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Figure 4.2 Displacement by type of hazard
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Figure 4.3 Annual displacement and largest events by hazard category, 2008 - 2013
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Figure 4.3 Annual displacement by hazard category, 2008 - 2013
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Figure 4.4 2008 - 2013: Displacement by weather hazards
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Source: IDMC estimates as of 22 August 2014
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events that displaced more than 100,000.3 IDMC’s mod-
elled estimates back to the 1970s suggest that levels of 
displacement caused by storms similar to 2013 had not 
been seen for 15 years.

Most of the displacement in 2013 was in Asia, where 
tropical cyclones, typhoons and other storms forced 13.8 
million people to leave their homes (see figure 4.5). In 
the Philippines, typhoon Haiyan alone displaced 4.1 mil-
lion people, while cyclones Mahasen in Bangladesh and 
Phailin in India each displaced more than a million. The 
Atlantic basin hurricane season, meantime, was unusually 
quiet. For first time since 1994, the region saw no major 
hurricanes in 2013.4

Figure 4.5 Annual displacement by storm-related 
disasters in Asia, 2008 - 2013
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The need to be better prepared for an increasing risk of 
displacement should ring alarm bells for those developing 
climate change adaptation plans. IDMC’s analysis shows 
that many countries have not incorporated displacement 
in existing plans.5 Policymakers must also ensure that 
greater attention is paid and investment made in prevent-
ing and preparing for displacement caused by disasters 
if development gains are to be sustainable. They should 
take care, however, to avoid measures that might arbitrar-
ily displace or permanently relocate people without full re-
spect for their human rights. Failure to do so will increase 
the risk of impoverishment and vulnerability, rather than 
addressing it sustainably. Such cases are not captured 
in the displacement data presented here, and monitoring 
and reporting on them should be strengthened.6
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4.2 Displacement related to geophysical 
hazards

Since 1970, displacement related to geophysical hazards 
has also risen (see figure 4.1b). This is in spite of the 
fact that they are far less common than weather-related 
hazards (see figure 3.6a). When large-scale geophysi-
cal hazards do occur, however, they can cause massive 
displacement and they strongly influence the shape of 
a trend. The highest-intensity hazards occur even less 
than once per century, which makes it difficult to analyse 
trends when using six or even 40 years of data. 

Between 2008 and 2013, for example, earthquakes create 
significant spikes in the global figures, as seen with the 
Sichuan earthquake in China in 2008 and earthquakes 
in Chile and Haiti in 2010 (see figure 4.6a). They also 
cause the vast majority of displacement associated with 
geophysical hazards, 96 per cent on average between 
2008 and 2013 (see figure 4.6b). 

The nature of different hazards greatly influences the 
way displacement situations evolve, and the types of 
preparedness, mitigation, response and recovery meas-
ures that need to be put in place. Earthquakes differ from 
most floods and storms in that their moment of impact is 
highly unpredictable. There is little or no warning period 
in which people can flee pre-emptively, meaning that 

any displacement takes place after, or even during, their 
initial impacts. 

Major destructive earthquakes create emergencies that 
tend to be complex and rapidly evolving. Flight is forced by 
the immediate and subsequent collapse of buildings and 
other infrastructure, but the ability to leave the affected 
area may be limited. Aftershocks and other secondary 
hazards such as fire, flooding, landslides and environ-
mental contamination may complicate the situation fur-
ther, basic services may collapse and those affected may 
suffer exposure to violence and other threats to their 
safety and security not directly related to the earthquake 
itself. In low-lying coastal areas, tsunamis may be a risk 
whether or not there is severe ground-shaking on land. 
Fast-moving tsunami waves can materialise in a matter 
of minutes, making effective early warning systems vital 
to enabling flight and saving lives.

Many of the same factors also hamper access to affected 
areas, with implications for the emergency response, the 
quality of information available and the speed with which 
it is collected and reported. Data on housing destroyed is 
often the most reliable, though conservative, indicator of 
the broad scale of displacement, but it clearly does not 
provide any sense of when people flee, where they take 
refuge or for how long. Such data also tends not to be 
available and verified for weeks or even months. 

Figure 4.6 2008 - 2013: Displacement by geophysical hazards
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4.3 Emergency evacuations

Timely, well-prepared and effectively managed evacua-
tions7 are critical to the survival and protection of exposed 
and vulnerable people before, during and after the on-
set of a disaster. Evacuations may take different forms, 
depending on the type of threat and the capacity and 
preparedness of authorities to implement them.Local 
and national authorities responsible for their preparation 
and implementation may recommend that a population 
evacuate or they may issue a mandatory order to do 
so. Evacuations may happen spontaneously before an 
official order or advisory notice is issued, and “shadow” 
evacuations from areas outside designated zones may 
also take place (see figure 4.7).8

Well-developed plans help to ensure that the rights and 
vulnerabilities of evacuees and others affected by a dis-
aster are not compromised by the risks they face, both 
during the evacuation process itself and in places of ref-
uge. They should prepare for scenarios based on trends 
in the size, location and vulnerability of populations and 
settlements, rather than assuming that future disasters 
will be similar to those seen in the past, 9 and they should 
take changing environmental factors and the expectation 
of less predictable weather patterns and extreme hazard 
events into account.

Data on evacuees reveals rapid and highly dynamic move-
ments during the initial phases of a crisis, with the best 
information usually gathered from those sheltering in 
officially designated evacuation centres.10 Different types 
of hazards allow for different notice periods, which affect 
the timing and nature of evacuations. Some events, such 
as wildfires and hurricanes, allow for advance warning, 
pre-emptive evacuations and other early action to mo-
bilise an emergency response. Others, such as earth-
quakes and flash floods, occur with little or no warning, 
leading to relatively high mortality rates and the evacua-
tion of survivors from already devastated areas. 

Figure 4.7 Typhoon Haiyan disaster, Philippines: 
IDPs staying in different types of collective 
shelter sites, December 2013 - April 2014
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Evacuations tend to be planned and undertaken on 
the assumption that they will be short-term temporary 
measures, and that the evacuees will be able to return to 
their homes. When the impacts of a disaster are severe, 
however, they may be just the first phase in prolonged 
displacement. This may involve evacuees’ relocation from 
evacuation centres to transitional shelters, and if return 
is not possible, the provision of alternative options for 
permanent relocation. Evacuees’ movements following 
typhoon Haiyan in the Philippines serve as an example 
of such patterns. Data collected by the Camp Coordi-
nation and Camp Management (CCCM) cluster shows 
that as the number of people in evacuation centres fell, 
increasing numbers moved to medium-term or transitional 
shelters (see figure 4.7).

When a large rapid-onset disaster strikes, the sheer num-
ber of people forced to flee within very short periods of 
time creates significant risks and challenges, both for 
the evacuees themselves and for government authorities 
and others working to protect and assist them. Local 
communities in refuge areas are also affected, as are 
those who are left or choose to stay in their home are-
as despite the risks they face in doing so. People with 
limited mobility, those dependent on carers or access 
to medical care and others with specific needs, such as 
older people, disabled people, women and children, are 
at particular risk in such situations, and the attention they 
receive should reflect that. 
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Figure 4.8 The evacuation process

Pre-event

Understand
the evacuation
zone

Evacuation
centre

Return to 
original locations

Relocation to
alternative
shelter
arrangements
for prolonged
displacement

Settlement in
alternative
locations

Private
accommodation

Spontaneous
site (open-air;
ad hoc shelter
materials

Shelter 
in place

Decision on
whether to
advise/order
evacuation

Disseminate
warning
message/
evacuation
advisory or
order

Spontaneous evacuees

Hazard
event

threatens/
impacts

Population
preparedness
and training

Decision EvacuationWarning/
directive

Transitional
shelter

Emergency
shelter and
relief

Early
warning

Source: Global CCCM Cluster (IOM/UNHCR/IDMC), The MEND Guide 
for Planning Mass Evacuations in Natural Disasters, pilot document, 2014

Figure 4.7 The evacuation process

Box 4.1 Building understanding of drought-related displacement

IDMC has developed both conceptual and technical approaches to try to better understand and quantify 
displacement associated with drought, which - together with the impact of other gradual environmental 
processes - currently constitutes a significant gap in our global estimates. In 2014, IDMC produced a study 
that examined whether inherently mobile pastoralist communities could become displaced by drought, and 
if so, how.11 The study informed our attempts to quantify the phenomenon using a system dynamics model 
developed in partnership with the NGO Climate Interactive.

The displacement of pastoralists is a multi-faceted phenomenon, and drought is just one of many factors that 
determine if it will occur (see figure 4.9). We found that livelihoods were crucial in this sense. If pastoralists’ 
livestock holdings fall during a drought to below the threshold necessary to support their traditional way of 
life, they can be described as displaced even if they remain in their traditional grazing areas. 

Figure 4.9 Simplified diagram of pastoralist displacement dynamics in Kenya
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After piloting the model in Kenya’s North Eastern province, IDMC and our partner Climate Interactive 
expanded it to cover northern Kenya more generally, and to include cross-border displacement in to and out 
of Ethiopia and Somalia. The model allows us to predict both short-term (one to five years) and long-term 
(50-year) effects of climate and environmental changes, demographic trends, development and adaptation 
policies and humanitarian interventions (see figure 4.10). It also allows decision-makers to model the 
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potential effects of land use policies, urbanisation and population growth rates, investments in transport 
infrastructure, livestock marketing, herd composition and emergency veterinary services in order to see which 
programmes would be most effective under current and future conditions, including a changed climate.

Figure 4.10 Percentage of pastoralist population displaced in the context of drought in northern 
Kenya, southern Ethiopia and south-central Somalia: historical estimate and future projections
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We found that human-related variables play a greater role in determining whether pastoralists become 
displaced than changes in the frequency and duration of droughts,12 which implies that at least some 
displacement can be prevented. 

Our estimates of the number of pastoralists and other people displaced in slow-onset situations rely on 
a bottom-up approach based on an understanding of communities’ vulnerability. In order to arrive at an 
estimate, we need to know both the number of people exposed to the drought and how vulnerable their 
livelihoods are to it. Some livelihood strategies are more vulnerable than others. Farmers with access to 
irrigation or water storage are less vulnerable than those who depend entirely on rainfall.

One of the most challenging aspects of building the model and extending it in to Ethiopia and Somalia lay 
in obtaining good-quality data. In some cases it simply did not exist, in others it existed but was not made 
available, and in others still it was incomplete, outdated or not entirely credible. As a result, some parts of the 
model are more robust than others. 

By way of an example, we obtained decadal rainfall data collected every ten days for the entire region from 
the Famine Early Warning Systems Network (FEWS NET) and its partners. We then derived the location of 
pasture area from government maps, and used academic studies on the effects of weather on grasslands 
to produce a realistic model of pasture productivity. Modelling livestock population dynamics in response to 
changing pasture conditions was more of a challenge, because monthly and sometimes even annual livestock 
population data is scarce for pastoralist areas. We calibrated figures by triangulating the livestock population 
data available with reported livestock birth and death rates in response to different climate conditions, and 
with market price data. Pastoralist populations were also difficult to estimate. Kenya’s census data from 1999 
and 2009 is contested and the most credible figures for Somalia were even more complicated. As a result, 
we had to develop dynamic population models for each of the regions we were studying.

In order to improve and expand our estimates of the number of people displaced in the context of 
drought, we plan to continue working long-term with our partner organisation Climate Interactive, national 
governments, local think tanks and regional institutions to extend and apply our system dynamics model to 
wider areas of the Horn of Africa and other affected regions. This may include the generation of figures for 
inclusion in future Global Estimates reports.
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Countries with displacement caused by both 
conflict and disasters

Key findings and messages

 Those undertaking humanitarian and development in-
itiatives should address complex displacement situa-
tions in countries affected by both conflict and natural 
hazards in a coherent and integrated way. In 33 out of 
36 countries affected by armed conflict between 2008 
and 2012, there were also reports of natural hazards 
forcing people to flee their homes. Measures to re-
duce disaster and displacement risk related to natural 
hazards may also reduce the risk of conflict driven by 
insecure livelihoods.

 The combination of conflict and natural hazards cre-
ates military and environmental obstacles to population 
movements, isolating communities and limiting people’s 
options in terms of flight and destinations. Particular 
attention should be paid to the protection of those who 
do not have the freedom to move to safer locations 
and who are at risk of being trapped in life-threatening 
situations, including those displaced to locations near 
to their homes.

 Many people who flee a combination of conflict and 
natural hazards suffer repeated displacement, includ-
ing those who take refuge in areas where they are 
then exposed to further risk. Disaster risk reduction 
measures and community-based livelihood strategies 
are needed to enable people to adapt to new shocks, 
prepare for future ones and prevent repeated cycles 
of displacement. 

 Some IDPs return home relatively quickly following a 
flood or other natural hazard, but others do not. Peo-
ple who remain displaced for prolonged periods and 
whose situations are unknown may be among the most 
vulnerable and in need of particular assistance and 
protection. Continued monitoring is needed to ensure 
that their situations are not neglected and that they are 
able to achieve durable solutions to their displacement.

 More comprehensive and reliable data is needed to 
improve knowledge of displacement dynamics when 
people are exposed to multiple hazards, with the aim of 
informing holistic responses that reflect the severity of 
such crises and prioritise the protection of those most 
in need.

5.1 Where conflict and disasters combine

Natural hazards and conflict often act as interrelated driv-
ers of vulnerability, crisis and displacement. It is often hard 
to separate out reasons for people becoming displaced 
in such situations. A study by the Overseas Development 
Institute, a London-based think tank, found that disasters 
tend to aggravate conflicts, and that conflict increases 
the impact of disasters by making people more vulnerable 
to natural hazards.1 People displaced by conflict may be 
forced to take temporary shelter in areas prone to land-
slides or floods, for example, whether in camps or more 
dispersed settings. Understanding the complexity is key 
to ensuring an appropriate response. 

Countries facing multiple and often recurrent risks tend 
to have only limited national capacity to deal with their 
scope and magnitude. Conflict undermines the ability of 
governments and NGOs to plan for the onset of natural 
hazards and protect people from them, whether it be via 
the enforcement of building regulations or the imple-
mentation of early warning systems and well-managed 
evacuations. South Sudan is a case in point, as described 
below. 

Major disasters that affect fragile states, such as the 
2004 Indian Ocean tsunami, the 2010 floods in Pakistan 
and the 2010 Haiti earthquake, have increased awareness 
of the concurrence of disasters and conflict, a phenom-
enon that is expected to become more common in the 
future. Between 2005 and 2009, more than 50 per cent 
of the people who suffered the impacts of disasters lived 
in fragile states affected by conflict.2 Poverty is a cen-
tral, underlying driver of disaster risk, and it is likely to 
be highly concentrated in such countries by 2025.3 The 
impact of climate change on both natural hazards and 
conflict is likely to complicate the situation further,4 with 
urbanisation, food price fluctuations and other stresses 
also affecting future trends. 

In just over 91 per cent of countries (33 out of 36) affected 
by armed conflict between 2008 and 2012, there were re-
ports of natural hazards causing displacement during the 
same period.5 In 2013 people fled their homes as a result 
of such events in almost three-quarters of the countries 
IDMC identified as suffering displacement caused by 
conflict and violence.6 Twenty-two were identified as 
having experienced new displacement caused by both 
conflict and natural hazards during the year. 
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The 10 countries with the highest new incidences of dis-
placement in 2013 are shown in figure 5.1. The estimates 
may also include multiple displacements of the same 
people by a single, both or mixed causes. They do not 
take into account the considerable number of IDPs who 
were already living in prolonged and protracted situations, 
who continue to be displaced and who have subsequently 
been displaced again, as has been the case in South 
Sudan (see section 5.1). Different levels of displacement 
related to conflict and natural hazards in each country 
reflect their highly varied contexts. In many cases, the 
same people were displaced in overlapping situations 
involving both drivers, meaning that some double count-
ing may have taken place.

Even when natural hazards do not cause new displace-
ment, or the further displacement of people who have al-
ready fled conflict and violence, exposure to them makes 
the affected populations more vulnerable and compli-
cates displacement dynamics. The combined nature of 
these and other risks is a daily reality for many of the 
people affected and displaced, as is the need for those 
responding to such complexity to do so in a coherent way. 

Conceptual and operational approaches, however, contin-
ue to address and prioritise disasters and conflict emer-

gencies separately, as do funding streams, mechanisms, 
mandates and centres of expertise. This is particularly true 
at the international level.7 It is often assumed that inter-
ventions in response to conflict are “political” while those 
that respond to “natural” disasters are, if not apolitical, then 
at least less political. Interventions in response to disas-
ters, however, are not apolitical when inequality and bias 
create the potential for discrimination in the allocation of 
resources. Furthermore, the reputations and mandates of 
governments and other responders may be prioritised over 
meeting needs effectively, and external aid is influenced 
by non-humanitarian concerns. In situations where conflict 
and disasters combine this is even more pronounced.

Displacement related to disasters is becoming more 
widely recognised as an issue requiring specific atten-
tion, but it is still sometimes downplayed or dismissed as 
a temporary or marginal concern. This occurs in spite of 
the fact that displacement plays a central role in determin-
ing how many disasters evolve, the importance to long-
term recovery of sustainable settlement and integration 
through return or relocation, and its disproportionate and 
repeated impact on highly vulnerable people.

Similarly, the risk of natural hazards in complex contexts 
cannot be treated as a peripheral issue for vulnerable 

For Sabah Abu Awad and her family, the thunderstorm Alexa in Gaza was particularly disastrous as their already impoverished house was completely flood-
ed. More than a week later, they are still living at a generous neighbor’s house but her children are already asking when they would be able to go back home. 
Thousands of other Palestinian families were displaced by the storm, houses collapsed, and farmers lost thousands of livestock.  
Photo: Oxfam International, December 2013
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populations. Conflict management, disaster risk reduc-
tion, disaster management and protection interventions 
that fail to recognise all forms and phases of displace-
ment have the potential to increase tensions and leave 
important risk drivers unaddressed. As such, they also 
undermine the central objectives of saving lives, reducing 
poverty, building resilience and protecting human rights. 

5.2 Spotlight on South Sudan

Since South Sudan’s independence in 2011, violence and 
natural hazards, including floods, storms, and drought, 
have caused significant displacement, and in many parts 
of the country they have combined to increase vulnerabil-
ity and cause complex and recurrent mass displacement. 
The disruption of commercial and subsistence agricul-
ture and of pastoralists’ livelihoods has pushed much 
of the country into severe food insecurity. In July 2014, 
the UN Security Council described the food security 
situation in South Sudan as the worst in the world. IDPs 
living in dispersed locations outside formal sites and host 
communities in Unity, Upper Nile and Jonglei states are 
reportedly worst affected.8 All three states are prone to 
both conflict and floods. 

The rainy season floods regularly cause displacement, 
including people who move away from flood-prone areas 
pre-emptively. They forced around 340,000 people to flee 
their homes in 2012, while 190,000 were newly displaced 

by violence the same year. The 2013 floods displaced 
115,800 people, and conflict at least 383,000.9 Some of 
the states worst affected by the floods, such as Warrap, 
Unity and Jonglei, were also hosting the highest concen-
trations of people displaced by violence. The outbreak of 
nationwide conflict between government and opposition 
forces on 15 December 2013 led to a dramatic increase 
in the number of people displaced. Months before that, 
floods in Jonglei had displaced more than 30,000 people 
and violence 142,100, mainly in Pibor county. In Warrap, 
the state worst affected by floods in 2013, 43,000 were 
displaced, and another 1,000 by violence. The destruction 
of community infrastructure, markets and trade routes 
means that IDPs face greater risks as they are forced 
further afield in search of food, shelter and other forms 
of assistance and protection. Conflict and natural hazards 
also combine to create military and physical obstacles to 
movement by isolating communities and limiting people’s 
options in terms of flight.  Inaccessibility to flooded ar-
eas regularly leads to severe limitations on the delivery 
of relief and a lack of quality data on the most affected 
communities and their needs.10 

A REACH Initiative assessment of the situation in 151 par-
ticularly flood-prone villages (63,084 households) in War-
rap between June and August 2013 provides insights into 
displacement patterns that might be expected during the 
2014 rainy season, though the escalation of conflict since 
December 2013 has the potential to alter the context 
considerably. The assessment found the highest average 

Figure 5.1 Ten countries with new displacement related to both natural hazards and conflict during 2013
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Note: Log scale. Figures in thousands rounded to the nearest 100. Millions rounded to two decimal points. All figures relate to new IDPs only.
Source of data: IDMC estimates, as of 22 August 2014
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number of displaced households were from areas where 
floods were less severe, “suggesting that communities 
with larger populations tend to be located in areas that 
were less affected by flooding, or that households in less 
affected areas found it easier to migrate temporarily as 
surrounding areas may have been easier to access.”11 
Most of the households surveyed only considered leaving 
their homes pre-emptively to avoid the floods after other 
preventative measures, such as the construction of flood 
defences, had been tried.12 The assessment also shows 
how flood preparedness and mitigation measures can 
reduce displacement. Areas where dykes and channels 
were rebuilt following the 2012 floods, reported less dis-
placement during the floods in 2013 than areas that were 
also affected but where such measures were not taken.13

The majority of people displaced beyond their local ar-
eas since the start of the rainy season were reported 
to have returned during the second half of the season. 
In all counties surveyed, however, up to 14.4 per cent 
of displaced households had not returned. This gap is 
also widely observed in relation to rapid-onset disas-
ters in other countries. People who remain displaced for 
prolonged periods and whose situations are unknown 
may be among the most vulnerable, who are in need of 
particular assistance and protection.  Regular monitoring 
of displacement over time is needed to ensure that their 
situations are not neglected.

Figure 5.2 New displacement related to violence 
and floods in South Sudan, 2012 - 2014
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As of May 2014, 1.48 million people were living in areas 
prone to flooding, including 475,000 people displaced by 

conflict since mid-December.14 Rainfall from late June to 
August was above average across the country as a whole, 
and localised floods were reported as early as March, well 
ahead of the usual rainy season.15 Floods continued to 
make the already dire situation of people displaced by 
conflict worse, particularly in urban and peri-urban areas 
including Juba. The risk of respiratory, water-borne and 
other infectious diseases increased across the country, 
and the Wau Shilluck area of Upper Nile state, which 
hosts the second largest concentration of people dis-
placed by conflict, suffered an outbreak of cholera.16 

People who sought refuge from conflict in swampy areas 
of Jonglei state at the end of 2013 were displaced for a 
second time in three months as floodwaters made their 
overcrowded and unsanitary conditions worse.17 As of 
mid-May 2014, 475,000 of more than a million people 
fleeing the escalating violence had taken refuge in lo-
cations near Bor, including 95,000 who set up shelters 
along the banks of the Nile in Awerial.18 They had no 
information about the flood risk they faced there,and 
as the rainy season set in and the conflict continued, 
they found their temporary displacement to these areas 
prolonged despite worsening conditions caused by the 
floodwaters. By early September 2014, as many as 112,000 
people were displaced by floods, including some 42,000 
in Unity state alone as of 4 August (see figure 5.2).

For thousands of conflict IDPs sheltering in flood-prone 
civilian protection (PoC) sites within bases of the UN 
peacekeeping mission, relocation to better conditions on 
dry land became increasingly necessary during the 2014 
rainy season. Two PoC sites were engulfed by floodwa-
ters and thick mud as early as 7 March and 646 shelters 
were destroyed.19 Aid agencies, however, struggled to 
identify appropriate alternative land for all those facing 
renewed displacement.20

That said, almost 12,000 people in Malakal, Upper Nile 
state, were moved to a new PoC site on higher ground 
following floods in May, in an effort to relieve congested 
conditions and clear stagnant water to curb the spread 
of cholera and other health risks.21 By the end of July, 
more than 32,000 people had been helped to move, and 
the number of relocations was expected to continue to 
rise as the rainy season progressed.

Some IDPs resisted relocation, citing security concerns in-
cluding the threat of targeted killings and sexual violence. 
A large PoC site in Bentiu, Unity state was flooded at the 
end of July, destroying temporary shelters and causing 
conditions to deteriorate rapidly. Many people, however, 
were afraid to go beyond the site’s perimeter, leaving them 
instead to sleep in flooded tents. Disease and malnutrition 
were reported as widespread, with around four children 
under the age of five dying each day.22
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Comprehensive information on the length and patterns of 
displacement is not available.23 It is assumed that many 
people displaced by floods return quickly to their homes 
or other previous residences, as seen in Warrap in 2013, 
but the heightened vulnerability of those affected and 
the new population movements reported from the same 
areas each year point to likely repeated and protracted 
displacement. The number of IDPs displaced by conflict 
stood at around 1.1 million as of August,24 but growing 
numbers were returning to their home areas, where they 
remained in need of assistance. Some 185,900 had done 
so as of 28 August.25

In addition to causing displacement, floods and conflict 
also restrict the movement of people and hamper the 
humanitarian access needed for the delivery of emer-
gency assistance and protection. Nearly 60 per cent of 
South Sudan becomes inaccessible by road during the 
rainy season,26 and some people who need to flee find 
themselves trapped, whether by floodwaters or insecuri-
ty.27 Having learnt from past failures, humanitarians have 
come to understand the importance of pre-positioning aid 
before the rainy season. Preparations for 2014, however, 
were set back by insecurity and the looting of stocks 
already pre-positioned. The looting also undermined pre-
paredness measures.28

While recognising the scale of the current conflict and the 
enormous needs it has generated, it continues to be im-
portant to ensure responses are also designed to address 
people’s vulnerability to natural hazards. Better commu-
nity-based disaster risk reduction measures are needed, 
especially as such initiatives also have the potential to 
reduce the threat of conflict linked to insecure livelihoods. 

At the national level, the South Sudan Relief and Reha-
bilitation Commission (SSRRC)29 is in charge of coordi-
nating relief and reconstruction efforts in the aftermath 
of both conflict and disasters in areas under government 
control. The vast size of the country, however, low ca-
pacity, unevenly distributed resources and competition 
between ministries pose significant challenges, and the 
government has struggled to fulfil its leadership role in 
humanitarian and development coordination bodies. The 
current conflict has complicated the situation further, with 
the parties to it setting up parallel administrations in the 
areas they control. The government’s cooperation with 
humanitarian organisations is also made more difficult by 
the fact that it is itself a party to the conflict.

In 2013, before the current crisis began, the government 
undertook efforts to address disaster risks, including 
the drafting of a national disaster management policy.30 
It also started to implement a five-year strategic plan on 
disaster management,31 and organised training for offi-
cials involved in disaster risk reduction and early warning 

systems.32  The international humanitarian community 
also made efforts during the year to improve the integra-
tion of emergency preparedness into its approach, and 
it supported the government in developing a flood early 
warning system and vulnerability contingency plans.33 Its 
work was hampered, however, by the political and security 
situation and funding shortages.34 

There is no panacea for such a complex situation, but the 
importance of peace and security to the achievement 
of sustainable solutions for IDPs and other vulnerable 
people is clear. It is equally clear that both humanitarian 
and longer-term development initiatives are necessary 
to support that goal. In the current situation, providing 
options for communities facing combined risks and en-
suring that IDPs and others who face being trapped in 
life-threatening situations have the freedom to move to 
safer locations are critical to their protection. Flood miti-
gation measures and improved livelihood strategies that 
allow people to adapt to shocks related to both conflict 
and natural hazards are also vital. Piecemeal interven-
tions based primarily on humanitarian structures, man-
dates and short-term responses are, and will remain, 
inadequate. 

Together with greater political will, better resourcing and 
improved cooperation between humanitarian and devel-
opment organisations, better data is needed as the basis 
for a more comprehensive understanding of displacement 
dynamics and community coping strategies, with the aim 
of ensuring that those most in need of protection are 
identified and prioritised for assistance. 
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Annex A: the methodology behind IDMC’s 
global estimates

IDMC’s annual Global Estimates report aims to provide a 
broad, quantified, global view of displacement associated 
with disasters brought on by natural hazards, based on 
the highest quality data possible. Depth is addressed in a 
more anecdotal way, via case studies and other specific 
examples that are representative of underlying patterns.  
These notes provide further details of the methodology 
we use to produce our global estimates and the modelled 
trends introduced in section 1.1 and box 1.1 of the main 
body of the report. The annex is divided into two parts. 
The first part covers the annual global dataset of meas-
ured estimates for 2008 to 2013, and the second the mod-
elling of historical displacement trends from 1970 to 2012.

A.1 The annual measurement of 
displacement caused by disasters between 
2008 and 2013

This section refers only to IDMC’s annual global esti-
mates based on direct reporting of displacement events. 
As explained in box 1.1, displacement is defined as the 
forced movement of individuals or groups of people from 
their homes or places of habitual residence, as described 
in the 1998 Guiding Principles on Internal Displacement. 
A rapid-onset shock in the form of a natural hazard may 
trigger such movements, as a result of its direct threat or 
impact on exposed and vulnerable people. The types of 
information used to monitor displacement include people 
reported as evacuated and people rendered homeless, 
as explained below. 

This year’s report presents the latest findings on dis-
placement caused by disasters in 2013 and compares it 
with data on the six-year period from 2008 to 2013. We 
encountered regular challenges in the collection, compi-
lation and interpretation of data from different sources, 
including varying institutional mandates, diverse research 
domains, differing terminology and definitions, and the 
variety of reasons organisations had for collecting and 
publishing the data in question. These are discussed 
further below.

Scope, resolution and limitations
Typological: These estimates cover disasters associ-
ated with rapid-onset geophysical, climate and weath-
er-related hazards, as shown in table A.1. Drought and 
gradual processes of environmental degradation are also 
significant drivers of disaster and displacement risk, but 
they are not covered in this report. They are excluded 

because a different methodology would be needed to 
analyse situations in which multiple stressors combine 
to create a point of crisis and displacement. Conceptual 
and methodological progress, particularly in relation to 
drought, is discussed in section 4.2.

Spatial/geographical: IDMC’s data is monitored and 
collected with a broad global scope. We recorded dis-
placement events induced by disasters in 161 countries 
over the six-year period from 2008 to 2013, and in 119 
countries in 2013 alone. Event-based estimates can be 
aggregated to provide national, regional or global esti-
mates, but the data does not allow for cross-event statis-
tical analysis at the sub-national level. Nor is it currently 
possible to analyse the data by other location-related 
variables relevant to understanding exposure and vul-
nerability to hazards, such rural and urban settings, or 
mountainous, river basin and coastal areas.  

We have increased our access to information at the coun-
try level over the past few years in a number of different 
ways: country missions by IDMC staff; cooperation with 
our colleagues in the Norwegian Refugee Council (NRC)’s 
country offices; and cooperation with other organisations 
such as IOM and IFRC that have country offices or nation-
al societies. Despite these efforts, our data compilation 
is still limited relative to the number of countries where 
displacement is known to have occurred. Our research 
is also limited by the working languages of our in-house 
experts, who work primarily in English, French and Span-
ish, and to a lesser extent in Italian, German, Russian 
and Japanese. That said, our access to local language 
sources has been improved through a partnership with 
IOM and its national and international staff.

For the purpose of this report, countries are defined as 
independent nation states. We do not analyse overseas 
territories or protectorates. For the few countries covered 
where sovereignty is contested - Kosovo/Serbia, Taiwan/
China and Palestine - separate information was available 
and estimates were possible. The inclusion or exclusion 
of these and other contested territories does not imply 
any political endorsement or otherwise on IDMC’s part.

Temporal: Data for each year since 2008 includes all 
identified displacements for which information was avail-
able from accepted sources as described below, and that 
started during the calendar year. It also includes a few 
events associated with disasters that started at the end 
of the previous year. In such cases, it was sometimes diffi-
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Table A.1 Typology of natural hazards
Geophysical Meteorological Hydrological Climatological

Weather and climate-related
Events/
shocks 
(rapid-onset)

Earthquakes: ground 
shaking, fault ruptures, 
landslides, liquefaction, 
subsidence, tsunamis 
and flooding

Storms: tropical 
storms (cyclones, 
hurricanes and 
typhoons), extra-
tropical/winter 
storms, local storms 
(tornadoes, blizzards 
and snow storms, 
sand storms, hail 
storms, lightning)

Floods: land-borne or 
riverine floods (caused by 
heavy rains, snow melt, 
and breaking of banks), 
sea-borne or coastal floods 
(caused by storm surges 
and breaking of levees), 
flash floods (caused by 
snow melt run-off, dam 
bursts and sudden water 
release)

Wildfires: brush, 
forest, grass and 
savannah

Volcanic eruptions: 
explosive or effusive, 
lava flows and mud 
flows, falling ash and 
projectiles, toxic gases, 
floods, landslides and 
local tsunamis

Wet mass movements: 
landslides, avalanches and 
sudden subsidence

Extreme 
temperature: 
cold snaps and 
extreme winter 
conditions, heat 
waves

Dry mass 
movements: rock 
falls, landslides, 
avalanches, sudden 
subsidence and sink 
holes

Processes/
stressors 
(slow-onset)

Long-lasting 
subsidence

Coastal erosion Drought

Desertification

This table provides a non-exhaustive list of the types of hazards included in IDMC’s displacement estimates and historical trend model. They are those 
loosely classified as rapid-onset events, shocks or triggers of displacement. This list also mentions some of those hazards not included, in particular 
drought. Specific hazards are often part of a series of sub-events that may take place over hours or months as part of a disaster, such as aftershocks and 
other secondary hazards that follow a major earthquake, or floods and landslides during or after a period of heavy rainfall. Classification for the purpose of 
this report refers to the original or primary hazard that triggered the disaster and displacement.

Categories are based on the classification system used by the International Disaster Database (EM-DAT), maintained by the Centre for Research on the 
Epidemiology of Disasters (CRED) in Brussels.  

cult to ascertain whether figures referred to displacement 
that began in the previous year or not, but we were careful 
to minimise the risk of double counting when a disaster, 
such as a period of flooding, ran from the end of one year 
into the beginning of the next. Consideration of a range 
of reports that described the disaster context as well as 
providing figures was helpful in this sense.

The estimates for each event or disaster represent the 
number of people reported as having become displaced 
at any point during them. They do not capture rates of 
return, the duration of displacement, the pattern of IDPs’ 
movements after their initial flight or people living in 
prolonged displacement from one year to the next. For 
the time being, we are only able to report on repeated 

and complex movements and protracted and unresolved 
situations anecdotally or via case studies. This repre-
sents an important gap in terms of identifying displaced 
populations likely to be at particular risk and in need of 
protection and sustainable solutions.

Demographic: IDMC collects its data in ways that aim 
to be as inclusive as possible of all people displaced and 
without bias towards particular countries, segments of a 
population or in terms of where IDPs take refuge. 

The displaced population in any given situation is far from 
a homogenous group, but access to disaggregated data 
is very limited. Analysis using key metrics such as gender 
and age is only possible for specific situations or seg-
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ments of the overall displaced population. Were such data 
more readily available, it would enable the statistical anal-
ysis of patterns and trends in the differentiated needs of 
people within and across diverse displacement contexts. 

Higher quality data is usually limited to IDPs living in col-
lective sites or settings, where they are assessed in more 
detail for operational purposes. Data on displaced people 
in dispersed situations outside official camps or collective 
sites is another important gap. This limits the ability of gov-
ernments, humanitarian and development organisations 
and donors to prioritise where assistance is most needed. 

For the purpose of this report, greater weight is given 
to providing as comprehensive an estimate of new dis-
placement as possible, including IDPs living with host 
communities and in other dispersed settings, both in 
and outside the areas affected by a given disaster. As a 
result, the overall estimate for an event will be based on 
broader but less granular information sources if they are 
available. In many cases, however, the only information 
we are able to identify refers to a particular segment of 
the displaced population, such as those living in officially 
recognised collective sites, and the displacement figure 
we record is likely to be an underestimate.

Event-specific data
IDMC only records new incidences of displacement in 
its annual datasets when the information available al-
lows event-specific estimates to be made. We do not 
use figures that we are unable to break down because 
they are reported already aggregated at the national 
level, for a whole year or by type of disaster. This ensures 
consistency and comparability across the data captured. 
In a few cases, we were unable to incorporate official ag-
gregated statistics made available to us into the dataset. 
It is worth noting, however, that in all of these cases the 
official statistics gave a higher estimate of displacement 
for the country or type of disaster than our own, probably 
because some events were missing from our data and/or 
because we underestimated the displacement involved 
in one or more of that year’s events.

Defining a displacement event
The data behind the annual global estimates and longer-
term modelled trends include displacements of all sizes, 
ranging from a few records of only one person being 
displaced to mass displacements of more than 15 mil-
lion people. The data compiled for 2013 includes more 
than 600 events, of which 375 displaced at least 100 
people. Thirty-seven involved the displacement of be-
tween 100,000 and a million people, and there were six 
mega-scale events in which more than a million people 
were displaced. There were 34 mega-scale events be-
tween 2008 and 2013. 

We compile our data without any lower threshold on the 
size of the displacement recorded. Where necessary, 
we used a threshold in our analysis to eliminate any bias 
caused by the irregular reporting of small events, by ex-
cluding those that displaced fewer than 100 people. The 
data sources available and our methodology create a bias 
towards larger, more visible and more widely reported 
events. Lesser disasters that cause frequent small-scale 
displacements are included for countries where this type 
of detailed information is available, such as Indonesia. 
From these, we can infer that small-scale events are sig-
nificantly under-reported for most countries, as discussed 
in section 2, box 2.1. 

Classifying and defining a disaster event period asso-
ciated with displacement can be challenging, given that 
it may be difficult to determine its start and end date, 
its geographical scope and its complexity beyond the 
direct and initial impact of the hazard. In reality, a disaster 
usually involves a number of sub-events and phases. This 
is particularly true of displacement across wide areas 
during successive periods of heavy rain together with 
secondary impacts such as landslides, or when similar 
events happen in parallel or close succession in the same 
country or locality. As the Dartmouth Flood Observatory 
notes: “Repeat flooding in some regions is a complex 
phenomenon and may require a compromise between 
aggregating and dividing such events.”6 This issue does 
not change the overall number of people estimated as 
displaced, but it does affect the number of events record-
ed and analysis of those events according to their size. 

The 2013 data includes a significant increase in the re-
cording of smaller-scale extensive disasters. Highly de-
tailed information on a large number of small local events 
was aggregated when they were clearly identifiable as 
related to a main weather system, flood season or other 
hazard, including secondary hazards such as landslides 
during a period of flooding. This type of aggregation is 
often used in the international reporting of disasters, and 
we applied it to 40 disasters in 10 countries. Better data 
provision and storage means that detailed records of the 
sub-events are maintained on our database, to facilitate 
more granular analysis in the future.

Our data also includes reported disasters for which 
no displacement was recorded. If information was not 
available to compile an estimate in accordance with our 
methodology, this was recorded as “no data available”, 
while events for which sources explicitly stated that no 
displacement occurred were recorded as “zero displaced”. 
The difference is important to note, because it is much 
more common for the scale of displacement associated 
with an event to be unknown than confirmed as zero.
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In some cases, people fleeing a natural hazard or disaster 
were already living in displacement before it struck. If it 
was clear, for example, that people already displaced 
by conflict were then forced to flee again by an event 
such as the flooding of a displacement camp, their new 
movements were recorded as 2013 displacements caused 
by a natural hazard. It should be noted that only limited 
information is available on such displacements, meaning 
that the dataset captures only a small number of them 
and they are likely to be under-represented.

Sources of information 
IDMC regularly reviews the various types of information 
released by different sources on the number, needs and 
characteristics of displaced people, primarily by gathering 
and monitoring secondary reports. We systematically 
seek a range of sources for each country and each dis-
aster. For our 2013 estimates, we increased our research 
capacity and accessed data from sources including the 
Asian Disaster Reduction Centre (ADRC)’s GLIDE web-
site, IFRC’s disaster management information system, 
OCHA and other UN agencies, IOM, humanitarian clus-
ter situation reports, government reports and national 
disaster loss databases, and NGO reports. Reputable 
media sources provide citations of government officials 
and local authorities in affected countries. For small 
events, local media reports are often the only source of 
information available. IOM country offices provided field 
data and/or gave us access to official sources that we 
incorporated into our data for 28 countries.

Selection and calculation of estimates by event or 
disaster
For the purpose of providing global estimates, IDMC 
aims to arrive at the best approximation of the total num-
ber of people displaced by a specific event or disaster, 
measuring the incidence of displacement rather than 
the evolution of the number of people displaced and 
their movements and situations over time. Our analysis 
and interpretation of information from multiple sources 
includes the cross-checking of reported locations and 
dates to ensure that figures are associated with the same 
disaster and time period, and that double counting is 
avoided or minimised. All new incidences of displacement 
during a given event or disaster period are recorded, 
which requires the analysis of reporting dates and the 
consideration of series of situation reports.  

The estimate per event is selected according to the most 
accurate and reliable figure provided or calculated based 
on a single source, or combined sources when it is clear 
that overlap and double counting can be avoided. The 
number of sources available varies according to the scale 
of the event, from one or two for smaller events to more 
than four for larger events, disregarding those that repub-
lish original information from elsewhere. Disasters widely 

covered by media, or which continue for long periods of 
time, also tend to have more sources from which to draw.

A wide range of terms - such as evacuated, homeless, 
damaged and destroyed housing, fled, relocated and af-
fected - definitions and methods are used for collecting 
and reporting figures, and they are used in different ways 
by different sources. Such variations arise in part from 
the different purposes organisations have for collecting 
and reporting their data in the first place. In operational 
settings, the term “displaced” is often applied more nar-
rowly than IDMC’s definition. It may be used to indicate 
only those people staying in official collective sites or 
camps, or only people displaced a certain distance from 
their homes. 

In some operational contexts, evacuees who move to 
official, short-term evacuation centres are counted sep-
arately from displaced people in official camp-like shel-
ters. In others, evacuees are counted as a subset of the 
displaced population. Displaced people are sometimes 
counted as a sub-set of the affected population, and 
sometimes as additional to them. Information describ-
ing the context and point in time at which displacement 
is reported, knowledge of typical patterns observed in 
similar contexts and the quality and reliability of different 
sources are also taken into account. 

We interpret the data we collect using the same broad 
and inclusive definition of displaced people across all 
events worldwide. Our definition assumes that displaced 
people are part of the population affected by a disas-
ter, though this does not imply that those affected have 
necessarily been displaced.2 We consider evacuees to 
be displaced people whether or not their evacuation was 
pre-emptive (see box 1.1), and we define people whose 
homes are rendered uninhabitable as displaced, regard-
less of where they are displaced to, how near or far from 
their homes they move and whether they are able or not 
to return.

We recognise that different situations create different 
types of needs, but our research indicates that being 
displaced further away does not necessarily imply greater 
needs or vulnerability. Indeed, displacement over short 
distances, especially when recurrent, may be a better 
indicator of vulnerability, given that those affected may 
face limitations on their movement to safer locations or 
places where they have better access to assistance.

Evacuation data: In addition to people directly reported 
as displaced, having fled or been forced to leave their 
homes, one of the most common types of data used to 
estimate event-based displacement comes from manda-
tory evacuation reports and official evacuation centres. 
The number of people reported as staying in evacuation 
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centres may underestimate the total number of evacuees, 
given that some may take refuge at unofficial sites or with 
family and friends. On the other hand, the number of peo-
ple ordered to evacuate may overstate the true number 
of evacuees, given that some will usually not heed the 
order and remain in their homes. The potential for such 
discrepancies is much greater when authorities advise 
rather than order evacuation, and as a result we do not 
incorporate such figures into our estimates.   

Data on people made homeless and uninhabitable 
housing: People made homeless because a disaster 
renders their homes or habitual residences uninhabitable 
are considered displaced. Their number may be reported 
directly, or we infer it based on the number of homes 
reported as severely damaged or destroyed, multiplied 
by the average household size for the country in question. 
In the absence of international and standardised average 
national household size information for all countries, we 
apply a consistent calculation by assuming two adults per 
household plus the total national fertility rate, as provided 
by UN Statistics for 2010 to 2015. We do not use data on 
housing reported simply as damaged, because the term 
is too broad to determine whether it has been made 
uninhabitable or not unless the source itself makes the 
fact clear. 

Data on homelessness also points to the risk of pro-
longed displacement and the severity of the situation. 
Areas where homes and community infrastructure have 
been severely damaged or destroyed are unlikely to be 
able to support early safe returns. Migration from rural 
to urban areas, a lack of social housing for poor families, 
the unplanned growth of informal settlements and the 
failure to implement building standards for disaster-resil-
ient housing puts millions of people at risk of being made 
homeless, with the poorest being the most vulnerable. 

Reporting bias
Given the issues discussed above, IDMC’s overall an-
nual estimates are likely to underestimate the scale of 
displacement around the world each year. There are a 
number of causes of bias that should be noted, both in 
our source information and our methodology:
 It is often difficult to determine whether displacement 

data for many countries and situations is reliable and 
comprehensive. Global reporting tends to emphasise 
large events in a small number of countries where in-
ternational agencies, donors and media have a sub-
stantial presence, or where there is a strong national 
commitment to, and capacity for, disaster risk and in-
formation management. Information on smaller-scale 
disasters is far scarcer and on the whole significantly 
under-represented. The effects of disasters on isolated 
and insecure areas also tend to go relatively unreported 
because access and communications are limited.

 There tends to be significantly more information availa-
ble on displaced people in official or managed collective 
sites than there is on those living with host families 
and communities or in other dispersed settings. Given 
that the majority of IDPs usually fall into the second 
category (see section 2.1.3), figures based on data for 
collective sites only are likely to be substantial under-
estimates.

 Reporting tends to be more frequent but also less re-
liable in the most acute and highly dynamic phases of 
a disaster, when peak levels of displacement are likely 
to be reached. It becomes more accurate once there 
has been time to make more reliable assessments. 
This means that estimates based on later evaluations 
of severely damaged or destroyed housing will be more 
reliable, but they are also likely to understate the peak 
level of displacement, given that they will not include 
people whose homes escaped severe damage but who 
fled for other reasons. 

 It should also be noted that reporting bodies may 
have interests in manipulating the number of people 
displaced. They may be to maximise the potential for 
receiving external assistance, downplay the scale of a 
disaster if the government may be held accountable, 
or because international attention is deemed politically 
undesirable.  

 A time delay in the updating of national and internation-
al disaster loss databases means that some information 
was not available in the research period for this report. 
The 2013 dataset did, however, include information from 
more national disaster loss databases than in previous 
years because it has been scheduled for publication a 
few months later. 

Improvements in the systematic collection and sharing of 
reliable information on displacement are essential if we 
are to continue to improve the quality of our reporting and 
monitoring - a critical first step in identifying needs, pri-
oritising assistance and informing longer-term solutions.

Data contributions and review
Ahead of this year’s report, IDMC’s event-based datasets 
for 2008 to 2013 underwent significant improvements in 
terms of normalisation and standardisation, which has 
increased the type and quality of analytics we can run. We 
also made a substantial effort to increase the background 
information we collected for displacement events. The 
process for screening all data and estimates has also 
been improved, including the introduction of more thor-
ough checks by two additional in-house researchers, a fo-
cused review of all larger events, and the review of country 
data by IDMC analysts in consultation with in-country 
contacts and NRC country offices. IOM field and liaison 
offices around the world also provided extensive inputs, 
and our REACH Initiative partners reviewed data from 
a number of countries where they maintain a presence.
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We also carried out a review of our previous data from 
2008 to 2012 in order to better standardise our database. 
Our first Global Estimates report, for 2008, added figures 
for displaced people to those for evacuees, but our meth-
odology for 2009 to 2013 works on the assumption that 
the two sets of figures often refer to the same people. As 
such, the review aimed to eliminate any double counting 
in our 2008 data and improve comparability across the 
last six years. For the 100 events that displaced more than 
5,000 people, the sources were double-checked and ad-
ditional research was carried out to verify our estimates. 
A small number of corrections and updates were also 
made to our estimates for 2011 and 2012, based on errors 
identified and new information brought to our attention.

To improve the quality and comprehensive nature of the 
data we use to produce our global estimates each year, 
we collaborate with an increasing number of partner 
organisations, and incorporate lessons learned from pre-
vious years. Feedback on our work and suggestions for 
the future are always very welcome.

A.2 Modelling displacement trends from 
1970 to 2012

IDMC expanded the evidence base for this year’s Glob-
al Estimates report by including 43 years of historical 
data on disaster impacts, which we used to model dis-
placement trends from 1970 to 2012. The main reason for 
doing so was to provide a broader historical context for 
displacement associated with disasters, because our da-
taset for 2008 to 2013 covered too short a period of time 
to detect and analyse long-term trends and patterns. The 
exercise also helped bring to light patterns and relation-
ships between displacement and other variables. It made 
clear, for example, that there can be huge variations year 
to year in the number and type of hazards that occur, and 
in the amount of displacement they cause. Some hazards 
occur frequently and with relative predictability, perhaps 
numerous times a year in a particular country or region, 
while others may happen once every 500 or 1,000 years 
worldwide. This is an important consideration when one 
takes into account the natural human tendency to draw 
conclusions from available data. Our dataset for 2008 
to 2013 is reasonably accurate, but it is not necessarily 
representative of any other six-year sample in the last 
century, nor is it alone a good basis on which to predict 
future displacement trends.

We undertook our trend-based analysis with several im-
portant caveats in mind. First, the sample sizes are too 
small given the available data to make inferences about 
individual countries. This applies particularly to small ter-
ritories and populations, and those relatively unexposed 
to hazards that only occur rarely, both of which may only 

be recorded a few times if at all in either the six or 43-
year datasets. Trends based on region, continent or other 
means of grouping countries with similar characteristics 
together are more likely to produce accurate and mean-
ingful results. It is also important to note that the 1970 to 
2012 trends were modelled and subsequently calibrated 
using datasets that overlap for only a five-year period 
from 2008 to 2012. We obtained the additional data for 
the analysis, covering 1970 to 2007, from the EM-DAT 
international disaster database3, national disaster loss 
databases4, and datasets from the World Bank, the UN 
and other demographic sources.

At first iteration, the modelled displacement estimates 
provided some validation of observed patterns. They also 
shed light on some interesting relationships between 
datasets and trends. Taken as whole, the exercise high-
lighted opportunities for future research and for the im-
provement of our analysis of displacement patterns, both 
in terms of underlying data and modelling methodology.

The expansion of our dataset to include close analysis 
of major historic events and successive years of dis-
placement data has created a much larger sample size 
for future calibration efforts. Successive iterations of the 
model using improved and expanded data, together with 
ongoing refinements to the calculation methodology, 
should reduce uncertainty in future analyses and expand 
their descriptive and predictive capacities.

Datasets used for modelling displacement
We used direct proxies for displacement in the creation 
of our dataset covering 2008 onwards, including evacu-
ation figures, people living in temporary shelter sites and 
homes destroyed. Comparable direct, high-quality and 
consistently recorded proxies are not, however, readily 
available at the global level for the entire 1970 to 2012 
period. 

Given the limited availability of such data, we used direct 
proxies such as recorded homelessness data, or figures 
for people requiring shelter during a disaster, with indirect 
proxies such as the number of people affected and the 
number of people killed – some of the most common 
types of data collected for disasters on a historic basis. 
At the global level, EM-DAT is the most thorough and most 
often cited database of disaster impacts and losses that 
tracks these variables.5 Data on the number of homes 
destroyed, for example, is a particularly good proxy for 
displacement in earthquake scenarios. Disaster-related 
mortality may, at first glance, seem an strange proxy 
for displacement, but statistical analysis shows that for 
certain hazards, such as floods, there is a correlation 
between the number of people killed and the number 
displaced.
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At the national level, a growing number of countries have 
begun to develop disaster loss databases using the 
DesInventar methodology, which provides disaggregated 
and geospatially referenced data on a number of disaster 
impacts and variables. National DesInventar databases 
were first implemented in Latin America in the late 1990s 
to satisfy a need for disaggregated, local-level information 
on disaster losses in order to better understand patterns 
across territorial, political and economic zones. In many 
cases, the databases contain very detailed information 
across a wide range of categories according to each 
country’s specific information needs. Given the nature of 
the data involved, efforts to build and maintain them have 
often involved civil society organisations, drawing on their 
extensive access to local-level information. Such linkages 
between civil society and government agencies foster 
better disaster risk management by bringing relevant 
stakeholders together, which in turn leads to improved 
outcomes at the local level.

As each country administers its own DesInventar data-
base, there are slight variations in structure and more 
significant variations in data entry, coverage and thresh-
olds - such as the number of deaths or people affected 
- which determine whether an event is included. Most, 
however, record information on a wide range of indica-
tors, from damage to health facilities to secondary and 
downstream economic losses.

In both the EM-DAT and national databases, mortality 
data is of better quality than that on people affected 
or rendered homeless. The difference in quality also 
varies from hazard to hazard. Homelessness data, for 
example, appears to be most accurately represented for 
earthquakes, and least well-tracked for smaller floods. 
Disasters linked to storms and major floods have both 
the highest number of entries and largest total figures for 
people killed, affected or left homeless. Given the larger 
sample size available for these hazard types, subsequent 
results and analyses are generally more robust. 

Disasters linked to frequently occurring and localised 
hazards such as landslides and small seasonal floods 
receive substantially less attention because of the diffi-
culties in collecting data on so many events, and differ-
ences in methodology such as the thresholds used for 
inclusion. EM-DAT’s threshold for including an event is 10 
deaths or 100 people affected, which means that the data 
is likely to be biased towards events in which one or both 
of these metrics are met, and against events during which 
homes are damaged or destroyed and livelihoods lost 
or severely disrupted. This is just one example of a bias 
that makes analysis challenging. Similar variability occurs 
across hazards and loss metrics as well as databases.

Modelling and calibration with the 2008 to 2013 
dataset
Our 1970 to 2012 model was calibrated using our high-qual-
ity 2008 to 2013 dataset. Country, hazard type and annual 
data from both were compared. It is important to note 
that the overlapping years between the datasets provide 
only a limited sample, which may not be representative 
of disaster impacts and displacement over the 1970 to 
2012 period. We will address this limitation by continuing 
to research additional years and past events.

Three iterations of the process were run, seeking to im-
prove the predictive capabilities and reduce sources of 
uncertainty in the results generated by the historical 
model. The procedure benefitted substantially from the 
improvements to the 2008 to 2013 dataset mentioned 
above, and both employ a similar data structure, extend-
ing analytical capacities and enabling direct comparison 
between them.

The first iteration, based on EM-DAT disaster loss data, 
applied a “naïve” multiplier across all hazard types. This 
had the benefit of providing a rough estimate without any 
significant variance issues, but it failed to produce a good 
fit in terms of underlying hazard, country and annual data 
when compared with the events in our existing dataset 
for 2008 to 2012.

The second iteration used regression coefficients for 
each hazard, where possible, and generic values for 
hazard types with limited samples. This meant that the 
impacts of different hazards were weighted more realis-
tically. The third iteration sought to address some of the 
challenges the second model raised by using relative 
values and increasing the sample size of disaster events.

The second and third iterations were calibrated using 
coefficients obtained from regression analyses between 
our annual displacement totals by country and year for 
2008 to 2012, and equivalent annual mortality, affected 
and homeless data by country from EM-DAT. For most 
hazard types, the regressions were run with data cor-
responding to each one. For hazard types with limited 
data - landslides triggered by earthquakes, for example 
- values were obtained from regression analysis across 
all the hazard types we identify.

Given the limited sample sizes, the divergence of ex-
ogenous variables over the 1970 to 2012 period was 
much larger than in the 2008 to 2012 sample used for 
the regressions. As a result, some entries appeared as 
extreme outliers, thereby skewing the results. Several 
approaches were taken to deal with the most extreme 
outliers generated in the second iteration of the model, 
including scaling values to mortality, affected, homeless 
and displaced figures expressed per million inhabitants. 
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Preliminary results
The third iteration of the model provides some validation 
of expected displacement patterns, and analysis of the 
results identified new avenues for future research. The 
initial results presented here are compared with global 
trends in the key metrics on which the model is based, 
for example people affected by disasters, people killed 
by the same type of disaster and people reported as left 
homeless by disasters over the same period of time.6

The overall model shows a clear upward trend over the 
past four decades, with displacement associated with 
all types of weather-related hazards and earthquakes 
increasing. The model also suggests that the average 
number of people displaced each year has doubled since 
1970, with displacement associated with floods rising 
fastest (see figure A.2). The trend mirrors the increase in 
the number of people affected by the events in question, 
which is assumed to include people displaced as per 
IDMC’s definition (see figure A.1a).

The number of people rendered homeless by disasters 
has also increased since 1970, albeit at a slower rate 
than those displaced. Not all people who are displaced 
have necessarily been left homeless or in need of shelter 
assistance. They may have fled pre-emptively to avoid a 
potential threat to their safety, or because they no longer 
had the access to land, livelihoods and services required 
to meet their basic needs (see figure A.1b).

The number of people affected by disasters rose signif-
icantly over the 43-year period, but absolute mortality 
related to all types of hazards combined increased only 
slightly,7 pointing to improvements in preparedness, early 
warning systems and other life-saving measures (see fig-
ure A.1c). If the trend continues, disaster-related mortality 
may become a weaker proxy for displacement. If there are 
fewer fatalities relative to the number of people affected, 
it is likely to mean that more people are being displaced.

Figure A.1, a-c: Modelled historical displacement 
trend compared with people affected, rendered 
homeless and killed by disasters, 1970-2012  

Source: IDMC-modeled trends as of 22 August 2014
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to be a number of reasons for this. Storm-related deaths 
may have fallen thanks to improved weather forecast-
ing, early warning systems, pre-emptive evacuations and 
disaster preparedness. At the same time, rapid, poorly 
planned and unregulated development means that in-
creasing numbers of people are exposed to hazards and 
may be forced to flee their homes. 

The affected, homeless and mortality metrics underlying 
the model exhibit different patterns over the 43-year 
sample period. The average number of recorded disasters 
and people affected both increased substantially, but the 
consensus points to a relatively flat trend in the number 
of people killed, and a decreasing trend in the number 
of people killed relative to the total population and those 
exposed to hazards. Increases in other categories are 
commonly attributed to a combination of greater expo-
sure and improved reporting.

The metrics also exhibit different patterns based on 
hazard type and other exposure-related variables. The 
relationship between a rising displacement trend and an 
almost flat mortality trend, for example, can be seen most 
clearly in the modelled results for storms. There are likely 
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Figure A.2  Modeled displacement trends by 
hazard type, 1970-2012
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Figure A.3 Disaster mortality trends by hazard 
type, 1970 - 2012
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Next steps
Several potential areas of improvement have been iden-
tified for the next iteration of both the 2008 to 2013 and 
1970 to 2012 datasets. Further investigation into causal re-
lationships between underlying risk drivers and displace-
ment is also envisaged, stemming from the increased 
analytical capacities of both datasets. This includes com-
parison with demographic, social, economic, land-use, 
governance and other variables. Ongoing improvements 
in data management, review tracking and source docu-
ment archiving continue to improve the depth and breadth 
of the datasets.

An expansion of event-by-event coverage to include 
prominently large displacements over recent decades, 
and to focus on hazard types for which sample sizes are 
highly limited, will help increase the robustness of the cali-
bration algorithm. Event-by-event matching between the 
2008 to 2013 and the historical data, at least for the top 
50 per cent of entries, would also help address another 
limitation in the current model - the compilation of annual 
data by country, rather than event-by-event, means that 
some events that caused large disaster losses may skew 
the annual estimate for the country in question.

One last limitation to note is that disaster loss data was 
compiled on an annual basis, both to keep the size of 
the dataset manageable and, more importantly, to ena-
ble matching by year, hazard and country between the 
two datasets. Otherwise calibration of the historic loss 
data would be impossible. To address the issue, more 
event-by-event matching between the two datasets is 
planned to further validate and expand on the data and 
findings to date.

Flood mortality data correlates very closely with modelled 
displacement. This is indicative both of fewer flood-relat-
ed deaths being recorded relative to other types of dis-
aster, and of the way the model weighted flood mortality 
to estimate historic displacement (see figure A.3). An 
early conjecture on this relationship could be that small, 
localised floods are relatively easy to escape, while larger 
more widespread floods that trigger major displacements 
pose a higher risk of mortality and entail greater risks 
associated with mass movements of people, some of 
whom are unable to flee to safety. More exhaustive causal 
analysis and significantly more and better data is needed 
to identify and understand such underlying relationships. 

Earthquake data shows a rising trend for both displace-
ment and mortality, indicative of the lack of advance 
warning such events allow for, and the importance of 
long-term risk reduction measures such as building and 
zoning regulations that reduce exposure and vulnerability 
in high-risk areas. It also demonstrates the highest cor-
relation between modelled displacement and homeless-
ness figures, and as such is weighted by the regression 
model coefficients to rely more heavily on this data than 
the other hazard types.

There is relatively little data on volcanic eruptions, land-
slides, wildfires and extreme temperature events with 
which to compare the 1970 to 2012 and 2008 to 2013 
datasets. As a result, the modelled displacement esti-
mates generated for these hazards must be interpreted 
with particular caution and are not included in the graphs 
above (see figures A.2 and A.3).
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Annex B: Largest displacement events of 2013

Largest displacement events of 2013 (all events, 100+ displaced people)

  Country Hazard 
event 

Affected  areas Figure 
source(s)*

Month Total 
displaced 
(people)

Displaced 
per million 
inhabitants

1 Philippines Typhoon 
Haiyan 
(local name: 
Yolanda)

36 provinces in 9 regions: VIII 
(Eastern Visayas), VI (Western 
Visayas) and VII (Central 
Visayas) hardest hit. Also, IV-A 
(Calabarzon), IV-B (Mimaropa), 
V (Bicol), X (Northern 
Mindanao), XI (Davao) and 
XIII (Caraga).

Govt: 
NDRRMC

November 4,095,000 41,665

2 Philippines Typhoon 
Trami (local 
name: 
Maring)

Luzon island group: Central 
Luzon (region III) and 
Metropolitan Manila (national 
capital region)

Govt: DSWD August 1,744,000 17,744

3 China Floods 12 provinces in east, central, 
south, south-west and 
north-west China: Sichuan, 
Yunnan, Shaanxi,  Gansu, 
Inner Mongolia, Anhui, Jiangxi, 
Hunan, Guangxi, Guangdong, 
Chongqing and Shandong

IFRC: Red 
Cross 
Society of 
China

June-July 1,577,000 1,159

4 Bangladesh Tropical 
cyclone 
Mahasen

Chittagong division and 
Barisal division: Cox’s Bazaar, 
Noakhali and Barguna 
districts hardest hit

IFRC: Red 
Cross 
Society of 
Bangladesh

May 1,100,000 7,122

5 India Floods Bihar, Kerala, Uttarakhand, 
Assam, Andhra Pradesh, West 
Bengal and Uttar Pradesh 
states

Govt: NDMA June-
October

1,042,000 818

6 India Tropical 
cyclone 
Phailin

Eastern coastal areas: Odisha 
and Andhra Pradesh states

Media: 
AFP (Govt: 
NDMA)

October 1,000,000 785

7 China Typhoon 
Fitow

Eastern coastal province of 
Zhejiang

IFRC: Red 
Cross 
Society of 
China

October 826,000 607

8 Vietnam Typhoon 
Haiyan

Central provinces: Quang 
Ngãi,Thua Thien-Hue and 
Quang Nam

OCHA (Govt: 
CCFSC)

November 800,000 8,825

9 China Typhoon 
Usagi

Southern coastal province of 
Guangdong

Media: 
Xinhua

September 587,000 431

10 China Typhoon 
Utor

Southern coastal province of 
Guangdong

Media: 
Xinhua

August 513,000 377

11 China Typhoon 
Soulik

Eastern coastal provinces 
of Zhejiang and Fujian, and 
neighbouring Jiangxi

Media: AFP July 500,000 368
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12 Philippines Typhoon Nari 
(local name: 
Santi)

Luzon island group: Central 
Luzon (region III) and 
Catanduanes province (Bicol 
region)

Govt: DSWD October 406,000 4,131

13 China Floods Northern-eastern provinces 
of Heilongjiang, Jilin and 
Liaoning

IFRC (Govt: 
MCA)

July-August 354,000 261

14 Philippines Bohol 
earthquake

Visayas island group: Central 
Visayas (region VII), Bohol 
(epicentre in Sagbayan), Cebu 
and Negros Oriental

Govt: 
NDRRMC

October 349,000 3,546

15 Sudan Floods 15 states: Khartoum, River 
Nile, Gazira, Northern, 
Sinner, Red Sea, Blue Nile, 
South Darfur, White Nile, 
North Darfur, Kassala, West 
Kordofan, North Kordufan, 
South Kordofan and Gedarif

IFRC: 
Humanitarian 
Aid 
Commission

July-
September

320,000 8,927

16 Japan Typhoon 
Man-yi

Kyoto, Aichi Prefecture, Osaka 
and Shiga prefectures

Govt: Cabinet 
Office

September 260,000 2,060

17 China Gansu 
earthquake

Minxian and Zhangxian 
counties (Gansu province)

Media: 
Xinhua

July 227,000 167

18 Philippines Tropical 
storm 
Shanshan 
(local name: 
Crising)

Central Mindanao: Davao 
Oriental, Maguindanao, 
Agusan del Sur, North 
Cotabato, South Cotabato and 
Compostela Valley provinces

Govt: 
NDRRMC

February 223,000 2,271

19 Erratum. Please see note on page 2.

20 Niger Floods 566 villages affected in 
8 regions: Dosso, Maradi, 
Tillabery, D’Agadez, Zinder, 
Niamey, Diffa and Tahoua

Govt: Office 
of the Prime 
Minister

April 201,000 11,658

21 China Lushan 
earthquake

Sichuan province, Lushan 
county (epicentre in Ya’an)

IFRC: Red 
Cross 
Society of 
China

April 193,000 142

22 China Typhoon 
Trami

Eastern coastal province of 
Fujian

IFRC: Red 
Cross 
Society of 
China

August 190,000 140

23 Sri Lanka Floods Northern Sri Lanka IOM (Govt: 
DMC)

January 190,000 8,851

24 Mozambique Floods Gaza province UN Resident 
Coordinator 
(Govt: 
NEOC)

January 186,000 7,390

25 China Typhoon 
Haiyan

Southern China, Hainan 
province

IFRC: Red 
Cross 
Society of 
China

November 181,000 133

26 Pakistan Baluchistan 
earthquake

Baluchistan province Govt: NDMA September 170,000 925
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27 Kenya Floods Marsabit, Isiolo and Garbatulla 
counties (Eastern province); 
Naro, Nakuro and Kajiado 
counties (Rift Valley province); 
Mulanjo, Kilifi and Tana River 
counties (Coast province)

IFRC: Red 
Cross 
Society of 
Kenya

March-June 170,000 3,862

28 China Hainan 
floods

Southern coastal province 
of Hainan, including Hainan 
island

Media: 
Xinhua

December 150,000 111

29 Ethiopia Floods Dasenech and Sankura 
Woredas (SNNPR), 
Kabridehar, Ferfer, Kalafo, 
Mustahil, East Emey and 
Dobowein Woredas (Somali 
region); Zuria and Lare 
Woredas (Gambella region); 
Abaya and Gelana Woredas 
(Oromia region)

IOM April-
September

146,000 1,636

30 Cambodia Floods Banteay Meanchey, Siem 
Reap, Batambang, Kampong 
Thom, Ratanak Kiri, Stung 
Trung and Kampong Cham 
provinces

Humanitarian 
Response 
Forum (Govt: 
NCDM)

September-
October

144,000 9,752

31 Philippines Typhoon 
Utor (local 
name: 
Labuyo)

Luzon island group: Cagayan 
Valley (region I); Isabela, 
Central Luzon (region III); 
Aurora, Metropolitan Manila 
(national capital region)

Govt: 
NDRRMC

August 129,000 1,315

32 Pakistan Floods Punjab, Baluchistan and Sindh 
provinces

IFRC: Red 
Crescent 
Society of 
Pakistan

July-
September

124,000 675

33 Philippines Floods: 
intertropical 
convergence 
zone effects

Visayas island group: Western 
Visayas (region VI )and 
Central Visayas (region VII); 
Luzon province: Mimaropa 
(region IV); Palawan and 
Mindanao provinces

Govt: 
NDRRMC

October 124,000 1,257

34 Canada Alberta 
floods

Alberta province Media: 
Global News 
(Govt: local 
authorities)

June-July 120,000 3,425

35 Japan Typhoon 
Wipha

Izu Ōshima island, Chiba, 
Kanagawa and Tokyo 
prefectures

IFRC (Govt: 
FDMA)

October 118,000 938

36 Mexico Hurricanes 
Ingrid and 
Manuel

Atlantic and Pacific coast 
states: Guerrero, Tamaulipas, 
Puebla, Veracruz, Oaxaca, 
Colima, Zacatecas

IFRC: Red 
Cross 
Society of 
Mexico

September 118,000 1,003

37 Nigeria Floods 15 states: Adamawa, Aka 
Ibom, Bauchi, Bayelsa, Benue, 
Borno, Cross River, Edo, 
Gombe, Jigawa, Katsina, 
Kebbi, River, Taraba and Yobe

Govt: NEMA July-
December

117,000 686
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38 Chad Floods Mayo-Kebbi Est region, Batha 
prefecture (Oum Hadjer); Sila 
(Amdam); Abeche prefecture

IFRC; Islamic 
Relief 
Worldwide

August 117,000 9,610

39 Sri Lanka Tropical 
cyclone 
Mahasen

Northern province (Jaffna and 
Mullaitivu districts); Central 
province (Kandy and Nuwara 
Eliya districts); Eastern 
province (Batticaloa district)

Media: AFP 
(Govt: DMC)

May 115,000 5,383

40 Vietnam Typhoon Nari Central provinces: Da Nang, 
Quang Nam, Quang Ngai

IFRC: 
(CCFSC)

mid-
October

109,000 1,209

41 Vietnam Typhoon 
Wutip

Central provinces: Thanh Hoa, 
Nghe An, Ha Tinh, Quang 
Binh, Quang Tri, Thua Thien-
Hue

IFRC: 
(CCFSC)

End 
September-
October

106,000 1,172

42 United 
States

Colorado 
floods

Colorado state: Manitou 
Springs, Boulder, Larimer, 
Lyons, Logmont and El Paso 
counties

FEMA, 
Red Cross 
Society of 
the United 
States, AON 
Benfield 
Insurance

September-
October

101,000 319

43 South Sudan Floods Northern and western states Media: Voice 
of America 
(OCHA)

July-
September

100,000 8,963

Note: Text  in parentheses indicates the original source cited by the publisher of the information. Only the source(s) selected for the final event estimate are 
shown. The estimates for most events, especially those of larger scale, drew on multiple sources of information to cross-check before selecting the one that 
appeared to best represent the most comprehensive and reliable figure for peak displacement.

Acronyms

AFP: Agence France-Presse
CCSFC: Central Committee for Storm and Flood Control
DMC: Disaster Management Centre
FDMA: Fire and Disaster Management Authority
FEMA: Federal Emergency Management Agency
DSWD: Department of Social Welfare and Development
IFRC: International Federation of Red Cross and Red Crescent Societies
IOM: International Organisation for Migration
MCA: Ministry of Civil Affairs
NCDM: National Committee for Disaster Management
NDMA: National Disaster Management Authority
NDRRMC: National Disaster Risk Reduction and Management Council
NEMA: National Emergency Management Authority
NEOC: National Emergency Operations Centre
OCHA: Office of the High Commissioner for the Coordination of Humanitarian Affairs (UN)
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