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1. Introduction 

The earth is heating up as a result of human activity. At the time of writing, the average 

global surface temperature is 1.1 degrees Celsius higher than it was in the pre-industrial 

period (1850 to 1900), and this average masks significant regional variations, with some 

areas significantly hotter than this.1 Irrespective of any actions taken to slow climate change 

(such as curbs on the use of fossil fuels), the best estimate for all climate models is that this 

average temperature will rise to 1.5 degrees Celsius by 2040. After that, the path of climate 

change will depend on measures taken (from now) to decrease greenhouse gas emissions: 

the “intermediate” projection of the Intergovernmental Panel on Climate Change (IPCC) is for 

an average temperature rise to 2.7 degrees over pre-industrial levels by the end of the 

century, although the rise could be much lower if the world is able to achieve zero emissions 

of greenhouse gases by 2050.2 

These climatic conditions have not existed on earth for around 125,000 years.3 They have 

no precedent in recorded human history. As a result, it is likely that they will have profound 

impacts on most aspects of human life on the planet.  

This document outlines the key impacts that climate change is likely to have on four areas of 

humanitarian response: water and sanitation; health; nutrition and food security; and 

livelihoods. It first considers the consequences of climate change for extreme weather 

events, then addresses the specific impact of both extreme weather events and longer-term 

climate change on each of the four areas outlined above. 

The document is based on a short literature review conducted in late 2022. 

2. The consequences of climate change for extreme  

weather events 

We are already seeing the impact of climate change on extreme weather events, such as 

floods, cyclones, extreme heat and cold, wildfires and droughts, and can expect these 

impacts to intensify. Climate change will cause “increases in the frequency of concurrent 

heatwaves and droughts on the global scale (high confidence); fire weather in some regions 

of all inhabited continents (medium confidence); and compound flooding in some locations 

(medium confidence).”4,5 The IPCC suggests that as temperatures shift from 1 degree above 

the pre-industrial average to 1.5 degrees above the pre-industrial average, the risk and 

impact of extreme weather events globally will move from being “moderate” to “high.”6 The 

next two decades form a transition zone from the world we know to a world with more 

frequent and more intense extreme weather.  

 

1 Masson-Delmotte et al., 2021. 
2 Masson-Delmotte et al., 2021. 
3 Masson-Delmotte et al., 2021. 
4 Masson-Delmotte et al., 2021, p. 9. 
5 This report cites the IPCC reports throughout, using their analysis of confidence level. The IPCC uses the 
following levels of confidence: very low, low, medium, high and very high. This is a statement “based on the type, 
amount, quality, and consistency of evidence (e.g., mechanistic understanding, theory, data, models, expert 
judgment) and the degree of agreement. Confidence is expressed qualitatively.” (Mastrandea et al. 2010, p 1) 
6 Pörtner, Roberts, Tignor, et al., 2022. 
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These changes are projected to happen everywhere, with their strongest impacts in Africa 

and Asia, and to a lesser extend in North America and Europe.7  

2.1. Impacts of climate change on heatwaves 

Climate change will significantly increase the likelihood of heatwaves in many places. 

It is important to recognise that there are differences between “‘extreme heat” and 

“heatwaves.” Definitions of extreme heat focus exclusively on temperature—for example, as 

a period of “marked unusual hot weather (max, min and daily average) over a region 

persisting at least two consecutive days during the hot period of the year based on local 

climatological conditions, with thermal conditions recorded above given thresholds.”8 Some 

definitions of heatwave broaden this to include both heat and humidity, as this combination 

can have a particularly marked effect on human and natural systems.9 When providing 

International Medical Corps country programs with heatwave forecasts from G-SRAT, the 

climate adaptive programming initiative has used the definition given by Lange et al. (2020) 

that uses both a relative indicator based on temperature and an absolute indicator based on 

temperature and relative humidity, related to their respective threshold values. 

Climate change has already more than quadrupled the possibility of an extreme heat 

event.10,11 According to the IPCC, “Record temperatures in 2020 resulted in a new high of 3.1 

billion more person-days of heatwave exposure among people older than 65 years and 626 

million more person-days affecting children younger than 1 year, compared with the annual 

average for the 1986–2005 baseline.”12,13 Climate change is projected to increase the 

intensity, frequency and duration of extreme hot days and heatwaves14 in all areas: at 1.5 

degrees, the likelihood of what would previously have been a “one in 50-year” extreme heat 

event increases 8.6 times on average.15 

In terms of geographical distribution, predictions suggest that extreme heat and heatwaves 

will become hotter and/or more frequent and/or of longer duration in most areas where 

International Medical Corps works. Semi-arid regions, including in Africa and Asia, will see 

“the highest increase in the temperature of the hottest days, at about 1.5 to 2 times the rate 

of global warming (high confidence).”16 In Asia, more intense heatwaves of longer durations 

and occurring at a higher frequency are projected over India17 and Pakistan.18 In Africa, 

“mortality-related heat stress levels and deadly temperatures are very likely to become more 

frequent in the future…for a 2°C global warming…In particular the equatorial regions where 

heat is combined with higher humidity levels, but also North Africa, the Sahel and Southern 

 

7 Masson-Delmotte et al., 2021. 
8 Lee et al., 2019, p. 7. 
9 Lee et al, 2019, p.7. Note also that WHO defines heatwaves as “sustained periods of uncharacteristically high 
temperatures that increase morbidity and mortality” (Lee et al., 2019, p. 2). 
10 Masson-Delmotte et al., 2021. 
11 The likelihood of a one in 50-year event occurring is 4.8x that of it occurring in the pre-industrial period, and the 
intensity of that event will be an average 1.2 degrees hotter. 
12 In fact, the IPCC finds that with “every additional 0.5°C of global warming causes clearly discernible increases in the 
intensity and frequency of hot extremes, including heatwaves (very likely)” (Seneviratne et al., 2021, p. 1534. 
13 Romanello et al., 2021. 
14 Lee et al., 2019; Masson-Delmotte et al., 2021; Romanello et al., 2021. 
15 Masson-Delmotte et al., 2021.  
16 Seneviratne et al., 2021, p. 1518. 
17 Mishra et al., 2017; Murari et al., 2015. 
18 Nasim et al., 2018. 
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Africa…are among the regions with the largest increases of heat stress.”19 Urban areas are 

likely to be particularly badly affected.  

2.2. Impacts of climate change on flooding 

Flooding is extremely hard to predict, but it is likely that river flooding and coastal 

flooding will increase. 

It is important to differentiate between three types of flooding. 

• Fluvial (river) floods: when precipitation or snow melt make a body of water overflow, 

flooding the areas around the body of water. 

• Pluvial floods: when precipitation is so intense that areas independent of a body of water 

(often urban areas) are flooded.  

• Coastal floods: when seawater floods areas along the coast, generally as a result of high 

winds and tides.  

In certain cases, these different forms of flooding can combine (e.g., as in estuarial floods, 

where coastal and river flooding combine).  

Because climate change is predicted to modify precipitation patterns, intensifying dry and 

wet weather, it can influence all three types of floods.20 We are already seeing increases in 

the intensity of flooding in a number of areas associated with climate change21—including 

recent flooding in Pakistan in 202222—and it is expected that flooding will increase.23 

Although the specifics of where flooding occurs and will occur are complex, and thus hard to 

forecast, there is overall “high confidence that the magnitude and frequency of floods are 

projected to increase in many regions.”24 Increases in rainfall intensity and duration will 

probably increase fluvial25 and pluvial26 flooding at a global level. In Africa, where most 

“regions will undergo an increase in heavy precipitation that can lead to pluvial floods (high 

confidence),” with west and central Africa mentioned as being particularly at risk.27 There is 

“medium confidence that extreme precipitation, mean precipitation and river floods will 

increase across most Asian regions.”28 Climate change will also make flooding more 

probable in coastal cities as a result of the combination of more frequent extreme sea 

flooding events (due to sea level rise and storm surge) and extreme rainfall/riverflow 

events.29  

  

 

19 Ranasinghe et al., 2021, p. 1793. 
20 Although note that “The link between rainfall and flooding is complex. While observed increases in extreme 
precipitation have increased the frequency and magnitude of pluvial floods and river floods in some regions, 
floods could decrease in some regions due to other factors” (Caretta et al., 2022, p. 577).  
21 Caretta et al., 2022. 
22 Reliefweb, 2022. 
23 Seneviratne et al., 2021. 
24 Caretta et al., 2022, p. 608. 
25 Caretta et al., 2022; Seneviratne et al., 2021. 
26 Seneviratne et al., 2021. 
27 Ranasinghe et al., 2021, p. 1795. 
28 Ranasinghe et al., 2021, p. 1795. 
29 Masson-Delmotte et al., 2021. 
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2.3. Impacts of climate change on droughts 

The impact of climate change on drought differs greatly depending on location. 

Globally, the likelihood of agricultural drought will increase despite increased rainfall. 

As with floods, the literature distinguishes several different types of droughts. Meteorological 

droughts are periods of persistent low precipitation compared to normal levels for the area. 

These can lead to a reduction in surface or sub-surface water supply, known as hydrological 

drought. Agricultural drought occurs when low soil moisture (generally related to lack of 

precipitation), potentially combined with high evapotranspiration, means that there is not 

enough water to enable crops (sometimes specific named crops) to grow. While rainfall has 

increased in many parts of the world, the periodicity of rainfall is also changing as a result of 

climate change, and around 700 million people are “experiencing longer dry spells than 

shorter dry spells since the 1950s (medium confidence).”30 Changes in precipitation coupled 

with increases in temperature and resulting higher levels of evaporation and transpiration 

have already contributed to increases in agricultural droughts in some regions.31 

Looking to the next two decades, with regards to meteorological droughts, there will be 

“changes in intensity and frequency…with more regions showing increases than 

decreases.”32 Agricultural droughts will affect larger areas than hydrological droughts,33 as 

soil moisture is determined not just by precipitation but also by evaporation and by the 

degree to which precipitation is absorbed—an element that can be affected where more 

intense precipitation occurs over drier ground and so runs off, rather than being absorbed. 

Extreme agricultural droughts are projected to be at least twice as likely globally at 1.5°C 

and affect large areas of northern South America, the Mediterranean, western China and 

high latitudes in North America and Eurasia.34 However, they are predicted to decrease in 

other areas such as parts of the Sahel, the southern Arabian Peninsula, some (a minority of) 

areas of the horn of Africa and parts of west Asia.35  

2.4. Impact of climate change on wildfires 

Climate change has increased the number of wildfires, and this trend will continue. 

Climate change is also expected to increase the incidence and coverage of wildfires. This 

trend has already begun: “nearly 60% of countries had an increase in the number of days 

people were exposed to very high or extremely high fire danger in 2017–20 compared with 

2001–04, and 72% of countries had increased human exposure to wildfires across the same 

period.”36 Geographically, over 2016-2018, India and China experienced the greatest 

increases, with an increase of more than 21 million people exposed in India and 17 million 

exposed in China.37 Fire weather is expected to increase in North America, Central America, 

South America, Oceania and across Asia (except Southeast Asia, the Tibetan Plateau and 

the Arabian Peninsula) as a result of climate change.38 

 

30 Caretta et al., 2022, p. 4. 
31 Masson-Delmotte et al., 2021. 
32 Masson-Delmotte et al., 2021, p. 15. 
33 Caretta et al., 2022. 
34 Caretta et al., 2022. 
35 Caretta et al., 2022. 
36 Romanello et al., 2021, p. 1628. 
37 Watts et al., 2019. 
38 Seneviratne et al., 2021. 
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2.5. Impact of climate change on tropical storms and cyclones 

Climate change does not necessarily make storms more frequent, but it does make 

them more damaging. 

The main impact of climate change on cyclones and tropical storms is to increase their 

intensity and “destructive energy.”39 To date, the “adverse impacts from tropical cyclones, 

with related losses and damages, have increased due to sea level rise and the increase in 

heavy precipitation (medium confidence).”40 The location of tropical storms is also shifting 

away from the tropics and toward the poles.41 There are insufficient data to show whether 

climate change has made tropical storms more frequent.  

Climate change is projected to continue to increase the intensity of cyclones, as 

temperatures rise and the oceans warm. WMO projects that “every 1°C increase in tropical 

sea-surface temperature will likely result in a 3–5% increase in cyclone wind-speed.”42 As 

such, the IPCC predicts with high confidence that the proportion of intense cyclones and 

tropical storms (categories 4–5) will increase at the global scale with increased global 

warming.43 

The main immediate concerns related to tropical storms and cyclones relate to increased 

precipitation leading to flooding, and coastal development combined with sea-level rise 

leading to storm surges in densely inhabited coastal and delta areas. It should be noted that 

many humanitarian practitioners and populations affected by storms have identified storms 

as occurring in new areas—but there is not as yet scientific evidence for this. 

2.6. The consequences of climate change for forced displacement  

Current data do not show a global trend in increased displacement as a result of 

climate change—but large-scale climate displacement is occurring in some places, 

and will continue. 

Though the relationship between climate change and extreme weather is fairly clear, the 

relationship between climate change and distress migration is more complex. Climate can 

influence people’s decisions to move in a number of different ways. Acute events such as 

flooding or cyclones may force people to find shelter elsewhere. Longer-term environmental 

impacts, such as sea-level rise or increased difficulty in growing crops, may contribute to 

decisions to move (although studies suggest that, in many cases, climate is just one of many 

factors that influence this type of decision).44 But the economic impacts of climate change 

may also prevent people from moving.45  

The nature of this movement also differs from one situation to the next, and often depends 

on pre-existing patterns of movement within the household or community. People might 

move for a short period of time—perhaps until the flood waters have subsided—or for longer 

periods. They might move within their own local area, their own country or across an 

international border. They might move as entire households, or one member of the 

household might move in order to send remittances home.  

 

39 Biermann & Boas, 2010, p. 68. 
40 Pörtner, Roberts, Tignor, et al., 2022, p. 9. 
41 Masson-Delmotte et al., 2021. 
42 IASC, 2021, p. 4; see also WMO, 2020. 
43 Masson-Delmotte et al., 2021. 
44 Peters, 2020; Jayawardhan, 2017; McAdam, 2014.  
45 ICRC, 2020 
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As a result, it is difficult to make any broad, quantified statement on the degree to which 

climate has affected migration to date. A recent review of the literature on the topic46 

suggests that there so far is “no evidence for an upward trend” in the total global number of 

people migrating that could be attributed to extreme weather events or to the longer-term 

effects of climate change.47 The IPCC, however, has made clear that extreme weather 

events have contributed to displacement,48 and there is ample evidence that even if the 

global numbers have not increased, large-scale displacement related to climate change is 

occurring in specific contexts: for example, in recent years drought has contributed to more 

than 1 million people being displaced in Somalia,49 and cyclones and flooding have led to the 

displacement of very large numbers of people in South Asia.50 

In general, people moving to escape extreme weather events have tended to stay in their 

own countries, and the displacement has been temporary,51 which makes estimating the 

numbers of people affected more challenging. When it comes to longer term climate change-

related migration, numbers are difficult to estimate because there has been very little study 

of the phenomenon.52 There are examples from countries such as Bangladesh and Iraq of 

millions of people moving away from areas that are becoming increasingly unproductive and 

hazard-prone, and climate change has undoubtedly played a part in their decisions to 

move.53 International Medical Corps staff in the focus groups gave numerous examples of 

both short- and long-term population movements that they attributed to climate change. 

If it is difficult to put a number to the many people who have already been forced to move as 

a result of climate change, it is equally difficult to project how many people will be displaced 

in the future. Projections vary enormously54 for the definitional reasons outlined above, and 

because future numbers depend on choices that still have to be made by governments and 

people around the world. Specifically, the number of people displaced by climate will be 

determined by the success or otherwise of actions taken to prevent further climate change 

(mitigation), and of actions taken to protect people from the worst effects of climate change 

(such as flood defenses, changes to agricultural practices, and other adaptation activities).55 

One figure often quoted is the one proposed in the 2006 “Stern Report,” which estimated 

that 150–200 million people would be displaced due to climate change by 2050.56 More 

recently, the World Bank’s “Groundswell 2” report estimated that by 2050 the world could 

expect an additional 216 million migrants as a result of climate change, but that 80% of this 

migration could be prevented if governments put effective climate change mitigation and 

 

46 Which considered high- and medium-quality academic journal articles, plus expert studies by climate change 
and migration research organizations and by development and non-governmental organisations (Selby & Daoust, 
2021). 
47 Selby & Daoust, 2021, p.58.  
48 Pörtner, Roberts, Tignor, et al., 2022. 
49 UNDRR, 2019. 
50 Pandey, 2017 in IASC, 2021, p. 21. 
51 Selby & Daoust, 2021. 
52 “Among our pathways, long-term climatic and related changes potentially have the largest and most wide-
ranging implications for migration. However, we have identified no studies of global climate change-induced sea-
level rise affecting present-day migration levels, though coastal hazards (e.g., flooding, erosion, storm surges, 
salinization) do contribute to migration pressures. Only a small number of studies examine existing impacts of 
long-term temperature and precipitation changes on migration.” (Selby & Daoust, 2021, p.ii) 
53 Bronen et al., 2018; ICRC, 2020; Jayawardhan, 2017; Selby & Daoust, 2021.  
54 Selby & Daoust, 2021.  
55 Biermann & Boas, 2010; Field et al., 2014; Romanello et al., 2021. 
56 Stern, 2007.  
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adaptation measures in place.57 Most of these projections are for periods beyond 2050. The 

IPCC says that “migration patterns in the near-term [to 2035] will be driven by 

socioeconomic conditions and governance more than by climate change (medium 

confidence),”58 while “in the mid- to long-term, displacement will increase with intensification 

of heavy precipitation and associated flooding, tropical cyclones, drought and, increasingly, 

sea-level rise (high confidence).”59  

Essentially, we can be almost certain that we will increasingly see very large numbers of 

people displaced in a variety of ways for reasons related to climate change in specific 

locations and situations.60 But it is not possible to say with any certainty how large these 

numbers will be or whether, in the next decade, these episodes of displacement will show an 

increasing trend when compared with recent decades.  

2.7. The consequences of climate change for conflict 

Countries affected by conflict are particularly vulnerable to the effects of climate 

change. The combination of conflict and climate change magnifies crises and 

increases suffering, while decreasing the ability of government and civil society to 

prepare for future disasters. 

The relationship between climate change and conflict is also unclear. Some studies suggest 

a statistically significant link between changes in climate and increased incidence of 

conflict,61 and International Medical Corps focus groups participants gave several examples 

of conflicts that they suggested were clearly related to climatic issues. However, the 

academic consensus appears to be that climate factors alone are not currently leading 

directly to conflict where no pre-existing tensions exist. Climate can, however, contribute 

indirectly to conflict by exacerbating existing social tensions and so making conflict more 

likely.62 In the immediate future, the IPCC suggests that conflict is more likely to be driven by 

socio-economic and governance issues than by climate alone.63 

In many cases, the greater concern will be around climate change and conflict interacting to 

increase vulnerabilities and humanitarian need, because conflict makes it more difficult for 

people to survive the crises of climate change. Conflicts (and particularly internal conflicts) 

can decrease the resources, attention, access and legitimacy that governments need to 

successfully engage in programs to develop resilience or prepare for climate-related crises.64 

Conflicts also serve as a disincentive for external donors to invest in programs to reduce the 

deadly impacts of climate change,65 and make communities and households more 

vulnerable to these impacts by decreasing access to services and making it more difficult to 

earn a living or build up reserves, even in “good” years.66 

 

57 Clement et al., 2021. 
58 Pörtner, Roberts, Tignor, et al., 2022, p. 13. 
59 Pörtner, Roberts, Tignor, et al., 2022, p. 15. 
60 Field et al., 2014. 
61 Hsiang et al., 2013. 
62 Bodhi Global Analysis Ltd, 2021; Field et al., 2014; ICRC, 2020; Peters et al., 2020. 
63 Pörtner, Roberts, Tignor, et al., 2022, p. 15. 
64 Field et al., 2014; ICRC, 2020; Poole et al., 2020.  
65 Knox-Clarke, 2018. 
66 Field et al., 2014; ICRC, 2020; UNDRR, 2019; Wagner & Jamie, 2020.  
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In short, where countries enduring conflict are also affected by climate change, the two 

interact to make suffering much worse. These destructive interactions are common in the 

places where humanitarians work. More than two-thirds of the countries experiencing conflict 

in 202167—including three of the five largest humanitarian crises68—are among the most 

vulnerable in the world to climate change, according to the ND Gain index of climate 

vulnerability.69 

3. Climate change and humanitarian health 

Climate change will have significant negative impacts on the health of people living in 

countries where International Medical Corps operates. The most recent IPCC report states: 

“Climate change and related extreme events will significantly increase ill health and 

premature deaths from the near to long-term (very high confidence).”70 The World Health 

Organization says that climate change is “the biggest health threat facing humanity”71 and 

that 50 years of advances in public health are under threat as a result of climate change.72  

While the threat is clear, “it remains challenging to accurately estimate the scale and impact 

of many climate-sensitive health risks.”73 One figure that is regularly quoted is an excess 

death rate of 250,000 people per year from 2030—which seems low when compared to the 

very negative pronouncements above. The figure does, indeed, represent a significant 

underestimate. It is based on a 2014 study that the authors make clear only considers some 

potential causes of death, has limited ability to model several of these causes and assumes 

an optimistic emissions scenario.74 It also considers mortality only, rather than estimating 

impacts on disease morbidity. 

This negative impact on health will occur in a number of ways. In addition to the health 

impacts of disasters (floods, heatwaves, etc.), changes in temperature and precipitation are 

expected to make conditions more suitable for transmission of infectious diseases in many 

areas, extending the range and/or seasonal duration of diseases, including malaria, dengue 

and cholera.75  

It is important to recognize that poor health, in addition to the intrinsic suffering caused, is a 

major constraint to livelihood generation and a major source of expenditure for poor 

households.76 

  

 

67 According to the World Bank list of fragile and conflict-affected situations, FY 2022 (World Bank, 2022). 
68 By humanitarian expenditure, the three countries are Yemen, DRC and Somalia (Development Initiatives, 2022). 
69 Of 22 countries, nine are in the bottom 20% for exposure to climate change; 14 are in the bottom 20% of the 
ND Gain index for vulnerability to the effects of climate change (a combination of exposure, sensitivity to this 
exposure and ability to adapt) and 19 are in the bottom 20% of the overall ND Gain Index (which combines 
vulnerability with the ability to leverage investment and use it for adaptation). The ICRC report presents these 
data slightly differently: “60% of the 20 countries considered to be most vulnerable to climate change, by the ND-
Gain Index, are sites of armed conflict” (ICRC, 2020, p. 5).  
70 Pörtner, Roberts, Tignor, et al., 2022, p. 15. 
71 WHO, 2023b. 
72 WHO, 2018. 
73 WHO, 2023b. 
74 WHO, 2014. 
75 Alcayna, 2021; Burson, 2021; Chowdhury et al., 2020; Field et al., 2014; Watts et al., 2019. 
76 Chowdhury et al., 2020; Kapoor et al., 2021b; Keim, 2008; Levine & Venton, 2019. 
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3.1. The health impacts of extreme weather events 

3.1.1. Direct health impacts of extreme weather events 

The table below outlines some of the direct health impacts of extreme weather events that 

are outlined in the literature (note that these are not exhaustive lists). 

Table 1: Summary table of the impacts of extreme weather events and populations most 

vulnerable. Authors’ own work. 

Type of 

event 
Injury/Mortality Vulnerable population 

(Flash) 

Flood / 

Cyclone 

Drowning, biting by poisonous 

insects or snakes, being carried 

away by high floods or 

electrocuted.77 Incidence and 

mortality tend to be higher in flash 

floods and storm surges. They tend 

to happen during the peak of the 

flood event, but may also occur post 

flood as people return to salvage 

goods from their homes.78 

Women, children, elderly, migrant 

populations, poor people, people 

with disabilities.79 Minorities and 

ethnic groups might have special 

needs.80 

Extreme 

Heat 

Mild skin irritation (heat rash), 

cramps, swelling, fatigue, heat 

exhaustion and heat stroke (which 

occurs at body temperatures above 

40°C and can be fatal), aggravation 

of pre-existing cardio-vascular and 

respiratory diseases.81 

Elderly, pregnant women, people 

with chronic respiratory or circulatory 

conditions, people living in urban 

areas, outdoor workers, people on 

medication that affects their capacity 

to regulate body temperature.82 

As Table 1 shows, the most vulnerable feel the worst impacts and higher mortalities. In the 

case of floods for example, in many countries, women represent the largest share of 

mortality because they might not have permission to leave the house unaccompanied83. In 

the event of a cyclone, some refugee populations in Cox's Bazar do not have access to 

cyclone shelters located outside the camp as they are not permitted to leave (personal 

communication). The 2021 Lancet countdown found that while “the past 30 years have seen 

statistically significant increases in the number of extreme weather events; only the low HDI 

group [that is, countries scoring low on the Human Development Index] had a statistically 

significant increase in the number of people affected by these events.”84 

 

77 Associated Programme on Flood Management (APFM), 2006; WHO & WMO, 2012. 
78 Few et al., 2004. 
79 Associated Programme on Flood Management (APFM), 2006; Few et al., 2004; WHO & WMO, 2012. 
80 WHO & WMO, 2012. 
81 Lee et al., 2019; WHO, 2015. 
82 Costello et al., 2009; Field et al., 2014; IFRC, 2019; Lee et al., 2019; McMichael & WHO, 2003; WHO, 2015. 
83 Parida, 2015; Watts et al., 2019. 
84 All HDI country groups have had a consistent and statistically significant increase in the number of extreme 
weather events during the past 30 years, with the very high HDI group having the highest increase (appendix 5, 
pp. 28–32). However, only the low-HDI group has had a statistically significant increase of people affected per 
disaster event—a situation that might reflect a more rapid growth in the populations living in high-risk areas within 
low HDI countries or inequities between HDI groups in adaptive capacity and preparedness to respond to 
worsening climate change hazards. Romanello et al, 2021 P. 11. 
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3.2. Indirect health impacts of extreme weather events 

3.2.1. Food and water-borne diseases and extreme weather 

The latest report of the IPCC finds that “heavy rainfall events (high confidence) and flooding 

(medium confidence) are associated with increased water-borne diseases.”85 Extreme water-

related events (heavy rainfall and floods) have been associated with a range of water-borne 

diseases, particularly diarrhea,86 cholera,87 hepatitis88 and typhoid,89 although the evidence 

for a causal relationship between these last diseases and flooding is weaker than for 

diarrhea.90 Hepatitis A and E virus outbreaks have also been seen to occur after heavy rains 

and flooding.91  

With respect to the disease pathway, heavy rainfall and flooding lead to pathogens entering 

the water supply as a result of increased runoff from surrounding areas,92 damage to water 

and sanitation infrastructure leading to fecal matter entering the water supply,93 and changes 

in behavior, such as an increase in open defecation and use of untreated water for washing 

and food preparation.94 In addition, proper food storage and preparation of food depend on 

facilities for storage and cooking), which might be limited during these events. This increases 

the risk of foodborne diseases, especially for vulnerable groups such as pregnant and 

lactating women and children under 5 years of age.95  

Droughts also impact water-borne diseases, by impacting water quality, quantity, and usage. 

Drought can increase the concentration of pathogens such as typhoid, cholera and giardiasis 

in water due to reduced volumes of water and reduced flow rates.96 It can also lead to 

“higher probability of microbial contamination of drinking water due to infiltration of organic 

material along the distribution system when pressure drops [and] higher re-use of 

wastewaters in agriculture, with consequent contamination of fresh vegetables.”97 By 

reducing the amount of water available, droughts also influence usage of water. People may 

be more likely to use untreated water for food preparation or for washing.98  

In addition to increased levels of pathogens, pollutant concentrations increase when 

conditions are drier. This is of concern for “groundwater sources that are already of low 

quality, such as in certain locations in India and Bangladesh, North and Latin America, and 

Africa, where concentrations of arsenic, iron, manganese and fluorides are often 

problems.”99 

 

85 Pörtner, Roberts, Adams, et al., 2022, p. 51. 
86 Few et al., 2004; WHO, 2021b; 2021a. 
87 APFM et al., 2015; WHO, 2021b; 2021a. 
88 APFM et al., 2015; Few et al., 2004; WHO, 2021a. 
89 APFM et al., 2015; Few et al., 2004; WHO, 2021a. 
90 Few et al., 2004. 
91 Few et al., 2004. 
92 Cann et al., 2013; Tinker et al., 2010; WHO, 2021a. 
93 APFM et al., 2015; Cann et al., 2013; WHO, 2021b; 2021a. 
94 McMichael & WHO, 2003. 
95 Bush et all, (2022) 
96 Cann et al., 2013; McMichael & WHO, 2003. 
97 Funari et al., 2012, p. 477; see also Lipp et al., 2002. 
98 Funari et al., 2012; McMichael & WHO, 2003. 
99 WHO, 2017, p. 10 ; see also Caretta et al., 2022.  
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Heatwaves can also impact the incidence of water-borne diseases by speeding up the 

growth rate of pathogens in water infrastructure and elsewhere while making some chemical 

treatments of water less effective (see also the longer-term health impacts of a changing 

climate, below).100 

The populations most vulnerable to water-borne diseases in the aftermath of an extreme 

weather event are children and people with prior health conditions, as well as those living in 

precarious situations who are most likely to end up using contaminated food and water.101 

Importantly, diarrheal diseases already have greater incidence in developing countries.102  

This impact of extreme weather on food and water-borne diseases is projected to increase in 

the near future, as extreme weather events increase. For example, in Pakistan, because of 

extreme weather events, “the proportion of diarrheal deaths due to climate change could rise 

from 11.7% to approximately 17% by 2050” and “is projected to lead to an additional 5,639 

diarrheal-related deaths in children by the year 2030.”103  

3.2.2. Vector-borne diseases and extreme weather 

Extreme weather events, such as heavy rainfall and flooding can lead to standing water that 

stagnates,104 while droughts can reduce water flow—also leading to stagnation of surface 

water—and incite water storing, both of which can create breeding sites for the mosquito 

vector.105 People may also be vulnerable to infection where they have lost shelter or are 

living in temporary shelters.106 

Increased incidence of malaria has been reported after flooding and cyclones,107 as has 

increased incidence of Rift Valley fever.108 Droughts, on the other hand, can lead to increase 

in malaria-related mortality the following year. Because drought can reduce the transmission 

of malaria at the time of the event, there might be “a reduction in herd immunity in the human 

population...[such that] in the subsequent year the size of the vulnerable population is 

increased.”109 People who have been poorly nourished as a result of crop failure may also be 

more susceptible to malaria.110 However, evidence for these indirect links is mixed and 

should not be overemphasized.111 

Schistosomiasis, can also infect larger numbers of people after flooding, where floods wash 

the snail vector from stagnant water (such as rice paddies) into other water features.112 

Similarly, leptospirosis, a zoonotic disease spread by rats, has been associated with flooding 

in a number of countries.113 

 

100 WHO, 2021a. 
101 Few et al., 2004; Martin & Zermoglio, 2017. 
102 Martin & Zermoglio, 2017. 
103 Kapoor et al., 2021b, p. 24; see also WHO, 2016. 
104 Importantly, the mosquito transmitting dengue fever breeds in man-made containers, and thus while water 
stagnation can lead to more breeding, this is especially the case in urbanised spaces (Few et al., 2004). 
105 WHO & WMO, 2012. 
106 Few et al., 2004. 
107 Few et al., 2004; Kapoor et al., 2021a. 
108 Martin & Zermoglio, 2017. 
109 McMichael & WHO, 2003, p. 82. 
110 McMichael & WHO, 2003. 
111 Stanke et al., 2013. 
112 Few et al., 2004. 

113 Few et al., 2004. 
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3.2.3. Non-communicable diseases and extreme weather 

Heatwaves resulting from climate change can aggravate pre-existing cardio-vascular 

diseases.114 Cardiovascular disease is the primary cause of death in heatwaves,115 partially 

as a result of increased blood viscosity.116 They can also make respiratory illnesses such as 

chronic obstructive pulmonary diseases, asthma and respiratory tract infections worse, as 

heatwave conditions “can inflame the airways resulting in sudden and severe respiratory 

distress.”117 Higher temperatures in general lead to increased air pollution, which also 

aggravate respiratory conditions.118  

People with pre-existing conditions, particularly depression and diabetes (as well as the 

cardiovascular and respiratory conditions mentioned above), can be at particular risk of 

negative health impacts in heatwaves as a result of limited mobility and limited awareness of 

the need to stay hydrated or of the dehydrating effects of some medications.119 Women and 

outdoor workers are most vulnerable to the effects of air pollution—the latter because of 

outdoor exposure, the former due to indoor pollution through the use of fuel for cooking, for 

example. Indeed, “exposure to household air pollution is estimated to be around 40% higher 

for women than for men.”120  

Where pre-existing conditions affect mobility, they can also increase the sufferer’s 

vulnerability to other extreme weather events, such as flooding and cyclones. 

Some of the factors that contribute to climate change, such as stratospheric ozone depletion, 

can also have health impacts – in this case, an increase the incidence of skin cancers and 

eye lesions.121 

3.2.4. Maternal and children’s health and extreme weather 

Pregnant women and children are also particularly vulnerable to heatwaves. Pregnant 

women’s ability to thermoregulate is challenged, increasing their risk of heat-related illness 

and birth complications—for example, women are more likely to give birth pre-term as a 

result of heat stress.122 

Children and infants are also at risk of heat-related illness or death due to their developing 

thermoregulation mechanisms. An age group study in Durban, South Africa, reported that 

children under age 4 had the largest increase in natural deaths for each 1°C increase in 

apparent temperature above a 20°C threshold.123 

In addition, young children can be unaware of the need to drink more water, and so risk dehydration. 

Parents or caregivers of young children may not be aware of the need, or may not have the means to 

ensure that their children drink enough clean water.124  

 

114 Franchini & Mannucci, 2015; IFRC, 2019; Martin & Zermoglio, 2017. 
115 Cissé et al., 2022. 
116 Lee et al., 2019; McMichael & WHO, 2003. 
117 IFRC, 2019, p. 48 ; see also Franchini & Mannucci, 2015. 
118 Kapoor et al., 2021a; Martin & Zermoglio, 2017; Romanello et al., 2021; Watts et al., 2019; WHO & WMO, 
2012. 
119 Lee et al., 2019. 
120 Romanello et al., 2021, p. 1641; see also Shupler et al., 2018. 
121 McMichael & WHO, 2003. 
122 USAID, 2020a. 
123 Lee et al., 2019. 
124 Lee et al., 2019. 
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3.2.5. Mental health and extreme weather 

Disasters create distress in those who are affected by them.125 This can lead to trauma and, 

in some cases, PTSD.126 This can be the case for those affected, and also for health workers 

and first responders, especially those responding to epidemics.127 People who are displaced 

are particularly likely to feel distress, as displacement disrupts access to support and social 

ties. Children and adolescents are also particularly likely to feel distress.128 

Extreme weather events have been associated with depression,129 in particular drought and 

floods.130 Extremes in heat have been associated with an increase in psychiatric 

emergencies and violent behaviors toward self and others.131 Flooding has been claimed to 

lead to increased rates of suicide, although the empirical evidence for this is sometimes 

rebutted.132 There appears also to be increased suicide risk for people who are experiencing 

repetitive or severe hazards.133 

3.2.6. Access to healthcare 

 Extreme weather events also impact infrastructure, limiting access to primary healthcare, 

and thus allowing pre-existing conditions to deteriorate as well as worsening injuries incurred 

during the disaster.134 In the case of a heatwave, for example, hospital admissions are likely 

to increase, overstretching the services and reducing overall access to healthcare. This is 

worsened by the strains on other systems, such as electricity and water.135 Similar dynamics, 

in the sense of straining healthcare services due to both high admissions and infrastructure 

damage, are found for floods136 and for cyclones,137 especially in densely populated areas.138 

Following an extreme weather event, reduced access to healthcare can remain a problem 

for some time, having a longer-term impact. This has been seen in areas such as sexual and 

reproductive services.139  

Importantly, this impacts the most vulnerable,140 who might have already suffered from limited access 

to healthcare prior to the extreme event.141  

  

 

125 Bourque & Cunsolo Willox, 2014; Carroll et al., 2009; Corvalan et al., 2022; WHO, 2006. 
126 Associated Programme on Flood Management (APFM), 2006; Atwoli et al., 2022; Few et al., 2004. 
127 Atwoli et al., 2022; Khanal et al., 2020; Lamoure & Juillard, 2020. 
128 Atwoli et al., 2022; Corvalan et al., 2022; Kapoor et al., 2021a; Meyer et al., 2017; Vins et al., 2015; WHO, 2006. 
129 Corvalan et al., 2022; Hayes & Poland, 2018; Mayer, 2018. 
130 Atwoli et al., 2022; Crimmins et al., 2016; Few et al., 2004. 
131 Burke et al., 2018; Carleton, 2017; Franchini & Mannucci, 2015; Hayward & Ayeb-Karlsson, 2021; Mullins & 
White, 2019; Obradovich et al., 2018; Romanello et al., 2021. 
132 Cosgrave, 2014; Few et al., 2004; McMichael & WHO, 2003. 
133 Berry et al., 2010; Corvalan et al., 2022; Norris et al., 2002. 
134 Few et al., 2004. 
135 IFRC, 2019; Lee et al., 2019. 
136 Few et al., 2004; Seneviratne et al., 2021; WaterAid, 2021; WHO & WMO, 2012. 
137 WHO & WMO, 2012. 
138 McMichael & WHO, 2003. 
139 McMichael & WHO, 2003; Pörtner, Roberts, Tignor, et al., 2022. 
140 Women, the elderly, children, people with prior health vulnerabilities/conditions, people with disabilities and 
ethnic minorities (Costello et al., 2009). 
141 Costello et al., 2009; Lee et al., 2019; WHO, 2021c. 
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3.3. The longer-term health impacts of a changing climate 

In addition to the health impacts of extreme weather events, climate change harms health by 

increasing existing disease burdens and other threats to health, particularly for those in 

areas with the weakest health protection systems.142 As the world heats further, these health 

effects are expected to increase. 

3.3.1. Food and water-borne diseases 

The IPCC’s latest report finds that “higher temperatures are associated with increased 

water-borne diseases (very high confidence).”143 

Higher temperatures can increase water contamination by pathogens “such as cyanobacterial 

toxins, which cause a range of health problems, including skin irritations, stomach cramps, 

vomiting, nausea, diarrhea, fever, sore throat, headache, muscle and joint pain, mouth blisters 

and liver damage.”144 Higher temperatures also speed up the growth rate of pathogens in 

aquatic environments.145 One particularly important example is V. cholerae, the pathogen 

responsible for transmission of cholera, which “is known to show an increased growth rate at 

increased temperatures, with increasing global temperatures also expected to increase 

prevalence both geographically and temporally.”146 It is anticipated that rising temperatures will 

endanger water quality, particularly in relation to cholera in South America and Asia.147  

As noted above, higher temperatures may also complicate the ability to purify water, by rendering 

certain chemical treatments less stable or effective.148 

3.3.2. Vector-borne diseases 

The incidence of vector-borne diseases, such as malaria or dengue fever, is also predicted to be 

affected by changing climate. “[T]emperature, precipitation and humidity have a strong influence 

on the reproduction, survival and biting rates of the mosquitoes that transmit malaria and dengue 

fever, and temperature affects the life-cycles of the infectious agents themselves.”149 Climate 

change is predicted to impact both the range and seasonality of vector-borne diseases, 

increasing human exposure, although some areas may see some reduced incidence.150 

Dengue fever. Increases in temperature favor the development of “both the mosquito vector 

and the virus, fueling more intense transmission.”151  

As with most climate predictions, there is significant uncertainty around dengue fever.152 Though 

some long-term predictions indicate that “the annual number of people exposed to the mosquito 

[is] projected to increase by 8–12% when only considering climate change,”153 the projections 

are significantly higher when population growth is taken into account.154 Areas most 

 

142 Costello et al., 2009; WHO, 2023a. 
143 Pörtner, Roberts, Adams, et al., 2022, p. 51. 
144 WHO, 2021a, p. 11; see also WHO, 2017. 
145 Funari et al., 2012. 
146 Funari et al., 2012, p. 477; see also Lipp et al., 2002. 
147 Funari et al., 2012; Hunter, 2003. 
148 Caretta et al., 2022. 
149 WHO & WMO, 2012, p. 7. 
150 Field et al., 2014; Martin & Zermoglio, 2017; McMichael & WHO, 2003; WHO, 2015; Zermoglio et al., 2019. 
151 WHO & WMO, 2012, p. 20. 
152 Kapoor et al., 2021a; Martin & Zermoglio, 2017; WHO, 2016. 
153 Ebi & Nealon, 2016, p. 120; see also Monaghan et al., 2018. 
154 With the same estimate, the number of people exposed would increase “by 59–65% when considering climate 
change and a development pathway associated with population growth that peaks mid-century and then declines; 



 17 

impacted by the El Niño-Southern Oscillation (ENSO)155 are predicted to see the highest 

increases in exposure.156 In South America, for example, it is suggested that the “mean 

potential transmission intensity could be expected to increase by a factor of 2 to 5 under 

conditions with a 2°C rise in temperature.”157 

Climate change is predicted to impact not only places where dengue is already present, but 

also to affect new regions, such as New Zealand and Australia.158 

Malaria. The incidence of malaria is forecast to be influenced by the impacts of climate 

change.159 Climate variables impact the propagation of the mosquito vector and parasite 

dynamics.160 “Rainfall produces mosquito-breeding sites, humidity increases mosquito 

survival and temperature affects parasite development rates.”161  

Increases in temperatures favor the presence of the mosquito vector, in combination with 

conducive patterns of rainfall and surface water.162 For example, in the east African 

highlands, a study found that “mosquito abundance is amplified with warming, with an over 

ten-fold increase with every unit increase (0.1°C) in temperature.”163 As temperatures 

increase, parasite development rates increase as well.164  

The effects of climate change can be expected to lead to changes in both the range and 

seasonality of malaria. With increases in temperatures, the geographical range of malaria is 

expected to change: some places that were previously suitable for malaria will become too 

warm and thus unsuitable, while others that were previously too cold will become suitable.165 

Overall, the literature suggests three expected patterns: 

• New areas of malaria suitability that were previously unsuitable, especially in higher 

latitudes.166,167 “The worst-case regional scenario (RCP8.5) of climate change predicted an 

additional 75.9 million people at risk from endemic (10–12 months) exposure to malaria 

transmission in Eastern and Southern Africa by the year 2080, with the greatest 

population at risk in Eastern Africa.”168 

 

and by 127–134% when considering climate change and a development pathway associated with high population 
growth” (Ebi & Nealon, 2016, p. 121; see also Monaghan et al., 2018). 
155 “The El Niño-Southern Oscillation (ENSO) is a recurring climate pattern involving changes in the temperature 
of waters in the central and eastern tropical Pacific Ocean. On periods ranging from about three to seven years, 
the surface waters across a large swath of the tropical Pacific Ocean warm or cool by anywhere from 1°C to 3°C, 
compared to normal. This oscillating warming and cooling pattern, referred to as the ENSO cycle, directly affects 
rainfall distribution in the tropics and can have a strong influence on weather” (National Weather Service, 2023). 
156 McMichael & WHO, 2003. 
157 Martin & Zermoglio, 2017, p. 15. 
158 Costello et al., 2009. 
159 Importantly, incidence of malaria is not only impacted by climatic factors, but this is only one of the 
determinant factors, as “malaria incidence is influenced by the effectiveness of public health infrastructure, 
insecticide and drug resistance, human population growth, immunity, travel, land-use change and climate factors” 
(McMichael & WHO, 2003, p. 82). 
160 WHO & WMO, 2012. 
161 WHO & WMO, 2012, p. 10. 
162 Costello et al., 2009; McMichael & WHO, 2003; WHO & WMO, 2012. 
163 Costello et al., 2009, p. 1702; see also Pascual et al., 2006. 
164 Costello et al., 2009; WHO & WMO, 2012. 
165 Costello et al., 2009; Martin & Zermoglio, 2017; USAID, 2019; Watts et al., 2019; Zermoglio et al., 2019. 
166 Especially in East Africa (Zermoglio et al., 2019).  
167 Martin & Zermoglio, 2017; Masson-Delmotte et al., 2021; Romanello et al., 2021; Watts et al., 2019; 
Zermoglio et al., 2019. 
168 Ryan et al., 2020, p. 1. 
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• Extension of the number of months suitable for malaria transmission. For example, in 

Southern Africa, “between the 2030s and 2050s, rising temperatures will likely increase 

the southern range of seasonal suitability (7–9 months) adding approximately 3 to 26 

million people at risk from seasonal malaria exposure.”169 

• Reduction of the number of months for malaria suitability, especially in dryer and hotter 

lowland areas.170 

Note, though, the uncertainty around these forecasts. A number of authorities point to the 

uncertainties of predicting malaria epidemics nationally and locally.171 

Rift Valley fever. Climate change is predicted to make Rift Valley fever, which is more 

deadly for livestock than humans, more prevalent, worsening food poverty in pastoralist 

settings. Outbreaks so far have coincided with “altered rainfall patterns resulting from large-

scale climate dynamics such as ENSO and La Niña events and elevated Indian Ocean 

temperatures that cause heavy rainfall and flooding.”172 These make up favorable conditions 

for vector breeding, increasing the incidence of the disease.173 

Schistosomiasis. Overall, this disease is predicted to increase with higher temperatures, as 

“cool water and ambient temperatures currently limit suitable habitat.”174 Indeed, in East 

Africa, “a modelling exercise suggested that rising temperatures alone may increase the risk 

of schistosomiasis by 20% in coming decades, with the parasite declining in some areas175 

and expanding in others.”176,177 As with malaria, some places are projected to have reduced 

incidence of schistosomiasis over the next 20 years, as the temperature becomes too high, 

such that the “risk might decrease by more than 50 percent in parts of north and east Kenya, 

southern South Sudan and eastern Democratic Republic of Congo.”178 

Other vector borne and zoonotic diseases. Losses of biodiversity and changing climate 

may also lead to increases in “fascioliasis, alveolar echinococcosis, leishmaniasis, Lyme 

borreliosis, tick-borne encephalitis and hantavirus infections.”179 It can also lead to 

ecosystem modifications that could “lead to catastrophic diseases outbreaks” as yet 

unknown.180  

Other communicable diseases. Meningococcal meningitis is predicted to be influenced by 

ENSO events, with hot and dry conditions and low rainfalls favoring its transmission.181  

Non-communicable diseases. The main non communicable diseases addressed in the 

literature reviewed for this report were cardiovascular and respiratory, which are forecast to 

be exacerbated by increased temperatures. Information on this can be found in the section 

“Non communicable diseases and extreme weather,” above, relating specifically to 

 

169 Martin & Zermoglio, 2017, p. 6. 
170 Martin & Zermoglio, 2017. 
171 Costello et al., 2009; Reiter et al., 2004. 
172 Martin & Zermoglio, 2017, p. 15. 
173 Field et al., 2014; Martin & Zermoglio, 2017. 
174 Martin & Zermoglio, 2017, p. 17; see also Costello et al., 2009; Few et al., 2004; Watts et al., 2019. 
175 Parasite newly endemic in these areas: Rwanda, Burundi, southwest Kenya and eastern Zambia. 
176 The risk of schistosomiasis could decrease by more than 50 percent in parts of north and east Kenya, 
southern South Sudan and eastern Democratic Republic of Congo. 
177 Martin & Zermoglio, 2017, p. 18; see also McCreesh et al., 2015. 
178 Martin & Zermoglio, 2017, p. 18; McCreesh et al., 2015. 
179 Costello et al., 2009, p. 1703 ; see also Brownstein et al., 2005; Cardenas et al., 2008; Clement et al., 2009; 
Costello et al., 2009, p. 1703; Gray et al., 2009; Mas-Coma et al., 2008; Watts et al., 2019. 
180 Costello et al., 2009, p. 1703 ; see also Aguirre & Tabor, 2008; Costello et al., 2009, p. 1703. 
181 Martin & Zermoglio, 2017; McMichael & WHO, 2003; Oluwole, 2015; WHO & WMO, 2012. 
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heatwaves. Heatwaves, however, are only the most extreme form of heating, and the 

disease burden related to these conditions can be expected to increase as part of the 

general increase in average temperatures, as well as situations of extreme heat. 

Mental health. The most recent IPCC report found with very high confidence that “climate 

change is expected to have adverse impacts on well-being and to further threaten mental 

health.”182 

The literature discusses the importance of distress coming from the loss of an important 

place due to climate change (from sea-level rise or a disaster, for example).183 It also 

considers anxiety arising from fear of the scale of the crisis and inaction toward the crisis 

(labelled as “eco-anxiety”). This creates feelings of hopelessness and despair,184 with young 

people particularly at risk.185 

4. Climate change and malnutrition  

Malnutrition is currently “considered as the single most important risk factor to global health, 

accounting for an estimated 15% of total disease burden in [disability-adjusted life years],”186 

with nearly half of all deaths among children under 5 years old attributed to malnutrition.187 

Nutrition and climate change are inextricably linked. “Climate change is projected to increase 

malnutrition through reduced nutritional quality, access to balanced food and inequality (high 

confidence).”188 

Populations vulnerable to the negative effects of climate change are also those most 

vulnerable to malnutrition: women, and children under 5, particularly those living in fragile 

and conflict-affected states.189 Climate change will increase the occurrence of short-term 

shocks and long-term stressors, which will have an impact across the whole life cycle and 

therefore has potential to worsen the intergenerational cycle of malnutrition (malnutrition 

during childhood can have an effect on generations to come because malnourished girls 

might have a sub optimal nutrition status during pregnancy, leading to low birthweight 

babies, who in their turn experience malnutrition during childhood).  

The IPCC predicts that under RCP 8.5—the concentration of carbon that delivers global 

warming at an average of 8.5 watts per square meter across the planet, leading to a 

temperature increase of about 4.3˚C by 2100—“climate change will increase loss of years of 

full health by 10% in 2050…because of undernutrition and micronutrient deficiencies 

(medium evidence, high agreement).”190 

The dynamics between climate change, health and nutrition are diverse and complex.191 The 

key risk factors for undernutrition and environment change are related to the availability of 

sufficient nutritious and safe food; economic and physical access to sufficient nutritious and 

 

182 Masson-Delmotte et al., 2021, p. 63. 
183 Albrecht et al., 2007; Asugeni et al., 2015; Berry et al., 2010; Hayes et al., 2018; Hayes & Poland, 2018; 
Koubi, 2019; Vins et al., 2015. 
184 Albrecht et al., 2007; Atwoli et al., 2022; Corvalan et al., 2022; Hayes & Poland, 2018. 
185 Corvalan et al., 2022; Hickman et al., 2021. 
186 Campbell-Lendrum et al., 2003, p. 145; Franchini & Mannucci, 2015. 
187 Victora CG, et all, 2008  
188 Pörtner, Roberts, Adams, et al., 2022, p. 60. 
189 Bush et all, 2022  
190 Bezner Kerr et al., 2022, p. 717. 
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safe food; food safety and quality; maternal and childcare feeding practices; and diarrheal 

diseases. As such, the climate change impacts of malnutrition are closely related to those 

associated with health, as described above, and food security and water, sanitation and 

hygiene (WASH), as described below.  

Malnutrition can result both from climate shocks—such as droughts or flooding—and from 

long-term impacts on health and food security. In Ethiopia and Kenya, two of the world’s 

most drought-prone countries, studies have found that children under the age of 5 born 

during a drought were respectively 36% and 50% more likely to be undernourished than 

those not born during a drought.192 In terms of the long-term, chronic impacts of climate 

change, Lloyd, Kovats and Chalabi (2011) projected that climate change will lead to a 

relative increase in moderate stunting of 1–29% in 2050 compared with a future without 

climate change. Climate change will have a greater impact on rates of severe stunting, which 

the same study estimated will increase by 23% (Central and sub-Saharan Africa) to 62% 

(South Asia) compared to a future without climate change. The relation between short- and 

long-term malnutrition can take the form of a vicious cycle, where undernutrition weakens 

the resilience to climatic shocks and the coping strategies of vulnerable populations, 

reducing their capacity to resist and adapt to the consequences of climate change.  

The increased levels of both acute and chronic malnutrition associated with climate change 

can be expected to have negative results at individual and societal levels. Increased 

malnutrition results in higher levels of nutrition-related morbidity and mortality, as well as an 

increased risk of developing non-communicable diseases later in life, a decreased IQ and 

poor school performance. This in turn can influence national economic performance.  

4.1. Infant and young-child feeding and caring practices 

Climate challenges may result in increased labor migration and female workloads. This may 

have knock-on effects on women’s availability to adequately feed and care for their 

children—for example, they may have to travel further to collect scarce water and fuel.193 

The ability of women’s caregiving capacity is strongly influenced by agriculture workload,194 

and climate change could increase this workload.  

Disruptions caused by extreme weather events may have considerable negative impacts on 

care and on infant and young-child feeding (IYCF) practices due to increased maternal 

stress, lack of time or appropriate mother-child spaces, disruption to the promotion and 

support of infant feeding and decreased access to clean water, sanitation and hygiene. A 

mother’s ability to breastfeed may be compromised by dehydration, with any climate-related 

impacts on maternal diet influencing breastmilk quality. Disruption from climate-forced 

migration has also been shown to negatively impact breastfeeding practices, with an 

increase in the use of breastmilk substitutes negatively impacting infant nutrition and health 

outcomes.195 Conversely, breastfeeding provides an opportunity to protect the planet from 

the impacts of climate change. Compared to infant formula, breastfeeding uses few water or 

land resources, and produces no carbon emissions and minimal or zero waste. 

 

192 Tirado, M.C.., et al. (2013).  
193 Levine, N.E. (1988).  
194 Jones AD. 2012.  
195 Hirani, S.A.A.,et al (2020).  
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Climate-related impacts on food security, and thus dietary diversity, have implications for the 

ability of caregivers to provide appropriately diverse foods for infants, for children and for 

themselves, which could lead to increased level of both acute and chronic malnutrition, 

including micronutrient deficiencies.  

4.2. Obesity 

There is limited but emerging evidence that climate change will adversely affect the risk of 

overweight and obesity and, as a consequence, diet-related non-communicable diseases 

(DR-NCDs). Though severe food insecurity and hunger are associated with lower 

prevalence of obesity, mild to moderate food insecurity is paradoxically associated with 

higher obesity prevalence, particularly in contexts where high-energy, commercially 

processed foods are available at low cost.  

Increasing temperatures are associated with less physical activity in many parts of the world, 

particularly among urban populations, while price instability of fresh foods can reinforce 

dependency on highly processed foods, especially in the context of aggressive marketing. 

Furthermore, in humanitarian settings, food assistance provided during an emergency 

response, such as to climate-induced natural disasters, can weaken long-term food and 

nutrition security196—for example, low-quality, imported foods may persist in the local diet 

long after the humanitarian response has concluded.197 

5. Climate change and humanitarian WASH 

In many places, the impacts of climate change are forecast to influence both the quantity 

and quality of water available for domestic use.  

5.1. Water quantity 

Currently, “roughly half of world’s 8 billion people are estimated to experience severe water 

scarcity for at least some part of the year due to climatic and non-climatic factors (medium 

confidence).”198 Anthropogenic climate change is expected to lead to an increase in these 

numbers.199 It is not, however, possible to quantify this impact with any accuracy.200 

Higher temperatures will intensify the water cycle, increasing exchanges of water between 

land and atmosphere.201 A key element of this change will be in the nature of precipitation. 

Climate models vary significantly on how precipitation will change in different parts of the 

globe, and there is a high level of uncertainty around them. The areas where there is the 

highest consensus is that there will be overall increased precipitation in the central and 

eastern Sahel and south-central Asia, parts of Greenland and Antarctica, and the far 

northern regions of North America and Asia,202 and decreased overall precipitation in South 

America, southern Africa and the Mediterranean region. Importantly, there will also be 

greater variability and volatility in precipitation regimes, with many regions seeing both 
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200 Caretta et al., 2022. 
201 Caretta et al., 2022. 
202 As well as parts of Greenland and Antarctica, and the far northern regions of North America and Asia, which 
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longer dry spells and heavier rain or snowfall when precipitation does occur.203 One 

implication of this is that higher rainfall will not necessarily result in increased availability of 

surface water, as a combination of dry land and heavy precipitation lead to increased runoff. 

Higher temperatures will also change rates of evapotranspiration, although the extent and 

location of these changes is also uncertain.204 In general, evapotranspiration is likely to 

increase globally, particularly in mid and high latitudes,205 potentially contributing to a 

reduction in the amount of surface water available.206 

The melting of glaciers can also be expected to impact seasonal water supply.207 This could 

potentially increase water availability in the short term (although in some places “peak water” 

has already been reached) while decreasing it in the longer term. This is an important 

consideration considering that “more than one-sixth of the world population currently 

depends on water supplied by glacier melt.”208 

There is a lack of consensus between models on the degree to which changes in the water 

cycle will affect groundwater recharge. However, “an emerging body of studies have 

projected amplification of episodic recharge in the tropics and semiarid regions due to 

extreme precipitation under global warming (medium confidence).”209 Increased recharge will, 

however, not necessarily be sufficient to prevent depletion of groundwater reserves if they 

continue to be exploited as they are currently—this is particularly true in semi-arid areas.210  

At the same time, higher temperatures can be expected to lead to increased demands for 

water for consumption and hygiene.211 

In summary, projections of water availability are uncertain, and there is also great variability 

between regions.212 Until recently, there has been a general consensus that wet regions and 

seasons will generally become wetter, while dry regions and seasons become drier.213 More 

recent research suggests that this is not the case in all regions (the Sahel, for example, is 

projected to see increases in precipitation).214 What can be said with confidence is that an 

increasingly wet world will not mean increased water availability for everyone. This is partly 

because of regional variation, but largely because of reasons beyond climate change, 

related to the economic and political systems around access to and use of water. Many 

urban areas—and particularly the poor within those areas—are likely to become increasingly 

water-insecure: “even under a scenario where urban water gets the highest priority, more 

than 440.5 million people in cities globally are projected to face a water deficit by 2050.”215 

However, this is as much a result of competition for water between cities and agricultural 

areas, poor infrastructure and population growth as it is of climate change.216 
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5.2. Water quality 

The threats to health from pathogens and other water-borne contaminants are addressed in 

the health section above. To briefly recap, WASH programs can expect to face more 

frequent, larger and more intense weather-related disasters. These are likely to result in: 

• higher demand for water; 

• higher likelihood of water becoming contaminated by pathogens from runoff, overflow or 

damage to sanitation infrastructure; 

• higher likelihood of dangerous chemicals, or chemicals in dangerous concentrations, 

entering water supplies; 

• higher levels of pathogen activity in stored water; 

• damage to WASH infrastructure; 

• changes in behavior among disaster-affected populations, potentially including open 

defecation and use of unsafe water sources; and 

• challenges to the treatment of water. 

At the same time, longer-term climate effects will also affect the quality of water that people 

receive. As noted above, higher temperatures (and, in some cases, lower flow rates) will 

favor the growth of pathogens (such as cholera) in aquatic environments.  

Warmer temperatures might also increase drinking-water treatment challenges, as “warmer, 

less oxygenated water may also result in higher levels of certain metals, phosphorus and 

phytoplankton,”217 which will need additional treatment.  

Glacier melting and permafrost degradation can also impact “water quality through increases 

in legacy contaminants (medium evidence, high agreement).”218 

Sea-level rise can be expected to also cause inundation of low-lying latrines and septic 

systems,219 contributing to the effects on water-borne diseases seen above. It can also 

increase the salinity of groundwater.220 

Finally, the literature review suggested that water quality may be impacted over time by 

increased pesticide pollution in the water due to “the adverse impacts of climate stress on 

agricultural production, [which] could incentivize farmers to increase pesticide use”221 as well 

as “increased frequency and intensity of heavy rainfall, [which] could reduce pesticide 

effectiveness and increase pesticide contamination.”222  
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6. Climate change and food security  

Climate change is already impacting the food security of many people on the planet. The 

IPCC chapter on food states that “climate-related extremes have affected the productivity of 

all agricultural and fishery sectors, with negative consequences for food security and 

livelihoods (high confidence).”223 In the future, “climate change will increasingly add pressure 

on food production systems, undermining food security (high confidence).”224 The IPCC 

expects with high confidence that—depending on the scenario used—“climate change is 

projected to put [an additional] 8 million…to 80 million people…at risk of hunger in mid-

century, concentrated in sub-Saharan Africa, South Asia and Central America.”225 

6.1. Food production 

As climate change increases the number and intensity of weather-related disasters, it can be 

expected to have increased impact on the food production of areas affected, adding to 

already high levels of global food insecurity.226 

The effects of climate change on food production are not restricted to disasters, however. 

While global agricultural production has significantly increased in recent decades, “human-

induced warming has slowed growth of agricultural productivity over the past 50 years in mid 

and low latitudes (medium confidence).”227 In the future, multiple climate factors can be 

expected to reduce the yields of staple crops, with estimates pointing to “yield losses in the 

range of 2.5% to 16.0% for every 1°C increase in seasonal temperature.”228 In particular,  

These effects will be more severe in areas that are already hotter.229 In some areas, 

cultivation will become impossible: “current global crop and livestock areas will increasingly 

become climatically unsuitable under a high-emission scenario (high confidence),” such that 

“globally, 10% of the currently suitable area for major crops and livestock is projected to be 

climatically unsuitable in mid-century and 31–34% by the end of the century.”230 On the other 

hand, areas in higher latitudes may see increased crop production as a result of increased 

temperatures.231 

In addition to changes in temperature and precipitation, the following factors may adversely 

affect crop production in certain areas. 

• Loss of arable land resulting from salination due to sea-level rise, and from deforestation 

and other factors that lead to the loss of topsoil.232  

• Movements of pests and diseases into areas that are not prepared “biologically and 

institutionally, with potentially higher negative impacts.”233 These movements can be 

expected to be most pronounced toward the poles and in higher latitudes.234 In the same 
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way that climate change extends the seasonality of some vector-borne diseases, it may 

also extend the seasonality of crop pests and diseases.235  

• Climate change may also affect the efficacy of pest control. Higher concentrations of 

atmospheric carbon dioxide can reduce herbicide and pesticide efficiency.236 

• Temperature changes have already impacted the “timing of key biological events, such as 

flowering and insect emergence, impacting food quality and harvest stability.”237 These 

changes will likely intensify. 

• Climate change affects the distribution and properties of pollinators, reducing “the 

effectiveness of pollinator agents as species are lost from certain areas, or the 

coordination of pollinator activity and flower receptiveness is disrupted in some regions 

(high confidence).”238  

• In many parts of the world, climate change will also “increasingly expose outdoor workers 

and animals to heat stress, reducing labor capacity, animal health, and dairy and meat 

production (high confidence).”239  

• Extreme weather events can also disrupt the logistics of food production (storage and 

travel).240  

Climate change impacts not only crops but also livestock: “the effects include direct impacts 

of heat stress on mortality and productivity, and indirect impacts [that] have been observed 

on grassland quality, shifts in species distribution and range changes in livestock 

diseases.”241 Droughts242 and seasonality changes impact “herd mobility, decreas[e] 

productivity, increas[e] incidence of vector-borne diseases and parasites, and reduc[e] 

access to water and feed (high agreement, medium evidence).”243 

Ocean acidification and warmer oceans have already “adversely affected food production 

from shellfish aquaculture and fisheries in some oceanic regions (high confidence),”244 a 

trend that can be expected to continue. In addition, sea-level rise, flooding and pollution are 

expected to impact the availability of inland fishing areas.245  

6.2. Food quality 

Climate change also impacts the nutritional value of food produced. “[H]igher carbon dioxide 

concentrations in the air reduce zinc and iron concentrations in wheat and rice,”246 possibly 

causing deficiencies in micronutrients that are essential for mounting an effective immune 

response against infection. There is evidence that increased carbon dioxide may be 
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reducing protein levels in cereals and legumes.247 Estimates have suggested that projected 

increases in atmospheric carbon dioxide will decrease growth in the global availability of 

nutrients by 19.5% for protein, 14.4% for iron and 14.6% for zinc, relative to expected 

technology and market gains, by 2050.248 

In addition, rising sea levels cause salinization—the increase of salt in ground water that 

translates to more salt in crops produced on those lands. Unintentional higher intake of salt 

could cause high blood pressure—which can be especially concerning during pregnancy, 

since the risk of low birth weight is increased through hypertension.249  

A further—if indirect—threat to the quality of food consumed relates to consumer behavior. 

Faced with higher prices, consumers may opt to buy nutrient-poor but calorie-rich foods 

and/or endure hunger, with consequences ranging from undernutrition and micronutrient 

deficiencies to excess weight and obesity.250 

6.3. Access to food  

The direct impacts on food production, particularly in low latitudes where the climate is hotter 

and drier and where crops are already close to the upper limits of temperature that they can 

tolerate,251 can be expected to have extremely negative impacts on many populations of 

concern to International Medical Corps, including small scale farmers, fishing populations 

and transhumant pastoralists. Women and indigenous people are particularly vulnerable.252 

In sub-Saharan Africa, rain-fed agriculture is the principal source of livelihood for more than 

70% of the population,253 making the continent particularly at risk.254  

It is important to note that the impact on these populations will be not only on food grown for 

consumption, but on decreased income through the sale of crops, fish or livestock and, in 

areas where alternative non-farm livelihoods are not available, an overall decrease in 

economic activity and employment opportunities.255 

Again, women are most vulnerable in many cases, where they are faced with “social norms 

or time constraints [that]…prevent women from seizing off-farm opportunities, which 

influences women’s level of vulnerability, incomes and ability to adjust their agricultural 

production.”256 

The impact of climate change on food prices is harder to predict. Climate change has been 

associated with rises in global food prices257 and some studies point to a future trend of 

increased global food prices resulting from climate change.258 However, raised temperatures 

in higher latitudes could increase productivity in some of the world’s main cereal growing 

areas,259 increasing supply and lowering, or at least stabilizing, global prices. Similarly, 
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where weather conditions negatively impact fisheries in lower latitudes, there might be a 

geographical distribution of fish production to higher latitudes. Chueng et al. have 

modelled260 fish production with “an average 30% to 70% increase in high-latitude regions 

and a drop of up to 40% in the tropics.”261 

To the degree that global prices increase, those in poor countries are likely to be 

disproportionately affected.262 It is also important to remember that changes in global 

prices—even decreases in global prices—will not necessarily compensate for local losses in 

production for small-scale farmers or others dependent on the food they grow for their food 

security. 

Even if global food prices do not steadily increase, it is likely that there will be an increase in 

global price spikes as a result of “increased, potentially concurrent climate extremes [that] 

will periodically increase simultaneous losses in major food-producing regions (medium 

confidence).”263 These “bad year” price spikes are likely to be felt most by poor and 

marginalized people: the urban poor,264 small-scale producers265 and other marginalized 

groups.266 

7. Conclusion 

In this literature review we have attempted to summarize a variety of high-quality documents 

outlining the effects of climate change on the potential occurrence and severity of “natural” 

disasters, and on underlying factors that drive vulnerability: health, nutrition, water security 

and food security. 

Despite the resources now being committed to understanding the impacts of climate change, 

there is still very significant uncertainty related to some climate effects (such as 

precipitation), to the geographical impacts of effects, and to the social, economic and 

political responses that governments and societies will make in response to climate change, 

which will be critical in determining the human consequences of a hotter planet. 

It is also important to recognize that climate change is not the only threat that marginalized 

and vulnerable communities face. Although out of scope for any detailed consideration, this 

report has touched briefly on other threats driving future humanitarian needs, such as 

overuse of resources, damage to biodiversity and earth systems, conflict and poor 

governance. Climate change will interact with all of these elements in ways that cannot be 

reliably predicted with any specificity, but that will, in many cases, be extremely negative. 

Despite these caveats, it is clear that climate change will greatly increase the intensity and 

frequency of weather-related disasters globally, and that these impacts will be particularly 

severe in many of the locations where International Medical Corps works. It is also clear that 

climate change will decrease the food security, health and economic status of many people 

in these areas, making them even less resilient and more vulnerable to the crises 

precipitated by climate change. 
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In short, a future defined by climate change promises massive increases in humanitarian 

need and new types of humanitarian challenges in the form of heatwaves, fires and systemic 

catastrophes. These can be expected in the very near future, presenting a strong case that 

the organization must quickly decide how to address these threats in current and future 

programming. 

8. Method 

This report is based on a number of literature reviews conducted by the ADAPT initiative 

over the period 2021–2022. 

The first of these was conducted for the report “Adapting humanitarian action to climate 

change.” The full methodology, including search strings, can be found here: 

https://www.alnap.org/help-library/annex-alnap-lessons-paper-adapting-humanitarian-action-

to-climate-change. 

Documents for this search were coded with the MaxQDA software. 

The second of these was conducted for the report “Climate Change and Humanitarian 

Action.” Detailed methodology can be found on page 26 of that document here: 

https://adaptinitiative.org/document/climate-change-and-humanitarian-action-2021/ 

The documents from this review were added to the coding structure developed for the 

previous report. 

The third of these was conducted for a report produced for an NGO client that focused 

specifically on the effects of climate change on food security, WASH and shelter with respect 

to displaced people. This literature review was conducted in several stages. In the first 

stage, the researchers conducted a review of Google Scholar using the search terms 

“Forced migration OR refugees AND conflict AND climate OR environment” and the date 

range 2007–2022. This review returned 3,460,000 results. The researchers considered the 

top 300 results, looking for documents fulfilling the following criteria: a) the document 

considers the impacts of climate change/the environment on displaced populations, rather 

than solely the contribution of climate / environment on decisions to move; and b) the 

document considers displaced people in a country where there are ongoing humanitarian 

operations. We also did a similar search in the Forced Migration Review (which yielded 

1,164 results) and the Journal of Refugee Studies (which yielded 64 results), with the hit 

search “climate change.” In total, once the inclusion criteria had been considered, these 

searches returned 25 results. 

In the second stage, the reviewers considered literature that had been identified by a 

research project “Climate vulnerabilities in refugee camps: Impacts and policy solutions” at 

the United Nations University. Researchers at the university kindly shared the results of a 

review that they had undertaken, which consisted of 19 documents. 

In the third stage, the reviewers considered a number of documents that appeared 

particularly relevant from the bibliographies of documents considered in the first and second 

stages (“snowball” selection), which consisted of 19 documents. 

https://www.alnap.org/help-library/annex-alnap-lessons-paper-adapting-humanitarian-action-to-climate-change
https://www.alnap.org/help-library/annex-alnap-lessons-paper-adapting-humanitarian-action-to-climate-change
https://adaptinitiative.org/document/climate-change-and-humanitarian-action-2021/
https://www.merit.unu.edu/units/ci4sd/climate-vulnerabilities-in-refugee-camps-impacts-and-policy-solutions/
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In the fourth stage, the reviewers considered evaluations of humanitarian action relating to 

IDPs or refugees, to identify challenges and good practices related to weather-related 

hazards affecting refugee populations. This was done using the ALNAP Help Library, looking 

at all publications from the last five years for term search “refugee” and “IDP.” This returned 

1,173 results. For ease of research, we looked at publications by UNHCR (160 results), DRC 

(33 results) and NRC (49) results, excluding publications which were neither in English nor 

French. This led to 18 documents. 

In developing the current report, the team began with the question, “What has been the 

impact to date, and what are the predicted effects, of climate change on: the occurrence of 

‘natural’ disasters; and the health/food security/water security status of people of concern to 

International Medical Corps?” To answer this question, we considered the 6,700 coded 

segments from previous reviews. Recognizing that the IPCC AR6 WGII report had been 

produced since the previous reviews were conducted, we considered the full document and 

coded chapters 4, 5 and 7 (food, water, health).  

Recognizing also that the existing codes related to health contained only a limited number of 

segments, we considered the WHO website (searching for climate change) and the 

WHO/WMO climahealth.info website for documents that were produced by a UN agency 

and/or were peer-reviewed, addressed the impacts of climate change or specific 

consequences of climate change on human health and were relevant to low- and middle-

income countries. On the basis of this convenience sample, we then conducted backwards 

searches of bibliographies to identify further documents that met these criteria. This 

approach yielded 65 additional documents, which were coded in MaxQDA, producing a 

further 2,167 coded segments.  

  



 30 

9. Bibliography 

Aguirre, A. A., & Tabor, G. M. (2008). Global Factors Driving Emerging Infectious Diseases. 

Annals of the New York Academy of Sciences, 1149(1), 1‑3. 

https://doi.org/10.1196/annals.1428.052 

Albrecht, G., Sartore, G.-M., Connor, L., Higginbotham, N., Freeman, S., Kelly, B., Stain, H., 

Tonna, A., & Pollard, G. (2007). Solastalgia: The distress caused by environmental change. 

Australasian Psychiatry, 15(sup1), S95‑S98. https://doi.org/10.1080/10398560701701288 

Alcayna, T. (2021). Climate Change Impacts On Health And Livelihoods: Kenya Assessment. 

Geneva, Switzerland: IFRC/ICRC. https://www.climatecentre.org/wp-

content/uploads/RCRC_IFRC-Country-assessments-KENYA.pdf 

Associated Programme on Flood Management (APFM), WMO, & Global Water Partnership. 

(2015). Health and Sanitation Aspects of Flood Management (No 23; Integrated Flood 

Management Tools Series). Geneva, Switzerland: World Meteorological Organization. 

https://www.floodmanagement.info/publications/tools/Tools_23_Health_and_Sanitation_Aspects_

of_Flood_Management.pdf 

Associated Programme on Flood Management (APFM). (2006). Social aspects and stakeholder 

involvement in integrated flood management (APFM Technical Document No 4; Flood 

Management Policy Series). Geneva, Switzerland: World Meteorological Organization. 

https://www.floodmanagement.info/social-aspects-and-stakeholder-involvement-in-integrated-

flood-management/ 

Asugeni, J., MacLaren, D., Massey, P. D., & Speare, R. (2015). Mental health issues from rising 

sea level in a remote coastal region of the Solomon Islands: Current and future. Australasian 

Psychiatry, 23(6_suppl), 22‑25. https://doi.org/10.1177/1039856215609767 

Atwoli, L., Muhia, J., & Merali, Z. (2022). Mental health and climate change in Africa. BJPsych 

International, 19(4), 86‑89. https://doi.org/10.1192/bji.2022.14 

Beach, R.H., et al. (2019). Combining the effects of increased atmospheric carbon dioxide on 

protein, iron, and zinc availability and projected climate change on global diets: A modelling study. 

Lancet Planet Health, 3(7), e307–e317. doi: 10.1016/S2542-5196(19)30094-4. Erratum in (2020). 

Lancet Planet Health, 4(9), e385. PMID: 31326071; PMCID: PMC7652103 

Berry, H. L., Bowen, K., & Kjellstrom, T. (2010). Climate change and mental health: A causal 

pathways framework. International Journal of Public Health, 55(2), 123‑132. 

https://doi.org/10.1007/s00038-009-0112-0 

Bezner Kerr, R., Hasegawa, T., Lasco, R., Bhatt, I., Deryng, D., Farrell, A., Gurney-Smith, H., Ju, 

H., Lluch-Cota, S., Meza, F., Nelson, G., Neufeldt, H., & Thornton, P. (2022). Food, fibre, and 

other ecosystem products. In H.-O. Pörtner, D. C. Roberts, M. M. B. Tignor, E. S. Poloczanska, K. 

Mintenbeck, A. Alegría, M. Craig, S. Langsdorf, S. Löschke, V. Möller, A. Okem, & B. Rama 

(Éds.), Climate Change 2022: Impacts, Adaptation and Vulnerability. Contribution of Working 

Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. 

Cambridge University Press. 

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter05.pdf 



 31 

Biermann, F., & Boas, I. (2010). Preparing for a Warmer World: Towards a Global Governance 

System to Protect Climate Refugees. Global Environmental Politics, 10(1), 60‑88. 

https://doi.org/10.1162/glep.2010.10.1.60 

Bodhi Global Analysis Ltd. (2021). The intersection between conflict, climate and hunger. London, 

UK: Bodhi Global Analysis Ltd. 

Botreau, H., & Cohen, M. J. (2020). Chapter Two - Gender inequality and food insecurity: A dozen 

years after the food price crisis, rural women still bear the brunt of poverty and hunger. In M. J. 

Cohen (Éd.), Advances in Food Security and Sustainability (Vol. 5, p. 53‑117). Elsevier. 

https://doi.org/10.1016/bs.af2s.2020.09.001 

Bourque, F., & Cunsolo Willox, A. (2014). Climate change: The next challenge for public mental 

health? International Review of Psychiatry, 26(4), 415‑422. 

https://doi.org/10.3109/09540261.2014.925851 

Bronen, R., Maldonado, J. K., Marino, E., & Hardison, P. (2018). Climate change and 

displacement: Challenges and needs to address an imminent reality. In Challenging the Prevailing 

Paradigm of Displacement and Resettlement. Routledge. 

https://www.taylorfrancis.com/chapters/edit/10.4324/9781315163062-12/climate-change-

displacement-robin-bronen-julie-maldonado-elizabeth-marino-preston-hardison 

Brownstein, J. S., Holford, T. R., & Fish, D. (2005). Effect of Climate Change on Lyme Disease 

Risk in North America. EcoHealth, 2(1), 38‑46. https://doi.org/10.1007/s10393-004-0139-x 

Burke, M., González, F., Baylis, P., Heft-Neal, S., Baysan, C., Basu, S., & Hsiang, S. (2018). 

Higher temperatures increase suicide rates in the United States and Mexico. Nature Climate 

Change, 8(8), 723‑729. https://doi.org/10.1038/s41558-018-0222-x 

Burson, B. (2021). Displacement in a Changing Climate : Localized humanitarian action at the 

forefront of the climate crisis - Mozambique. Geneva, Switzerland: IFRC. 

https://reliefweb.int/report/mozambique/displacement-changing-climate-localized-humanitarian-

action-forefront-climate 

Bush, A., Wrottesley, S., Mates, E., Fenn B. (2022) Nutrition and Climate Change - Current State 

of Play: Scoping Review. www.ennonline.net/nutritionandclimatechange 

Campbell-Lendrum, D. H., Corvalan, C. F., & Prüss–Ustün, A. (2003). How much disease could 

climate change cause. In Climate change and human health: Risks and responses. Geneva, 

Switzerland: World Health Organization. 

https://citeseerx.ist.psu.edu/document?repid=rep1&type=pdf&doi=3097052a0db12a196e173cea6

3712888386ca5a5 

Cann, K. F., Thomas, D. R., Salmon, R. L., Wyn-Jones, A. P., & Kay, D. (2013). Extreme water-

related weather events and waterborne disease. Epidemiology & Infection, 141(4), 671‑686. 

https://doi.org/10.1017/S0950268812001653 

Cardenas, R., Sandoval, C. M., Rodriguez-Morales, A. J., & Vivas, P. (2008). Zoonoses and 

Climate Variability. Annals of the New York Academy of Sciences, 1149(1), 326‑330. 

https://doi.org/10.1196/annals.1428.094 

Caretta, M. A., Mukherji, A., Arfanuzzaman, M., Betts, R. A., Gelfan, A., Hirabayashi, Y., Lissner, 

T. K., Lopez Gunn, E., Liu, J., Morgan, R., Mwanga, S., & Supratid, S. (2022). Water. In H.-O. 

http://www.ennonline.net/nutritionandclimatechange


 32 

Pörtner, D. C. Roberts, M. M. B. Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, 

S. Langsdorf, S. Löschke, V. Möller, A. Okem, & B. Rama (Éds.), Climate Change 2022 : Impacts, 

Adaptation and Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of 

the Intergovernmental Panel on Climate Change. Cambridge University Press. 

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter04.pdf 

Carleton, T. A. (2017). Crop-damaging temperatures increase suicide rates in India. Proceedings 

of the National Academy of Sciences, 114(33), 8746‑8751. 

https://doi.org/10.1073/pnas.1701354114 

Carroll, B., Morbey, H., Balogh, R., & Araoz, G. (2009). Flooded homes, broken bonds, the 

meaning of home, psychological processes and their impact on psychological health in a disaster. 

Health & Place, 15(2), 540‑547. https://doi.org/10.1016/j.healthplace.2008.08.009 

Cheung, W. W. L., Lam, V. W. Y., Sarmiento, J. L., Kearney, K., Watson, R., Zeller, D., & Pauly, 

D. (2010). Large-scale redistribution of maximum fisheries catch potential in the global ocean 

under climate change. Global Change Biology, 16(1), 24‑35. https://doi.org/10.1111/j.1365-

2486.2009.01995.x 

Chowdhury, Md. A., Hasan, Md. K., Hasan, Md. R., & Younos, T. B. (2020). Climate change 

impacts and adaptations on health of Internally Displaced People (IDP) : An exploratory study on 

coastal areas of Bangladesh. Heliyon, 6(9), e05018. https://doi.org/10.1016/j.heliyon.2020.e05018 

Cissé, G., McLeman, R., Adams, H., Aldunce, P., Bowen, K., Campbell-Lendrum, D., Clayton, S., 

Ebi, K. L., Hess, J., Huang, C., Liu, Q., McGregor, G., Semenza, J., & Tirado, M. C. (2022). 

Health, wellbeing and the changing structure of communities. In H.-O. Pörtner, D. C. Roberts, M. 

M. B. Tignor, E. S. Poloczanska, K. Mintenbeck, A. Alegría, M. Craig, S. Langsdorf, S. Löschke, 

V. Möller, A. Okem, & B. Rama (Éds.), Climate Change 2022 : Impacts, Adaptation and 

Vulnerability. Contribution of Working Group II to the Sixth Assessment Report of the 

Intergovernmental Panel on Climate Change. Cambridge University Press. 

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_Chapter07.pdf 

Clement, J., Vercauteren, J., Verstraeten, W. W., Ducoffre, G., Barrios, J. M., Vandamme, A.-M., 

Maes, P., & Van Ranst, M. (2009). Relating increasing hantavirus incidences to the changing 

climate : The mast connection. International Journal of Health Geographics, 8(1), 1. 

https://doi.org/10.1186/1476-072X-8-1 

Cohen, D. M. J., Tirado, D. C., Aberman, N.-L., & Thompson, B. (2008). Impact Of Climate 

Change And Bioenergy On Nutrition. Rome, Italy: Food and Agriculture Organization. 

https://www.fao.org/3/ai799e/ai799e01.pdf 

Corvalan, C., Gray, B., Villalobos, E., Sena, A., Hanna, F., & Campbell-Lendrum, D. (2022). 

Mental health and climate change: Policy brief. Geneva, Switzerland: World Health Organization. 

https://www.who.int/publications-detail-redirect/9789240045125 

Cosgrave, J. (2014). Responding to Flood Disasters : Learning from previous relief and recovery 

operations [ALNAP Lessons Paper]. London, UK: ALNAP/ODI. 

https://www.alnap.org/system/files/content/resource/files/main/alnap-lessons-flood-cosgrave.pdf 

Costello, A., Abbas, M., Allen, A., Ball, S., Bell, S., Bellamy, R., Friel, S., Groce, N., Johnson, A., 

Kett, M., Lee, M., Levy, C., Maslin, M., McCoy, D., McGuire, B., Montgomery, H., Napier, D., 

Pagel, C., Patel, J., … Patterson, C. (2009). Managing the health effects of climate change: 



 33 

Lancet and University College London Institute for Global Health Commission. The Lancet, 

373(9676), 1693‑1733. https://doi.org/10.1016/S0140-6736(09)60935-1 

Crimmins, A., Balbus, J., Gamble, J. L., Beard, C. B., Bell, J. E., Dodgen, D., Eisen, R. J., Fann, 

N., Hawkins, M. D., Herring, S. C., Jantarasami, L., Mills, D. M., Saha, S., Sarofim, M. C., Trtanj, 

J., & Ziska, L. (2016). The Impacts of Climate Change on Human Health in the United States : A 

Scientific Assessment. U.S. Global Change Research Program. 

https://doi.org/10.7930/J0R49NQX 

de Geoffroy, V., Knox Clarke, P., Bhatt, M., Grunewald, F., & Doherty, J. (2021). ALNAP Lessons 

Paper : Adapting humanitarian action to the effects of climate change. [Lessons Paper]. London, 

UK: ALNAP. https://www.alnap.org/help-library/alnap-lessons-paper-adapting-humanitarian-

action-to-the-effects-of-climate-change 

de Lima, C. Z., Buzan, J. R., Moore, F. C., Baldos, U. L. C., Huber, M., & Hertel, T. W. (2021). 

Heat stress on agricultural workers exacerbates crop impacts of climate change. Environmental 

Research Letters, 16(4), 044020. https://doi.org/10.1088/1748-9326/abeb9f 

del Rio, A., & Simpson, B. (2014). Agricultural Adaptation to Climate Change In The Sahel : 

Expected Impacts on Pests and Diseases Afflicting Selected Crops. Washington, DC, USA: 

USAID. https://pdf.usaid.gov/pdf_docs/PA00K69B.pdf 

Development Initiatives. (2022). Global Humanitarian Assistance Report 2022. London, UK: 

Development Initiatives. https://devinit.org/resources/global-humanitarian-assistance-report-2022/ 

Dixon, J., Garrity, D. P., Boffa, J.-M., Williams, T. O., Tilahun Amede, Auricht, C., Lott, R., & 

Mburathi, G. K. (Éds.). (2020). Farming systems and food security in Africa : Priorities for science 

and policy under global change. Routledge. https://doi.org/10.4324/9781315658841 

Ebi, K. L., & Nealon, J. (2016). Dengue in a changing climate. Environmental Research, 151, 

115‑123. https://doi.org/10.1016/j.envres.2016.07.026 

Esikuri, E. (2005). Mitigating Drought—Long-Term Planning to Reduce Vulnerability (Environment 

Strategy Notes). Washington, DC, USA: World Bank. 

https://documents1.worldbank.org/curated/en/291381468316145285/pdf/379520ESN130Mitigatin

gDrought.pdf 

FAO. (2015). Climate change and Food security : Risks and responses. Rome, Italy: Food and 

Agriculture Organization. http://www.fao.org/documents/card/en/c/82129a98-8338-45e5-a2cd-

8eda4184550f/ 

Few, R., Ahern, M., Matthies, F., & Kovats, S. (2004). Floods, health and climate change : A 

strategic review (Working Paper No 63). Norwich, UK: Tyndall Centre for Climate Change 

Research. 

https://www.researchgate.net/publication/228377613_Floods_Health_and_Climate_Change_A_St

rategic_Review 

Field, C. B., Barros, V. R., & Intergovernmental Panel on Climate Change (Éds.). (2014). Climate 

change 2014 : Impacts, adaptation, and vulnerability: Working Group II contribution to the fifth 

assessment report of the Intergovernmental Panel on Climate Change. Cambridge University 

Press. https://www.ipcc.ch/site/assets/uploads/2018/02/ar5_wgII_spm_en.pdf 



 34 

Flörke, M., Schneider, C., & McDonald, R. I. (2018). Water competition between cities and 

agriculture driven by climate change and urban growth. Nature Sustainability, 1(1), 51‑58. 

https://doi.org/10.1038/s41893-017-0006-8 

Franchini, M., & Mannucci, P. M. (2015). Impact on human health of climate changes. European 

Journal of Internal Medicine, 26(1), 1‑5. https://doi.org/10.1016/j.ejim.2014.12.008 

Funari, E., Manganelli, M., & Sinisi, L. (2012). Impact of climate change on waterborne diseases. 

48(4), 473‑487. 

https://www.scielosp.org/article/ssm/content/raw/?resource_ssm_path=/media/assets/aiss/v48n4/

a13v48n4.pdf 

Gray, J. S., Dautel, H., Estrada-Peña, A., Kahl, O., & Lindgren, E. (2009). Effects of Climate 

Change on Ticks and Tick-Borne Diseases in Europe. Interdisciplinary Perspectives on Infectious 

Diseases, 2009, e593232. https://doi.org/10.1155/2009/593232 

Hayes, K., Blashki, G., Wiseman, J., Burke, S., & Reifels, L. (2018). Climate change and mental 

health : Risks, impacts and priority actions. International Journal of Mental Health Systems, 12(1), 

28. https://doi.org/10.1186/s13033-018-0210-6 

Hayes, K., & Poland, B. (2018). Addressing Mental Health in a Changing Climate : Incorporating 

Mental Health Indicators into Climate Change and Health Vulnerability and Adaptation 

Assessments. International Journal of Environmental Research and Public Health, 15(9), 1806. 

https://doi.org/10.3390/ijerph15091806 

Hayward, G., & Ayeb-Karlsson, S. (2021). ‘Seeing with Empty Eyes’ : A systems approach to 

understand climate change and mental health in Bangladesh. Climatic Change, 165(1), 29. 

https://doi.org/10.1007/s10584-021-03053-9 

Hertel, Thomas, Burke, Marshall and Lobell, David, (2010), The Poverty Implications of Climate-

Induced Crop Yield Changes by 2030, GTAP Working Papers, Center for Global Trade Analysis, 

Department of Agricultural Economics, Purdue University, 

https://EconPapers.repec.org/RePEc:gta:workpp:3196. 

Hellmuth, M., Moorhead, A., Thomson, M., & Williams, J. (2007). Climate risk management in 

Africa. Learning from practice Climate and Society. Palisades, NY, US: International Research 

Institute for Climate and Society (IRI). 

http://lib.riskreductionafrica.org/bitstream/handle/123456789/707/5885%20-

%20Climate%20risk%20management%20in%20Africa.%20Learning%20from%20practice%20Cli

mate%20and%20Society%20No.%201.pdf?sequence=1 

Hickman, C., Marks, E., Pihkala, P., Clayton, S., Lewandowski, R. E., Mayall, E. E., Wray, B., 

Mellor, C., & van Susteren, L. (2021). Climate anxiety in children and young people and their 

beliefs about government responses to climate change : A global survey. The Lancet Planetary 

Health, 5(12), e863‑e873. https://doi.org/10.1016/S2542-5196(21)00278-3 

Hirani, S.A.A., Richter, S, & Salami, B. (2020). Humanitarian aid and breastfeeding practices of 

displaced mothers: A qualitative study in disaster relief camps. East Mediterranean Health 

Journal, 26(in press). https://doi.org/10.26719/emhj.20.087. 

Hock, R., Bliss, A., Marzeion, B., Giesen, R. H., Hirabayashi, Y., Huss, M., Radić, V., & Slangen, 

A. B. A. (2019). GlacierMIP – A model intercomparison of global-scale glacier mass-balance 

models and projections. Journal of Glaciology, 65(251), 453‑467. 

https://doi.org/10.1017/jog.2019.22 



 35 

Hsiang, S. M., Burke, M., & Miguel, E. (2013). Quantifying the Influence of Climate on Human 

Conflict. Science, 341(6151), 1235367. https://doi.org/10.1126/science.1235367 

Hunter, P. R. (2003). Climate change and waterborne and vector-borne disease : CLIMATE 

CHANGE AND DISEASE. Journal of Applied Microbiology, 94, 37‑46. 

https://doi.org/10.1046/j.1365-2672.94.s1.5.x 

IASC. (2011). Inter-Agency Real Time Evaluation of the Humanitarian Response to Pakistan's 

2010 Flood Crisis. New York, NY, USA: Inter-Agency Standing Committee. 

https://reliefweb.int/report/pakistan/inter-agency-real-time-evaluation-humanitarian-response-

pakistans-2010-flood-crisis 

IASC. (2021). IASC Key Messages—Common Narrative on the Climate Emergency and 

Humanitarian Action, Results Group 3 on Collective Advocacy. New York, NY, USA: Inter-Agency 

Standing Committee. https://reliefweb.int/report/world/iasc-key-messages-common-narrative-

climate-emergency-and-humanitarian-action-results 

ICRC. (2020). When Rain Turns To Dust Understanding And Responding To The Combined 

Impact Of Armed Conflicts And The Climate And Environment Crisis On People’s Lives. Geneva, 

Switzerland: ICRC. https://adaptinitiative.org/document/when-rain-turns-to-dust-understanding-

and-responding-to-the-combined-impact-of-armed-conflicts-and-the-climate-and-environment-

crisis-on-peoples-lives/ 

IFRC. (2019). Heatwave Guide for Cities. Geneva, Switzerland: IFRC. 

https://www.ifrc.org/sites/default/files/2019_RCCC-Heatwave-Guide-for-Cities_ONLINE-copy.pdf 

IFRC. (2021). Displacement in a changing climate. Geneva, Switzerland: IFRC. 

https://www.ifrc.org/sites/default/files/2021-11/2021-Climate-Displacement-Report-Final.pdf 

Jayawardhan, S. (2017). Vulnerability and Climate Change Induced Human Displacement. 

Consilience, 17, 103‑142. https://www.jstor.org/stable/26188784 

Jones, A. D., Cruz Agudo, Y., Galway, L., Bentley, J., & Pinstrup-Andersen, P. (2012). Heavy 

agricultural workloads and low crop diversity are strong barriers to improving child feeding 

practices in the Bolivian Andes. Social science & medicine (1982), 75(9), 1673–1684. 

https://doi.org/10.1016/j.socscimed.2012.06.0 

Kapoor, A., Alcayna, T., de Boer, T., & Gleason, K. (2021a). Climate Change Impacts on Health 

And Livelihoods : Pakistan Assessment. Geneva, Switzerland: IFRC/ICRC. 

https://reliefweb.int/report/pakistan/climate-change-impacts-health-and-livelihoods-pakistan-

assessment 

Kapoor, A., Alcayna, T., de Boer, T., & Gleason, K. (2021b). Climate Change Impacts on Health 

and Livelihoods : Myanmar Assessment. Geneva, Switzerland: IFRC/ICRC. 

https://www.climatecentre.org/wp-content/uploads/RCRC_IFRC-Country-assessments-

MYANMAR-V7.pdf 

Keim, M. E. (2008). Building Human Resilience. American Journal of Preventive Medicine, 35(5), 

508‑516. https://doi.org/10.1016/j.amepre.2008.08.022 

Khanal, P., Devkota, N., Dahal, M., Paudel, K., & Joshi, D. (2020). Mental health impacts among 

health workers during COVID-19 in a low resource setting : A cross-sectional survey from Nepal. 

Globalization and Health, 16(1), 89. https://doi.org/10.1186/s12992-020-00621-z 



 36 

Knox-Clarke, P. (2018). The State of the Humanitarian System. London, UK: ALNAP. 

https://www.alnap.org/help-library/the-state-of-the-humanitarian-system-sohs-2018-full-report 

Koubi, V. (2019). Climate Change and Conflict. Annual Review of Political Science, 22(1), 

343‑360. https://doi.org/10.1146/annurev-polisci-050317-070830 

Lamoure, G., & Juillard, H. (2020). Responding to Ebola epidemics [ALNAP Lessons Paper]. 

London, UK: ALNAP/ODI. https://www.alnap.org/help-library/alnap-lessons-paper-responding-to-

ebola-epidemics  

Lange et al. (2020) Projecting Exposure to Extreme Climate Impact Events Across Six Event 

Categories and Three Spatial Scales in Earth’s Future, 8:12 

Lee, V., Zermoglio, F., Ebi, K. L., & Chemonics International Inc. (2019). Heat Waves and Human 

Health : Emerging Evidence and Experience To Inform Risk Management In A Warming World. 

USAID. https://www.climatelinks.org/resources/heat-waves-and-human-health-emerging-

evidence-and-experience-inform-risk-management 

Levine, N. E. (1988). Women’s Work and Infant Feeding: A Case from Rural Nepal. Ethnology, 27(3), 

231–251. https://doi.org/10.2307/3773519 

Levine, S., & Venton, C. C. (2019). Multi-year humanitarian funding: a thematic review. London, 

UK: ODI. https://cdn.odi.org/media/documents/12809.pdf 

Lipp, E. K., Huq, A., & Colwell, R. R. (2002). Effects of Global Climate on Infectious Disease : The 

Cholera Model. Clinical Microbiology Reviews, 15(4), 757‑770. 

https://doi.org/10.1128/CMR.15.4.757-770.2002 

López-i-Gelats, F., Contreras Paco, J. L., Huilcas Huayra, R., Siguas Robles, O. D., Quispe Peña, 

E. C., & Bartolomé Filella, J. (2015). Adaptation Strategies of Andean Pastoralist Households to 

Both Climate and Non-Climate Changes. Human Ecology, 43(2), 267‑282. 

https://doi.org/10.1007/s10745-015-9731-7 

McAdam, J. (2014). The concept of crisis migration. Forced Migration Review, 3. 

Martin, E., & Zermoglio, F. (2017). Risk Expands, But Opportunity Awaits. Washington, DC: 

USAID. https://www.climatelinks.org/resources/risk-expands-opportunity-awaits-emerging-

evidence-climate-change-and-health-africa 

Mas-Coma, S., Valero, M. A., & Bargues, M. D. (2008). Effects of climate change on animal and 

zoonotic helminthiases. Revue Scientifique Et Technique (International Office of Epizootics), 

27(2), 443‑457. 

Masson-Delmotte, V., Zhai, P., Pirani, A., Connors, S. L., Péan, C., Berger, S., Caud, N., Chen, 

Y., Goldfarb, L., Gomis, M. I., Huang, M., Leitzell, K., Lonnoy, E., Matthews, J. B. R., Maycock, T. 

K., Waterfield, T., Yelekçi, Ö., Yu, R., & Zhou, B. (Éds.). (2021). Summary for policymakers. In 

Climate Change 2021 : The Physical Science Basis. Contribution of Working Group I to the Sixth 

Assessment Report of the Intergovernmental Panel on Climate Change (p. 3‑32). Cambridge 

University Press. https://doi.org/10.1017/9781009157896.001  

Mastrandrea, et al. (2010) Guidance Note for Lead Authors of the IPCC Fifth Assessment Report 

on Consistent Treatment of Uncertainties. Intergovernmental Panel on Climate Change (IPCC). 



 37 

Mayer, B. (2018). The International Law on Climate Change. Cambridge University Press. 

https://books.google.fr/books?hl=en&lr=&id=461eDwAAQBAJ&oi=fnd&pg=PR13&dq=Mayer,+B.+

(2018).+The+International+Law+on+Climate+Change.&ots=ZarR5qI73E&sig=WWaENuAG5K7Td

S6WDKBb9-

RZfAI#v=onepage&q=Mayer%2C%20B.%20(2018).%20The%20International%20Law%20on%20

Climate%20Change.&f=false 

McCreesh, N., Nikulin, G., & Booth, M. (2015). Predicting the effects of climate change on 

Schistosoma mansoni transmission in eastern Africa. Parasites & Vectors, 8(1), 4. 

https://doi.org/10.1186/s13071-014-0617-0 

McMichael, A. J., & WHO (Éds.). (2003). Climate change and human health : Risks and 

responses. Geneva, Switzerland: World Health Organization. 

https://www.who.int/publications/i/item/climate-change-and-human-health---risks-and-responses 

Meyer, S. R., Lasater, M., & Tol, W. A. (2017). Migration and Mental Health in Low- and Middle-

Income Countries : A Systematic Review. Psychiatry, 80(4), 374‑381. 

https://doi.org/10.1080/00332747.2017.1354608 

Mishra, V., Mukherjee, S., Kumar, R., & Stone, D. A. (2017). Heat wave exposure in India in 

current, 1.5 °C, and 2.0 °C worlds. Environmental Research Letters, 12(12), 124012. 

https://doi.org/10.1088/1748-9326/aa9388 

Mitlin, D., Beard, V. A., Satterthwaite, D., & Du, J. (2019). Unaffordable and Undrinkable : 

Rethinking Urban Water Access in the Global South. Washington, DC, USA: World Resource 

Institute. https://www.wri.org/research/unaffordable-and-undrinkable-rethinking-urban-water-

access-global-south 

Monaghan, A. J., Sampson, K. M., Steinhoff, D. F., Ernst, K. C., Ebi, K. L., Jones, B., & Hayden, 

M. H. (2018). The potential impacts of 21st century climatic and population changes on human 

exposure to the virus vector mosquito Aedes aegypti. Climatic Change, 146(3), 487‑500. 

https://doi.org/10.1007/s10584-016-1679-0 

Mullins, J. T., & White, C. (2019). Temperature and mental health : Evidence from the spectrum of 

mental health outcomes. Journal of Health Economics, 68, 102240. 

https://doi.org/10.1016/j.jhealeco.2019.102240 

Murari, K. K., Ghosh, S., Patwardhan, A., Daly, E., & Salvi, K. (2015). Intensification of future 

severe heat waves in India and their effect on heat stress and mortality. Regional Environmental 

Change, 15(4), 569‑579. https://doi.org/10.1007/s10113-014-0660-6 

Myers, S.S., et al. (2017). Climate change and global food systems: Potential impacts on food 

security and undernutrition. Annual Review of Public Health, 38, 259–77. 

https://doi.org/10.1146/annurev-publhealth-031816-044356 

Nasim, W., Amin, A., Fahad, S., Awais, M., Khan, N., Mubeen, M., Wahid, A., Rehman, M. H., 

Ihsan, M. Z., Ahmad, S., Hussain, S., Mian, I. A., Khan, B., & Jamal, Y. (2018). Future risk 

assessment by estimating historical heat wave trends with projected heat accumulation using 

SimCLIM climate model in Pakistan. Atmospheric Research, 205, 118‑133. 

https://doi.org/10.1016/j.atmosres.2018.01.009  

National Weather Service, N. (2023). What is ENSO? NOAA’s National Weather Service. 

https://www.weather.gov/mhx/ensowhat 



 38 

Nelson, K. E., & Williams, C. M. (Éds.). (2014). Infectious disease epidemiology : Theory and 

practice (3rd ed). Jones & Bartlett Learning. 

https://academic.oup.com/aje/article/167/8/1014/86085?login=false 

Norris, F. H., Friedman, M. J., Watson, P. J., Byrne, C. M., Diaz, E., & Kaniasty, K. (2002). 60,000 

Disaster Victims Speak : Part I. An Empirical Review of the Empirical Literature, 1981–2001. 

Psychiatry: Interpersonal and Biological Processes, 65(3), 207‑239. 

https://doi.org/10.1521/psyc.65.3.207.20173 

Obradovich, N., Migliorini, R., Paulus, M. P., & Rahwan, I. (2018). Empirical evidence of mental 

health risks posed by climate change. Proceedings of the National Academy of Sciences, 

115(43), 10953‑10958. https://doi.org/10.1073/pnas.1801528115 

Oluwole, O. S. A. (2015). Climate Regimes, El Niño-Southern Oscillation, and Meningococcal 

Meningitis Epidemics. Frontiers in Public Health, 3. 

https://www.frontiersin.org/articles/10.3389/fpubh.2015.00187 

Parida, P. K. (2015). Natural Disaster and Women’s Mental Health. Social Change, 45(2), 

256‑275. https://doi.org/10.1177/0049085715574189 

Pascual, M., Ahumada, J. A., Chaves, L. F., Rodó, X., & Bouma, M. (2006). Malaria resurgence in 

the East African highlands : Temperature trends revisited. Proceedings of the National Academy 

of Sciences, 103(15), 5829‑5834. https://doi.org/10.1073/pnas.0508929103 

Peters, K., Dupar, M., Opitz-Stapleton, S., Lovell, E., Budimir, M., Brown, S., & Cao, Y. (2020). 

Climate change, conflict and fragility. 43. London, UK: ODI. https://www.alnap.org/help-

library/climate-change-conflict-and-fragility-an-evidence-review-and-recommendations-for 

Poole, L., Clarke, D., & Swithern, S. (2020). The Future of Crisis Financing : A Call to Action. 

London, UK: Centre for Disaster Protection. 

https://static1.squarespace.com/static/5c9d3c35ab1a62515124d7e9/t/5e5fb909d62a5966308784

81/1583331599839/Crisis_Financing_28Feb_screen.pdf 

Pörtner, H.-O., Roberts, D. C., Adams, H., Adelekan, I., Adler, C., Adrian, R., Aldunce, P., Ali, E., 

Begum, R. A., Bednar-Friedl, B., Bezner Kerr, R., Biesbroek, R., Birkmann, J., Bowen, K., 

Caretta, M. A., Carnicer, J., Castellanos, E., Cheong, T. S., Chow, W., … Ibrahim, Z. Z. (2022). 

Technical summary. In H.-O. Pörtner, D. C. Roberts, M. M. B. Tignor, E. S. Poloczanska, K. 

Mintenbeck, A. Alegría, M. Craig, S. Langsdorf, S. Löschke, V. Möller, A. Okem, & B. Rama 

(Éds.), Climate Change 2022 : Impacts, Adaptation and Vulnerability. Contribution of Working 

Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change. 

Cambridge University Press. 

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_TechnicalSummary.pdf 

Pörtner, H.-O., Roberts, D. C., Tignor, M. M. B., Poloczanska, E. S., Mintenbeck, K., Alegría, A., 

Craig, M., Langsdorf, S., Löschke, S., Möller, V., Okem, A., & Rama, B. (Éds.). (2022). Summary 

for policymakers. In Climate Change 2022 : Impacts, Adaptation and Vulnerability. Contribution of 

Working Group II to the Sixth Assessment Report of the Intergovernmental Panel on Climate 

Change. Cambridge University Press. 

https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_SummaryForPolicymaker

s.pdf 

Ranasinghe, R., Ruane, A. C., Vautard, R., Arnell, N., Coppola, E., Cruz, F. A., Dessai, S., Islam, 

A. S., Rahimi, M., Ruiz Carrascal, D., Sillmann, J., Sylla, M. B., Tebaldi, C., Wang, W., & Zaaboul, 



 39 

R. (2021). Climate change information for regional impact and for risk assessment. In V. Masson-

Delmotte, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. 

I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, Ö. 

Yelekçi, R. Yu, & B. Zhou (Éds.), Climate Change 2021 : The Physical Science Basis. 

Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel 

on Climate Change (p. 1767‑1926). Cambridge University Press. 

https://doi.org/10.1017/9781009157896.001 

Reiter, P., Thomas, C. J., Atkinson, P. M., Hay, S. I., Randolph, S. E., Rogers, D. J., Shanks, G. 

D., Snow, R. W., & Spielman, A. (2004). Global warming and malaria : A call for accuracy. The 

Lancet infectious diseases, 4(6), 323‑324. https://doi.org/10.1016/S1473-3099(04)01038-2 

Reliefweb. (2022, décembre 27). Pakistan : Floods - Jul 2022. ReliefWeb website. 

https://reliefweb.int/disaster/fl-2022-000254-pak 

Romanello, M., McGushin, A., Napoli, C. D., Drummond, P., Hughes, N., Jamart, L., Kennard, H., 

Lampard, P., Rodriguez, B. S., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Cai, W., Campbell-

Lendrum, D., Capstick, S., Chambers, J., Chu, L., Ciampi, L., Dalin, C., … Hamilton, I. (2021). 

The 2021 report of the Lancet Countdown on health and climate change : Code red for a healthy 

future. The Lancet, 398(10311), 1619‑1662. https://doi.org/10.1016/S0140-6736(21)01787-6 

Ryan, S. J., Lippi, C. A., & Zermoglio, F. (2020). Shifting transmission risk for malaria in Africa 

with climate change : A framework for planning and intervention. Malaria Journal, 19(1), 170. 

https://doi.org/10.1186/s12936-020-03224-6 

Selby, J., & Daoust, G. (2021). Rapid evidence assessment on the impacts of climate change on 

migration patterns. London, UK: Foreign, Commonwealth and Development Office. 

https://www.gov.uk/research-for-development-outputs/rapid-evidence-assessment-on-the-

impacts-of-climate-change-on-migration-patterns 

Seneviratne, S. I., Zhang, X., Adnan, M., Badi, W., Dereczynski, C., Di Luca, A., Ghosh, S., 

Iskandar, I., Kossin, J., Lewis, S., Otto, F., Pinto, I., Satoh, M., Vicente-Serrano, S. M., Wehner, 

M., & Zhou, B. (2021). Weather and climate extreme events in a changing climate. In V. Masson-

Delmotte, P. Zhai, A. Pirani, S. L. Connors, C. Péan, S. Berger, N. Caud, Y. Chen, L. Goldfarb, M. 

I. Gomis, M. Huang, K. Leitzell, E. Lonnoy, J. B. R. Matthews, T. K. Maycock, T. Waterfield, Ö. 

Yelekçi, R. Yu, & B. Zhou (Éds.), Climate Change 2021 : The Physical Science Basis. 

Contribution of Working Group I to the Sixth Assessment Report of the Intergovernmental Panel 

on Climate Change (p. 1513‑1766). Cambridge University Press. 

https://doi.org/10.1017/9781009157896.001 

Shrestha, R. P., & Nepal, N. (2016). An assessment by subsistence farmers of the risks to food 

security attributable to climate change in Makwanpur, Nepal. Food Security, 8(2), 415‑425. 

https://doi.org/10.1007/s12571-016-0554-1 

Shupler, M., Godwin, W., Frostad, J., Gustafson, P., Arku, R. E., & Brauer, M. (2018). Global 

estimation of exposure to fine particulate matter (PM2.5) from household air pollution. 

Environment International, 120, 354‑363. https://doi.org/10.1016/j.envint.2018.08.026 

Stanke, C., Kerac, M., Prudhomme, C., Medlock, J., & Murray, V. (2013). Health Effects of 

Drought : A Systematic Review of the Evidence. PLoS Currents, 5, 

ecurrents.dis.7a2cee9e980f91ad7697b570bcc4b004. 

https://doi.org/10.1371/currents.dis.7a2cee9e980f91ad7697b570bcc4b004 



 40 

Stern, N. (2007). The Economics of Climate Change : The Stern Review. Cambridge University 

Press. https://doi.org/10.1017/CBO9780511817434 

Sujakhu, N. M., Ranjitkar, S., Niraula, R. R., Pokharel, B. K., Schmidt-Vogt, D., & Xu, J. (2016). 

Farmers’ Perceptions of and Adaptations to Changing Climate in the Melamchi Valley of Nepal. 

Mountain Research and Development, 36(1), 15‑30. https://doi.org/10.1659/MRD-JOURNAL-D-

15-00032.1 

Svobodová, E., Trnka, M., Dubrovský, M., Semerádová, D., Eitzinger, J., Štěpánek, P., & Žalud, 

Z. (2014). Determination of areas with the most significant shift in persistence of pests in Europe 

under climate change. Pest Management Science, 70(5), 708‑715. 

https://doi.org/10.1002/ps.3622 

Tinker, S. C., Moe, C. L., Klein, M., Flanders, W. D., Uber, J., Amirtharajah, A., Singer, P., & 

Tolbert, P. E. (2010). Drinking water turbidity and emergency department visits for gastrointestinal 

illness in Atlanta, 1993–2004. Journal of Exposure Science & Environmental Epidemiology, 20(1), 

19‑28. https://doi.org/10.1038/jes.2008.68 

Tirado, M.C.., et al. (2013). Climate change and nutrition: Creating a climate for nutrition security. 

Food and Nutrition Bulletin, 34(4), 533–547. 

UNDRR. (2019). Global Assessment Report on Disaster Risk Reduction 2019. Geneva, 

Switzerland: UNDRR. https://www.undrr.org/publication/global-assessment-report-disaster-risk-

reduction-2019 

UNSCN. (2017). Sustainable Diets for Healthy People and a Healthy Planet, Rome, Italy  

https://www.unscn.org/uploads/web/news/document/Climate-Nutrition-Paper-EN-WEB.pdf  

USAID. (2017). Climate Risks In Food For Peace Geographies Burkina Faso. Washington, DC, 

USA: USAID. https://www.climatelinks.org/resources/climate-risks-food-peace-geographies-

burkina-faso 

USAID. (2019). Shifting Burdens in sub-Saharan Africa : Malaria Risk in a Hotter Climate. 

Washington, DC, USA: USAID/ATLAS. https://reliefweb.int/report/world/shifting-burdens-malaria-

risks-hotter-africa 

USAID. (2020a). Health Annex. Washington, DC, USA: USAID. 

USAID. (2020b). Water Supply and Sanitation Annex. Washington, DC, USA: USAID. 

USAID. (2020c). Heat and urban environmental issues - air pollution. Washington, DC, USA: 

USAID/ATLAS. 

https://www.climatelinks.org/sites/default/files/asset/document/2020_USAID_ATLAS_Heat-

Health-Air-Pollution-Guide_0.pdf 

USAID. (2020d). Heat and urban environmental issues - water quality. Washington, DC, USA: 

USAID/ATLAS. 

https://www.climatelinks.org/sites/default/files/asset/document/2020_USAID_ATLAS_Heat-

Health-Water-Quality-Guide.pdf 

Vidal-González, P., & Nahhass, B. (2018). The use of mobile phones as a survival strategy 

amongst nomadic populations in the Oriental region (Morocco). GeoJournal, 83(5), 1079‑1090. 

https://doi.org/10.1007/s10708-017-9823-6 



 41 

Vins, H., Bell, J., Saha, S., & Hess, J. (2015). The Mental Health Outcomes of Drought : A 

Systematic Review and Causal Process Diagram. International Journal of Environmental 

Research and Public Health, 12(10), 13251‑13275. https://doi.org/10.3390/ijerph121013251 

Wagner, M., & Jamie, C. (2020). An Agenda for Expanding Forecast-Based Action to Situations of 

Conflict. Berlin, Germany: GPPI. https://www.anticipation-

hub.org/Documents/Policy_Papers/Wagner_Jaime_2020_Expanding-Forecast-Based-Action.pdf 

WaterAid. (2021). Programme guidance for climate resilient water, sanitation and hygiene. 

London, UK: WaterAid. https://washmatters.wateraid.org/publications/programme-guidance-for-

climate-resilient-water-sanitation-and-hygiene 

Watts, N., Amann, M., Arnell, N., Ayeb-Karlsson, S., Belesova, K., Boykoff, M., Byass, P., Cai, 

W., Campbell-Lendrum, D., Capstick, S., Chambers, J., Dalin, C., Daly, M., Dasandi, N., Davies, 

M., Drummond, P., Dubrow, R., Ebi, K. L., Eckelman, M., … Montgomery, H. (2019). The 2019 

report of The Lancet Countdown on health and climate change : Ensuring that the health of a child 

born today is not defined by a changing climate. The Lancet, 394(10211), 1836‑1878. 

https://doi.org/10.1016/S0140-6736(19)32596-6 

WHO. (2006). Mental health and psychosocial well–being among children in severe food shortage 

situations. Geneva, Switzerland: World Health Organization. 

https://apps.who.int/iris/handle/10665/332423 

WHO. (2014). Quantitative risk assessment of the effects of climate change on selected causes of 

death, 2030s and 2050s. Geneva, Switzerland: World Health Organization. 

https://apps.who.int/iris/handle/10665/134014 

WHO. (2015). Operational framework for building climate resilient health systems. Geneva, 

Switzerland: World Health Organization. https://apps.who.int/iris/handle/10665/189951 

WHO. (2016). Health and climate change : Country profile 2015: Pakistan. Geneva, Switzerland: 

World Health Organization. https://www.who.int/publications-detail-redirect/WHO-FWC-PHE-EPE-

15.28 

WHO. (2017). Climate-resilient water safety plans : Managing health risks associated with climate 

variability and change. Geneva, Switzerland: World Health Organization. 

https://apps.who.int/iris/handle/10665/258722 

WHO. (2018). COP24 special report : Health and climate change. Geneva, Switzerland: World 

Health Organization. https://www.who.int/publications-detail-redirect/9789241514972 

WHO. (2020). Guidance on mainstreaming biodiversity for nutrition and health. Geneva, 

Switzerland: World Health Organization. https://apps.who.int/iris/handle/10665/351047 

WHO. (2021a). Checklists to assess vulnerabilities in health care facilities in the context of climate 

change. Geneva, Switzerland: World Health Organization. 

https://www.who.int/publications/i/item/9789240022904https://www.who.int/publications/i/item/978

9240022904 

WHO. (2021b). Climate change and health vulnerability and adaptation assessment. Geneva, 

Switzerland: World Health Organization. https://www.who.int/publications-detail-

redirect/9789240036383 



 42 

WHO. (2021c). COP26 special report on climate change and health : The health argument for 

climate action. Geneva, Switzerland: World Health Organization. 

https://www.who.int/publications/i/item/9789240036727 

WHO. (2023a). Chapter 1 : Linking Climate & Health. ClimaHealth website. 

https://climahealth.info/understand/chapter-1/ 

WHO. (2023b). Climate change and health. World Health Organization website. 

https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health 

WHO & WMO. (2012). Atlas of health and climate. Geneva, Switzerland: World Health 

Organization/World Meteorological Organization. https://apps.who.int/iris/handle/10665/76224 

WMO. (2020). WMO Statement on the State of the Global Climate in 2019. Geneva, Switzerland: 

World Meteorological Organization. https://library.wmo.int/doc_num.php?explnum_id=10211 

WMO, & WHO. (2015). Heatwaves and Health : Guidance on Warning-System Development. 

Geneva, Switzerland: World Meteorological Organization/World Health Organization. 

https://public.wmo.int/en/resources/library/heatwaves-and-health-guidance-warning-system-

development 

World Bank. (2022). FY22 List of Fragile and Conflict-affected Situations. World Bank website. 

https://thedocs.worldbank.org/en/doc/bb52765f38156924d682486726f422d4-

0090082021/original/FCSList-FY22.pdf 

Zermoglio, F., Ryan, S., & Swaim, M. (2019). Shifting Burdens : Malaria Risks in a Hotter Africa. 

Washington, DC, USA: USAID/ATLAS. https://www.climatelinks.org/resources/shifting-burdens-

malaria-risks-hotter-africa 


	Table of Content
	1. Introduction
	2. The consequences of climate change for extreme  weather events
	2.1. Impacts of climate change on heatwaves
	2.2. Impacts of climate change on flooding
	2.3. Impacts of climate change on droughts
	2.4. Impact of climate change on wildfires
	2.5. Impact of climate change on tropical storms and cyclones
	2.6. The consequences of climate change for forced displacement
	2.7. The consequences of climate change for conflict

	3. Climate change and humanitarian health
	3.1. The health impacts of extreme weather events
	3.1.1. Direct health impacts of extreme weather events

	3.2. Indirect health impacts of extreme weather events
	3.2.1. Food and water-borne diseases and extreme weather
	3.2.2. Vector-borne diseases and extreme weather
	3.2.3. Non-communicable diseases and extreme weather
	3.2.4. Maternal and children’s health and extreme weather
	3.2.5. Mental health and extreme weather
	3.2.6. Access to healthcare

	3.3. The longer-term health impacts of a changing climate
	3.3.1. Food and water-borne diseases
	3.3.2. Vector-borne diseases


	4. Climate change and malnutrition
	4.1. Infant and young-child feeding and caring practices
	4.2. Obesity

	5. Climate change and humanitarian WASH
	5.1. Water quantity
	5.2. Water quality

	6. Climate change and food security
	6.1. Food production
	6.2. Food quality
	6.3. Access to food

	7. Conclusion
	8. Method
	9. Bibliography

