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Summary

Climate change is already increasing the frequency and
intensity of natural hazards, and the numbers of natu-
ral disasters reported and people affected are rising.
Although it is clear that natural disasters are one of the
principal causes of forced displacement, data on disas-
ter-related displacement has not been consistently col-
lected and analysed. The lack of reliable baseline data
on disaster-related forced displacement has prevented
adequate evaluation of the scale of the phenomenon and
the patterns of displacement. It also makes it difficult to
extrapolate potential human mobility based on exist-
ing climate change models or scenarios, or to develop
realistic assessments to be taken into account in climate
change adaptation policy formation.

This study looks at natural disasters and forced displace-
ment in the context of climate change. It has two aims:
firstly, to provide an estimate of forced displacement
related to disasters in 2008, specifically climate-related
disasters; and secondly, to propose a methodology that
could be applied to monitor disaster-related displace-
ment on an ongoing basis. The study uses existing data
sets on the impacts of natural disasters in 2008, cross-
references various sources, and individually investigates
a number of events to estimate the numbers of persons
displaced by disasters in 2008.

The findings show that at least 36 million people were
displaced by sudden-onset natural disasters in 2008. Of
those, over 20 million were displaced by sudden-onset
climate-related disasters. As a reference, the total popula-
tion of people living in forced displacement due to con-
flict, including IDPs and refugees, was 42 million in 2008,
with 4.6 million having been newly internally displaced
during the year. It is likely that many more are displaced
due to the other climate change-related drivers, includ-
ing slow-onset disasters, such as drought and sea level
rise; however the study does not present an estimate of
their number.

The methodology proposed in this study could be ap-
plied with relatively limited additional resources to moni-
tor disaster-related displacement on an ongoing basis.
Monitoring of disaster-related displacement could be
significantly enhanced through additional steps to col-
lect data on the duration of displacement, returns, local
integration and relocation and the needs of displaced
populations.
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1. Introduction

In its Fourth Assessment Report, the Intergovernmental
Panel on Climate Change (IPCC) notes that climate change
will contribute to anincrease in the frequency and inten-
sity of weather-related hazards, and that human mobil-
ity is one of the most critical potential impacts of this
trend.!

Climate change is already increasing the frequency and
intensity of natural hazards - particularly floods, storms,
and droughts. Associated natural disasters cause loss of
life, destroy livelihoods and homes, and forcibly displace
people from their homes. An increase in the number of
people temporarily displaced will be an inevitable con-
sequence of more frequentand intense extreme weather
events affecting more people globally.

Although it is clear that natural disasters are one of the
principal causes of forced displacement, data on such
displacement has not been consistently collected and
analysed. Therefore, while the frequency of recorded
natural disasters has doubled from approximately 200
to over 400 per year over the past two decades,? and the
number of people affected has steadily risen, there is
currently no reliable data to analyse the extent to which
human mobility may have also increased as a result of
this trend.?

The lack of ongoing global monitoring of disaster-induced
displacementis agapin current global protection mecha-
nisms. While important in its own right, this gap is all the
more relevant in the context of climate change, as data
on currenttrends in disaster-related forced displacement
would also logically form the baseline for data collection
on potential changes in displacement in light of future
climate change impacts.

This study is a first step in addressing this global data gap.
The study has three key facets. First, it provides an esti-
mate of forced displacement related to natural disasters,
and specifically sudden-onset climate related disasters, in
2008. However, no assumptions are made regarding the
role of climate change in disaster-related displacement.
Second, it proposes a methodology that could be applied
in the future to monitor climate related disaster displace-
ment on an annual basis. Finally, the study also assesses
disaster-related forced displacement using a typology
developed by the Inter-Agency Standing Committee (IASC)
for classifying potential trends in forced displacement
in the context of climate change, and suggests how this
could be useful in linking improved disaster displacement
data with climate change research in the future.

This study was initiated by the United Nations Office for
the Coordination of Humanitarian Affairs (OCHA) in part-
nership with the Internal Displacement Monitoring Centre
(IDMC). The study was guided by a small team in OCHA
and IDMC who worked with an independent consultant
contracted for a period of eight weeks to determine and
apply a test methodology based on available existing
disaster data. The study also benefited significantly from
the guidance of the IASC Informal Taskforce on Climate
Change, and its migration and displacement working
group and from the inputs of a number of independent
experts in this field.

Monitoring disaster displacement in the context of climate change



2. Aims and scope

Long before the IPCC identified the link between cli-
mate change and disasters, the United Nations Guiding
Principles on Internal Displacement identified natural
or human-made disasters as one of the main causes of
internal displacement.*

Currently there is no global estimate for the number of
people displaced by natural disasters. Global databases
do collect approximate data on numbers of people af-
fected, and in some cases made homeless, by disasters.
However, current systems allow for little verification or
analysis of this data and rely on primary data that is not
comprehensively or systematically collected. As there is
also no single mechanism to systematically track disaster-
related displacement, the scale of displacement caused
by natural disasters is still largely unknown.

This presents a major obstacle to evidence-driven respons-
es, effective advocacy, adequate protection of IDPs, and
the design of targeted assistance programmes. Further-
more, the magnitude of the impact of climate change on
displacement is almost impossible to estimate given the
lack of baseline information on disaster-related displace-
ment. This makes it extremely difficult for policy makers to
consider itin the context of climate change adaptation, as
well as in wider humanitarian policy making.

In order begin to address these issues, the United Na-
tions Office for the Coordination of Humanitarian Affairs

(OCHA) in partnership with the Internal Displacement
Monitoring Centre (IDMC) carried out this study. The aims
of this study were to provide:

1. An estimate of the number of people displaced by nat-
ural disasters in 2008, including a breakdown of those
displaced by disasters associated with hazards that are
likely to be affected by climate change;

2. A methodology for ongoing monitoring of forced dis-
placement as a result of natural disasters;

3. An indication of the resources required to implement
the methodology on an ongoing basis.

The study does not attempt to analyse how current levels
of displacement will be affected by climate change and
it does not attempt to analyse what proportion of cur-
rent displacement can be considered a direct result of
climate change.

However, climate change is likely to have an increasing
influence on future displacement and discussions on how
to adapt to such effects are underway as part of the ne-
gotiation of a new global climate change agreement to
replace the Kyoto Protocol; the study aims to inform these
discussions by providing an indication of the scale of dis-
placement caused by natural disasters, both climate- and
non-climate-related, in 2008.

Table 1/ASC typology for climate-change related drivers of migration and displacement

1. Hydro-
meteorological
extreme hazard
events

border movements

2. Environmental
degradation and/or
slow-onset extreme
hazard events

- Temporary forced displacement as a result of a specific disaster / hazard event within national borders.
- Temporary forced displacement across international borders as a result of a specific hazard event.

- Forced displacement as a result of areas being designated as prohibited for habitation by authorities
potentially resulting in internal displacement, forced cross-border movements and/or voluntary cross-

- Such processes will likely be gradual, beginning with voluntary movements (in- and outside the country)
and potentially ending in forced displacement (in- and outside the country).

- Environmental degradation whether at early or advanced stages and/or slow onset disasters may also
result in areas being prohibited for habitation by authorities leading to internal displacement, forced

cross-border movements and/or voluntary cross-border movements (see above).

3. Significant perma-
nent losses in state
territory as a result
of sea level rise etc.

the country). These could include:

Displacement within the national territory

Such processes if not prevented by sufficient mitigation, could be gradual, beginning with voluntary
movements (in- and outside the country) and potentially ending in forced displacement (in- and outside

Voluntary movements inside the country (to safe parts of country) and across internationally recognised borders.

Forced cross-border movements, including in extreme cases the entire loss of state territory.

4, Armed conflict/
violence over shrink-
ing natural resources

Forced displacement in the case of such armed conflict or violence could result internal
displacement or in people crossing international borders as refugees or people
under temporary or subsidiary forms of protection.
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To place its findings in a broader, comprehensive concep-
tual context, the study uses a typology that categorises
the links between climate-induced disasters and forced
displacement (Table 1). The typology was submitted to the
UNFCCC interim negotiation session in Poznan, Poland
in 2008 by a working group of the Inter-Agency Standing
Committee (IASC).° The typology provides a full picture of
climate-change-related drivers of migration and displace-
ment, identifying four such drivers: hydro-meteorological
extreme hazard events; environmental degradation and/
or slow onset extreme hazard events; significant perma-
nent losses in state territory as a result of sea level rise etc;
and armed conflict over shrinking natural resources.

This study is primarily concerned with the first catego-
ry - sudden-onset hydro-meteorological extreme hazard
events - because this is currently the only category for
which reliable (although not collated) data on displace-
ment could be accessed within the timeframe of the
study. However, estimates from other sources relating
to the other categories included in the IASC typology are
provided alongside the study’s results for comparative
purposes. It is hoped that future phases of research will
be able to provide information relating to the other cat-
egories.

3. Concepts and definitions

This study uses the United Nations International Strategy
for Disaster Reduction’s definition of a disaster:

A serious disruption of the functioning of a community or a
society causing widespread human, material, economic or
environmental losses which exceed the ability of the affect-
ed community or society to cope using its own resources. A
disaster is a function of the risk process. It results from the
combination of hazards, conditions of vulnerability and
insufficient capacity or measures to reduce the potential
negative consequences of risk.®

So-called “natural disasters” are triggered by hazard
events. The Emergency Events Database EM-DAT - a pri-
mary source used in this study - groups natural hazards
by type as follows:

Geophysical - Events originating from solid earth. Main
types: earthquake, volcano, mass movement (dry).

Meteorological - Events caused by short-lived/small to
meso scale atmospheric processes (in the spectrum from
minutes to days). Main type: storm.

Hydrological - Events caused by deviations in the normal
water cycle and/or overflow of bodies of water caused by
wind. Main types: flood, mass movement (wet).

Climatological - Events caused by long-lived/meso to
macro scale processes (in the spectrum from intra-sea-
sonal to multi-decadal climate variability). Main types:
extreme temperature, drought, wildfire.

Biological - Disaster caused by the exposure of living
organisms to germs and toxic substances. Main types:
epidemic, insect infestation, animal stampede.

The following definitions were used in this study:

Climate-related disaster/hazard events were considered
to include all events in the meteorological, hydrological
and climatological categories of EM-DAT. The category
“climate-related disaster” should not be confused with
EM-DAT’s definition of “climatological” disasters (see
above definitions).

Sudden-onset climate-related disaster/hazard events
(i.e.those events falling into the first category in the IASC
typology) were considered to include all meteorological,
hydrological and climatological events (according to the
EM-DAT classification), with the exception of drought.
Such sudden-onset disaster/hazard events were the pri-
mary focus of this study.

This study aims to look particularly at forced displace-
ment as opposed to voluntary forms of human mobil-
ity. In using the term forced displacement, it draws on
the definition of internal displacement provided by the
United Nations Guiding Principles on Internal Displace-
ment, which define IDPs as “persons or groups of persons
who have been forced or obliged to flee or to leave their
homes or places of habitual residence, in particularas a
result of orin order to avoid the effects of armed conflict,
situations of generalised violence, violations of human
rights or natural or human-made disasters, and who have
not crossed an internationally recognised State border.”
The study does not differentiate between people that
have remained in their own countries and those who have
crossed borders as a result of natural disasters.
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4. Methodology

A three-step methodology for estimating
disaster-related displacement

A detailed methodology is provided in Annexe 1. This
is intended to facilitate follow-up studies or ongoing
monitoring. However, a brief summary is provided here. A
three-step methodology was used to estimate the number
of people displaced by natural disasters in 2008.

Firstly, all meteorological, hydrological, climatological
(except drought) and geophysical disasters that occurred
in 2008 were identified in the EM-DAT data set managed by
the Centre for Research on the Epidemiology of Disasters
(CRED).” EM-DAT recorded a total of 312 disasters in these
categories in 2008. During the course of research, ten ad-
ditional disasters were found to have resulted in displace-
ment, bringing the total number of disasters included in
this study to 322. These disasters affected a total of over
207 million people.

Secondly, a series of criteria were applied to identify
which disasters were likely to have caused displacement
and would therefore warrant detailed, case-by-case
investigation. Through this process, 221 disasters were
identified for further case-by-case investigation of levels
of displacement. The criteria were:

1. All disasters for which EM-DAT reported figures for the
number of people made “homeless” (defined as people
needing immediate assistance for shelter). These account-
ed for 47 out of the 322 disasters.

2. All disasters for which EM-DAT reported figures for the
number of people affected over 50,000. These accounted
for 72 out of the 322 disasters, although there was some
overlap with 1.

3. 15 disasters for which EM-DAT recorded an affected
figure of less than 50,000 were chosen at random for fur-
ther investigation. This was to ensure that they were not
significantin terms of displacement and therefore that the
level of significance defined in 2 was correct.

4. All disasters reported by the Dartmouth Floods Ob-
servatory (DFO)® database which had a GLIDE reference
(aninternationally recognised unique disaster identifica-
tion number). These were 53 out of 345 disasters recorded
for 2008 in DFO.

5. Disasters identified through a search of the GLIDE data-
base, where some indication of displacement was given
in the GLIDE search description box. These were cross-

referenced against the EM-DAT data set and an additional
five disasters were included in the study.

6. Multi-country disasters identified through research of
EM-DAT reported disasters, that is, where a disaster had
affected several countries.

Thirdly, the 221 identified disasters were individually re-
searched using a variety of other sources to establish if
they had resulted in forced displacement. The search
through various sources started systematically with the
International Federation of the Red Cross and Red Cres-
cent’s Disaster Management Information System (DMIS)
and related reporting sites, and OCHA's ReliefWeb and
related sources. Subsequently, regardless of whether the
above sources provided data on displacement, a wide ar-
ray of secondary sources were checked, both by following
links found in the above sources, and by searching for
other (including national) sources. These sources were
selected according to comprehensiveness and availability
of data, likelihood of accuracy, and ease of use. All sources
were cross-referenced to produce an estimate of forced
displacement for each disaster. A full list of sources used
is given in Annexe 1.

Monitoring disaster displacement in the context of climate change



5. Results

Interpreting the results

The results provide data on the following groups of peo-
ple, for each disaster individually investigated in this
study:

Affected - Figure from the EM-DAT data set, which repre-
sents the sum of all those injured, homeless or otherwise
affected by a disaster, including displaced or evacuated
people, and who required immediate assistance follow-
ing the disaster.

Homeless - Figure from the EM-DAT data set, which rep-
resents the number of people in need of immediate as-
sistance for shelter. This was used to provide an initial
estimate for displacement (it is assumed that those re-
corded as homeless are effectively displaced).

Displaced - Figure showing the most accurate estimate
of displacement, based on case-by-case investigation of
the disasters (Step 3 of the methodology).

Evacuated - Figure showing the number of people evacu-
ated, where it was clear from reports that people were
evacuated from their homes either as a preventive meas-
ure before a disaster or as a reactive measure after it.

Total displaced - Figure showing the total number of dis-
placed people for each disaster, which is based on adding
the estimates for the number of people displaced to the
number of people evacuated. The figures presented in
this section are those for total displaced.

Summary of results

Table 2 below summarises the results of this study, ac-
cording to the EM-DAT classification of hazard types. A
full table of results is given in Annexe 2.

Ofthe 207,631,038 people reported to be affected by natu-
ral disasters in 2008, a total of 36,062,843 people were
found to have been displaced. This included 28,650,653
people who were displaced due to complete destruction
of their homes and 7,412,190 who had to be evacuated
either as a preventive measure or after the disaster as their
houses had been rendered temporarily uninhabitable.

Sudden onset climate-related disasters (hydrological,
meteorological, and climatological disasters excluding
drought, according to the EM-DAT classification) were
responsible for displacing a total of 20,293,413 people in
2008. This represented 56 per cent of the total displace-
ment.

Table 2 Summary of the results for this study showing the number of people displaced and evacuated by

sudden-onset natural disasters in 2008

Number of disasters 21 61 128 11 221 200
Reported affected 46,789,006 15,308,823 65,896,025 79,225,502 207,219,356 160,430,350
Reported homeless 65,915 273,373 2,572,797 3,600 2,915,685 2,849,770
Estimated displaced 15,697,230 4,873,929 7,568,022 511,472 28,650,653 12,953,423
Estimated evacuated 72,200 3,372,594 3,917,396 50,000 7,412,190 7,339,990
Total displacedand 15,769,430 8,246,523 11,485,418 561,472 36,062,843 20,293,413

evacuated

Percentage of affect- 34% 54%
ed people displaced

/ evacuated

17%

1% 17% 13%

* - Climate-related disaster/hazard events were considered to include all events in the meteorological, hydrological and climatological categories of
EM-DAT, excluding drought. Note: this should not be confused with EM-DAT’s definition of “climatological” disasters.
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6. Analysis

The overall scale of disaster-related dis-
placement

According to this study, 36 million people were newly
displaced, within their countries and across borders, by
sudden-onset natural disasters in 2008. Disasters can
therefore be considered as an extremely significant driver
of forced displacement globally. As a reference, the total
population of people living in forced displacement due
to conflictand violence, including IDPs and refugees, was
42 million in 2008, with 4.6 million people having been
newly internally displaced during the year.

2008: an “average” year?

Disasters associated with natural hazards, in particular
major disasters, are inherently sporadic in nature. Although
some hazards, such as cyclones, occur seasonally in rea-
sonably predictable locations, others, such as major earth-
quakes, exhibitonly a very small degree of predictability in
time and location. Caution must therefore be applied when
using disaster data from any one year to make observations
about the nature of disaster impacts in general. There is
no average year. This section contains a few observations
about the nature of disaster-related displacement in 2008,
in order to help assess the meaning of the results of this
study for disaster-related displacement.

In 2008, one disaster - the Sichuan earthquake in China -
was responsible for displacing 15 million people, nearly 50

per cent of the total. The largest ten disasters that caused
most displacement were responsible for displacing 30.5
million people, 85 per cent of the total (see Table 3). These
observations illustrate that larger disasters are gener-
ally responsible for the vast majority of recorded dis-
placement (although displacement as a result of smaller
disasters may not be recorded). Therefore, considerable
variation in disaster-related displacement between years
islikely. In particular, the occurrence of the Sichuan earth-
quake in 2008 may mean that disaster-related displace-
ment in 2008 may be higher than average. Furthermore,
the results from 2008 may over-estimate the overall con-
tribution of geophysical disasters to displacement, since
such large disasters associated with earthquakes do not
occur every year. Investigation of several previous years
using the methodology outlined in this study would pro-
vide a better basis for making general observations about
disaster-related displacement.

Table 3 Ten sudden-onset disasters causing most displacement in 2008

China P Rep Earthquake 12/5/2008
India Flood 14/9/2008
India Flood 30/8/2008
India Flood 11/6/2008
Philippines Storm

United States Storm 1/9/2008
China P Rep Flood 7/6/2008
China P Rep Storm 24/6/2008
Cuba Storm 8/9/2008
Myanmar Storm 2/5/2008

15,000,000 416
2,442,920 6.8
2,100,000 5.8
2,055,925 5.7
2,039,155 5.7
1,900,000 5.3
1,660,000 46
1,600,000 4.4

900,000 2.5
800,000 2.2
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Displacement by disaster type

Itis clear from the results of this study that the likelihood
of displacement varies significantly according to the type
of disaster. Figure 1 below shows the number of people
displaced by each type of disaster in 2008, according to
the EM-DAT classification.

In 2008, due to the Sichuan earthquake, earthquakes
caused more displacement than any other type of dis-
aster. However, as discussed, this is unlikely to be rep-
resentative. If the Sichuan earthquake is removed from
the analysis, floods and storms accounted for 93 per cent
of disaster-related displacement in 2008. In addition,
floods and storms accounted for 17 of the 20 disasters
that caused most displacement in 2008.

Although there s likely to be significant variation between
years, these results provide some insight into the types of
disasters, and therefore locations, which are most likely
to result in displacement. These are generally those dis-
asters that destroy homes, such as major earthquakes,
floods and storms. Although extreme temperatures may
affect large populations, they do not result in large scale
displacement. Disasters associated with climate-related
hazards, particularly floods and storms, are likely to be
the major drivers of disaster-related displacement overall
and in mostyears. However, major earthquakes also cause
large-scale displacement when they occur.

Figure 1 Total displaced and evacuated in 2008 by disaster type
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Displacement by region

Figure 2 below shows the number of people displaced by
sudden onset disasters in 2008 by region. Table 4 shows
the countries with the highest levels of disaster-related
displacement in 2008.

Asia was the region most affected, accounting for 31 mil-
lion of those displaced by sudden onset disasters. Of
the 20 disasters that caused most displacement in 2008,

17 were in Asia. This may simply be because Asia is the
most disaster-prone region, being susceptible to the full
range of natural hazards. However, further analysis is
required to understand if there are any other underlying
drivers, which mean disasters in Asia are more likely to
resultin recorded displacement than equivalent disasters
elsewhere.

Figure 2 Total displaced and evacuated in 2008 by sudden onset disasters by region
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Table 4 20 countries with highest levels of disaster-related displacement in 2008

People’s Rep. China 19,979,423 Nepal 197,500
India 6,705,085 Benin 150,000
Philippines 2,736,389 Sri Lanka 136,345
United States 2,014,473 Haiti 123,811
Cuba 980,000 Viet Nam 102,650
Myanmar 800,000 Pakistan 89,200
Indonesia 400,815 Papua New Guinea 75,000
Brazil 381,035 Chile 74,610
Mozambique 289,486 Ethiopia 72,805
Thailand 202,680 Honduras 70,250
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Disaster-related displacement in the
context of climate change

Climate-related disasters, that is, those resulting from
hazards that are already being or are likely to be modi-
fied by the effects of climate change, were responsi-
ble for displacing approximately 20 million people in
2008. This study addresses just one possible cause of
displacement relating to climate change - that of an
increase in sudden-onset climate-related disasters such
as floods and storms. It is clear from the results that
disaster-related displacement is already significant and
likely to become more so with the effects of climate
change. The results do not confirm or counter the idea
that slow-onset disasters are likely to increase as drivers
of displacement and migration as the effects of climate
change increase in intensity.

Since this study only includes displacement as a result of
sudden-onset disasters, the results can be considered a
minimum estimate of displacement as a result of climate-
related events and processes in 2008. In order to better
understand the overall effect of climate change on dis-
placement and migration, further research is required
to understand the contribution of events and processes
in categories 2, 3 and 4 of the IASC typology (including
environmental degradation and/or slow onset extreme
hazard events, permanent losses of territory as a result of
sea level rise, and armed conflict over shrinking natural
resources; see Tables 1 and 5).

It is important to place the figure of sudden-onset cli-
mate-related displacement in the context of other pos-

sible types of climate-change-related displacement not
included in this study. For example, in 2008, 26.5 mil-
lion people were reported to be affected by 12 drought
events, according to the EM-DAT data set managed by
the Centre for Research on the Epidemiology of Disasters
(CRED). Any displacement resulting from these droughts
is notincluded in this study. Sources of data on displace-
ment as a result of drought were not readily identified
and ascribing causation is much more complex than in
sudden-onset disasters, because drought may only be
one of many drivers of population movement.

However, the link between drought or environmental
degradation and human mobility is well documented.
Research in sub-Saharan Africa in the 1990s indicated that
some seven million people, out of 80 million considered
to be food insecure, used migration as a coping strategy
during drought.®Research in Egypt has shown that water
shortage and land degradation drive people to move. In
Mozambique, 40 per cent of migrants to urban areas said
that they moved from their original rural home in part
because of environmental problems.**

Recently, a number of studies have provided estimates of
the scale of human displacement in the context of climate
change. These range up to one billion by 2050. Forexample,
the IPCC quotes estimates that, by 2050, 150 million peo-
ple may be displaced as a result of the impacts of climate
change, mainly the effects of coastal flooding, shoreline
erosion and agricultural disruption.’2 The Stern Review of
the Economics of Climate Change cites estimates of 200
million displaced by 2050.** These estimates are generally
accepted to be subject to high degrees of uncertainty, pri-

Table 5 Summary of the results of this study in the context of the IASC typology for climate-change related

drivers of migration and displacement.

1. Hydro-meteorological extreme

hazard events methodology)

2. Environmental degradation and/or
slow onset extreme hazard events

20,293,413 as a result of climate-related disasters in 2008 (Source: OCHA-IDMC

Estimates for slow onset disaster related displacement for 2008 are not readily
available. Further research to provide improved data on this issue will be essen-

tial. According to the CRED database, 26,502,500 people were reported affected by
drought in 2008, however not all of these people would have been displaced (Source:

CRED EM DAT).

3.Significant permanent losses in state
territory as a result of sea level rise etc.

As of 2008, the only found permanent relocation plans identified in the OCHA-IDMC
study concerned the forced displacement for the 2,000 inhabitants of the Tulun

(Carteret) and 400 of the Takuu (Mortlock) Islands in Papua New Guinea. However,
according to current IPCC findings, this trend is likely to substantially accelerate in the

future.

4. Armed conflict/violence over
shrinking natural resources

4.6 million were newly internally displaced in 2008 as a result of armed conflicts
around the world (Source: IDMC). 42 million were living in forced displacement due to

conflict, including IDPs and refugees, in 2008. The potential consequences of climate
change for water availability, food security, prevalence of disease, coastal bounda-
ries, and population distribution may aggravate existing tensions and generate new

conflicts (UNEP 2009).
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marily because there is no baseline information on current
levels of disaster-related displacement.

Permanent loss of territory as a result of sea level rise
is not currently a significant driver of displacement, al-
though examples do exist. Permanent re-location plans
have been developed to address forced displacement
for the 2,000 inhabitants of the Tulun (Carteret) and 400
of the Takuu (Mortlock) Islands in Papua New Guinea.
However, sea level rise is likely to be a significant driver
of forced displacement in the future. Approximately 146

7. Limitations

Although this study provides the most accurate assess-
ment available of the numbers of people displaced as
a result of natural disasters which took place in 2008, a
number of limitations apply. These add significant un-
certainty, which should be taken into account when in-
terpreting the results of this study. They are generally
related to the availability or quality of primary data. More
detailed analysis of this study’s limitations is included in
Annexe 1.

1. In most cases, no actual on-the-ground monitoring of
disaster-related displacement is taking place. Thus data
on displacement largely has to be taken from various
sources, such as needs assessment reports, which often
contain information on humanitarian needs without re-
ferring specifically to the number of people displaced.
Furthermore, there is little consistency in the terminology
used by the different sources, with terms such as “affect-
ed”, “evacuated”, “displaced”, “homeless” and “population
movements” often undefined or used interchangeably.

million people live in areas with an elevation of less than
one metre above sea level.* More than a million people
living in the Ganges-Brahmaputra, Mekong and Nile deltas
will be directly affected if current rates of sea-level rise
continue to 2050 and there is no adaptation.®

Table 5 on page 12 contextualises the results of this study
in the context of the IASC typology. The results of this
study provide an estimate for sudden-onset disasters
(category 1). Information from other sources relevant to
the other categories is also provided.

2. Theresults of this study can be considered to represent
the peak of displacement as it occurs immediately after
a disaster. Itis not clear in most cases whether displaced
people were able to return to their homes within a short
period, what proportion remain displaced for longer pe-
riods, and what proportions remained permanently in the
places of displacement or resettled elsewhere. This lack
of data on returns and other durable solutions presents a
major barrier to understanding the real scale of disaster-
related displacement, and must be addressed if ongoing
monitoring of disaster-related displacement is to be ef-
fective. Suggestions of how this might be achieved are
given in Section 9.

3. Theresults are only relevant to 2008 and do not provide
information on displacement trends over time or average
displacement over a number of years.

Monitoring disaster displacement in the context of climate change
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8. Recommendations for future work

Even though this study isonly a first step, it demonstrates
that annual global monitoring of forced displacement
related to natural disasters is achievable. It is strongly rec-
ommended that monitoring of disaster-related displace-
ment, based on the methodology outlined in this study, is
undertaken in future. This would provide an opportunity
to investigate trends in disaster-related displacement, as
well as to further improve the methodology.

As long as specific data on forced displacement is not
collected systematically, the methodology for global
monitoring should at a minimum include following up
on reports of disasters as the situation unfolds, to try
and determine whether people remain displaced and
over what period of time. The databases currently avail-
able only present static information, from which itis not
possible to extrapolate numbers of people displaced in
theimmediate aftermath of the disaster, during the reha-
bilitation phase, and in the long term. In parallel, govern-
ments and relief agencies should aim to systematically
collect information on the number of people displaced
by natural disasters.

At present, EM-DAT has the most comprehensive data on
disasters. However, EM-DAT depends on having reliable
sources with consistent reporting patterns and criteria.

One of the most significant problems is that the data re-
corded by all sources reflects numbers in the immediate
aftermath or at the peak of the crisis. At present, no data
set tracks subsequent developments including returns
orotherdurable solutions, information that is critical for
understanding and evaluating the entire scope of the
relationship between disasters and displacement. Table
6 presents a framework for collecting improved data on
disaster-induced displacement, which could be used to
provide a more comprehensive assessment of returns. Fu-
ture data sets should retain longitudinal data on displace-
ment, including statistics on those displaced immediately
after a disaster and at subsequent periods afterwards, as
new data become available.

Given that many sudden-onset disasters of the type
included in this study are transient, it is assumed that
return would often be the most likely durable solution.

Table 6: Suggested framework for collecting disaster-related displacement data over time

Immediate aftermath (upto - number affected overall

one week maximum)

After two months - updated number affected,

- updated number and location displaced or homeless,
- reason/s for continued displacement

- number of people returned

-number displaced and homeless (including those evacuated
prior to orimmediately after the event), or

- number of totally damaged (destroyed) houses

- number of partially damaged houses.

Government, Red Cross/

Red Crescent societies, civil
society groups present in af-
fected areas, UNDAC or other
designated agency present.

Government, revised flash
appeal or joint needs assess-
ment, if applicable, UN, RC/RC
societies.

- number of people intending to stay in their place of displace-

ment or resettling elsewhere.

After six months

- updated number and location of displaced
- reason/s for continued displacement

UN Country Report, govern-
ment, RC/RC societies

- number unlikely to ever be able to return due to the land having
been rendered non-conducive to human settlement, or other

reasons (where applicable);
- number of people returned

- number of people staying in their place of displacement or

resettling elsewhere.
After two years

- updated number and location of displaced
- reason/s for continued displacement

UNDP Agency Annual Country
Report, government

- number unlikely to ever be able to return due to the land having
been rendered non-conducive to human settlement, or other

reasons (where applicable);
- number of people returned

- number of people staying in their place of displacement or

resettling elsewhere.
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However, in the case of disasters having more permanent
impact, data on local integration or resettlement would
also be needed. Thus, the framework makes a distinction
between those temporarily displaced and those more
permanently displaced and seeks information on durable
solutions other than returns.

If monitoring is to contribute to better protection, baseline
data on numbers of people displaced must be comple-
mented with a more comprehensive assessment of the en-
joymentof rights by people displaced by natural disasters.
Improved and ongoing collection of protection indicators,

9. Conclusions

In 2008, approximately 36 million people were displaced
as a result of sudden-onset natural disasters. To put this
number in context, 4.6 million people were newly inter-
nally displaced as a result of conflict during the same peri-
od. Disasters can therefore be considered as an extremely
significant driver of forced displacement globally.

Earthquakes, floods and storms are the types of sudden-
onset natural disaster that cause most significant displace-
ment. Large-scale disasters are responsible for the vast
majority of recorded displacement. Asia was the region
most affected by disaster-related displacement in 2008.

In 2008, at least 20 million people were forced to leave
their homes due to sudden-onset climate-related natu-
ral disasters. Research from other sources suggests that
many millions of people are also displaced annually as
a result of climate-related slow-onset disasters such as
drought. Had it not been for the Sichuan earthquake in
China, which displaced 15 million people, climate-related
disasters would have been responsible for over 90 per
cent of disaster-related displacement in 2008.

Although it is clear that natural disasters are among the prin-
cipal causes of forced displacement, data on climate-related
natural disaster displacement has not been consistently
collected or analysed. The lack of reliable baseline data on
disaster-related forced displacement also makes it difficult to
estimate potential human mobility based on climate change
models, or to develop realistic scenarios to be taken into ac-
count in climate change adaptation policy formation.

From a research perspective, even though this study is a
first step, it shows that it is possible and necessary to more
accurately estimate existing disaster-induced displace-

notto mention reliable and cohesive baseline data, would
require more resources over a sustained period.

Ideally, monitoring would be carried out by an institution
with directaccess to EM-DAT and / or DMIS or benefit from
aformal agreement with both, to ensure necessary access
to reports on natural disasters and numbers of affected
/ homeless, as well as access to sources of reports. This
immediate access would facilitate follow up as disaster
data is updated. IFRC’s decision to include systematic data
ondisplacementin its DMIS data set will go a long way to
make accurate information available.

ment. However, ongoing monitoring of disaster-related
displacementis required. The methodology outlined could
be applied with relatively limited additional resources both
to future disaster data sets, and retroactively fora period in
which data exists (for example since 1990). The data could
also be significantly enhanced through additional steps to
collect data on related factors, including the duration of
displacement and needs of displaced populations. This
should include efforts to systematically collect data on
displacement, returns, local integration, or resettlement.

Climate change is likely to lead to increasing rates of dis-
placement and it is vital that evolving frameworks for
climate change adaptation address displacement issues.
Consistentapplication of a disaster-induced displacement
monitoring methodology such as the one outlined in this
study would provide a baseline for informed estimates as
to how current trends may be affected by climate change
in the future, and would be a necessary element for any
improvement in the response for the displaced. However,
there is much additional work to be done in improving data
on the social impacts of climate change, particularly in less
developed contexts. Further research into displacement
caused by slow-onset disasters and sea level rise is an obvi-
ous next step. There is also a clear need to address remain-
ing gapsin policy, operational and legal frameworks, such
as the legal framework to protect those forced to cross a
border as a result of a natural disaster.

Given the scale of displacement highlighted in this study,
further research and policy analysis on human mobility and
disasters is essential. However, improved data will only be
relevantif partnered with strengthened policy and action in
the future. This presents both a significant and urgent chal-
lenge for policy makers and researchers in the future.

Monitoring disaster displacement in the context of climate change
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Annexe 1 Detailed methodology

Data-gathering process and sources

A three-step methodology was devised to identify the
disasters that would be included in the research and the
sources and sequencing of sources to be used.

First, all meteorological, hydrological, climatological and
geo-physical disasters that occurred in 2008 were identi-
fied from the EM-DAT data set managed by the Centre
for Research on the Epidemiology of Disasters (CRED).
The EM-DAT data included 312 disasters under these cat-
egories for that year.! During the course of research ten
additional disasters were found to have resulted in dis-
placement, bringing the total number of disasters covered
in this study to 322, with a total of over 207 million people
reported affected.

Second, a series of filters was applied to identify disas-
ters to include in the study data set, on which to base a
rough initial estimate. The following 221 disasters were
included:

1. All disasters showing a figure for homeless in the EM-
DAT database. These accounted for 47 of the 312 disasters,
or 15 per cent. These disasters were included because,
if houses are reported to be “totally damaged” or “de-
stroyed”, itis reasonable to assume that their inhabitants
were forced out of them and had to find alternative shelter
solutions. When EM-DAT records destroyed houses, the
figure is multiplied by five to estimate the number of in-
dividuals displaced in developing countries, and by three
in developed countries.

2. Disasters in the EM-DAT datasheet which reported a
number of affected people over 100,000. These account-
ed for 67 of the 322, or 21 per cent. Some in this filter had
already been counted under the “homeless” count and
were not researched again. These disasters were included
because it is reasonable to assume that if the disaster
was of such scale, people could have been forced out
of their homes.

3. Disasters found in the Dartmouth Floods Observatory
(DFO) database that had GLIDE references,? which came
to 53 of 345 disasters noted for 2008 in DFO. Five disas-
ters were detected in addition to those in the two groups

1 Drought-related disasters were removed from this spreadsheet
because they fall into the category of ‘slow onset’ disasters.

2 GLIDE (Global unique disaster IDEntifier) is a globally common,
unique identification scheme for disaster events proposed by the Asian
Disaster Reduction Center (ADRC): see www.glidenumber.net. The GLIDE
system is becoming progressively more accepted by other reporting
agencies.

above and included on the spreadsheet with their GLIDE
number.

4. Disasters identified through a random search of the
GLIDE database, where some indication of displacement
was given in the GLIDE search description box. An addi-
tional 50 disasters were researched or double-checked
with the EM-DAT data,® which produced an additional five
disasters which had not been detected previously.

5. Multi-country disasters identified through research of
EM-DAT reported disasters, that is, where a disaster had
affected several countries, eg. cyclones Kammuri, Feng-
shen and Nuri in S.E. Asia and hurricanes Gustav, Hanna
and lke in the Americas.

6. The 15 “mid-size” disasters in the EM-DAT datasheet
where the number of affected people was between 50,000
and 100,000 were included. Additionally, 15 “smaller” dis-
asters with an affected figure under 50,000 were chosen
atrandom.

Third, the 221 disasters that were included (71 per cent of
the total number of natural disasters that were reported
by EM-DAT for 2008, with droughts and epidemics ex-
cluded) were individually researched using a variety of
other sources to establish if they caused forced displace-
ment. This third step of the process constituted the bulk of
the research asitinvolved time-consuming case-by-case
investigation.

This search was, in turn, carried out in two stages. First,
through the International Federation of the Red Cross and
Red Crescent’s Disaster Management Information System
(DMIS) and related reporting sites, and OCHA's ReliefWeb
and related sources. Next, independently of whether the
above sources provided data on displacement, a wide
array of secondary sources were checked through a com-
bination of links found in the above sources, or through a
gradual learning process of where information could be
found for different regions and countries. These sources
were selected according to comprehensiveness and avail-
ability of data, likelihood of accuracy, and ease of use.

They included:

= ADRC - Asian Disaster Reduction Centre, for disasters
in Asia;

= GDACS - Global Disaster Alert and Coordination Sys-
tem;

= Government websites, where available;

= NOAA - (US) National Oceanic and Atmospheric Ad-

3 Sixty-five GLIDE references were found in total.
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ministration which also houses the National Hurricane
Centre, for disasters occurring in the Western Hemi-
sphere;

= RSOE-EDIS - National Association of Radio-Distress
Signalling and Infocommunications, Emergency and
Disaster Information Services;

= News agencies such as Reuters AlertNet, IRIN, Xinhua,
BBC, CNN and local news sites;

= REDLAC-Risk, Emergency and Disasters Task Force, and
La Red for disasters occurring in Latin America and the
Caribbean;

= SADC - Southern African Development Community, for
disasters in Africa;

= Other, such as UN country team needs assessments and
situation updates, NGO reports, UN and NGO country
websites.

Other authoritative databases containing information
on disasters such as UN ISDR and Munich Re were not
used because they did not provide further information
relevant to population displacement resulting from dis-
asters.

Characteristics of the methodology

Because this study systematically investigated displace-
ment as a separate category of population affected by
natural disasters, the data given here represent the most
specific compilation of statistics available for displace-
ment related to natural disasters.

Surprisingly few of the numbers for displaced people
are contradictory or inconsistent. Hardly any cases
have been detected where estimates between sourc-
es differ significantly, possibly as most sources can
be traced back to the same sources, namely govern-
ment.

The total number of displaced found in this study is far
higher than the figure in the EM-DAT “homeless” column.
This is because the study has researched displacement as
a specific objective, seeking reports where displacement
can be separated from “homeless”, “affected” or other
categories. The EM-DAT data do not make this distinction.
According to CRED explanatory notes, many of those who
may be displaced are recorded under “affected”.

Double-checking of dates and events was used to mini-
mise the risk of double counting disasters, for example
when a secondary disaster results from a first one, or
when there is a close sequence of storms, cyclones and
floods. The names of cyclones and hurricanes have been
added as a further distinguishing feature.

Weaknesses of the methodology which
may have affected the accuracy of the
results

Not all 322 natural disasters identified for 2008 were

researched individually due to insufficient time. As

shown in Table 1 below, 101 disasters were not further

investigated for displacement. 19 per cent of these dis-

asters reported affected populations above 5,000, and

nine per cent above 10,000; however, the total popula-

tion reported affected by these disasters was under

412,000, or only 0.2 per cent of the total population

reported affected in the 322 disasters identified by

this study.

= In mostsituations, no actual on-the-ground monitor-
ing of disaster-related displacement is taking place.
This resulted in data on displacement largely having
to be extrapolated from reports which are most of
the time putting forward information on humani-
tarian needs, material damage, etc., without refer-
ring specifically to movements of populations. At
the same time, there was inconsistency in wording
indicating displacementin documents used: reports
often use wording such as “affected”, “evacuated”,
“displaced”, “homeless” and “population movements”
interchangeably and only in a few cases are distinc-
tions made between these groups. In order to gather
data for displacement, the proxies homeless and
evacuated were used.

= While a wide array of information on natural disas-
ters exists online from various local or subject-specific
sources, it is not always possible to find specific infor-
mation on disaster-related displacement. Many sources
serve meteorological purposes and do not document
the human impactof disasters. Some sources were read-
ily identifiable whereas others were less well-known,
took time to discover and were not used systemati-
cally - orwere used only as a cross-check if information
could not be found elsewhere. Searches were system-
atically conducted using the above sources to verify
each disaster.

= In the majority of cases where no monitoring of move-
ments is taking place on the ground, there is a large
margin of uncertainty in relation to the data collected,
especially in relation towhether people have remained
in situations of displacement over any length of time.
The figures arrived at are generally from the peak of the
displacement situation. They do not include any refer-
ence to returns or subsequent developments after the
disaster.

= Difficulty in distinguishing between the various storms
and cyclones in the Caribbean (August to November)
and South East Asia (May to September). These occur
in almost overlapping timeframes and it is necessary to
conduct careful research to ensure no double-counting
or gaps.
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= No trends in relation to internal displacement can be
drawn from the data collected, or an analysis of only
one year of data. Ideally monitoring of at least two or
three years should have taken place to see whether
trends could actually be determined.

Data sets and other sources of information

Strengths of the data sets and other sources used
which make the results reliable

1. The EM-DAT database gives the most globally com-
prehensive and systematically collected and presented
information from a variety of international sources, on
the number, location, date(s) and type of sudden-onset
disasters as well as their impact on people and prop-
erty. For all these reasons it was selected as the main
primary data source from which further searches could
be conducted. Other advantages of CRED’s EM-DAT is
that it receives data from a variety of global, regional and
local sources and then decides on the most authoritative
estimate to use, according to set criteria; it has clear and
logically-described Explanatory Notes on Guidance, Glos-
sary, Criteria and Definitions. These have been followed
in the present study to maintain consistency; it checks
information from sources and updates information every
three months, so the data can be considered accurate and
up-to-date, therefore authoritative.

2. Very few disasters with reports of people affected were
found which were notincluded in CRED’s EM-DAT, despite
extensive searches. The concern voiced by some that
EM-DAT does not record all disasters and the claim that
displacement is being missed out as a result is not borne
out by the findings of this study.

3. IFRC's Disaster Management Information System (DMIS)
appears comprehensive. Positive features include:

= Its information is fed from volunteers in all countries
that suffer from repeated disasters such as cyclones,
flooding or earthquakes, in which the Red Cross/ Red
Crescent (RC/RC) movement is present. The movement’s
highly-organised system of data collection using acom-
bination of government and its own sources, combined
with a growing sophistication of government reporting
methods, suggests that very few disasters, even small
ones, go undetected.

= It provides not just statistical data but has links to
substantive IFRC emergency reports, updates and ap-
peals.

= Its reports provide relevant detail and information on
the evolving situation and location of IDPs.

= Its reports are methodically presented and timely: as
a "bulletin” a few hours or days after the disaster; the
first detailed report within 30 days and an annual report
released in December each year.

= Itsdata come from national Red Cross and Red Crescent
societies in each country and is either sourced from
governments or from pre-existing RC/RC presence in-
country.

= GLIDE numbers are quoted more often than in other
sources.

= EM-DAT data often mirrors the latest updates from IFRC
reports, indicating that the latter is an important pri-
mary data source for CRED.

= The RC/RC in-country teams’ rapid accessibility to dis-
aster sites and the frequency of their updates make
its data arguably the most widespread, accurate and
authoritative.

4, The Dartmouth Floods Observatory (DFO) in the USA
tracks global flooding events and is clearly presented in a
readable table. It has proved a useful cross-reference for
EM-DAT and DMIS data or a source to pick up new data.
It includes a column for “displaced”, which is a useful
criteria to use for searches.

5. OCHA's ReliefWeb:

= It provides a comprehensive collection of information
on disasters from a wide variety of sources.

= It provides good disaster-related maps.

= GLIDE references have recently been increasingly in-
cluded in disaster reports.

= Searching the website is time-consuming due to the
way it is configured and the time it takes to download
material, especially maps.

6. Othersources, such as the Asian Disaster Reduction Cent-
er (ADRC), the Risk, Emergency and Disasters Task Force of
the Regional Inter-Agency Standing Committee (REDLAC),
the Pan American Disaster Response Unit (PADRU), are re-
gional bodies that focus on regional disasters so they can-
not be used comprehensively for global searches; however
they are useful for cross-checking data.

= They provide good detail, specifically on displacement
estimates and locations immediately after a disaster.

= They mainly use government statistics.

= ADRC hasdetailed and easily accessible disaster archive
material spanning a decade, as well as links to other
sources. Although originally intended as a regional re-
porting body, it reports increasingly on disasters out-
side of South East Asia.

= GLIDE's search page is useful but disasters searched for
are not always found. Where searches are successful,
there are often useful links to other sources.

= PADRU is a creation of IFRC and has regional specific
data on disasters.

= The National Oceanic and Atmospheric Administra-
tion (NOAA) is run by the US Government and covers
events in the Americas. It is useful for cross-checking
the names and dates of the various cyclones and for
presenting displacement estimates on certain disas-
ters.
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7. International news agencies have sophisticated disaster
reporting systems useful for cross-checking data.

= They can be the sole source of details on displace-
ment

= They use mainly government statistics.

= The main ones used in this study are Xinhua, Reuters
AlertNet, Associated Press (AP), Agence-France Presse
(AFP), Deutsche Press Agentur (DPA), BBC, CNN.

8. UN country offices can provide detailed information in
situation updates and joint assessment reports but these
are not always accessible. They are particularly authori-
tative because they collect primary data, directly from
disaster sites.

9. Governments in disaster-prone areas have increas-
ingly sophisticated disaster management departments
that monitor, warn and report on disasters. The National
Disaster Management Centres in India, the Philippines,
Bangladesh and Thailand were particularly useful sources
of information for this study. Their drawback is that infor-
mation can be difficult to find in their websites.

Weaknesses of the data sets and sources
which may have affected the reliability of
the results:

1. None of the data sets (EM-DAT, DMIS, DFO) track returns
or developments after the peak of the crisis. Therefore,
data included are generally from the peak of displace-
ment.

2. The data sets do not record numbers of people dis-
placed consistently. That is why proxies and other filters
were used.

3. In the majority of cases, data consist of best estimates.
All sources acknowledge that their statistics are estimates
only. In some cases they are more precise, usually where
good registration systems exist.

4. Sources are not quoted in any of the data sets.

5. GLIDE numbers have not been systematically included.
These must be searched and verified from the GLIDE web-
site.

6. Some small disasters may have been omitted because
they were notincluded in the EM-DAT database.! EM-DAT
relies on the material received from a variety of sources
through pre-existing agreements. It can not report on dis-
asters where no data have been received. It acknowledges
thatit may have missed disasters that occurred in sparsely
populated areas where no reporting has taken place.

1 EM-DAT only records disasters where ten or more people were
reported killed; a hundred or more people reported affected; a state of
emergency was declared; a call for international assistance made.

7. EM-DAT data are updated every three months and the
data entered supersedes all preceding data. There is no
possibility to follow the historical progression of the dis-
aster orits victims, that is, no way of knowing how many
people may have been displaced in earlier reports —only
the latest one. IFRC reports show historical progression,
but usually these are focused on progress made in the
recovery phase and do not provide the numbers of peo-
ple who have been able to return home or find alterna-
tive housing solutions. This means that in the majority of
cases we have only one estimate for displacement except
on a few occasions where subsequent estimates were
available.

8. GLIDE numbers are not provided in EM-DAT so it is
difficult to distinguish different disasters occurring in
the same country at close intervals, or to compare them
across countries.

9. Until recently, DMIS did not report “displaced”, but only
“affected” for 2008. Since it started to report “displaced”
in 2009 it has become much easier to research events
causing displacement.

10. DFO tracks only flood-related disasters. However,
since 37% of disasters in 2008 occurred due to flooding
(120 out of the 322, or 37 per cent), its coverage is wide.

11. Like EM-DAT, DFO relies on the material received from
a variety of sources through pre-existing agreements.
It can not report on disasters where no data has been
received. It acknowledges that it may have missed disas-
ters that occurred in sparsely populated areas where no
reporting has taken place.
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Annexe 2 Data tables

The following data tables provide the full results of this
study. The tables are sorted in descending order with the
disasters that have resulted in most displacement first.

The following information is provided: Country, Type (of
disaster, according to the EM-DAT classification), Start
date, Affected (the number of people affected, accord-
ing to EM-DAT), Homeless (the number of people made
homeless, according to EM-DAT, Displaced estimate 1,
Displaced estimate 2 (estimate of displacement from vari-
ous sources), Evacuated (number evacuated where this
was explicitly stated), Final estimate (best estimate of
displacement added to number evacuated), Sources (list
of sources used).

Dataisavailablein Excel formaton request(includes GLIDE
numbers and dates of estimates of displacement).

Monitoring disaster displacement in the context of climate change
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