION IN PUBLIC HEALTH 

Learning objectives 

After this presentation the participants could: 

 Present and interpret the Climate Change adaptation concept, adaptation capacity, 

and vulnerability 

 Explain the need for CC Adaptation 

 Present and interpret the accessing principles in CC Adaptation 

 Present and interpret the global CC adaptation measures  

 Present and interpret the general direction of CC adaptation in Vietnam 

 

CONTENT 

I. CLIMATE CHANGE ADAPTATION  

1.1. Some concepts of CC adaptation 

Adaptation: The action implemented by individuals, organization, businesses, and 

governments to respond to risks of CC directly or indirectly by resolving factors 

increasing vulnerability.  

Goals of adaptation: Main Goal of building adaptation capacity is avoiding, 

preparation and responding effectively to the health risk of CC. Adaptation action shall 

be done in all levels, including our individual actions and also by programs and 

activities in business, institutions and government organizations. These actions may be 

self-motivated, prediction of negative health impacts or to respond to observed CC.   

Adaptation process may: 

− Increasingly – the action that the main goal is to sustain nature and integrity of a 

system or a process in definite scale.  

− To shift – change the basic nature of a system to respond to climate change and its 

implications. 

In short: 

Adaptation: 

Actions are taken by individuals, institutions, corporate sector & governments to 

address the risks of climate change directly or indirectly through addressing factors that 

increase vulnerability 
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Goal of adaptation: to prepare for, & effectively respond to, the health risk of 

climate change 

Adaptation can be: 

− Anticipatory 

− Responsive  

1.2. Vulnerability  

Table 3.1: Classification of vulnerable by CC communities (WHO, 2013) 

Group of 

vulnerability 

Vulnerable subjects 

By geographical 

factors 
 Children 

 Women  

 Elderly 

 Areas with a high population density of with low density 

By Health status  HIV/AIDS groups 

TB group 

 Malnutrition group 

Infection diseases group 

Chronic diseases group 

The group with mental health or handicaps 

By culture or 

living condition 
 Poor people 

 Nomadic groups 

 Farmers and fishermen  

 Ethnic minority  

 casual workers 

 Immigrants  

By limitation of 

access to resources 

and services 

 Unplanned population clusters in towns 

 The area with a high risk of natural disasters 

 Weapon conflict area 

 Lowland area 

 the area with unsafe food 

 the rural and highland area 

 Other areas with limitation in access to health care, clean water, 

hygiene, education, shelter, and working opportunity. 

By instability of 

the socio-political 

environment 

 Political instability 

 The area with emergency or complicated conflicts Area without 

free speech or full information access Group with limited civil 

rights  
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Figure 3.1: Adaptation to CC in responding to CC 
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1.3. Adaptation environment 

Climate change is one of many factors influencing human health & social well-being 

– In most cases, it multiplies the threats of current drivers of climate-sensitive health 

outcomes  

 Public health challenges presented by climate change need to be addressed within the 

context of issues such as access to clean water & sanitation, inadequate nutrition, & 

diseases such as HIV/AIDS 

 Poverty is a major factor 

Also, as has been mentioned before, climate change is a stress multiplier for most 

climate-sensitive health outcomes. Therefore, effectively reducing the health risks of 

climate change means improving current health protection through addressing the key 

drivers of these health outcomes, within the context of other major health concerns 

Local context matters 

 Multiple political, social, economic, technological, & human factors determine 

whether adaptation strategies, policies, & measures are effective 

 Therefore, differences in culture, education, knowledge, availability & affordability 

of technology, & other factors mean that a ‘one size fits all’ approach is likely to fail. 

1.4. Adaptation capacity 

Adaptation capacity is the potential or the possibility of individuals, communities, 

regions or countries can self-regulate to live with CC to reduce damages and use positive 

impacts from CC. Adaptation capacity is combining conditions economic, social, 

institutional and technological determining advantages or constraints for development or 

application adaptation measures. Adaptation capacity of developed and developing 

countries are different. Developing countries with old technology, poor infrastructure, 

poor institutional structure, poor management capacity have lower adaptation capacity 

(high vulnerability).  From a gender point of view, adaptation capacity is different from 

male and female. In general, men are more dynamic than women. For example, when 

livelihood is affected, men from rural areas have more chance to go to other areas to get 

jobs, they more easily migrate to cities. At the same time, men more accessible and to 

control natural resources, livelihood resources. Information access and social event 

participation make men more adaptable then women. Adversely, women have high 

adaptation capacity in taking care of family, financial management in the mishap.  
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1.5. Characteristics of Adaptation to climate change  

 Adaptation is a necessary duty of all 

CC affect all not exclusive, but the impact on each individual is different depending 

on geographic, economic, and mode of production. Therefore, the adaptation level and 

mode of individuals are different.  

 Adaptation is a practical process 

Adaptation to CC is presented in many levels and they need to be integrated into 

time, space, size and sector framework. Therefore, when talking about adaptation is 

talking about the precise problem and with high partialness, eg: to adjust what we do, 

where we do and how to do to be adaptive to CC and help other people to correct CC 

impact to them.  

 Adaptation is proactive by human intention  

Adaptation is self-motivated, to get information and work together, not indirect or 

suddenly. Adaptation program developed by people with the intention to increase 

adaptation capacity and mitigate hazards, remedy consequences of climate extreme 

events.  

 Adaptation decreases vulnerability 

CC Adaptation decreases vulnerability caused by extreme weather events such as 

hurricanes, heavy rainfall, drought and flash flood. Adaptation contributes to risk 

management and CC impact mitigation.  

 Adaptation is heading to sustainable development. 

CC Adaptation should be based on knowledge, experience and lifestyle of residents, 

closely related to scientific predicted data and tends to a sustainable solution. Another 

word, adaptation is searching for a sustainable development approach in CC impact. 

  Adaptation is inter-sectorial and inter-regional. 

To implement adaptation measures effectively, the sectors and regions cannot 

implement separately each with other. Regional cooperation and different communities 

could help adaptation implemented more easily and effectively. 

1.6. Approaches to adaptation  

   A top-down approach based on scenarios 

This approach based on analysis of present CC impact for the concrete objective, at 

the same time, to develop scenarios of CC and raising of sea water level and from this to 

predict possibilities of CC impact in future and suggest adaptation direction.  
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The top-down approach may bring positive results while considering them at the 

macroscopic level according to the average indicators. This approach is seen as 

appropriate in developing strategies or adaptation long-term planning. By such approach 

adaptation plans and measures cannot take into account climate variables and extreme 

events. Therefore, it has a less practical application, not reflecting social meaning and 

vulnerability of concrete subjects. The solutions from this approach are only general 

directions, not appropriate for concrete conditions and subjects. 

 Bottom-up approach – based on results assessing real vulnerability, including: 

− Analysis and evaluation of hurts in the past and at present and suggest possibilities to 

change them in occurring climate change. 

− Understanding the reasons for hurts of people, communities. Based on this analyzing 

community hurts, by experience and traditional methodology to find appropriate 

adaptation modes for mitigation f hurts in the future.  

Shortage of this approach that it cannot predict accurately CC tendency in the 

concrete region, community   

 

Figure 3.2:  Relationship between disaster response and cc adaptation by a bottom-up 

approach. 

 An integrated approach – integrate top-down and bottom-up approaches.  

It is the main approach at the present time. This approach can overcome shortages of 

each above approaches when they are applied separately. An integrated approach allows 

developing adaptation strategy based on current experiences combined with development 

priorities in the future, secure goal of sustainable development with taking into account 

climate change factors scientifically predicted in the future.  
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1.7. CC adaptation measures  

There are different points of view in grouping climate change adaptation measures: 

One grouping CC adaptation measures by 8 groups as the following:  

 Accepted losses: This is a solution “do nothing” except for dealing or accepting 

losses. In theory, accepting losses occurring when it is not possible against them by any 

measures where the price paid to adaptation actions higher than risks or losses.   

 Shared losses: This measure related to the sharing of losses among the big population 

community, for example, a traditional society or high-tech community. With another 

approach, bigger society shares losses through community aid, rehabilitation, and 

reconstruction through support from the community fund. Losses sharing may be done 

through social insurance. 

 Reducing hazard: reducing the speed of CC by reducing greenhouse gas emission to 

the atmosphere and eventually stabilizing greenhouse gas concentration in the 

atmosphere. In this case, the action of reducing GH Remission is considered one of the 

proactive measures of adaptation.   

 Preventing impacts: Regularly using adaptation measures step by step to prevent CC 

impacts. For example, in agriculture, change in harvest management, increasing 

irrigation, additional cultivation, pest control.   

 Change mode of use: change mode of use in economic activities. For example, 

replace flood-standing plants by plants can grow in drought or in low humidity condition. 

Similarly, rice field may become a pasture or forest.     

 Change location: One stronger adaptation measure is changing the location of 

economic activities. It is a need to carefully consider, for example, moving residents to a 

new area to avoid flooding or move main culture and farms from drought area to another 

temperate area moving fish farm from brackish water area to deeper land.  

 Research: Adaptation process may be developed by research in new adaptation 

technology and methodology.  

 Education, information and behavior change motivation: knowledge dissemination 

through public information campaigns leading to behavior change.  

Another grouping of adaptation now being used by many expertise:  

 Technological measures: Biological technology (genetic technology, genetic 

modification), new material technology, construction technology….) 

 Building work measures: (building new projects, strengthening or completing 

existing projects to meet CC risks 

 Institutional and policy measures: (new laws, instructions, regulations, regimes…)  
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 Educational, informational measures: raising awareness, changing human behavior 

(training on awareness raising and skill improving, exercising possibility ready to change 

custom,  traditional habit). 

1.8. Climate change adaptation in the health sector 

Table 3.2: Examples of CC adaptation proactive measures in protecting human health 

CC measures Raising 

temperature and 

related diseases 

Vector-

communicable 

diseases 

Health and 

extreme weather 

events 

Administrative, 

organizational and 

institutional 

measures 

 Develop health 

early warning system 

 Green tree area in 

the city  

 Implementing 

education programs 

 Vaccination 

programs  

 Vaccination 

enforcement law  

 education 

campaigns to 

exclude diseases in 

husbandry  

 Develop disaster 

response programs 

 Land use 

planning and 

deforestation to 

reduce flooding 

Construction 

measures  

 Heat isolated 

building 

 Using new 

material for road 

construction 

 Sterile vectors 

release 

 heat isolated 

windows 

Installation  

 

 Construction of  

strong sea dikes  

 Improvement of 

sanitation systems 

Human behavior   Health exercises  

 Work schedule to 

avoid high 

temperature time. 

 Using suitable 

medicaments 

 Using 

insecticide-

impregnated 

mosquito nets  

 Maintaining 

weather 

recommendation 

system  

 Individuals 

should have self-

protection skills 
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Table 3.3: Examples of health intervention (WHO 2013) 

Interventions Related programs 

Intervention to health 

problems caused by 

extreme weather events 

- Early warning system and emergency response plan 

- Early warning system and emergency response planning 

- Education programs for individuals and community, 

health staffs on risks and suitable response to extreme 

weather events 

- Developing basic infrastructure standards  

- Establishing regulations on land use planning 

Intervention to prevent 

vector borne diseases and 

rodents 

- Developing an early warning system 

- Malaria, dengue and other communicable diseases  

monitoring and surveillance 

- Health care programs for mothers and children including 

vaccination campaigns 

- Appropriate vector management program  

- Education program for individuals and community  

Interventions to prevent 

waterborne and foodborne 

disease  

- Regulations for water quality and food safety controls 

- Water supply and sanitation programs  

- Waterborne and foodborne diseases surveillance programs  

- Food safety education programs  

- Water quality standards  

- Riverhead forest protection law 

Intervention to prevent 

health problems related to 

air quality 

- Community and health institutions  warning programs 

during poor air quality days or fire and suitable protection 

measures  

- Monitoring air quality and health consequences  

- Individual, health staffs and community education 

programs on health risks caused by poor air quality and 

protection measures  

- Air quality standards for  controlling emissions of 

pollutants from transport, industry and other sources  

Malnutrition prevention 

Intervention  

- Monitoring malnutrition prevention programs in 

vulnerable groups 

- Supporting programs for local food production and 

sustainable food sources  

- The emergency response plan to strengthen food security  

Nutrition education for individuals and the community. 
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II. CLIMATE CHANGE MITIGATION AND CO-BENEFITS 

This module on mitigation and co-benefits has two key areas 

- Firstly, we will look at the concept of mitigation, and provide an overview of different 

sectors’ contributions to emissions, and why it is so important to reduce our emissions. 

- Secondly, we will discuss the co-benefits of climate change mitigation for the 

environment, and for human health. This framing of health and mitigation activities as 

‘co-benefits’ (or ‘win-win’ strategies) has arisen in the last twenty years or so, and in 

the last ten years, the health sector has started to focus more research on 

demonstrating co-benefits. Put simply, co-benefits refers to when GHG emissions can 

be reduced in ways that also generate health benefits. In this section, we will discuss 

examples of win-win/co-benefit approaches to climate change and health relevant to 

the SE Asia and Western Pacific regions, and we will have a chance to discuss 

potential trade-offs that we need to consider when designing mitigation activities 

relevant to health. 

2.1. Introduction to mitigation 

Mitigation is the reduction of greenhouse gas emission sources or the enhancement of 

greenhouse gas emission sinks. Examples of the reduction of GHGs would be sourcing 

electricity from renewable sources rather than from coal or oil, or switching off 

hospitable lighting in unused rooms to reduce electricity use from coal-fired powered 

electricity generators. An example of enhancing greenhouse gas emission sinks is 

planting forests, which take up carbon dioxide. 

 Mitigation is very relevant for the health sector – as mentioned earlier, reducing 

GHG emissions can be done in ways that promote and protect health. 

 All sectors are able to reduce their GHG emissions, whether in energy supply, 

forestry or agriculture. 

 Mitigation options exist for all emission sectors 
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2.2.  Co-benefits of mitigation for health & the environment  

 Mitigation & co-benefits – IPCC AR5 

Working Group II of the IPCC had its first major and serious focus on co-benefits in 

the Fifth Assessment Report. 

 

Co-benefits = climate mitigation + health gains from well-chosen health policies 

 

Here are some co-benefit examples: 

• Public transport – such as cycling rather than driving a car, results in a reduction 

in carbon emissions as well as improved health. 

• Reducing the consumption of meat (ruminants that emit methane) results in fewer 

methane emissions as well as improved (main heart) health. 

• Clean energy sources - such as wind power and solar power - reduce carbon 

emissions and have the benefit to the health of reducing air pollution via less 

reliance on dirtier energy sources, such as coal-fired power plants. 

• Population growth influences the consumption of resources and emissions of 

Climate-Altering Pollutants (such as methane, carbon dioxide, etc.) (CAPs) 

(Cohen, 2010). Slowing population growth through lowering fertility, as might be 

achieved by increasing access to family planning, has been associated with 

improved maternal and child health – the co-benefit - in two main ways: increased 

birth spacing and reducing births by very young and old mothers. 

Many people in Vietnam still depend on coal, straw, leaves or wood for cooking. 

These open fires contribute to air pollution and cause lung and eye diseases owing to 

people spending time in hot and smoky kitchens. This traditional cooking method also 

involves women and children walking to find wood for daily cooking. 

Solar cookers are a great outcome for emissions reduction, using the renewable 

source of sunlight to concentrate heat for cooking, reducing the use of wood, which 

captures carbon and also reducing diseases from air pollution. 
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The three key messages to take away from this module are:  

• Climate change mitigation is vital, & the health sector has an important role to play 

• The framing of mitigation activities with relevance to health as ‘co-benefits’ or ‘win-

win’ is strategic & useful 

• Many co-benefits projects are underway, & need to be scaled up where possible 

Given our rapidly increasing GHG emissions, we need to focus on ways in which we 

can reduce (and in an ideal world, reverse) this trajectory. 

The health sector can be more involved in this conversation, particularly via the 

framing of climate change mitigation and health activities as ‘win-win’ or projects with 

co-benefits. In addition, it is important for the health sector to reduce its emissions, by 

greening hospitals and other health care facilities, for example. 

It is useful to know the sort of co-benefits projects are currently occurring, to see to 

what extent we can incorporate these in our own contexts (and in particular, scale these 

up). 
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SESSION 4. NATIONAL CLIMATE CHANGE RESPONSE 

STRATEGY AND ACTION PLAN OF HEALTH SECTOR 

Learning objectives 

After completing this SESSION, trainees are able to:  

1. Present the national climate change adaptation strategy 

2. Analyze the climate change response measures in the health sector and the role 

and involvement of ministries and other stakeholders 

CONTENTS 

I. INTRODUCTION 

Climate change is one of the biggest challenges to human beings. Climate change 

can lead to serious impacts on production, life, and environment on a global scale. Higher 

temperature and sea level rising will cause inundation and water salinity which can bring 

about negative effects on agriculture and high risks to industry and socio-economic 

systems in the future. Climate change has been and will continue leading to 

comprehensive and deep changes in global development and security, especially energy, 

water, food, society, job, diplomacy, culture, economy, and trade. 

According to a report of the Intergovernmental Panel for Climate Change, the 

global mean temperature and the sea level have sharply increased for the past 100 years, 

especially in recent 25 years. In Viet Nam, over 50 years, the mean temperature has 

increased by 0.5-0.70C, and the sea level has risen by 20 cm. El Nino and La Nina cause 

more and more impacts. Climate change has really made natural disasters, especially 

storms, floods and droughts, increasingly violent. 

Viet Nam is considered as one of the countries most affected by climate change, 

its Mekong Delta is one of the world’s three most vulnerable deltas (together with the 

Nile Delta in Egypt and the Ganges Delta in Bangladesh) to the sea level rise. According 

to climate change scenarios, in the late 21st century, Viet Nam’s yearly mean temperature 

will go up by 2-30C, the total yearly and seasonal rainfall increases while the rainfall in 

dry seasons will decrease, the sea level can rise by 75 cm to 1 m compared to the 1980-

1999 period. If the sea level rises by 1 m, about 40% of the Mekong Delta area, 11% of 

the Red River Delta and 3% of coastal provinces will be inundated (over 20% of Ho Chi 

Minh City flooded); about 10-12% of Viet Nam’s population are directly impacted and 

the country will lose around 10% of GDP. Climate change impacts on Viet Nam are 
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serious threats to the cause of poverty reduction, the realization of millennium goals and 

the country’s sustainable development. 

Over the past years, due to climate change, the frequency and intensity of natural 

disasters have increased, causing great human and property losses, damaging socio-

economic and cultural infrastructure, and imposing negative impacts on environment. In 

the last decade (2001-2010), such natural disasters like floods, flash floods, landslides, 

inundations, droughts, soil and water salinity and other calamities have resulted in 9,500 

deaths and missing persons as well as damaged about 1.5% of annual GDP. 

Climate change seriously threatens food security and agricultural development: 

agricultural lands are narrowed, especially a significant area of low-lying coastal lands, 

the Red River Delta and the Mekong Delta is flooded in salt water due to the sea level 

rise. As a result, growth, and productivity of crops, as well as cultivation schedule, are 

affected, the risk of pestilent insects increases; the time of adaptability of tropical plants 

expands while that of subtropical ones reduces; domestic animals’ reproduction, growth, 

and ability to resist epidemics are negatively influenced. 

Due to climate change, water resource faces the danger of degradation because 

droughts increase in some certain regions and seasons, directly affecting agriculture and 

water supply in rural areas and cities as well as power generation. Changes in rain regime 

can lead to serious floods in rainy season and droughts in the dry season, increasing 

contradictions in exploiting and using water resource. 

Viet Nam plans to become a modern industrialized country by 2020, its production 

and consumption of energies will sharply increase, especially in industries, transport, and 

urban development, resulting in higher emission of greenhouse gas. This will work 

against the international tendency which requires each and every country, both developed 

and developing, to reduce their greenhouse gas emission in order to protect the earth’s 

climate system. Meanwhile, recycled and new energies with low greenhouse gas 

emission need big investment and high costs. 

Many global-scale policies on mitigating greenhouse gas emission are being 

crafted and can create new trade barriers. If such developing countries like Viet Nam fail 

in taking proper choices and harmonizing their national policies with international ones, 

they cannot overcome those barriers because of lacking financial and technological 

potential needed for producing commodities which can compete on the market of low-

carbon goods. 

The community’s awareness of climate change is still very limited and one-sided, 

mainly centering on negative impacts but not on matching lifestyles, models of 

production and consumption with orientations of low-carbon and green growth. 

These challenges urge Viet Nam to take greater efforts in its policies and measures 

to improve public awareness and capacity of responding to climate change while 
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promoting economic development in order to raise the country’s economic 

competitiveness and national status on the international arena. 

II. NATIONAL CLIMATE CHANGE RESPONSE STRATEGY 

2.1. Strategic viewpoints 

 Climate change is the biggest challenge to human beings, causing deep impacts and 

comprehensively changing life on the globe. As one of the worst affected countries, 

Viet Nam considers the response to climate change a vital issue 

 Viet Nam’s response to climate change must be closely attached to sustainable 

development toward a low-carbon economy, at the same time all chances should be 

utilized in order to renew the thought of development and improve the country’s 

competitiveness and strengths. 

 To simultaneously adapt to climate change and reduce greenhouse gas emission, 

focusing on adaptation in the early stage. 

 Response to climate change is a responsibility of the whole apparatus; the State’s 

decisive role in management must be highlighted, enterprises’ creativity and 

responsibility encouraged, socio-political and professional organizations and 

communities’ participation and supervision brought into full play; it is also necessary 

to make full use of internal forces and international cooperation. 

 Measures to cope with climate change must be systematical, integrated, 

interdisciplinary, interregional, and suitable to specific stages and international 

stipulations; they must be based on scientific foundations, traditional experience and 

indigenous knowledge; they must take into account socio-economic effects as well as 

risky and indefinite factors of climate change. 

 The Strategy on climate change must have a century-long vision and be the 

foundation for other strategies. 

2.2. Strategic Objectives 

Overall objectives 

To bring into play the whole country’s capacity in simultaneously taking measures 

of adapting to impacts of climate change and cutting down greenhouse gas emission in 

order to secure people’s safety and property as well as for the sake of sustainable 

development. 

To strengthen people and natural systems’ adaptability to climate change while 

developing a low-carbon economy in order to protect and improve quality of life, 

guarantee national security and sustainable development in the context of global climate 
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change, and proactively work with the international community in protecting the earth’s 

climate system. 

Specific objectives 

 To guarantee food security, energy security, water security, poverty reduction, gender 

equality, social security, public health, and better livelihood as well as protect natural 

resources in the context of climate change. 

 To turn the low-carbon economy and green growth into main orientations for 

sustainable development; lower emission and higher absorption of greenhouse gases 

to become compulsory indicators of socio-economic development. 

 To improve relevant parties’ awareness, responsibility and capacity of responding to 

climate change; to develop scientific and technological potential and improve quality 

of human resource; to perfect the system of institutions and policies, to raise and 

effectively use financial resources for Viet Nam’s higher economic competitiveness 

and status; to make use of opportunities brought about by climate change for socio-

economic development; to encourage and popularize climate system-friendly ways of 

living and modes of consumption. 

 To hard work with the international communities on climate change adaptation; to 

enhance Viet Nam’s international cooperation for effectively responding to climate 

change. 

2.3. Ten strategic missions 

Adaptation 

(1) Proactively response to natural disasters and monitoring climate 

a. Early warnings 

b. Mitigating damages caused by natural disasters 

(2) Guaranteeing food security and water resource 

a. Food security 

b. Water security 

(3) Actively responding to sea level rise in line with conditions of vulnerable 

regions 

 

Adapting and mitigating greenhouse gas emissions 

(4) Protecting and developing forests sustainably, increasing the absorption of 

greenhouse gases and preserving biodiversity 

(5) Reducing greenhouse gas emissions to protect the Earth’s climate 



 
VINAHEMA 

 
 

67 
 

a. Developing new and recycled energies 

b. Saving and effectively using energies 

 

Multisector and Collaboration 

(6) Strengthening the key role of the State in responding to climate change 

a. Including climate change topic in strategies, schemes, and plans 

b. Improving and strengthening institutions 

(7) Building communities which can effectively cope with climate change 

a. Communities response to climate change 

b. Upgrading the health care system for communities which can 

effectively cope with climate change 

c. Improving people’s awareness, education and training 

(8) Developing advanced science and technology to cope with climate change 

(9) Promoting international cooperation and integration while raising the nation’s 

status in dealing with climate change issues 

(10) Diversify financial resources and boosting effective investment 

III. STRATEGIES AND ACTION PLAN OF HEALTH SECTOR TO 

RESPONSE TO CLIMATE CHANGE 

3.1. Background 

The Ministry of Health issued the Action Plan to respond to climate change in the 

health sector in the 2010-2015 period according to Decision No. 3557 / QD-BYT dated 

September 27, 2010, of the Minister of Health. The goal of the plan is to improve the 

ability of the health sector to respond to climate change, contributing to minimizing the 

effects of climate change on people's health, with specific tasks: (1) Assessing the model 

of diseases and the scope of impacts of climate change on health; (2) Identify solutions to 

respond to climate change in the health sector; (3) Raise awareness of health workers and 

the community in protecting health and adapting to climate change impacts; (4) 

Completing mechanisms and policies, strengthening organizations; (5) Strengthening the 

capacity of health workers in responding to climate change in the health sector; (6) 

Integrating activities to respond to climate change into the operational plans of the health 

sector. The Health Environmental Management Agency is the focal point, directly 

responsible for the formulation and implementation of the plan. As expected, a budget of 

more than 166 billion will be allocated to implement this plan. 

During the period of 2010-2015, the Health Environmental Management Agency 

presided over the development and implementation of an action plan to respond to 
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climate change, such as training to improve knowledge on climate change and health 

impacts, solutions to adapt to climate change for health workers, staff and students, 

students who are studying at public health / medical schools nationwide, as well as 

construction plans for hospitals and health sectors to respond to climate change such as 

heat waves, floods ... With the training to improve knowledge about climate change and 

health, the Health Environmental Management Agency has collaborated with public 

health / medical universities throughout the country, such as Hanoi Medical University, 

Hanoi School of Public Health, Dai Study Medicine and Pharmacy in Ho Chi Minh City 

... to organize training courses for medical students and public health students, as well as 

coordinate and direct Health Services to disseminate knowledge on climate change and 

health for industry employees. Every year, thousands of health workers, staff, students 

and students have fostered knowledge of climate change and health as well as solutions 

of the health sector in the context of climate change. 

On December 24, 2018, the Ministry of Health issued a Decision approving the 

action plan to respond to climate change in the health sector in the period of 2019-2030 

and the vision of 2050, Decision No. 7562 / QD-BYT dated 24 December 2018 of the 

Minister of Health. This decision once again highlights the determination and efforts of 

the health sector in actions to cope with climate change that has been happening… 

3.2. Legal basis for action on climate change response in the health sector 

 Decree No. 75/2017/ND-CP defining functions, tasks, powers, and organizational 

structure of the Ministry of Health; 

 Resolution No. 20-NQ/TW dated October 25, 2017, of the 6th meeting of the 12th 

Central Committee on the enhancement of citizens’ health protection, improvement, 

and care in new circumstances; 

 Resolution No. 139/NQ-CP dated December 31, 2017, promulgating the 

Government’s program of action for implementation of the Resolution No. 20-

NQ/TW dated October 25, 2017, from the 6th meeting of the 12th Central 

Committee on the enhancement of people’s health protection, care, and 

improvement in new circumstances; 

 Resolution No. 120/NQ-CP dated November 17, 2017, on sustainable and climate-

resilient development of the Mekong Delta region; 

 Decision No. 2139/QD-TTg dated December 05, 2011 approving the national 

strategy for climate change;  

 Decision No. 1670/QD-TTg dated October 31, 2017, on the approval for the Target 

Program for Climate Change Adaption and Green Growth for the 2016-2020 period; 
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 Decision No. 1052/QD-TTg dated August 21, 2018, on the 2018 State Budget 

Allocation for the Climate Change Response Component within the Target Program 

for Climate Change Adaption and Green Growth. 

3.3. Action plan to respond to climate change in the health sector 

The Ministry of Health issued the Action Plan to respond to climate change in the 

health sector for the period 2019-2030 and vision until 2050, together with Decision No. 

7562 / QD-BYT dated December 24, 2018, of the Minister Medical. In particular, the 

views, strategies, and solutions, as well as the roadmap for implementing activities of the 

sector, are clearly stated in the framework of coordination and support of ministries and 

other relevant agencies from central to local levels. 

3.3.1. Five key points of the plan 

The following viewpoints and principles are guaranteed in the Climate Change 

Response Action Plan for the Health Sector: 

(1) Climate change is among the biggest global threats to human health. Active 

responses to climate change and environmental protection are crucial to people’s 

health protection and improvement. 

(2) The Health Sector’s Climate Change Response Action Plan for the 2019-2030 

period with the vision to 2050 (hereinafter referred to as the Action Plan) shall be 

implemented across the sector with a strong emphasis on: environmental and 

community health, disease prevention, medical examination and treatment 

(ME&T), medical equipment and health works, disaster and catastrophe 

prevention, food safety, and nutrition. 

(3) Essential to the implementation of the Action Plan is the close coordination 

between the Ministry of Health and relevant agencies, the interest and involvement 

of the Party central- and local-level committees and authorities, and the active 

participation of health care workers and the public. 

(4) The Action Plan serves as the basis for directing, guiding and organizing response 

activities in the health sector nationwide. Based on the Plan, provincial and 

municipal response action plans will be developed, promulgated, and executed. 

The Action Plan shall be consistent with relevant strategies, programs, schemes, 

plans, local actual situations, and climate change scenarios. 

(5) While the implementation of the Action Plan is accommodated by resources 

resting on the central budget, local budgets, and other lawful sources of funds, it is 

important to enhance integration measures, take full advantage of all resources, 

and bolster international support and social resource mobilization.  
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3.3.2. Strategy and solutions to adapt to climate change of the health sector 

According to the Decision No. 2139 / QD-TTg dated December 5, 2011, of the 

Prime Minister, approving the National Strategy on Climate Change, the Health Sector 

joined the other Ministries and Branches in implementing the digital strategy task 7: 

“Develop community capacity to respond to climate change” and there are sub-

components included: 

 Communities respond to climate change 

 Upgrading the health care system for the community, from which to respond more 

effectively to climate change  

 Raising people's awareness through education and training. 

Implementing the national climate change plan, the Ministry of Health has 

developed an action plan to respond to climate change in the health sector for the period 

of 2011 - 2015 according to Decision No. 3557 / QD - BYT dated 27 months The 

Minister of Health in September 2010 and most recently the Decision approving the 

action plan to respond to climate change in the health sector in the period of 2019-2030 

and the vision of 2050, Decision No. 7562 / QD-BYT December 24, 2018 of the Minister 

of Health.  

Climate change adaptation for the health sector focuses on the following two groups 

of content: 

 Promoting public health and health interventions to reduce the current burden of 

disease, especially climate-related diseases, is the most important step that can be 

taken to reduce impacts. Harmful to the health of climate change. 

 Priority interventions include improved management of environmental factors 

affecting health (such as water supply and sanitation), surveillance of infectious 

diseases, and enhanced system adaptability medical in the context of extreme 

weather. Poverty reduction is also a necessary condition for successful adaptation. 

In Vietnam, climate change adaptation activities are prioritized for the health sector: 

 Develop and implement an early warning system for climate-sensitive diseases 

(dengue hemorrhagic fever, malaria, diarrhea, influenza, heat shock ...) to protect 

high-risk community health. Strengthen the monitoring system for this priority 

disease group.  

 Develop and implement emergency activities to respond to disasters and disasters 

(accidents, injuries, epidemics ...). 

 Develop and select models to provide health services in response to natural disasters 

and disasters caused by climate change. 
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 Develop and implement models of community health care: clean water and 

environmental sanitation, personal hygiene, food safety, and hygiene, primary 

health care, climate change adaptation at affected areas. 

 Organize the exercises of the health sector to respond to the impacts of climate 

change. 

The table below presents some health issues due to climate change and adaptation 

solutions. 

Table 4.1: Health effects due to climate change and adaptation solutions 

  Health effects Adaptive solution 

Direct 

impact 

Heat-related 

diseases 

Early warning system, emergency transportation, 

health education communication, tracking mapping 

Health problems 

due to floods, 

storms, 

landslides 

Prepare to respond to natural disasters, early warning 

systems, tracking maps, drowning and injury 

prevention programs 

Indirect 

impact 

Malaria, dengue 

fever 

Monitoring and control system of infectious diseases 

and health education communication 

Diseases spread 

through water 

and food 

Hygiene behavior, water, and sanitation program, 

infectious disease monitoring, and control system, 

food safety 

Impact 

due to 

human 

activity 

Malnutrition Food security program, mother and child care 

Occupational 

health 

Regulations on labor environment, raising 

community awareness 

Mental health Program of mental health, social welfare for victims 

and insurance 

 

3.3.3. Objectives of the plan to respond to climate change in the health sector for the 

period 2019-2030 and vision to 2050 

Overall goal: 

To enhance the health sector's response capacity with the view to prevent and mitigate 

environment and climate-related risk factors that affect the health care system and people, 

contributing to people’s health protection, care, and promotion. 

Specific goal: 

(1) To develop and improve the mechanisms and policies of the health sector in 

responding to climate change. 
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(2) To raise awareness and enhance the capacity of health workers and communities in 

health protection and climate change adaptation 

(3) To raise awareness and enhance the capacity of health workers and communities in 

health protection and climate change adaptation. 

 

Vision to 2050 

• Climate change response is set to be integrated into periodical and annual health 

care policies, strategies, schemes, and plans. 

• Guaranteed that the health care system will have sufficient capacity and resources 

to facilitate active and efficient responses to health impacts of climate change;  

• There will be a popular use of green and renewable energy for the mitigation of 

greenhouse gas (GHG) emissions from health facilities. 

 

Challenges: 

• The knowledge, awareness, and interest of leaders, officials in the health care and 

relevant sectors on climate impacts on human health were inadequate. 

• There was a lack of a surveillance, prediction and early warning system of climate 

impacts on human health for prompt responses. 

• Funding for climate change response in the sector, especially in the local level, 

failed to meet requirements. 

 

Opportunities: 

• Received consistent directions of the Central Executive Committee, the 

Government, and the Ministry of Natural Resources and Environment. 

• The health sector had a chance to review, evaluate, invest in and execute plans and 

schemes on the comprehensive development of the health care system in response 

to climate change impacts. 

• The Action Plan helps to draw attention and bolster cooperation, resources and 

technical support from international organizations, Vietnam’s development 

partners, and sponsors for implementing climate change response activities in the 

health sector. 

3.3.4. Responsibilities and solutions 

(1) Policies and organization management 

• To review, establish, and implement synchronous policies and solutions, integrate 

people’s health protection and improvement against climate impacts.  

• To gradually improve planning policies, develop a national health care network, 

invest in upgrading health facilities and equipment. 

• To propose the promulgation and implementation of policies on attracting 

resources. 
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• Strengthen the organizational system for responding to climate change for relevant 

units of the health sector. 

• Promote IT application to build a forecasting and early warning system of impacts 

of climate change on health. 

 

(2) Communication, education, and training for capacity building 

• Develop and implement the Communication Plan on climate change in the health 

sector.  

• Develop communication materials and organize communication activities in 

various and rich forms. 

• Develop training programs and materials. 

• Organize training courses. 

• Organize events, forums, study tours to share experiences on climate change 

response in and outside the country.  

 

(3) Developing and replicating models responding to climate change and extreme 

weather events 

• Communication model. 

• Model of the community responds effectively to climate change, extreme weather 

phenomena. 

• Model of health organization to care for and protect public health in the context of 

climate change. 

• Emergency model responds to natural disasters and disasters. 

• Model of management and supervision of related diseases and diseases Climate 

change. 

• Sanitation and clean water models adapt to climate change. 

• Model of environmentally friendly technology application in medical facilities. 

 

(4) Enhancing scientific research 

• To study and assess the impacts of climate change on the health sector and its 

adaptive capacity  

• To study the evidence for such impacts of climate change and extreme weather 

events on human health and adaptive measures. 

• To study and propose effective models on patient accommodation and treatment 

during the outbreak, climate change-related diseases.  

• To study technological solutions, equipment, and facilities for the management 

and control of epidemics and diseases in the context of climate change, especially 

after natural disasters, floods, and droughts. 
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• To study technological solutions, apply green technology, and promote clean 

energy use for greenhouse gas emission reduction in health facilities. 

 

(5) International cooperation and social resource mobilization: 

• To participate in global, trans-regional, and national initiatives, policies, and 

solutions to adapt and mitigate climate impacts on human health. 

• To promote international cooperation to learn, exchange experiences, share 

information on adaptive policies, science and technology, models, and solutions. 

• Mobilize financial and technical funding from the international community and 

businesses… 

 

(6) Financial solutions: 

• The State allocates funds to implement the health sector’s Action Plan at central 

and local levels.  

• Health care agencies take an active role in accomplishing climate change response 

integration tasks into their relevant programs, projects, schemes, and plans. 

• International organizations, non-government organizations (NGOs), domestic and 

foreign individuals, and private enterprises are to be encouraged to invest in 

climate change response activities in the health sector. 

 

(7) Inspection, supervision, and evaluation: 

• To establish monitoring and evaluation indicator systems in line with the practical 

conditions.  

• To perform a regular and irregular inspection, supervision and evaluation of the 

implementation of the health sector’s climate change resilience Action Plan at 

central and local levels.  

• To develop and guide the sector’s implementation of reporting on climate change 

adaptation activities; synthesize results, report the Action Plan implementation 

before June 15 and December 15 every year, and submit to the Vietnam Health 

Environment Management Agency (VIHEMA). 

• To bolster coordination among Ministry units and agencies according to their 

assigned functions, tasks, and activities.  
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3.3.5. Implementation roadmap 

Implementation roadmap for 2019-2025: 

• To develop and improve the health sector’s adaptive mechanisms and policies. 

• To organize activities to raise awareness and enhance climate change and extreme 

weather events adaptive capacity. Specifically, improving the capacity of health 

staff at all levels through short-term training courses and formal or elective 

courses at universities on climate change, health impacts, and adaptive solutions. 

• To inspect and evaluate the health sector’s adaptive capacity to climate change and 

extreme weather events and propose solutions. 

• To bolster scientific research on climate change and human health and the health 

care system. 

• To develop and pilot effective community-led adaptive models.  

• To develop and pilot green technology application and clean energy using models 

with the view to cut down on greenhouse gas emissions in health facilities. 

• To develop and pilot a database system for monitoring, forecasting and giving 

early warning on climate impacts on human health.  

• To examine, monitor and evaluate the Action Plan implementation. 

 

Implementation roadmap for 2025-2030: 

• To maintain strengthened guidance and direction on enhancing the implementation 

of adaptive policies and tasks in the health sector. 

• To map out plans and invest in the health facility and equipment system, 

accommodating medical examination and treatment and climate change, extreme 

weather event resilience.  

• To enforce the wide application of forecasting and early warning database on 

climate impacts on human health. 

• To replicate effective health care system-led and community-led climate change 

resilient models. 

• To replicate green technology application and clean energy using models to reduce 

greenhouse gas emissions in health facilities. 

• To promote social resource mobilization in the health sector’s climate adaptation. 

• To examine, supervise, review and evaluate the Plan implementation. 

 



 
VINAHEMA 

 
 

76 
 

3.4. Local stakeholders involvement in CC response plan of the Health sector 

3.4.1. Municipal People’s Committees 

 To direct the development and execution of the health sector’s Adaptive Action Plan 

and associated local programs, ensure sufficient allocation of the State budget, human 

resources, and infrastructure for local-level implementation of the Action Plan to 

prevent and mitigate health impacts brought about by climate change, extreme 

weather events, and disasters. 

 To enhance effective inter-sectoral cooperation among the health care, natural 

resources and environment industries in implementing comprehensive adaptive 

measures at the local level. 

 To recommend the People’s Councils integrating health protection against climate 

change impacts and relevant targets in local socio-economic development plans. 

 To strengthen social and other resource mobilization, join inter-sectoral cooperation 

in disseminating, propagating, and encouraging active health protection and climate 

change response at the local level. 

 To direct the examination, supervision, progress and result reporting of the local 

Action Plan implementation. 

3.4.2. Departments of Health 

 To evaluate vulnerability and adaptive measure; develop local adaptive plans for the 

health sector for the 2019-2030 period with the vision to 2050, and submit the 

municipal Peoples’ Committees for approval based on climate change situations and 

scenarios, local conditions, and the health sector’s Adaptive Action Plan for the 

2019-2030 period with the vision to 2050. 

 To develop an annual adaptive plan for the medical industry, provide the provincial 

or city’s People’s Committee with consultation on climate change integration in the 

health sector in local general work plans, and proposed a budget for the plan 

execution. 

 To organize adaptive activities of the health sector in accordance with approved 

plans, make semi-annual and annual report before June 15 and December 15, 

respectively and submit the municipal People’s Committees and the Ministry of 

Health (with the Vietnam Health Environment Management Agency (VIHEMA) 

acting as the focal point) on a yearly basis. 
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Further readings/REFERENCES 

1. Ministry of Health (2018), Decision approving the action plan to respond to climate 

change of the Health sector in the period of 2019-2030 and vision of 2050, Decision 

No. 7562 / QD-BYT of December 24, 2018, of Health Minister 

 

Evaluations 

1. Present the objectives of the action plan to respond to climate change in the health 

sector for the period 2019-2030 and vision to 2030? Discuss to your local situation? 

2. What is the role of stakeholders involved in planning, implementing and reporting 

climate change response activities of the health sector in Vietnam? Discuss to your local 

situation? 
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SESSION 5. VULNERABILITY AND ADAPTATION 

ASSESSMENT  

Learning objects 

After completing this lesson, trainees need to be able to: 

 Describe the steps to assess vulnerability and capacity to adapt to climate change. 

 Understand basic indicators of vulnerability assessment and adaptive capacity, 

including how to use basic indicators. 

 Be able to apply assessment of vulnerability and adaptive capacity of the health 

sector to climate change in some specific situations. 

 

CONTENTS 

I. INTRODUCTION 

Climate change or global warming has increased the intensity, frequency, and 

distribution of extreme weather events (storms, tsunamis, floods, droughts ...) and is 

becoming a threat global threat in the 21st century. Climate change affects every aspect 

of life, causing environmental degradation, changing natural and social systems, 

destroying infrastructure, thereby increasing public health problems (increasing the rate 

of malnutrition, infectious diseases, lack of clean water and food, increase diseases 

caused by environmental pollution ...). Climate-sensitive health problems are one of the 

leading causes of illness and death. Every year there are millions of cases of malnutrition, 

infectious diseases (diarrhea, malaria and dengue fever), injuries, disability and death due 

to extreme weather events. Therefore, climate change adaptation strategies are an urgent 

requirement of countries around the world. The process of assessing vulnerability and 

adaptive capacity is an indispensable component in the context of climate and weather 

that often changes complicatedly difficult to forecast. The objective of this lesson 

presents the steps to assess vulnerability and adaptability to climate change, as well as the 

action plan to respond to climate change in Vietnam's health sector.  

II. RELEVANT DEFINITIONS/ CONCEPT 

2.1. Vulnerability 

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 
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opportunities [2]. In the health context adaptation is synonymous with the prevention, 

where primary prevention aims to reduce exposure to risks, secondary prevention aims to 

prevent the onset of adverse health outcomes, and tertiary prevention aims to reduce 

morbidity and minimize impacts. 

Adaptive capacity: Adaptive capacity (in relation to climate change impacts) is the 

ability of a system to adjust to climate change (including climate variability and 

extremes) to moderate potential damages, to take advantage of opportunities, or to cope 

with the consequences  

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. 

Sensitivity: The degree to which a system or species is affected, either adversely or 

beneficially, by climate variability or change. 

Vulnerability: Vulnerability is the degree to which a system is susceptible to and unable 

to cope with, adverse effects of climate change, including climate variability and 

extremes 

Vulnerability and Adaptation Assessment: is a process to identify and prepare for 

changing health risks. V&A assessments can provide information for decision-makers on 

the extent and magnitude of likely health risks with climate change, as well as suggest 

priority policies and programs that can prevent or reduce the severity of future impacts. 

III. V&A ASSESSMENT METHODOLOGY  

Initially, the vulnerability was focused on assessing the level of danger from 

natural threats. Later this approach was also applied to the aspect of food security; 

poverty and livelihoods, socio-economic development; conservation of resources and 

ecosystems. Threats due to climate change are often considered as extreme weather 

events such as floods, storms, droughts, and earthquakes. Vulnerable objects are people, 

the economy and the environment, ecosystems. Studies have shown that, when exposed 

to a threat but affecting each different socio-economic group, there are different 

vulnerabilities. In this approach, poverty, isolation, conflict, lack of rights and supplies 

are decisive factors for vulnerability. 

Recently, vulnerability research has been focused on increasing the capacity of 

vulnerable groups, by forecasting, responding, building resilience and adapting to 

changes. Vulnerability is increasingly being approached more comprehensively; many 

studies have combined environmental change and risks with socio-economic aspects to 

identify vulnerabilities. Typically, integrating vulnerability assessment with groups of 

social-ecological systems capable of coping with changes and fluctuations in the long 
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term. Even in aspects of sustainable development, economic integration, vulnerability is 

also mentioned. 

In Vietnam, vulnerability studies begin in the late 20th century. Initially, 

vulnerability studies focused on natural system changes, and then a general approach 

including vulnerability to natural resources, economy - society, people and the 

environment caused by disasters originating from both nature and human activity. So far, 

the vulnerability study has been focused on increasing the capacity of the community, 

increasing the resilience/ bearing capacity of ecosystems through assessing the current 

status and vulnerability forecast of the communities community groups, natural resources 

- environment, economic sectors. 

IV. STEPS IN ASSESSING VULNERABILITY AND ADAPTATION 

Methods and tools for assessing vulnerability and capacity to adapt to climate 

change are increasingly concerned, many different approaches have been developed and 

applied in practice. However, there is no single method suitable for all countries and 

localities. The method is selected based on specific information needs and in accordance 

with current laws, planning frameworks, human resources, and available data. This 

course introduces methods of assessing vulnerability and adaptability to climate change 

that is commonly applied in the field of Public Health, of the World Health Organization 

(WHO, 2013). Abbreviated name is V&A evaluation. 

The steps taken in the V&A evaluation will depend on the purpose of the user. For 

example, if the main concern is to enhance the ability to prepare for extreme weather 

events, the V&A evaluation will focus on describing vulnerabilities and identifying 

policies, programs to lift-high preparation capacity of health facilities and enhanced 

resilience of the community. Other V&A evaluation can be broader in scope and 

investigate a range of health concerns related to climate change and can predict health 

impacts according to climate scenarios and society economic scenarios different. 

Due to the constantly changing climate as well as changes in public health 

policies, the development of socio-economic ..., the process of V&A evaluation is a 

repeat process. The results of an evaluation, to provide information on the current 

vulnerability, impact, policies, and programs, and also identify actions for future 

evaluation. 

 

According to WHO’s guidelines (2013), a V&A assessment includes 5 main steps: 

(1) Frame and scope the assessment 

(2) Assess vulnerability 

(3) Assess future impacts 

(4) Assess adaptation  

(5) Manage and monitor risks  
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Figure 5.1: Overview of the vulnerability and adaptation assessment process 

4.1. Step 1: Determine the framework and scope of the assessment 

The scope of the assessment includes assessment tasks, available time and resources 

(human, financial); identify and describe how to manage the assessment; Building an 

experienced team; planning; and develop a communication plan to inform stakeholders 

about the results and progress of the assessment. The evaluation process can last from a 

few months to more than a year and can be related to a few many scientists and 

stakeholders. Budget for evaluation may be little or very much. The process of defining 

frames and scope of assessment usually includes: 

Identify geographic areas and health issues of concern 

Determining the health issues that need attention and the geographical scope to be 

assessed helps identify which groups of experts and stakeholders need to participate in 

the assessment team, as well as the groups of subjects to report on the results. Climate-

sensitive health issues can be considered in full or focused on dangerous infectious 



 
VINAHEMA 

 
 

82 
 

diseases or the health effects of some specific extreme weather events. Geographical 

areas to be assessed can be national or concentrated in some localities. 

 Identify questions to be addressed and steps to take 

Determining the questions that need to be addressed is important because otherwise, the 

information needed for decision making will be missing. Questions to be addressed 

include: 

 Which areas and population groups are vulnerable to climate change? 

 Current burden and distribution of health issues related to climate change? 

 Other factors (not the weather and climate) determine the vulnerability of people 

and the health system? 

 How is the effectiveness of health policies and programs and related issues in 

managing health issues related to climate sensitivity? 

 How can the burden of health problems related to climate sensitivity change in the 

coming decades, not related to climate change? 

 Possible impacts on health due to climate change in the next few decades and in the 

long term? 

 How well is the health system prepared with changes in demand due to changes in 

geographic distribution, disease incidence and timing of climate-sensitive health 

problems? 

 What additional public health policies and programs are needed to manage health 

effectively? 

 What policies and programs are needed for other areas to protect health? 

 What are the estimated costs and benefits of proposed policies and programs? 

 How are the vulnerabilities of groups such as indigenous communities and women 

considered in the assessment? 

 

Determine the policy context for V&A evaluation 

It is necessary to identify existing policies and programs related to climate change, 

health, and health determinants. In many low-income countries, assessments are made as 

part of a national report to the UN Framework Convention on Climate Change 

(UNFCCC). All countries signing the UNFCCC are required to provide information on 

vulnerability and adaptability to climate change. Other countries will be funded to 

implement national V&A assessment programs. The policy context for evaluation may 

also include the influence of civil society groups and non-governmental organizations 

(NGOs). 

 



 
VINAHEMA 

 
 

83 
 

Establish an assessment team and management plan 

The members of the evaluation team need relevant expertise and experience to assess the 

health risks associated with climate change. For example, if the focus is on vector-borne 

diseases in a particular region, the project team may include entomologists, public health 

experts, and representatives of health facilities, meteorologists and officials in relevant 

fields. The management plan should include the evaluation time, the roles and 

responsibilities of stakeholders, and the budget. 

 

Establish a process of stakeholders involved in the assessment 

Stakeholders often include policymakers, scientists, program managers (from ministries, 

departments, and non-governmental organizations, national and regional climate change 

response committees), and those most likely to be affected by climate change. The review 

team should establish a process to clearly identify the contribution of stakeholders in the 

design, implementation, monitoring, and reporting of results. Stakeholders may change 

during the assessment process because of the experience and expertise required to assess 

current health burdens, forecast future burdens and identify modifications to policies and 

the program will be different at each stage. At the first stage, the step of determining the 

assessment framework and the scope of the assessment, the stakeholders can be a small 

group whose task is to identify the objectives and other necessary stakeholders. The next 

stage will need the participation of many stakeholders in different fields. 

Develop a communication plan 

The communication plan for the evaluation process and results should be developed right 

from the first stage of the V&A evaluation process. The reliability and legality of the 

evaluation results will increase as stakeholders review and carefully discuss the content 

of the assessment. The unit receiving the evaluation report (eg MOH, Department of 

Health, and the group responsible for national communication for UNFCCC) and the 

method of delivering the results should be clearly defined. 

4.2. Step 2: Assess the vulnerability  

Includes a description of current climate hazards and recent climate change, and 

describes public health policies and programs to deal with these risks. The process of 

vulnerability assessment involves many parts, including two basic parts: 

Describe the current hazards of climate-sensitive health issues, including the most 

vulnerable populations and regions. 

An initial assessment of CCR includes qualitative and quantitative descriptions of the 

distribution and burden of health problems related to climate sensitivity in communities 
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or vulnerable areas. Interested in health outcomes should be reflected in the priorities of 

the MOH or the local community. Although climate change affects all populations and 

regions, a number of population groups and regions are more vulnerable, so they have to 

suffer much damage if not prepared. For example, all people living in flooded areas are in 

danger, but some groups (for example, children, the elderly, people with disabilities, 

people living along rivers) will see more difficult to solve themselves escape in flood, so 

these are vulnerable groups. Table 1 provides a list of vulnerable groups. 

4.3. Step 3: Assess and predict future risks 

Assess and project future risks through 3 elements: 

• Describe current exposure-response relationships, taking into account other 

factors that affect these relationships 

• Qualitative or quantitative methods 

• Describe how the risks of climate-sensitive health outcomes, including the most 

vulnerable populations and regions, may change over the coming decades, 

irrespective of climate change 

• The time period of analysis 

• The geographic region of interest 

• Choice of scenarios 

• Estimate the possible additional burden of adverse health outcomes due to 

climate change 

• Qualitative or quantitative methods 

 

Health impacts in a specific area depending on the actual climate situation, vulnerability 

and community response experience. These impacts are also determined by activities 

performed in and out of the health sector to resolve potential risks aim to prevent 

negative health consequences. Changes in demographics, socio-economic development, 

urbanization, and other important factors are related to an increase or decrease in climate-

sensitive health issues. Possible additional burdens of climate-sensitive health problems 

can be estimated by quantitative or qualitative, depending on data, resources and 

available capacity. Quantitative methods can be used to model relationships and 

extrapolate future burdens and risks (often over a long period of time) while qualitative 

methods will complement that Professional assessment and development of scenarios can 

be used to estimate future impacts (often changes in short time). 

 

The evaluation team needs to decide on the time period to be assessed. These 

periods need to balance the needs of decision makers (often interested in changes in the 

next 5-10 years) and the demand to understand climate change affects health for decades 

or longer. Also considering other factors that are likely to change over time, such as 
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demographics, urbanization, and socio-economic development, is also a challenge. The 

longer the evaluation period is, the more difficult it is to estimate the changes in the 

relevant factors. Selection of time intervals will depend on the center of the assessment. 

For example, if an assessment goal is to determine the needs and mitigation of health 

infrastructure, the longer time will be concerned. The reason is health infrastructures that 

are often used for decades, so it is necessary to take into account long-term climate 

change. 

4.4. Step 4: Assessment of adaptability:  Priorities and implementation of health 

protection solutions 

Identify priority policies and programs to adapt to climate change in the present and in 

the future. Adapting to health risks because climate change is actually a process of risk 

management. There are many documents from national and international organizations 

that guide the methods to identify and manage climate change hazards. Depending on the 

actual situation of each country, it is necessary to identify priority policies and programs 

to resolve current and future health risks. 

Adaptation assessment needs to identify potential revisions to existing policies and 

programs and develop new policies and measures to prepare and respond to emerging 

health risks related to climate change. Normally, public health officials and stakeholders 

participate in the design and operation of current programs as the most appropriate object 

to determine appropriate modifications, as they have a detailed understanding of ongoing 

activities, issues to be resolved and improvements needed to effectively implement 

policies and programs, including human resources, finance, and methods. 

Design and implementation of policies and programs that take place in the context 

of related factors may change over time, such as vulnerability factors (population, 

region), culture factors, the status of public health infrastructure and health care capacity. 

Therefore, in order to effectively design and implement policy changes, it is necessary to 

understand the appropriateness of current policies and alternatives follow to different 

climate change scenarios. Criteria that can be used to assess the appropriateness of 

climate change adaptation policies and programs include: 

• Technical feasibility: It is a wonder that whether a method is technically feasible and 

available? For example, although vaccination is an effective method to resolve 

potential changes within the geographic scope of malaria but this method is not 

available. 

• Operational feasibility: It is wonder whether the health system has a sufficient 

workforce, financial sustainability, service delivery mechanisms, technical 

knowledge and capacity to provide interventions or programs? 
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• Effectiveness: How effective is the proposed policy or program in reducing the 

proportion of adverse health outcomes? For example, not all malaria prophylaxis is 

effective in all regions due to the development of drug resistance 

• Environmental acceptance: Does the proposed policy or program cause unacceptable 

environmental consequences? For example, drainage in marshes can reduce the 

number of diseases - vectors, but also cause adverse ecological consequences. 

• Economic efficiency: It is consideration of costs - benefits of policies and programs. 

For example, if the cost of buying bed nets, which are treated with insecticide 

chemicals, is too costly for high-risk groups, does providing free or price-supported 

bed nets ensure cost-effectiveness? How much will the cost be? and who will pay? 

Will bed nets be used by high-risk people or will they be sold to neighboring 

communities for profit? What are the benefits of reducing malaria incidence? 

• Social and legal acceptance: Is the proposed policy or program consistent with the 

law and social customs and conventions of the community or country? 

 

After the policies and programs have been narrowed into practical, additional analysis 

through quantitative assessments, consultations with experts and stakeholders are 

necessary to have appropriate decisions. Additional analyzes such as exposure intensity, 

available human and financial resources, relevance to current policies, actions needed to 

reduce negative consequences. At the end of the assessment process, some policies and 

programs will be selected while other policies are removed or considered unfeasible in 

the short term, however they may be reconsidered in the future.  

4.5. Define needed resources for deployment and barriers that need to be resolved 

For each identified priority policy and program, a brief description of the requirements is 

necessary to implement it within the expected timeframe. Examples of descriptions of 

estimated and effective benefits to reduce current and future vulnerabilities, required 

resources, feasibility, and limitations when implementing. There should be a discussion 

of current policies and programs designed to resolve health issues, and necessary 

modifications to increase efficiency aim to respond to current and future climate change. 

The discussion should consider how to ensure ongoing, long-term involvement of 

stakeholders and funding to maintain; How to identify changes in climate, population and 

mitigation of the health system over time. There may be barriers, difficulties and 

limitations that need to be resolved. Some common barriers in risk management include 

lack of leadership capacity, lack of manpower and finance, inadequate information, lack 

of authority to act, lack of multi-sectoral coordination, or the impact of social and cultural 

factors. Summarizing the costs and benefits of each program is very useful, including 
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how the program has been planned to reduce the burden of climate-sensitive health 

issues, possible consequences with human health if the program is not implemented and 

cost estimates over time to implement and continue to support the program. 

Estimate the cost of action and inaction to protect your health 

Decision makers are interested in the cost of climate change adaptation measures, and the 

effectiveness of policies and programs. It is necessary to compare the current costs and 

the expected impacts when not implementing additional programs (non-action costs) and 

the costs of implementing policies and programs to resolve risks (operating costs). Costs 

and consequences of non-action include the cost of further treatment of medical burden 

due to climate change, costs related to premature death, and other costs (time and effort 

of caregivers, ... ). The cost of policies and programs includes all health promotion 

activities, medical interventions, and prevention including early warning and emergency 

response systems. 

Develop and propose medical adaptation plans 

It is necessary to identify the most appropriate, effective, cost-effective and priority 

actions that protect health from the current and future impacts of climate change. It is a 

complex and repetitive process. The development of adaptation plans and programs for 

the health sector will vary, depending on the strategic policy and specific demand of 

program, which identified from the beginning of the assessment process. However, the 

V&A evaluation process itself may be an important tool to build collaboration between 

stakeholders. Once the current and future health risks are better understood and the 

potential for adjustment and adaptation options is assessed, the next steps need to include 

stakeholder consultation, communication, and discussion with health leaders and other 

leaders on applying this new information to respond to climate change. 

Step 4: Develop procedures for managing and monitoring health risk factors  

Health risk management related to climate change is increasingly concerned due to the 

continuous and unpredictable climate change. It is necessary to understand the 

relationship between weather/climate and factors that determine health. Therefore, the 

policy development process should always be updated with new knowledge and 

experience. Flexibility in policy is needed to handle large or sudden changes in weather, 

climate and other factors such as changes in social, economic and political models. 

Monitoring and evaluation should be repeated in the risk management process to ensure 

effective policies and programs are implemented in changing climate conditions. 

Effective monitoring programs need to know the monitoring indicators such as the 

vulnerability change, the incidence and the geographical scope of climate-sensitive health 
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issues, environmental changes related (eg temperature changes, precipitation, ozone 

concentration and land use), and variables that may interfere with environmental and 

health variables such as demographic changes, infrastructure and economic development. 

Indicators are categorized into four areas: environment, disease and death, vulnerability, 

and policies related to climate change adaptation. Effective monitoring and evaluation 

programs require a long-term commitment of people and financial resources. 

 

V. V&A ASSESSMENT INDICATORS SYSTEM 

Including 2 parts: (1) National V&A evaluation indicators; and (2) Provincial V&A 

evaluation indicators. The list of V&A evaluation indicators in each level is divided into 

3 groups to assess the level of exposure to climate change and extreme weather events; 

sensitivity level; and risks related to the adaptive capacity of the health sector under the 

impact of climate change. 

See more details in the reference: University of Public Health (2019), Summarized report 

on the assessment of the vulnerability and adaptive capacity of the health sector against 

the impacts of climate change. 

 

 

CONCLUSION 

The goal of V&A assessment is to better understand climate change and the effects of 

this change on the risk of current and future health, thereby providing better information 

in policy development and chapters on responding process. In general, the V&A 

evaluation process is similar for all countries and regions, but the structure and content of 

the assessment will vary depending on local circumstances, socio-economic 

characteristics, legal framework, and other factors. There are five main steps in the V&A 

assessment according to WHO guidelines, includin (1) Determining the assessment 

framework and scope of assessment; (2) Assessment of vulnerability; (3) Impact 

assessment; (4) Adaptability assessment; and (5) Risk management and monitoring. 

All policies and programs determined to protect health through the assessment process 

should take into account the social, economic, environmental and political context. 

Differences between communities and between countries will affect the structure and 

implementation of policies and programs. Policy makers and the public must have 

enough knowledge about the health risks of climate change and the many measures 

necessary to reduce the negative impacts on current and expected health. Policies need to 

be taken into account the feasibility, benefits, acceptability, efficiency and cost; the 

availability and distribution of resources; and the structure of important organizations. A 

careful review can be a contribution to protecting health from the effects of climate 
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change. Health risk management of climate change related to repeated management 

process begins by assessing the current and future vulnerabilities of the community or 

region; quantify or quantify the level of future medical burden due to climate change; 

design and implement policies and programs to reduce current and future health risks due 

to climate change; and then monitor and evaluate these policies and programs to 

determine the necessary revisions. Commitments of stakeholders are inseparable from 

this assessment process. Health risks related to climate change create opportunities and 

challenges for health agencies to demonstrate leadership capabilities within and outside 

the industry as well as the ability to coordinate with relevant stakeholders in climate 

change adaptation. 
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