
SECTION 2
EMERGENCIES

Every year, emergencies caused by weather-, climate- 
and water-related hazards impact communities 
around the world, leading to loss of life, destruction 
of social and economic infrastructure and degrada-
tion of already fragile ecosystems. Between 80 and 
90 per cent of all documented disasters from natural 
hazards during the last ten years have resulted from 
floods, droughts, tropical cyclones, heat waves and 
severe storms.

STATISTICS AND THE HIDDEN IMPACT

In 2011, 332 disasters from natural hazards were recorded 
in 101 countries, causing more than 30 770 deaths, and 
affecting over 244 million people. Recorded damages 
amounted to more than US$ 366.1 billion.1

But statistics cannot reflect the full health impact or the 
depths of human suffering felt during such emergencies. 
Millions of people have suffered injuries, disease and 
long-term disabilities as well as emotional anguish from 
the loss of loved ones and the memories of traumatic 
events.2

Over the past 30 years the proportion of the world’s popu-
lation living in flood-prone river basins has increased 
by 114 per cent and those living on cyclone-exposed 
coastlines by 192 per cent.3

Reports of extreme weather events and disasters have 
more than tripled since the 1960s and scientists expect 
such events to become more frequent and severe in the 
future due to climate change in many parts of the world. 
There is also growing evidence that links escalations 
in violence and conflict over access to food and water 
resources to climate.4

CLIMATE SERVICES AND HEALTH EMERGENCIES

Adopted by 168 Member States at the World Disaster 
Reduction Conference in Kobe, Japan in 2005, the Hyogo 
Framework For Action describes the work that is required 
from all different sectors and actors, including health 
and climate communities, to reduce disaster losses. The 
Global Framework for Climate Services will contribute to 
the implementation of the Hyogo Framework by making 
tailored science-based climate-related information avail-
able to support informed investment and planning at 
all levels as a critical step in disaster risk management.5

Climate services support health and other sectors to save 
lives and reduce illness and injury in emergencies by:

• assisting health emergency response operations, for 
example, by providing early warnings of extreme hot 
and cold temperatures;

• providing seasonal forecasting and early warning 
systems to enable planning and action;

• determining which populations and health care 
facilities are at risk of hydrometeorological hazards 
using risk assessment tools;

• applying climate change models to forecast the long-
term effects of climate change, information which 
could be used, for example, to decide where to locate 
new health facilities away from high risk areas; and,

• providing real-time meteorological and hydrological 
data, properly integrated with related health services 
data and information, to support local and national 
decision-making. 
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WIDESPREAD EFFECTS 

Floods can cause widespread devastation, resulting in 
loss of life and damages to personal property and critical 
public health infrastructure that amount to billions of 
dollars in economic losses. 

Floods and cyclones may directly and indirectly affect 
health in many ways, for example by:

• increasing cases of drowning and other physical 
trauma;

• increasing risks of water- and vector-borne infectious 
diseases;

• increasing mental health effects associated with 
emergency situations;1

• disrupting health systems, facilities and services, 
leaving communities without access to health care2 
when they are needed most; and

• damaging basic infrastructure such as food and water 
supplies and safe shelter.3
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CASE STUDY: BANGLADESH

                        

                    

                               
 

                                 

                                      

 

 

                        

                    

                               

                                 

                                      

New Zealand
Heavy floods in 2005 caused 
widespread damage in 
parts of Tauranga.

Australia and Indonesia
Large parts of Indonesia and Australia 
experienced heavy rains in 2010.

India
The 2005 monsoon season resulted in
unprecedented heavy rain and massive flooding 
in parts of western and southern India.

Pakistan
Most severe flooding in decades occurred 
during summer of 2010, causing thousands of deaths.

China
In the summer of 2007, the region of 
Huai He river valley was affected by the 
worst floods since 1954.

Siberia
In 2001, the homes of over 300 000 people 
were lost or damaged in widespread floods.

United Kingdom
2007 saw the worst flooding in 60 years.

Central & Eastern Europe
2010 flooding in Danube river 
basin caused severe damage.

France
Severe flooding 
resulted in damage 
and deaths in 
September 2002.

Mexico
Massive floods in November 2007 
were the worst experienced in 
5 decades and caused the worst 
disaster in Mexico’s history.

Colombia and Venezuela
November 2010 saw the worst 
flooding in over 30 years.

Peru and Bolivia
Heavy seasonal rainfall in 2004 
caused crop damage and 
at least 50 deaths.

Chile
There was severe 
flooding in the 
southern-central 
region in 2002.

Southern Africa
Between February and April 2001 heavy 
rainfall and flooding in several southern 
African countries.Argentina & Uruguay

In Spring 2003, Santa Fe province 
experienced the worst flooding since 1800’s.

Brazil
Intense rainfall in November 2008 
caused flooding and mudslides in 
Santa Catarina state.

Suriname
Torrential rain in 2006 caused 
the worst disaster in recent times.

Western Africa
Benin experienced its worst flooding 
on record in the summer of 2010.

Algeria & Morocco
The worst floods in a century 
in November 2008 caused severe 
infrastructure damage.

Eastern Africa
Extensive flooding in Kenya,
southern Ethiopia and Somalia 
during 2003. Some areas experienced 
the wettest conditions for more 
than 70 years.

United States
Widespread flooding in Missouri and 
Southern Indiana during 2008.

In 1970, the world’s most devastating cyclone to date 
claimed approximately 500 000 lives in Bangladesh, 
and another in 1991 claimed around 140 000 lives. 
Since 1991, the government with the support of the 
UN, including WHO and WMO, has established early 
warning systems, shelters along coastal areas, search 
and rescue teams and first-aid training and equipment. 

Bangladesh now has the capacity to evacuate hun-
dreds of thousands of people from the path of floods 
and cyclones. When Sidr, a very strong, Category-4 
cyclone struck Bangladesh in November 2007, the 
devastation it wreaked was widespread. Sidr was of 
similar strength as the cyclone of 1991, but its death 
toll, 3000 lives, was much lower.4
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FORECASTING FLOODS AND CYCLONES: PREPARE AND PREDICT TO SAVE LIVES 

Climate information about flood and cyclone risks, 
routinely prepared by national meteorological services, 
inform billions of people around the world of the hazards 
they face, of ways of reducing their vulnerability and of 
emergency preparedness measures. These same services 
provide advice to government and other organizations 
concerning disaster response.

The El Niño/La Niña “cycle” is an episodic change 
between large scale warming and cooling either side 
of the equator in the Pacific Ocean. When El Niño and  
La Niña are at their most intense extreme weather 

events may result in disaster when communities are 
ill-prepared to face them. 

Making hospitals safe from disasters, either by reinforc-
ing existing hospitals or ensuring that all new hospitals 
are built to withstand local hazards, protects patients 
and staff, and enables them to provide health services 
in the aftermath of an emergency, when they are most 
needed. Using climate information about flood hazards, 
health facilities can be built in areas that are not prone 
to flooding, and early warnings can ensure that staff 
are ready to respond to emergencies.7
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CASE STUDY: PAKISTAN

During Pakistan’s 2010 flood emergency, monsoonal 
rains and raging floodwaters damaged or destroyed 
more than 500 hospitals and clinics.9 Information 
on the extent of the flooding enabled the Ministry 
of Health, supported by WHO and Health Cluster 
partners, to plan and position health services for the 
affected populations. 

Facilities damaged during the 2010 floods had been 
identified as at risk of damage in a flood hazard 
modelling analysis conducted by the Ministry of 
Health and WHO in 2008.10 WMO continues to work 
with the National Meteorological Service to improve 
their capability to forecast extreme events such as 
the 2010 flood.

Tropical cyclone tracks vary substantially between times El Niño and times of La Niña. The locations of 
tropical cyclones is shown above for months of La Niña conditions (upper panel), and months of El Niño 

conditions (lower panel)8
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Map produced in 2008, indicating flood hazard prone areas and grading  
the level of exposure of health facilities12
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Flood-affected districts of Pakistan during 2010 and the location of diarrhoea treatment centres11
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Canada
Severe drought conditions 
during 2001. Many regions 
experienced their driest growing 
season in 34 years.

United States
Severe drought conditions in 2004 
and 2005 in western region.
Drought in 2006 contributed to
a record wildfire season with
3.9 million hectares burned.

Central America
Dry summer conditions during 2002 
had significant impacts.

Brazil
A series of below normal rainfalls 
between 2004 and 2010 led to severe 
drought in the Amazon, the worst
in 60 years.

South-eastern South America
Severe and prolonged drought in 2008 
was the worst for over a century.

Western Europe
Affected by severe summer 
drought in 2005

Western Africa
Below normal precipitation in 2002 and 
long-term drought conditions in some areas.

Western Russia
Severe drought across central region 
from April to August with the lowest rainfall 
on record.

China
Drought was present across country 
for much of 2009.

Southern Asia
Devastating drought from 1998 to 2001.

Greater Horn of Africa
The long-term drought during 2005 
continued in 2006. It severely affected
15 million people.

Southern Africa
Severe drought conditions in early 2003

Australia
Most severe drought ever recorded across 
parts of the country during 2000 – 2010.

 
DROUGHT: THE BIGGER PICTURE

Drought is a prolonged dry period in the natural cli-
mate cycle that can occur anywhere in the world. It is 
a slow-onset phenomenon caused by rainfall deficit. 
Compounding factors such as poverty and inappropriate 
land use increase vulnerability to drought.

When drought causes water and food shortages, there 
can be many impacts on the health of the affected 
population which may increase morbidity and result in 
deaths. In recent years, most drought-related mortality 
has occurred in countries also experiencing political 
and civil conflicts. 

Drought may have acute and chronic health effects:

• malnutrition due to the decreased availability of food;

• increased risk of communicable diseases due to 
acute malnutrition, inadequate or unsafe water for 
consumption and sanitation, and increased crowding 
among displaced populations;

• psycho-social stress and mental health disorders;

• overall increase of population displacement; and

• disruption of local health services due to a lack of 
water supplies and/or health care workers being 
forced to leave local areas.1,2
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 DROUGHT

 Undernutrition contributes to a range  
of diseases, and causes 35 per cent of all  

under-five deaths3,5

Neonatal
41%Globally, more 

than one third of 
child deaths are 
attributable to
undernutrition

Others
16%

Measles
1%

Diarrhoea
14%

Malaria
8%

Pneumonia
14%

HIV/AIDS
2%

Injuries
3%

W
H

O



31

                        

Canada
Severe drought conditions 
during 2001. Many regions 
experienced their driest growing 
season in 34 years.

United States
Severe drought conditions in 2004 
and 2005 in western region.
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for much of 2009.
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CASE STUDY: HORN OF AFRICA CRISIS 2010-2011

Two consecutive seasons of significantly below aver-
age rainfall made 2011 one of the driest years in the 
Eastern Horn of Africa since 1995. The on-going 
conflict in Somalia aggravated the situation, leading 
to a significant outflow of refugees into neighbouring 
states. Famine was declared in six regions of Somalia, 
with large areas of Kenya, Ethiopia, and Djibouti fac-
ing severe food insecurity, which led to high levels 
of acute malnutrition. 

As of September 2010, climate services gave clear early 
warnings of the reduced rainfall and of the emerging 
crisis situation, but coordinated and proactive action 
aimed at alleviating the predicted effects of the crisis 

did not take place. As a result, 13.3 million people 
were in need of humanitarian assistance in the region.

Preventive action is possible. The Tana River Drought 
Recovery Project in Kenya supported modern agri-
cultural practices and health activities, including 
conducting monthly mobile clinics in hard to reach 
areas, a house-to-house campaign on immunization 
and malaria, distribution of mosquito nets and the 
construction of a maternity wing at Mulago hospital. 
The 33 farms created by the Project provided long-term 
food security for almost 10 000 people. The same 
money, spent on food aid, would have given only 
1 250 people a partial food ration for six months.7-10
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CASE STUDY: THE SAHEL – EARLY WARNING, EARLY RESPONSE

As predicted by the regional Famine Early Warning 
System Network (FEWS NET) below-average rains in 
the Sahel in late 2011 resulted in drought conditions 
in 2012 and widespread food insecurity throughout 
the region. The UN estimated that over 18 million 
people were at risk in areas in nine countries where 
food insecurity and malnutrition were already chronic.

In the Sahel the humanitarian community’s response 
to the early warning included:

• Providing food assistance, including special 
foods designed to combat malnutrition;

• Treating malnutrition, by training nurses, 
providing medical supplies and supporting free 
access to health care;

• Preventing communicable diseases through 
vaccination, disease surveillance, and prepared-
ness for outbreaks; and 

• Improving water and sanitation services 
thereby, promoting hygiene.13

Frequency of drought (WRSI for Millet) from 1996-2011 across the Sahel region15
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CASE STUDY: SOUTH-EAST ASIA FOREST FIRES OF 1997

South-East Asia witnessed one of its worst smoke and 
haze episodes in autumn 1997 due to forest fires that 
were exacerbated by the El Niño-related drought. It 
is estimated that more than two million hectares of 
forests burned in the Indonesian islands of Kalimantan 
and Sumatra, emitting the equivalent level of carbon 
dioxide as a whole year of CO2 emissions in Europe.2

Meteorological services tracked the resulting smoke 
and haze, which adversely affected the health of 
populations of Indonesia and neighbouring countries. 
In Indonesia, among the 12 360 000 people exposed 
to the haze, it was estimated that there were over 
1 800 000 cases of bronchial asthma, bronchitis and 
acute respiratory infection. Health surveillance in 
Singapore from August to November 1997 showed a 
30 per cent increase in hospital outpatient attendance 
for haze-related conditions, as well as an increase in 
“accident and emergency” attendances.3

 AIRBORNE DISPERSION  
 OF HAZARDOUS MATERIALS

The image shows the pollution over Indonesia 
and the Indian Ocean on October 22, 1997. 
White represents the aerosols (smoke) that 
remained in the vicinity of the fires. Green, 
yellow, and red pixels represent increasing 

amounts of tropospheric ozone (smog) being 
carried to the west by high-altitude winds.4

Large-scale dispersion of airborne hazardous materials 
such as smoke from large fires, chemicals released 
from hazardous facilities and radiological materials 
from nuclear incidents can adversely affect human and 
animal life and the environment.1

WILDFIRES AND FOREST FIRES 

Wildfires and forest fires occur in all vegetation zones. 
Caused by natural phenomena or by human activity, 
emissions from fires contain gas and particle pollutants 
that can cause diverse health problems, as well as disrupt 
transportation, tourism and agriculture. Extreme radiant 
heat and smoke inhalation may cause injury and death 
to people directly exposed to the fires. The occurrence 
of wildfires is strongly determined by the incidence of 

drought and heat waves. Climatologists believe that 
climate change will increase in the incidence of wildfires 
as the associated droughts and heat waves are expected 
to increase in frequency and intensity.
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Red areas show global distribution of fire occurrences over a  
10-day period from 08/08/2012 - 17/08/2012.5

CASE STUDY: CHERNOBYL NUCLEAR ACCIDENT

On 26 April 1986 a nuclear accident at the Chernobyl 
Nuclear Power Plant in the former Union of Soviet 
Socialist Republics (in what is now Ukraine) released 
large quantities of radioactive materials 
which were carried in the atmosphere over 
much of Eastern and Western Europe. These 
releases caused radiation exposure of the 
workers involved in the emergency and 
clean-up operations after the accident, those 
evacuated from nearby settlements, and 
people living in contaminated areas out-
side the immediate vicinity of Chernobyl. A 
substantial increase in thyroid cancer was 
recorded among children due to radioactive 
iodine exposure during the first few months 
following the accident.6

The Chernobyl accident was the main reason 
for the development of modelling systems to 

forecast atmospheric transport of radioactivity and to 
start the Emergency Response Activities programme 
of WMO.
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METEOROLOGICAL SERVICES

National Meteorological Services can provide informa-
tion on the dispersion and spread of the fire and smoke 
plumes to support health and emergency management 
authorities in taking decisions on, for example, the 
evacuation of neighbourhoods, the closing of roads or 
advising the population of water and foods likely to be 
contaminated. The occurrence of wildfires is strongly 
determined by the incidence of drought and heat waves. 

Meteorology can play an important role in reducing the 
health effects of hazardous material suddenly released 
into the environment. Meteorological information such as 

weather forecasts support local and regional emergency 
response operations and meteorological modelling and 
mapping systems can assess and predict the move-
ment, spread and concentration of airborne hazardous 
substances from the location of sudden release. The 
meteorological services provide an analysis of how 
wind, rain and other meteorological phenomena will 
affect the dispersion of the hazardous substances.

SH
U

TT
ER

ST
O

CK
.C

O
M

 / 
PE

TE
R 

J.
 W

IL
SO

N



37

CASE STUDY: MAJOR FIRE AT BUNCEFIELD, UNITED KINGDOM

On 11 December 2005, there was a major explosion 
at the Buncefield Oil Depot in Hemel Hempstead, 
United Kingdom, resulting in the largest peacetime 
fire in Europe to date. The fire burned for four days 
before it was extinguished.1

The Met Office Operations Centre in the United King-
dom provided immediate and hourly data as well as 
forward-looking modelling on the smoke plume to 
government departments across the United Kingdom, 
including the Health Protection Agency. Data on 
the composition of the smoke was compiled with 
information from the modelling of the plume spread 

and dispersal. The areas at risk from grounding of the 
smoke plume were thus identified and the high-level 
command decisions on evacuation and emergency 
response were facilitated.9

In summary 244 individuals attended hospital in 
the aftermath of the fire, 43 were directly injured by 
the blast but there were no fatalities. The incident 
demonstrates the value of an integrated health protec-
tion service, informed by the meteorology service, 
able to work across different sectors and provide 
comprehensive advice and support to emergency 
responders and the population at risk.9

The dispersion model mapping the density of the plume across the south-east of  
the UK from the Buncefield fire, 20058
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Vehicles clog a major 
thoroughfare as smog shrouds 
the skyline in Beijing, China
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