BRIEFING PAPER

GLOBAL CLIMATE RISK INDEX 2021

Who Suffers Most from Extreme Weather Events?
Weather-Related Loss Events in 2019 and 2000-2019

David Eckstein, Vera Kiinzel, Laura Schafer

AN

GERMANWATCH
NLt




Global Climate Risk Index 2021 GERMANWATCH

e N
Brief Summary

The Global Climate Risk Index 2021 analyses and ranks to what extent countries and regions have been
affected by impacts of climate related extreme weather events (storms, floods, heatwaves etc.). The most
recent data available for 2019 and from 2000 to 2019 was taken into account.

The countries most affected in 2019 were Mozambique, Zimbabwe as well as the Bahamas. For the period
from 2000 to 2019 Puerto Rico, Myanmar and Haiti rank highest.

This year’s 16" edition of the Climate Risk Index clearly shows: Signs of escalating climate change can no
longer be ignored - on any continent or in any region. Impacts from extreme-weather events hit the poor-
est countries hardest as these are particularly vulnerable to the damaging effects of a hazard, have a lower
coping capacity and may need more time to rebuild and recover. The Global Climate Risk Index indicates
a level of exposure and vulnerability to extreme weather events, which countries should understand as
warnings in order to be prepared for more frequent and/or more severe events in the future. The storms
in Japan show: Also high-income countries are feeling climate impacts more clearly than ever before. Ef-
fective climate change mitigation and adaptation to prevent or minimize potential damage is therefore in

the self-interest of all countries worldwide.
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How to Interpret the Global Climate Risk
Index

The Germanwatch Global Climate Risk Indexis an analysis based on one of the most
reliable data sets available on the impacts of extreme weather events and associ-
ated socio-economic data, the MunichRe NatCatSERVICE. The Global Climate Risk
Index 2021 is the 16" edition of this annual analysis. Its aim is to contextualise on-
going climate policy debates - especially the international climate negotiations -
looking at real-world impacts over the last year and the last 20 years.

However, the index must not be mistaken for a comprehensive climate vulnerabil-
ity scoring. It represents one important piece in the overall puzzle of climate-re-
lated impacts and the associated vulnerabilities. The index focuses on extreme
weather events such as storms, floods and heatwaves but does not take into account
important slow-onset processes such as rising sea levels, glacier melting or ocean
warming and acidification. It is based on past data and should not be used as a
basis for a linear projection of future climate impacts. More specifically, not too far-
reaching conclusions should be drawn for the purpose of political discussions re-
garding which country or region is the most vulnerable to climate change. Also, it is
important to note that the occurrence of a single extreme event cannot be easily
attributed to anthropogenic climate change. Nevertheless, climate change is an in-
creasingly important factor for changing the likelihood of the occurrence and the
intensity of these events. There is a growing body of research that is looking into the
attribution of the risk? of extreme events to the influences of climate change® (see
chapter 2).

The Climate Risk Index (CRI) indicates a level of exposure and vulnerability to ex-
treme events, which countries should understand as warnings in order to be pre-
pared for more frequent and/or more severe events in the future. In the CRI 2021,
data from 180 countries were analysed. However, not being mentioned in the CRI

! According to IPCC (2014b) we define vulnerability as “the propensity or predisposition to be adversely affected. Vulnerability
encompasses a variety of concepts and elements including sensitivity or susceptibility to harm and lack of capacity to cope
and adapt”.

? According to IPCC (2012) we define disaster risk as “the likelihood over a specified time period of severe alterations in the
normal functioning of a community or a society due to hazardous physical events interacting with vulnerable social condi-
tions, leading to widespread adverse human, material, economic, or environmental effects that require immediate emer-
gency response to satisfy critical human needs and that may require external support for recovery.

3 See, for instance: American Meteorological Society 2018, Herring et al. (2018), Trenberth et al. (2018), Zhang et al. (2016);
Hansen et al. (2016); Haustein et al. (2016) & Committee on Extreme Weather Events and Climate Change Attribution et al.
(2016); Stott et al. (2015)
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does not mean there are no impacts occurring in these countries. Due to the limita-
tions of the available data?, particularly long-term comparative data, including so-
cio-economic data, some very small countries, such as certain small island states,
are notincluded in this analysis. Moreover, the data only reflects the direct impacts
(direct losses and fatalities) of extreme weather events, whereas, indirect impacts
(e.g. as a result of droughts and food scarcity) are not captured. The results of this
index must be viewed against the background of data availability and quality as well
as the underlying methodology for their collection. Data quality and coverage may
vary from country to country as well as within countries. This has led to an un-
derrepresentation of, for example, African countries when it comes to heatwaves.
Finally, the index does not include the total number of affected people (in addition
to the fatalities), since the comparability of such data is very limited.

* See also the Methodological Remarks in Chapter 5.
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a 0
Key Messages

e  Mozambique, Zimbabwe and the Bahamas were the countries most affected by the impacts of ex-
treme weather events in 2019.

®  Between 2000 and 2019, Puerto Rico, Myanmar and Haiti were the countries most affected by the
impacts of extreme weather events.

e Altogether, between 2000 and 2019 over 475 000 people lost their lives as a direct result of more
than 11 000 extreme weather events globally and losses amounted to around USS 2.56 trillion (in
purchasing power parities).

e  Storms and their direct implications - precipitation, floods and landslides - were one major cause
of losses and damages in 2019. Of the ten most affected countries in 2019, six were hit by tropical
cyclones. Recent science suggests that the number of severe tropical cyclones will increase with
every tenth of a degree in global average temperature rise.

® |nmany cases, single exceptionally intense extreme weather events have such a strong impact that
the countries and territories concerned also have a high ranking in the long-term index. Over the
last few years, another category of countries has been gaining relevance: Countries like Haiti, the
Philippines and Pakistan that are recurrently affected by catastrophes continuously rank among the
most affected countries both in the long-term index and in the index for the respective year.

e Developing countries are particularly affected by the impacts of climate change. They are hit hard-
est because they are more vulnerable to the damaging effects of a hazard but have lower coping
capacity. Eight out of the ten countries most affected by the quantified impacts of extreme weather
events in 2019 belong to the low- to lower-middle income category. Half of them are Least Devel-
oped Countries.

e Theglobal COVID-19 pandemic has reiterated the fact that both risks and vulnerability are systemic
and interconnected. It is therefore important to strengthen the resilience of the most vulnerable
against different types of risk (climatic, geophysical, economic or health-related).

e  Afterthe international climate policy process stalled in 2020 due to the Covid-19 pandemic expecta-
tions regarding progress on the long-term finance goal and adequate support for adaptation and
L&D lie in 2021 and 2022. The process needs to deliver: a) a decision on how the need for support
for vulnerable countries concerning future loss and damage is to be determined on an ongoing ba-
sis; b) the necessary steps to generate and make available financial resources to meet these needs;
and ¢) strengthening the implementation of measures for adapting to climate change.

L /
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1 Key Results of the Global Climate
Risk Index 2021

People all over the world are facing the reality of climate change - in many parts of
the world this is manifesting in an increased volatility of extreme weather events.
Between 2000 and 2019, over 475 000 people lost their lives worldwide and losses
of USS 2.56 trillion® (in PPP) were incurred as a direct result of more than 11 000 ex-
treme weather events. Slow-onset processes are already adding an additional bur-
den and willincreasingly do so in the future. According to the UNEP Adaptation Gap
Report 2016, increasing impacts will result in increases in global adaptation costs:
By 2030 it is estimated that these costs will amount to between USS 140 billion and
USS 300 billion annually and by 2050 to between USS 280 billion and USS 500 bil-
lion.® Costs resulting from residual risks or unavoidable loss and damage are not
covered in these numbers. Current estimates of climate finance needs for residual
loss and damage in developing countries range between USS 290 billion to USS 580
billion in 2030.” Similarly, the Intergovernmental Panel on Climate Change (IPCC)
estimates in its Special Report “Global Warming of 1.5°C” that the "mean net present
value of the costs of damage from warmingin 2100 for 1.5°C and 2°C (including costs
associated with climate change induced market and non-market impacts, impacts
due to sea level rise, and impacts associated with large scale discontinuities) are
USS 54 trillion and USS 69 trillion, respectively, relative to 1961-1990". This indi-
cates that the gap between the necessary financing to deal with climate-induced
risks and impacts is even greater than earlier projected. On the other hand, the re-
port highlights the importance of enhanced mitigation action towards limiting a
global temperature increase to well below 2°C or even to 1.5°C, which could avoid
substantive costs and hardships.?

° Note: Contrary to previous years, the underlying database for the calculation of the CRI 2021 does NOT include data for the
United States of America. This results in a significantly lower number for the overall losses in PPP for the 20-year period,
compared to, for instance, the number presented in the CRI 2020 (overall losses of USS 3.54 trillion). As a comparison: Ex-
cluding the United States of America, the overall losses in the CRI 2020 amounted to US$ 2.51 trillion.

8 UNEP 2016, p. 40ff

" Markandya/Gonzélez-Eguino 2018 - Their figures depend on the climate scenario, the discount rate, the assumed parame-
ters of the climate model and the socioeconomic model. The analysis is based on the case where equilibrium temperatures
increase by 2.5-3.4 °C, implying some mitigation, but less than is required under the Paris accord. They note that the uncer-
tainties regarding these sources are very large and meaningful projections of residual damage in the medium to long-term
are not possible

8|PCC2018a, p 153

°bid. 2018a
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The Global Climate Risk Index (CRI) developed by Germanwatch analyses quan-
tified impacts of extreme weather events'® - both in terms of the fatalities as well as
the economic losses that occurred. The index is based on data from the Munich Re
NatCatSERVICE, which is considered worldwide as one of the most reliable and
complete databases on this matter. The CRI examines both absolute and relative
impacts to create an average ranking of countries in four indicative categories, with
a stronger emphasis on the relative indicators (see chapter 4 “Methodological Re-
marks” for further details on the calculation). The countries ranking highest (figuring
in the “Bottom 107*?) are the ones most impacted by extreme weather events and
should consider the CRI as a warning sign that they are at risk of either frequent
events or rare but extraordinary catastrophes.

The CRI does not provide an all-encompassing analysis of the risks of anthropo-
genic climate change, but should be seen as one analysis, which contributes to ex-
plaining countries' exposure and vulnerability to climate-related risks based on the
most reliable quantified data available — alongside other analyses.*® It is based on
data reflecting the current and past climate variability and also on climate change
—to the extent that it has already left its footprint on climate variability over the last
20 years.

Countries Most Affected in 2019

Mozambique, Zimbabwe and the Bahamas were the most affected countries in
2019 followed by Japan, Malawi and the Islamic Republic of Afghanistan. Table 1
shows the ten most affected countries (Bottom 10) in 2019, with their average
weighted ranking (CRI score) and the specific results relating to the four indicators
analysed.

19 Meteorological events such as tropical storms, winter storms, severe weather, hail, tornados, local storms; hydrological
events such as storm surges, river floods, flash floods, mass movement (landslide); climatological events such as freezing,
wildfires, droughts.

" For further information visit https://www.munichre.com/en/solutions/reinsurance-property-casualty/natcatservice.html

2 The term "Bottom 10" refers to the 10 most affected countries in the respective time period.

3 See e.g. analyses of Columbia University; Maplecroft's Climate Change Vulnerability Index

<
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Table 1: The 10 most affected countries in 2019

Ranking Country CRI Fatalities Fatalities per Absolute Losses Human De-
2019 score 100 000 losses perunit = velopment
(2018) inhabitants  (in million GDPin% ' Index 2020
USS PPP) Ranking*
1(54) Mozambique 2.67 700 2.25 4930.08 12.16 181
2(132) Zimbabwe 6.17 347 2.33 1 836.82 4.26 150
3(135) The Bahamas 6.50 56 14.70 475821 31.59 58
4(1) Japan 14.50 290 0.23 28 899.79 0.53 19
5(93) Malawi 15.17 95 0.47 452.14 2.22 174
Islamic Republic
6 (24) ) 16.00 191 0.51 548.73 0.67 169
of Afghanistan
7(5) India 16.67 2267 0.17 68 812.35 0.72 131
8(133) South Sudan 17.33 185 1.38 85.86 0.74 185
9 (27) Niger 18.17 117 0.50 219.58 0.74 189
10 (59) Bolivia 19.67 33 0.29 798.91 0.76 107

PPP = Purchasing Power Parities. GDP = Gross Domestic Product.

In March 2019, the intense tropical Cyclone Idai hit Mozambique (1), Zimbabwe (2)
and Malawi (5), causing catastrophic damage and a humanitarian crisis in all three
countries. Quickly becoming the deadliest and costliest tropical cyclone in the
South-West Indian Ocean, Idai was labelled as “one of the worst weather-related
catastrophes in the history of Africa” by United Nations Secretary-General Anténio
Guterres.’® The torrential rains and destructive winds with top speeds of 195 kilo-
metres per hour'’ caused flash floods and landslides, which caused economic
losses amounting to USS 2.2 billion. Overall, the cyclone affected three million peo-
ple and caused over 1 000 fatalities. 8 1°

In Zimbabwe (2) Idai affected more than 270 000 people, leaving over 340 dead and
many others missing.?® The cyclone pummelled the eastern parts of Zimbabwe
mainly Chimanimani and parts of Chipinge at night, with less preparedness by the

Y UNDP 2020

15 United Nations Secretary-General Official Twitter Account
16 United Nations Secretary-General 2019.

YGDACS

' Reliefweb 2019a

¥ AON 2019a

2 Reliefweb 2019b
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local communities as well as the government.? The road infrastructure was grossly
damaged with more than 90% of the road networks in Chimanimani and Chipinge
being negatively affected, including 584 km of the roads being damaged by land-
slides.?? Overall, the cyclone impacted 50000 households and displaced over
60 000 people in the country, causing as much as USS 622 million worth of dam-
age.”

For Malawi (5) the year 2019 started with heavy rainfalls, which led to an increased
risk of floods. When Idai hit Malawi in March, it directly affected 975 000 people and
left over 125 000 homeless.? Due to the heavy rainfalls and floods caused by Idai,
60 people were killed and over 650 injured. Malawi’s economy is heavily depend-
ent on agriculture, employing nearly 80% of the population, and it is therefore vul-
nerable to external shocks, particularly climatic shocks.?

Six weeks after the devastation of Cyclone Idai, Mozambique (1) was hit by another
cyclone when category 4 Cyclone Kenneth made landfall in Northern Mozambique.
Kenneth was the strongest cyclone ever recorded on the African continent with
wind speeds peaking at 220 kilometres per hour and floods with a height of 2.5 me-
tres.?” Overall, Idai and Kenneth led to the deaths of over 600 people and over 1 600
were injured. 2.5 million people were in need of humanitarian services and over
200 000 houses were destroyed. ¢ The overall damage amounted to more than US$
3.2 billion (approximately as high as half of Mozambique’s national budget), mostly
in the manufacturing, infrastructure and social sectors. #° %

Hurricane Dorian made landfall on the Bahamas (3) in September 2019 as a cate-
gory 5 hurricane - the most powerful hurricane on record to hit the island state.*
Dorian reached sustained wind speeds of 300 kilometres per hour® causing heavy
rainfalls of 914 millimetres (about 80% of the annual average) of rain within a few
hours.® 74 people were killed. Overall, the hurricane caused damage of USS 3.4 bil-
lion and damaged or destroyed 13000 houses. On Grand Bahama and Abaco,

2 bid.

2 |bid.

2 Reliefweb 2019¢
% Reliefweb 2019d
» Reliefweb 2019e
% World Bank 2020a
2TUN News

28 Reliefweb 2019f
2 World Bank 2020b
3 Oxfam 2020b

3 Reliefweb 2020a
32 Miami Herald

* Cambridge
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which were the two most affected islands, about 45% of the homes were damaged
or destroyed.* Moreover, during the storm an oil spill occurred at an oil port of the
Norwegian state oil and gas company Equinor on Grand Bahama, which polluted
the soil and negatively impacted the marine life.*

In October 2019, Japan (4) was hit by Typhoon Hagibis, the most powerful typhoon
in Japan in more than 60 years. With top wind speeds reaching 250 kilometres per
hour, Hagibis was classified as “very strong”, which is equivalent to a category 5 hur-
ricane. In Tokai, Kanto, and Tohoku regions, the total rainfall in 72 hours was up to
between 750mm and 1000mm (between 50% to 70% of the annual average).*®
Overall, nearly 100 people died, over 230 people were injured, and 13 000 houses
were damaged, destroyed or exposed to water. In September, Japan had already
been hit by Typhoon Faxai, which made landfall near Tokyo, leaving more than
900 000 homes without power. With winds of up to 210 kilometres per hour, Faxai
has been one of the strongest typhoons to hit the Japanese capital in a decade.’’
The economic damage caused by the two typhoons is estimated at USS 25 billion.*®
Moreover, Japan experienced a heatwave in August 2019, causing over 18 000 heat-
related hospitalisations and killing 57 people.* But Japan was also hit by other
types of extreme weather: In May 2019, the temperatures in the prefecture of Hok-
kaido had already gone up to 39.5°C, the highest figure ever recorded in the month
of May anywhere in Japan.*

The Islamic Republic of Afghanistan (6) experienced several floods and landslides
throughout the year, caused by heavy rainfall. The floods in March 2019 were the
most devastating - approximately 120 000 people were affected, and 12 000 homes
were either destroyed or damaged by the floods and mudslides.* Over 75 people
died. In Apriland May 2019 another 40 people died because of deadly flash floods.*
Furthermore, landslides occurred in January and December, killing a total of 35

* Guardian

% Zeit Online

% Reliefweb 2019g
3'BBC2019a

3 AON 2019b

¥ The Japan Times

“ South China Morning Post
“I Reuters 2019

2 Floodlist 2019a
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people.** Due to severe droughts in 2018, the coping capacity of the people af-

fected was already very low.*

India (7) was affected by the yearly monsoon season, which typically lasts from
June to early September. In 2019, the monsoon conditions continued for a month
longer than usual, with the surplus of rain causing major hardship. From June to
end of September 2019, 110% of the normal rainfall occurred, the most since 1994.%
The floods caused by the heavy rains were responsible for 1 800 deaths across 14
states and led to the displacement of 1.8 million people.*” Overall, 11.8 million peo-
ple were affected by the intense monsoon season with the economic damage esti-
mated to be USS 10 billion.* Furthermore, with a total of eight tropical cyclones,
the year 2019 was one of the most active Northern Indian Ocean cyclone seasons
on record. Six of the eight cyclones intensified to become “very severe”.** The worst
was Cyclone Fani in May 2019, which affected a total of 28 million people, killing
nearly 90 people in India and Bangladesh and causing economic losses of USS 8.1
billion.*

South Sudan (8) suffered because of abnormally severe flooding following heavy
rainfalls lasting from June 2019 until the end of the year. These affected over 900 000
people; 620 000 of whom required immediate humanitarian assistance. The floods
damaged 74 000 hectares of cultivated land, which amounts to a loss of over 70 000
metric tons of cereal.** South Sudan required USS 61.5 million to respond to imme-
diate flood-induced damage.* Despite the floods, bush fires intensified and spread
due to strong winds and hit four villages in South Sudan’s Western Bahr el Ghazal
region, causing 50 fatalities and injuring over 60 more people.” The fires destroyed
138 houses and killed 10 000 cattle.”

Heavy rains caused massive flooding in Niger (9), mainly in the regions Maradi,
Zinder and Agadez. The Niger River reached an alarming water level of 640 centime-
tres (the normal level being 550 centimetres), damaging houses as well as various

3 The Washington Post
* Reliefweb 2019h

* Reliefweb 2019i

“® Earth Observatory

4" Reliefweb 2020b

4 AON 2019b

“ The Weather Channel
0 AON 2019a

> Anadolu Agency

2 Reliefweb 2019

%3 Reliefweb 2019k

> Africanews
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crops and hydro-agricultural developments.® * The floods were responsible for 57
fatalities and over 16 000 destroyed houses, affecting more than 210 000 people -
of which 123 000 were children.*’

Bolivia (10) suffered due to wildfires that destroyed two million hectares of forest
and grassland with almost half of the losses being protected areas with high biodi-
versity. It is estimated that the regeneration of the local ecosystem will take about
300 years.*® Furthermore, Bolivia experienced heavy rainfalls and flooding through-
out theyear. In April 2019, 79 of the 338 municipalities were under a state of disaster
and 25 were under a state of emergency. In total, 34 people died and over 23 000
families became homeless.” In January 2019, the Isiboro River near Gundonovia
stood at 9.35 metres - about one metre above the danger mark.®

Countries Most Affected in the Period 2000-2019

Puerto Rico, Myanmar and Haiti have been identified as the most affected coun-
tries® in this twenty-year period. They are followed by the Philippines, Mozam-
bique and the Bahamas. Table 2 shows the ten most affected countries over the
last two decades with their average weighted ranking (CRI score) and the specific
results relating to the four indicators analysed.

* Floodlist 2019b

% 10M

" Reliefweb 2020c

*BBC 2019b

¥ Reliefweb 2020c

% Floodlist 2019¢

® Note: Puerto Rico is not an independent national state but an unincorporated U.S. territory. Nevertheless, based on its
geographical location and socio-economic indicators Puerto Rico has different conditions and exposure to extreme
weather events than the rest of the USA. The Global Climate Risk Index aims to provide a comprehensive and detailed over-
view of which countries and regions are particularly affected by extreme weather events. Therefore, Puerto Rico was con-
sidered separately to rest of the USA in our analysis.
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Table 2: The Long-Term Climate Risk Index (CRI): The 10 countries most affected from 2000 to
2019 (annual averages)

CRI Country CRI Fatalities Fatalities Losses in Losses per = Number of
2000-2019 score per 100 000 million USS  unit GDP events
(1999-2018) inhabitants PPP in % (2000-2019)
1(1) Puerto Rico 1.17 149.85 4.12 4149.98 3.66 24
2(2) Myanmar 10.00 | 7056.45 14.35 151211 0.80 57
3(3) Haiti 13.67 274.05 2.78 392.54 2.30 80
4(4) Philippines 18.17 859.35 0.93 3179.12 0.54 317
5(14) Mozambique 25.83 125.40 0.52 303.03 1.33 57
6 (20) The Bahamas 27.67 535 1.56 426.88 3.81 13
7(7) Bangladesh 28.33 572.50 0.38 1860.04 0.41 185
8(5) Pakistan 29.00 502.45 0.30 377191 0.52 173
9(8) Thailand 29.83 137.75 0.21 7719.15 0.82 146
10(9) Nepal 31.33 217.15 0.82 233.06 0.39 191

Compared to the long-term CRI 2020, which considered the period from 1999 to
2018°% two new countries have entered the Bottom 10, while most countries have
ranked similarly to the year before. Puerto Rico, Myanmar and Haiti have remained
the three most affected countries over the past two decades. These rankings are
attributed to the aftermath of exceptionally devastating events such as Hurricane
Maria in Puerto Ricoin 2017 and Hurricanes Jeanne (2004) and Sandy (2012) in Haiti.
Likewise, Myanmar was struck hard by Cyclone Nargis in 2008, which was responsi-
ble for the loss of an estimated 140 000 lives as well as the loss and damage of prop-
erty of approximately 2.4 million people.®® Mozambique and the Bahamas, which
are the countries that are new to the Bottom 10, also feature in a high position in
the ranking as a consequence of exceptionally devastating storms. In 2019, Cyclone
Idai and Kenneth made landfall in Mozambique and Hurricane Dorian hit the Baha-
mas.

These results emphasise the particular vulnerability, particularly in relative terms,
of poor countries to climatic risks, despite the fact that the absolute monetary

%2 See Eckstein et al. 2019
% See OCHA 2012
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losses are much higher in richer countries. Loss of life, personal hardship and exis-
tential threats are also much more widespread in low-income countries.®

Exceptional Catastrophes or Continuous Threats?

The Global Climate Risk Index 2021 for the period 2000-2019 is based on average
values over a twenty-year period. However, the list of countries featured in the long-
term Bottom 10 can be divided into two groups: firstly, those which were most af-
fected due to exceptional catastrophes and secondly, those which are affected by
extreme events on an ongoing basis.

Countries falling into the first category include Myanmar, where Cyclone Nargis in
2008 caused more than 95% of the damage and fatalities over the past two decades,
and Puerto Rico, where more than 98% of the damage in both categories was
caused by Hurricane Maria in 2017. With new superlatives like Cyclone Idai in March
2019 being the deadliest and costliest cyclone on record in the Indian Ocean, and
one of the worst tropical cyclones ever to affect Africa and the Southern Hemi-
sphere, it seems to be just a matter of time until the next exceptional catastrophe
occurs.® The severe 2017 hurricane season had already made 2017 the costliest
year ever in terms of global weather disasters.®

Over the last few years, the second category of countries has been gaining rele-
vance: Countries like Haiti, the Philippines and Pakistan, that are recurrently af-
fected by catastrophes, continuously rank among the most affected countries both
in the long-term index and in the index for each respective year. Furthermore, some
countries were still in the process of recovering from the previous year’s impacts.
One exampleis the Philippines, which is regularly exposed to tropical cyclones such
as Bopha 2012, Hayan 2013 and Mangkhut 2018, due to its geographical location.

The appearance of some European countries among the Bottom 30 countries®’ can
to a large extent be attributed to the extraordinary number of fatalities due to the
2003 heatwave, in which more than 70 000 people died across Europe. Although
some of these countries are often hit by extreme events, the relative economic
losses and the fatalities are usually relatively minor compared to the countries' pop-
ulations and economic power due to their high coping capacity.

& See World Bank country classifications: https://blogs.worldbank.org/opendata/new-world-bank-country-classifications-
income-level-2020-2021

 New York Times 2019a, World Bank 2019

% MunichRe 2018

¢ The full rankings can be found in the Annexes.
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Figure 1: World Map of the Global Climate Risk Index 2000 — 2019

Source: Germanwatch and Munich Re NatCatSERVICE
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2 Effects of Climate Change on
Extreme Weather Events and Ways to
Deal with the Related Impacts

Extreme weather events and how they are formed is complex. Numerous interre-
lated factors must be taken into account when seeking to explain the causes. How-
ever, science has been able to sufficiently demonstrate that climate change has a
significant effect on extreme weather events, increasing their frequency, intensity
and duration. Understanding the relation between the human-induced climate cri-
sis and extreme weather events is essential for being able to mitigate the risks and
prepare for these types of events.

Back in its “Fifth Assessment Report”, which was published in 2014, the Intergovern-
mental Panel on Climate Change (IPCC) had already stated that the risks associated
with extreme events will continue to increase as the global mean temperature
rises.®® Linking particular extreme weather events to human-induced and natural
climate drivers remains a scientific challenge which attribution science is trying to
tackle. The field has recently taken huge leaps forward - even though gaps in
knowledge and especially in data remain. In general, many studies conclude that
“the observed frequency, intensity, and duration of some extreme weather events
have been changing as the climate system has warmed”.®® Nevertheless, it is not
trivial to investigate the impact of climate change on a single weather event as dif-
ferent regional circumstances need to be taken into account and data might be very
limited.™ Over the past few years, substantial research has been conducted on the
attribution of extreme events to climate change, i.e. to what extend anthropogenic
climate change has contributed to the events’ likelihood and strength.™ In the field
known as Probabilistic Event Attribution (PEA), based on climate model experi-
ments, studies compare the probability of an extreme weather situation, in today’s
world with human-caused greenhouse gas emissions, to a world without anthropo-
genic climate change.” Due to methodological improvement, “fast track attribu-
tion” is now more feasible and can be undertaken within months of the event (as
opposed to decades).” Additionally, more knowledge has been generated on how
underlying factors contributing to extreme weathers are influenced by global warm-
ing. For example, higher temperatures intensify the water cycle, leading to more

8 |PCC 2014a, p.12

% Committee on Extreme Weather Events and Climate Change Attribution et al. 2016, p. 2
“Hansen et al. 2016

" Stott et al. 2015

2 Carbon Brief 2014

" Haustein et al. 2016
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droughts as well as floods due to drier soil and increased humidity.™ Of course,
these approaches can only lead to statements about the change in probability of a
certain event happening.

Considering this, the report “Explaining Extreme Events of 2017 from a Climate Per-
spective” offered findings from 17 peer-reviewed analyses. The American Meteoro-
logical Society has published such a report in its bulletin on an annual basis since
2012, analysing selected extreme weather events. Out of the 146 research findings,
70% “identified a substantial link between an extreme event and climate change”.”
Again, “scientists have identified extreme weather events that they said could not
have happened without the warming of the climate through human-induced cli-
mate change.”’® Among others, one of the cited studies concluded that the intense
marine heatwaves in the Tasman Sea off Australia in 2017 and 2018 would have
been “virtually impossible” without climate change.” Another study in the report of
the following year “Explaining Extreme Events of 2018 From a Climate Perspective”
took a closer look at the heatwave in South Korea in the summer of 2018. It con-
cluded that the likelihood of a 2018-like extreme heat wave with that intensity and
maximum duration had increased by four times due to anthropogenic climate
change.”™ For its part, the “Fourth Climate Assessment Report” (2018) considers,
with a high level of confidence, a future increase in the frequency and intensity of
extreme high temperature and precipitation events as the global temperature in-
creases as being “virtually certain”.”

The data on the countries in the CRI 2021 demonstrate how destructive extreme
precipitation can be - namely through the floods and landslides, which have hit
many regions in South and South East Asia and Africa - regions which now feature
in the Bottom 10. Extreme precipitation is expected to increase as global warming
intensifies the global hydrological cycle. Thereby, single precipitation events are ex-
pected to increase in intensity at a higher rate than global mean changes in total
precipitation as outlined by Donat et al. (2016). Furthermore, those increases are
expected in wet as well as dry regions.®” A study by Lehmann et al. (2015) strength-
ens the scientific link between record-breaking rainfall events since 1980 and rising
temperatures. According to the scientists, the likelihood of a new extreme rainfall
event being caused by climate change reached 26% in 2010.% A study by Bldschel

“\WMO 2017

> American Meteorological Society 2018, without page number
" |bid.

""Perkins-Kirkpatrick et al 2018, p54

®Wangetal. 2018

" Wuebbles el al. 2017

® Donat et al. 2016

& ehmann et al. 2015
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et al. (2017) concludes that the timing of floods is shifting due to climate change.
The research focuses on Europe and shows that floods occur earlier in the year,
posing timing risks to people and animals. Flooding rivers affect more people
worldwide than any other natural disasters and result in multi-billion dollars of
damage annually.®” Nevertheless, the study is not fully able to single out human-
induced global warming as a cause - a problem researchers on extreme weather
attribution are still facing.

Researchers explained that the sea surface temperature plays a key role in increas-
ing storms, wind speeds and precipitation.® They conclude that Hurricane Harvey
in 2017 would not have been able to produce such an enormous amount of rain
without human-induced climate change.®* Moreover, a study shows that torrential
rains like those in 2016 in Louisiana, USA, are now 40% more likely than in pre-in-
dustrial times. The rainfall was increased because the storm was able to absorb ab-
normal amounts of tropical moisture on its way to the US coast, releasing three
times the precipitation of Hurricane Katrina in 2005.%

Another example is a regional model used to analyse the occurrence of heatwaves
in India, finding causalities regarding the 2016 heatwave and climate change. The
model indicated that sea surface temperatures influence the likelihood of record-
breaking heat.®® Other studies have found similar results. A publication regarding
the 2015 Southern African droughts also found causalities with regards to sea sur-
face temperatures causing reduced rainfall, increased local air temperatures and
more evaporation.®’

Furthermore, there is increasing evidence on the link between extreme El Nifio
events and global warming. Cai et al. (2018) found that the robust increase in the
variability of sea surface temperatures is “largely influenced by greenhouse-warm-
ing-induced intensification of upper-ocean stratification in the equatorial Pacific,
which enhances ocean-atmosphere coupling.”® As a consequence, the frequency
of strong El Nifio events increases as well as extreme La Nifia events. This finding is
considered a milestone in climate research® and confirms past research in the
field.*

8 Bloschl et al. 2017

% Trenberth et al. 2015; Zhang et al. 2016

8 Trenberth et al. 2018

8 Climate Central 2016a

% Climate Central 2016b

8 Funk et al. 2016

% Caietal. 2018, p. 201.

8 Ham Y-G 2018

% Caietal. 2014, Cai et al. 2015, Yeh et al. 2009
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Extreme weather events and the related risks are not the only type of risks aggra-
vated by the influences of climate change. In addition, slow-onset processes and
the related hazards, like the rising sea levels, desertification or the loss of biodiver-
sity, are triggered or reinforced. In its latest reports, the IPCC (2019)° focuses on the
effect of climate change on the desertification and degradation of land. It suggests
that climate change will accelerate several desertification processes and that, in the
future, the risks of desertification will increase. This has various implications, such
as the loss of biodiversity and an increase in the likelihood of wildfires.

The effects of climate change on tropical cyclones

In the Climate Risk Index 2021 tropical cyclones led to six countries being listed
among the Bottom 10. Mozambique (1), Zimbabwe (2) and Malawi (5) were struck
by Cyclone Idai (and Kenneth), the Bahamas (3) were hit by Hurricane Dorian, in
Japan (4) Typhoon Hagibis caused massive destruction, and various cyclones af-
fected India (7).

The following info-box highlights the role of climate change in increasing the inten-
sity of tropical cyclones and in increasing precipitation.

*1IPCC 2019
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How will climate change affect tropical cyclones?

There is little doubt that climate change will bring about the following challenges:

preci-
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// // More intense storm surges

Illustration: Germanwatch

If the increase in the global mean temperature is limited to 1.5°C or even 2°C, the total number of tropical
cyclones is actually expected to decrease. However, we also have to note that this might differ regionally. Ac-
cording to the IPCC 1.5°C Special Report, the intensity of the storms s likely to increase and more of the highest
category tropical cyclones will occur. This is due to warmer oceans acting like fuel: The heat provides more
energy to feed the storms, hence making them stronger and thus potentially more damaging. In addition,
warmer air can absorb more moisture leading to an increase in the precipitation associated with the storms.
Tropical cyclones are also getting slower. Consequently, they can release more rain on the affected area,
although scientific debate on this matter continues.?? Peak wind speeds and precipitation will therefore most
likely increase more significantly if average temperatures rise by 2°C compared to if they only rise by 1.5°C.*®
Further rises in sea levels will result in more severe storm surges. In 2020 the Atlantic hurricane season was so
active that it has exhausted the regular alphabetical list of storm names. New storms were named after Greek
letters. The Greek alphabet was used for only the second time on record.

- J

Tropical cyclones have different names depending on where they occur. In the At-
lantic and Northeast Pacific, the weather phenomenon is described as a hurricane
whereas the term cyclone is used when the storm occurs in the South Pacific and
Indian Ocean. The term typhoon describes the same weather event in the North-
west Pacific. Moreover, such storms have different scales to classify their intensity
depending on the region in which they occur. There are at least five common trop-
ical cyclone scales, and all are based on wind speeds. The line between storms and
tropical cyclones is drawn very differently in different regions of the world, which
makes it difficult to compare the storms based on these categories. For example, a
cyclonein Australia and Fiji starts at 63 km/h, while a hurricane in the Caribbean will
only be defined as such from 119 km/h upwards. Then again, the highest category
of hurricanes - category five - starts at 252 km/h. In Australia and Fiji, a cyclone has
to reach 280 km/h to reach the highest classification, which is also named category

five. The box below describes how tropical cyclones form.

20
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How tropical cyclones form

Vast amounts of water evaporate; humid air ascends spinning around an eye, creating a self-reinforcing
process fueled by ever warmer humid air. Once tropical cyclones hit the shore, this supply is interrupted
and the storm weakens. Highest wind speeds are reached directly around the eye at the so-called eye-
wall. Precipitation is most intense in that area as well. Huge storms can have several eyewalls.
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For a tropical cyclone to form, several conditions need to be fulfilled. Usually sea temperature has to
reach 26.5°C down to 50 metres below sea level. The atmosphere needs to be unstable i.e. there has to
be a significant difference in air temperature at different altitudes allowing for convection. In contrast,
the (vertical) wind shear should be low, otherwise the energy will be scattered over an area too large to
form a strong storm. This is the main reason why tropical cyclones are extremely rare in the Southern
Atlantic Ocean (NASA, 2004). High humidity in the lower to middle levels of the troposphere - the lowest
layer of the Earth's atmosphere and the one where most weather takes place - contributes to the con-
vection of air masses. Furthermore, sufficient Coriolis force is needed. Last but not least, tropical cy-
clones do not form out of nowhere. They need at least some form of disturbance close to the surface
with a horizontal inflow of air (convergence) and a certain degree of horizontal circulation (vorticity)
(NOAA 2018).

- /

=

Exemplary approaches to address the impacts of
tropical cyclones

The impact of the tropical cyclones in 2019 again sends a stark signal that
knowledge about and pre-hazard responses to existing vulnerabilities and risk ex-
posure remains a critical issue — even more so with climate change playing an in-
creasing role in the intensity of tropical cyclones. Countries and communities that
have been hit by cyclones are often left more vulnerable to other hazards and the
impacts of climate change. In order to ensure better protection of the affected pop-
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ulations, adaptation measures and integrated risk management strategies are re-
quired that include the key steps of risk assessment, risk reduction, risk retention
and transfer, preparedness, as well as response and recovery.*

Strategies to successfully deal with tropical cyclones include a variety of measures
from the fields of disaster risk reduction, preparedness, adaptation and financial
protection: Community-based adaptation projects, for example, can contribute to
building better flood barriers®. An example of such a project is the planting of man-
grove trees which can prevent coastal erosion®; a solution that is now used in
Puerto Rico forinstance.” In case of an emergency, awareness and preparation are
key for people to be able to react swiftly. Training and checklists can support this,*
and evacuation plans are essential.”” In Bangladesh, a country particularly vulnera-
ble to tropical cyclones, a dense network of small cyclone shelters, early warning
systems, evacuation plans, reforestation schemes and increased communication
has contributed to reducing cyclone-related mortality by more than 100-fold over a
period of 40 years (reducing deaths from 500 000 in 1970 to 4 234 in 2007).°® Another
strategy in Bangladesh is growing crops on floating rafts, which can at least help to
minimise flood damage.” Furthermore, regulations play a key role in addressing
risks posed by tropical cyclones. To give an example, Australia has noted successes
by tightening building codes: buildings are required to be constructed in a way that
makes them less vulnerable to extreme winds.'®

Furthermore, large-scale engineering projects like floodgates and dams can con-
tribute to reducing damage. Such measures, however, are expensive, and often
have adverse impacts on ecosystems.

There are already some ambitious initiatives, which aim to increase the financial
resilience of the countries affected by tropical cyclones. Through pre-arranged
fundingthat will be paid outin case of a disaster, the fiscal balance of (sub-) national
governments, households and businesses can be protected. For example, the “Car-
ibbean Catastrophe Risk Insurance Facility” (CCRIF SPC) is a regional catastrophe
fund for the Caribbean and Central American governments to limit the financial im-
pacts of devastating tropical cyclones, excessive rainfall and earthquakes. In order

9 Le Quesneetal. 2017

S1IED 2018

9 Reid 2016

% U.S. Climate Resilience Toolkit 2017
% American Red Cross 2018

°"Haque et al. 2012

% Haque et al. 2012

% Huq 2008

190 Mason & Haynes 2010
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to do so, the insurance facility provides financial liquidity to the respective member
state when a threshold is triggered. Following Hurricane Dorian, CCRIF paid out US$S
10,936,103 to the Bahamas. CCRIF’s payouts are made within 14 days of an event,
but in this case CCRIF made an ‘advance payment’ of 50% of the preliminary esti-
mated payout within 7 days to allow the government to begin to address its most
pressing needs - with the remaining 50% being paid within the 14-day window
which applies to all the CCRIF payouts.™

Another example is the “Pacific Catastrophe Risk Assessment and Financing Facil-
ity” (PCRAFI), a regional risk pool in the Pacific, which aims to provide disaster risk
management and finance solutions to help increase the resilience of Pacific Island
states. Countries can insure themselves against tropical cyclones, earthquakes and
tsunamis. In parallel, disaster risk management work is being conducted under the
Pacific Resilience Program, which aims to strengthen early warning systems and
preparedness and improve countries’ post-disaster response capacities.

While these initiatives are an important step forwards in addressing the particularly
vulnerable countries and can help to provide the necessary financial backup in case
of tropical cyclones and other extreme events, direct access to international climate
finance through national entities is still fairly limited for some of the most affected
countries.

Loss and damage: when adaptation and risk
management reach their limits

As extreme weather events like tropical cyclones are likely to increase in quantity
and/or severity with ongoing climate change, it is extremely important that more
emphasis be put on the issue of loss and damage. The term loss and damage refers
to the “adverse impacts of human-induced climate change that cannot be avoided
by mitigation or adaptation, or that will not be avoided in the future by adaptation
duetoinsufficient resources”.*®> Amain distinction can be made between economic
and non-economic loss and damage. Climate change hazards cause loss and dam-
age of, for example, resources, goods and services that are commonly traded in
markets. Examplesinclude buildings and services such as telecommunications and
power. But those people who are affected also experience the loss of material and
non-material items that cannot be traded. Loss and damage can be caused by ex-
treme weather events as described in this Index, but in order to form a complete

101 The Caribbean Catastrophe Risk Insurance Facility 2019
102 Mace/Verheyen 2016. Mace, M./ Verheyen, R. 2016: Loss, Damage and Responsibility after COP21: All Options Open for the
Paris Agreement. In: Review of European, Comparative & International Environmental Law 25 (2), 197-214.
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picture of the climate risk, slow-onset processes (rises in sea levels, glacier melting,
etc.) also need to be included.'®

In the international climate policy process, the topic of loss and damage is highly
controversial. Particularly the question of how financing to deal with such losses
and damages should be provided has so far remained unanswered (see Chapter 3).

3 Status Quo of International
Resilience Policy

The Climate Risk Index 2021 clearly shows that the effects of climate change are
already being felt worldwide and that increasingly intense and frequent extreme
weather events are a major driver of disaster losses. However, the Index also shows
that developing countries are particularly affected by the impacts of climate
change. Eight out of the ten countries most affected by the quantified impacts of
extreme weather events in 2019 belong to the category low to lower-middle in-
come. Five of them fall into the category Least Developed Countries. A similar pic-
ture emerges from the long-term index: Six of the ten countries most affected from
2000 to 2019 belong to the category low to lower-middle income. Climate impacts,
such asincreasingly intense and frequent extreme weather events, affect people in
developing countries disproportionately, threatening lives and livelihoods, human
security and sustainable development. These countries, and especially the most
vulnerable parts of the population, are particularly affected by the damaging effects
of a hazard (as, for example, their livelihood depends on fewer assets) and have a
lower coping capacity (e.g. they cannot rely on savings to buffer the impacts and
may need more time to rebuild and recover).

Moreover, the year 2020 has demonstrated that these countries are vulnerable to a
variety of risks — Including climatic and geophysical hazards but also economic, so-
cial and health risks. The Covid-19 pandemic has led to an unprecedented human-
itarian crisis. This is a particular problem for developing countries, as disaster man-
agement systems are often overburdened and the already scarce emergency funds
have been exhausted. The World Bank estimates that the Covid-19 crisis could
plunge up to an additional 115 million people into extreme poverty in 2020 - and

103 Schafer et al. 2021
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this number could rise to 150 million in 2021.1% Moreover, the Covid-19 crisis, similar
to the climate crisis, will lead to a higher indebtedness of vulnerable countries.*®

The Covid-19 pandemic has reminded us of the fact that both risk-affectedness and
vulnerability are systemic and interconnected.'®™ A recent study by the Red Cross
Red Crescent Movement shows that of the 132 extreme weather events that oc-
curred between January and September 2020, 90 overlapped with the Covid-19
pandemic. Globally, 51.6 million people had to simultaneously deal with the im-
pacts of floods, droughts or storms whilst trying to contain the pandemic and deal
with its consequences. It is therefore important to strengthen the resilience of the
most vulnerable against different types of risk (i.e. climatic, geophysical, economic
and health-related risks).

Comprehensive disaster risk reduction strategies can play a key role in increasing
resilience to different types of risks. As part of its global targets, the Sendai Frame-
work®” aims to substantially increase the number of countries with national and
local disaster risk reduction strategies by 2020. Only 40 of the 195 countries of the
Sendai Framework have achieved this so far. Looking at the Bottom 10 of both the
annual and the long-term Climate Risk Index, Japan is the only country which ap-
pears on both these lists and which has also achieved this goal. Other Bottom 10
countries like Malawi, India, Niger, the Philippines, and Nepal are working on na-
tionaland local disaster risk reduction strategies; for the other countries, no specific
details were available.

Adaptation efforts also help to mitigate climate impacts. In 2019, eighteen countries
completed and submitted their National Adaptation Plans (NAPs) to the Secretariat
of the United Nations Framework Convention on Climate Change (UNFCCC), five of
them being Least Developed Countries (LDCs) and four being Small Island Develop-
ing States (SIDS). Moreover, at least 120 developing countries were in the process of
formulating and implementing the NAPs. 1%

14 wWorld Bank 2020c

195 This is true for many different countries. Mozambique was forced to take USS$ 118 million in debt for responding to the
cyclone-induced damages due to the lack of own funds (as the sixth poorest country worldwide) and support (see CARE et
al. 2019). AOSIS raised awareness for the difficult situation SIDS: “Small Island Developing States are sinking: not just from
climate-induced sea level rise and other impacts, we are sinking in debt,” (see https://www.aosis.org/wp-content/up-
loads/2020/09/A0SIS-Media-Briefing-Press-Release.pdf)

196 Kiinzel/Schéfer 2020.

07 The Sendai Framework aims to achieve the substantial reduction of disaster risk and losses in lives, livelihoods and health
and in the economic, physical, social, cultural and environmental assets of persons, businesses, communities and countries
over the next 15 years.

1% United Nations 2020
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While the first priority should be to prevent and minimise potential losses and dam-
ages through effective mitigation, adaptation and risk reduction measures, it is no
longer possible to prevent or minimise all loss and damage. Climate change is al-
ready leading to unavoidable loss and damage and will increasingly do so in the
future. Taking this into account it appears essential to address the residual loss and
damage, which cannot be avoided through mitigation and adaptation efforts, es-
pecially for those countries, which are particularly vulnerable to the impacts of cli-
mate change. However, financial support is clearly lacking - measured against the
scale of what is necessary. In the direct aftermath of a disaster, it is especially the
poor and vulnerable countries, which rely on humanitarian assistance for imme-
diate relief and also recovery. However, as current numbers show, the amount of
financial support available is far from sufficient. According to the United Nations
Office for the Coordination of Humanitarian Affairs (UN OCHA), only 54% of the
global humanitarian appeals'® could be funded in 2019, After cyclones Idai and
Kenneth, Mozambique issued an appeal for support in dealing with the massive de-
struction. Only 39% of the funding was covered by July 2019 and just 47% by the
end of 2019%2 The already indebted state was left to deal with the remaining costs
on its own.

International climate financing has increased over the years and in 2018 a total
of USS 78.9 billion was provided and mobilised.*** However, the goal to mobilise
USS 100 billion annually from 2020 onwards, which, in 2009, developed countries
agreed to provide for developing countries to finance mitigation and adaptation ef-
forts, does not seem to be met. A recent study also points to challenges regarding
the amount of money labelled as climate finance provided. The argument is made
that most loans are counted at their full face-value, rather than the grant equivalent
- therefore repayments by the recipient countries, interest and other factors are
also counted as part of climate finance.** In light of the ever-increasing impacts and
costs of covering the related damage, it is all the more worrying that in 2018 70% of
the climate finance provided was spent on mitigation efforts, whereas the share
spent on adaptation funding was only about 21% of the total funding (the other 9%
can be attributed to cross-cutting)*® - thus, well below the target of 50% in order
to achieve a fair balance. As it has been shown that the main amount of private cli-
mate finance mobilised is invested in mitigation efforts, the argument should be

%9 Not only focused on extreme weather events
10 UN OCHA 2019

I CARE et al. 2019

12N OCHA 2020

12 OECD 2020

14 Oxfam 2020

15 OECD 2020
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made to provide an even higher share of adaptation finance in order to avoid im-
balance. The geographical distribution additionally reveals another challenge in
terms of the fair distribution of the financial means: Only 8% of the funding goes to
low-income countries, the majority is provided to middle-income countries
(69%).11

Estimates of the United Nations Environmental Program (UNEP) additionally show
how far these numbers are from meeting the needs of those countries struggling
with climate impacts: Even with a temperature increase of below 2°C, adaptation
costs are expected to increase to up to USS 300 billion peryear by 2030 - potentially
rising even further'” and this does not cover costs concerning climate related loss
and damage. As no specific percentage of international climate finance has been
assigned to address loss and damage, the necessary response costs will be even
higher when loss and damage is taken into account!*®. For developing countries,
the estimated cost of residual loss and damage could rise to between USS 290 bil-
lion and USS 580 billion in 2030 according to Markandya/ Gonzalez-Eguino (2018).1

However, reacting to the increased financial pressure due to the consequences of
the Covid-19 pandemic on the most vulnerable countries and their national house-
holds, donors have provided additional support. One example for this supportis the
African Risk Capacity, a regional risk pool governed by the African Union. In order to
ensure that climate risk management is not compromised under the challenging
conditions when dealing with measures to control the Covid-19 pandemic, do-
nors'?® offered premium support to countries, which allowed them to join the risk
pool.

International climate policy developments and
expectations for 2021

The disruptions caused by the Covid-19 pandemic also affected the international
climate policy agenda. In 2020, no UNFCCC negotiations could be held and thus
no decisions could be taken. Only the thematic bodies and committees were able

16 |bid

HTUNEP 2016

18 Even if some funding was provided to conduct projects that also included L&D components, those costs were calculated
as part of adaptation finance.

19 Markandya, A./ Gonzélez-Eguino, M. 2018: Integrated Assessment for Identifying Climate Finance Needs for Loss and Dam-

age: A Critical Review. In: Mechler R./ Bouwer, L./ Schinko, T./ Sur-minski, S./ Linnerooth-Bayer, J. (eds): Loss and damage

from climate change. Concepts, methods and policy options. Springer, 343-362.

120 BMZ 2020
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to meet virtually. Therefore, no substantive progress regarding the discussions on
climate finance, adaptation and loss and damage could be achieved.

However, the Climate Ambition Summit on December 12, 2020, announced the
“Race to Resilience” campaign as the sibling to “Race to Zero”. It aims to catalyse a
significant change in global ambition for climate resilience and wants to catalyse
action by non-state actors that, by 2030, builds the resilience of four billion people
from groups and communities, which are vulnerable to climate risks.

According to the 2020 progress reports on the Sustainable Development Goals
(SDGs), there is room for improvement in achieving SDG 13 (“Take urgent action to
combat climate change and its impacts”). As stated in the report, the global tem-
perature increase is not on track to meet the Paris Goals but instead could poten-
tially reach 3.2°C by the end of the century. On the other hand, recent estimates by
the Climate Action Tracker have calculated that global warming by 2100 could be
as low as 2.1°C as a result of all the net zero pledges announced as of November
2020.%?* Nevertheless, developments are especially worrying as climate change
threatens to destroy decades of progress in development!?? and could lead to se-
vere human and national security implications, as debated in the UN Security Coun-
cil in July 2020.*# It can be seen in the long-term index, that major events undid
years of development in the affected countries. The progress report also pointed to
the fact that those countries most vulnerable to climate change do not receive ad-
equate financial support to deal with these impacts.

After the debate having stalled in 2020, expectations regarding progress in the dis-
cussions about the long-term finance goal and adequate support for adaptation
and loss and damage have shifted to 2021 and 2022. The following milestones are
worth mentioning;

e After the Climate Ambition Summit on December 12, 2020 did not deliver suf-
ficient commitments to increase global (adaptation) finance, expectations for
the Global Climate Adaptation Summitin January 2021 are especially high in
this regard.

121 Climate Action Tracker 2020

122 United Nations 2020

123 Experts called on the Security Council to let climate change, while “further intensifying resource competition, exacerbate
conflicts and drive hundreds of millions of people from their homes” to “take center stage” in its work and debates. With great
concern it was pointed to the consequences for “conflict prevention, peacemaking and sustaining peace, and risk, trapping
vulnerable countries in a vicious cycle of climate disaster and conflict” if the impacts would be further ignored from a security
policy perspective. ( https://www.un.org/press/en/2020/sc14260.doc.htm)
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® Moresupport, in terms of finance and capacity building through strong partner-
ships, is required in order to prepare those countries, which do not possess the
capacity to do so on their own for the effects of climate change and in order to
share successful approaches. The Santiago Network, as an outcome of COP25,
could be a key milestone in providing this type of support and act as a
knowledge and capacity building hub. It should be operationalised and pro-

vided with adequate financial resources soon.

® For COP26, adaptation and resilience', as well as finance'” are part of the five
priority areas of the COP Presidency. Moreover, the question of whether the USS
100 billion goal has been met, will be high on the agenda. Discussion must lead
to action and support for the most vulnerable countries and people who have
to deal with climate impacts. During the upcoming climate summits one of the
big issues therefore must be: How can developing countries be supported in
dealing with increasing loss and damage? How can polluters, in particular, con-

tribute to the costs?

4 Methodological Remarks

The presented analyses are based on the worldwide data collection and analysis
provided by MunichRe’s NatCatSERVICE.'?® “The information collated by MunichRe,
the world’s leading re-insurance company, can be used to document and perform
risk and trend analyses on the extent and intensity of individual natural hazard
events in various parts of the world.”*?" Broken down by countries and territories,
MunichRe collects the number of total losses caused by weather events, the num-
ber of deaths, the insured damages and the total economic damages. The last two
indicators are stated in million USS (original values, inflation adjusted).

In the present analysis, only weather-related events - storms, floods as well as tem-
perature extremes and mass movements (heat and cold waves etc.) - are incorpo-
rated. Geological incidents like earthquakes, volcanic eruptions or tsunamis, for
which data are also available, are not relevant in this context as they do not depend

124 Helping people, economies and the environment adapt and prepare for the impacts of climate change.

125 We need to unleash the finance which will make all of this possible and power the shift to a zero carbon economy.

126 Note: Contrary to previous years, the underlying database for the calculation of the CRI 2021 does NOT include data for the
United States of America. This results in a significantly lower number for the overall losses in PPP of the 20-year period,
compared to, forinstance, the number presented in the CRI 2020 (overall losses of USS 3.54 trillion). As a comparison: With-
out the United States of America, the over losses in the CRI 2020 amount to USS 2.51 trillion.

2 MunichRe NatCatSERVICE
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on the weather and therefore are not possibly related to climate change. To en-
hance the manageability of the large amount of data, the different categories within
the weather-related events were combined. For single case studies on particularly
devastating events, it is stated whether they concern floods, storms or another type
of event.

It is important to note that this event-related examination does not allow for an as-
sessment of continuous changes of important climate parameters. For instance, a
long-term decline in precipitation that was shown in some African countries as a
consequence of climate change cannot be displayed by the CRI. Nevertheless, such
parameters often substantially influence important development factors like agri-
cultural outputs and the availability of drinking water.

Preparing an index requires the analysis of a vast amount of data. Thus, data avail-
ability and quality play an important role as well as the underlying methodology for
their collection. For instance, the accurate attribution of a human loss to a particu-
lar extreme weather event faces certain methodological boundaries that data col-
lectors have to work with (e.g. to determine whether the death of an elderly person
during a heatwave is indeed the result of the extreme temperature or due to the
high age alone). Similarly, data quality and coverage may vary from country to
country as well as within countries. A study by Campbell et al. (2018) found that
heatwave and health impact research is not evenly distributed across the globe.
They highlight that “regions most at risk from heatwaves and health impact are un-
der-represented in the research.”'? The data analysed for the CRI rely on scientific
best practice and methodologies used are constantly evolving with the view of en-
suring the highest degree of accuracy, completeness and granularity.

Although certainly an interesting area for analysis, the present data do not allow for
comprehensive conclusions about the distribution of damages below the national
level. The respective data quality would only be sufficient for a limited number of
countries. The island of Réunion, for example, would qualify for a separate treat-
ment but data are insufficient.

Analysed Indicators

For the examination of the CRI, the following indicators were analysed:

number of deaths,

number of deaths per 100 000 inhabitants,

sum of losses in USS in purchasing power parity (PPP) as well as
losses per unit of gross domestic product (GDP).

W

128 Campbell et al. 2018
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For the indicators 2-4, economic and population data primarily provided by the In-
ternational Monetary Fund were taken into account. It must be added, however,
that especially for small (e.g. Pacific Small Island Developing States) or extremely
politically unstable countries (e.g. Somalia), the required data are not always avail-
able in sufficient quality for the entire time period observed. Those countries
needed to be omitted from the analyses.

The CRI 2021 is based on the loss figures of 180 countries from the year 2019 and
the period 2000 to 2019. This ranking represents the most affected countries. In
each of the four categories ranking is used as a normalisation technique. Each
country's index score has been derived from a country's average ranking in all four
indicating categories, according to the following weighting: death toll, 1/6; deaths
per 100 000 inhabitants, 1/3; absolute losses in PPP, 1/6; losses per GDP unit, 1/3.

Forexample, in the Climate Risk Index for 2000-2019, Bangladesh ranks 9" in annual
fatalities among all countries analysed in this study, 37" in Fatalities per 100 000
inhabitants, 13" in losses and 37" in losses per unit GDP (see Annexes, Table 4).
Hence, its CRI Score is calculated as follows:

CRIScore=9x1/6+37x1/3+13x1/6+37x1/3=28.33

Only six countries have a lower CRI Score for 2000-2019, hence Bangladesh ranks 7%
in this index category (see Table 2).

The Relative Consequences Also Depend on Economic and Population Growth

Identifying relative values in this index represents an important complement to the
otherwise often dominating absolute values because it allows for analysing country
specific data on damages in relation to real conditions and capacities in those
countries. It is obvious, for example, that for richer countries like the USA or Japan
damages of one billion USS cause much less economic consequences than for the
world’s poorest countries, where damages in many cases constitute a substantial
share of the annual GDP. This is being backed up by the relative analysis.

It should be noted that values, and hence the rankings of countries regarding the re-
spective indicators do not only change due to the absolute impacts of extreme
weather events, but also due to economic and population growth or decline. If, for
example, population increases, which is the case in most of the countries, the same
absolute number of deaths leads to a relatively lower assessment in the following
year. The same applies to economic growth. However, this does not affect the signif-
icance of the relative approach. Society’s ability of coping with damages through pre-
caution, mitigation and disaster preparedness, insurances or the improved availabil-
ity of means for emergency aid, generally grows along with increasing economic
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strength. Nevertheless, an improved ability does not necessarily imply enhanced im-
plementation of effective preparation and response measures. While absolute num-
bers tend to overestimate populous or economically capable countries, relative val-
ues give more prominence to smaller and poorer countries. In order to consider both
effects, the analysis of the CRI is based on absolute (indicators 1 and 3) as well as on
relative (indicators 2 and 4) scores. Being double weighted in the average ranking of
all indicators generating the CRI Score, more emphasis and therefore higher im-
portance is given to the relative losses.

The Indicator “Losses in Purchasing Power Parity” Allows for a More
Comprehensive Estimation of How Different Societies are Actually Affected

Theindicator “absolute losses in USS” is identified by purchasing power parity (PPP)
because using this figure expresses more appropriately how people are actually af-
fected by the loss of USS 1 than by using nominal exchange rates. Purchasing power
parity is a currency exchange rate, which permits a comparison of, for instance, na-
tional GDPs, by incorporating price differences between countries. This means that
a farmer in India can buy more crops with USS 1 than a farmer in the USA with the
same amount of money. Thus, the real consequences of the same nominal damage
are much higher in India. For most countries, USS values according to exchange
rates must therefore be multiplied by a factor bigger than one.

32



Global Climate Risk Index 2021 GERMANWATCH

5 References

Africanews. 2019. Bush fire guts 4 villages, kills 33 in South Sudan. Available at https://www.afri-
canews.com/2019/05/07/bush-fire-guts-4-villages-kills-33-in-south-sudan (16 Dev 2020).

Anadolu Ageny. 2019. South Sudan: Ongoing floods hit millions. Available at
https://www.aa.com.tr/en/africa/south-sudan-ongoing-floods-hit-millions/1682830 (16 Dev 2020).

American Meteorological Society. 2018. Heatwaves, Droughts and Floods Among Recent Weather Ex-
tremes Linked to Climate Change. New Studies Reveal Clear Ties between Today’s Extremes and
Human Causes. Press Release. Available at https://www.ametsoc.org/index.cfm/ams/about-
ams/news/news-releases/heatwaves-droughts-and-floods-among-recent-weather-extremes-
linked-to-climate-change/ (05 Nov 2019).

American Red Cross. 2018. Hurricane Safety: Learn how to keep your home and family safe during a hur-
ricane or typhoon. Available at www.redcross.org/get-help/how-to-prepare-for-emergen-
cies/types-of-emergencies/hurricane.html (16 Nov 2018).

AON. 2019a. Global Catastrophe Recap: First Half of 2019. Available at http://thoughtleadership.aon-
benfield.com//Documents/20190723-analytics-if-1h-global-report.pdf (16 Dev 2020).

AON. 2019b. Weather, Climate & Catastrophe Insight. Available at http://thoughtleader-
ship.aon.com/Documents/20200122-if-natcat2020.pdf (16 Dev 2020).

AOSIS. 2020. Island States, sinking in debt, urge climate action. Available at https://www.aosis.org/wp-
content/uploads/2020/09/A0SIS-Media-Briefing-Press-Release.pdf (16 Dec 2020).

Bai, L., Ding, G., Gu, S., Bi, P., Su, B., Qin, D., Xu, G., Liu, Q. 2014. The effects of summer temperature and
heat waves on heat-related illness in a coastal city of China, 2011-2013. Environ. Res 132, 212-219.

BBC. 2019a. Typhoon Faxai: Storm cuts power to 900,000 homes. Available at
https://www.bbc.com/news/world-asia-49629845 (16 Dev 2020).

BBC. 2019b. Bolivian wildfires destroy two million hectares of forest. Available at
https://www.bbc.com/news/world-latin-america-49646409 (16 Dev 2020).

Bloschl, G., Hall, J., Paraijka, J., et al. 2017. Changing Climate Shifts Timing of European Floods. Science,
357, 588-590.

BMZ.2020. Germany helps African countries maintain drought insurance in view of COVID-19. Available
at https://www.bmz.de/en/press/aktuelleMeldungen/2020/juni/200616_Germany-helps-African-
countries-maintain-drought-insurance-in-view-of-COVID-19/index.html (16 Dec 2020).

Cai, W, Borlace, S., Lengaigne, M., Rensch, P. v., Collins, M., Vecchi, G., Timmermann, A., Santoso, A.,
McPhaden, M. J., Wu, L., England, M. H., Wang, G., Guilyardi, E., Jin, F. 2014. Increasing frequency of
extreme El Nifio events due to greenhouse warming. Nature Climate Change, 4, 111-116.

Cai, W, Wang, G, Santoso A., McPhaden M., Wu L., Jin, F-F., Timmermann, A., Collins, M., Vecchi, G.,
Lengaigne, M., England, M., Dommenget, D.,Takahashi, K., Guilyardi, E. 2015. Increased frequency of
extreme La Nifia events under greenhouse warming. Nature Climate Change, 5, 132-137.

Cai, W., Wang, G., Dewitte, B. Wu, L., Santoso, A., Takahashi, K., Yang, Y., Carréric, A ,McPhaden, M., 2018.

Increased variability of eastern Pacific El Nifio under greenhouse warming. Nature 564, 201-206.
Available at https://doi.org/10.1038/s41586-018-0776-9 (11 Nov 2019).

Cambridge, N. 2019. Hurricane Dorian in The Bahamas. Available at https://storymaps.arcgis.com/sto-
ries/026f7bafa8724e7e861cbdf1263e611a

Campbell, S., Remenyi, T., White, C., Johnston, F. 2018. Heatwave and health impact research: A global
review. Available at https://www.sciencedirect.com/science/article/pii/S1353829218301205 (27
Nov 2019).

33



Global Climate Risk Index 2021 GERMANWATCH

Carbon Brief. 2014. Attributing extreme weather to climate change in real-time. Available atwww.carbon-
brief.org/attributing-extreme-weather-to-climate-change-in-real-time (16 Nov 2018).

CARE et al 2019. From Cyclone to Food Crisis: Ensuring the needs of women and girls are prioritized in
the Cyclone Idai  and Kenneth responses. Availableat:  https://reliefweb.int/re-
port/mozambique/cyclone-food-crisis-ensuring-needs-women-and-girls-are-prioritized-cy-clone-
idai. (27 Nov 2020).

Climate Action Tracker. 2020. Global Update: Paris Agreement Turning Point. Available at https://climate-
actiontracker.org/publications/global-update-paris-agreement-turning-point/ (17 Dec 2020).

Climate Central. 2016a. Louisiana Precipitation 2016. Available at wwa.climatecentral.org/analyses/loui-
siana-downpours-august-2016/ (16 Nov 2018).

Climate Central. 2016b. Heat Wave in India. Available at
wwa.climatecentral.org/analyses/india-heat-wave-2016/ (16 Nov 2018).

Columbia University. 2012. Integrated Assessment OF Climate Change: Model Visualization and Analysis
(MVA). Available at www.ciesin.columbia.edu/data/climate/ (16 Nov 2018).

Committee on Extreme Weather Events and Climate Change Attribution et al. 2016: Attribution of Extreme
Weather  Events in the  Context  of  Climate  Change.  Available at:
https://www.nap.edu/read/21852/chapter/1.

Donat, M.G., Lowry, A.L., Alexander, L.V., O’Gorman, P.A. & Maher, N. 2016. More extreme precipitation in
the world’s dry and wet regions. Nature Climate Change, 6, 508-513.

DoFunk, C.; Shukla, S.; Hoell, A., Livneh, B. 2016. Assessing the Contributions of East African and West Pa-
cific Warming to the 2014 Boreal Spring East African Drought. Bull. Amer. Meteor. Soc., 97 (12), 75-
80.

Eath Observatory. 2019. Unusual Monsoon Season Causes Flooding in India. Available at https://earthob-
servatory.nasa.gov/images/145703/unusual-monsoon-season-causes-flooding-in-india (16 Dev
2020).

Eckstein, D., Hutfils, M.-L., Winges, M. 2018. Global Climate Risk Index 2019. Available at https://ger-
manwatch.org/en/16046 (07 Nov 2019).

Floodlist. 2019a. Afghanistan - More Flash Floods Leave 24 Dead, Houses Destroyed. Available at
http://floodlist.com/asia/afghanistan-flash-floods-may-2019 (16 Dev 2020).

Floodlist. 2019b. Niger - Floods Leave 42 Dead and 5,000 Homes Destroyed. Available at http://flood-
list.com/africa/niger-floods-september-2019 (16 Dev 2020).

Floodlist. 2019c. Bolivia - Flooding Reported in Central and Southern Areas. Available at http://flood-
list.com/america/bolivia-floods-january-2019-santa-cruz-cochabamba-chuquisaca-tarija (16 Dev
2020).

GDACS. 2019. Event summary. Available at https://www.gdacs.org/report.aspx?eventtype=TC&even-
tid=1000552 (16 Dev 2020).

Germanwatch. 2019. Climate risk insurance and informal-risk sharing. A Critical Literature Appraisal. Mu-
nich Climate Insurance Initiative Discussion Paper. Forthcoming.

Guardian. 2019. Hurricane Dorian destruction set to cost Bahamas 'up to billions'. Available at
https://www.theguardian.com/world/2019/sep/04/bahamas-reels-hurricane-dorian-damage-
cost-hundreds-millions (16 Dev 2020).

Ham, Y.-G. 2018. El Nifio events will intensify under global warming. Nature 564. 192-193. Available at
https://www.nature.com/articles/d41586-018-07638-wiref-CR3_(08 Nov 2019).

Hansen, G., Stone, D., Auffhammer, M., Huggel, C., Cramer, W. 2016.Linking local impacts to changes in
climate: a guide to attribution.Reg Environ Change 16, 527.

34


https://climateactiontracker.org/publications/global-update-paris-agreement-turning-point/
https://climateactiontracker.org/publications/global-update-paris-agreement-turning-point/

Global Climate Risk Index 2021 GERMANWATCH

Haustein, K., Otto, F., Uhe, P., Allen, M., Cullen, H. 2016.Fast-track extreme event attribution: How fast can
we disentangle thermodynamic (forced) and dynamic (internal) contributions? Geophysical Re-
search Abstracts, 18, EGU2016-14875, EGU General Assembly 2016.

Herring, S. C., Christidis, N., Hoell, A., Kossin, J. P., Schreck, C. J. Ill, Stott, P. A, (Eds). 2018. Explaining Ex-
treme Events of 2016 from a Climate Perspective. Bull. Amer. Meteor. Soc., 99 (1).

Haque, U, Hashizume, M., Kolivras, K.N., Overgaard, H.J., Das, B. & Yamamotoa, T. 2012. Reduced death
rates from cyclones in Bangladesh: what more needs to be done? Bulletin of the World Health Or-
ganisation, 90(2), 150-156.

Horstmann, B. 2018. What priorities does the new Global Commission on Adaptation need to set? The
Current Column of 18 October 2018. German Development Institute. Available at: www.die-
gdi.de/uploads/media/German_Development_Institute_Horstmann_18.10.2018.pdf (16 Nov 2018).

International Institute for Environment and Development. 2018. Introduction to community-based adap-
tation to climate change. Available at https://www.iied.org/introduction-community-based-adap-
tation-climate-change (16 Nov 2018).

IPCC.2014a. Summary for policymakers. In: Climate Change 2014: Impacts, Adaptation, and Vulnerability.
Part A: Global and Sectoral Aspects. Contribution of Working Group Il to the Fifth Assessment Report
of the Intergovernmental Panel on Climate Change.

IPCC. 2018a. IPCC Chapter 3: Impacts of 1.5°C global warming on natural and human systems. In: Global
Warming of 1.5 °C. Special Report of the Intergovernmental Panel on Climate Change.

IPCC. 2018b. Summary for Policymakers. In: Global Warming of 1.5 °C. Special Report of the Intergovern-
mental Panel on Climate Change.

IPCC. 2019a. An IPCC Special Report on the Ocean and Cryosphere in a Changing Climate. Available at:
https://www.ipcc.ch/site/assets/uploads/sites/3/2019/09/SROCC_SPM_HeadlineStatements.pdf

IPCC. 2019b. Climate Change and Land: An IPCC Special Report on climate change, desertification, land
degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial
ecosystems. Available at: https://www.ipcc.ch/site/assets/uploads/2019/08/3.-Summary-of-Head-
line-Statements.pdf

IOM. 2019. Humanitarian Assistance Provided to Vulnerable Communities Affected by Floods in Niger .
Available at https://www.un.org/africarenewal/news/humanitarian-assistance-provided-vulnera-
ble-communities-affected-floods-niger%E2%80%AF (16 Dev 2020).

Kinzel. V., Schéfer, L. 2020: Finf Lehren aus der Coronakrise. Katastrophenmanagement und gesellschaft-
liche Widerstandsféhigkeit. In: Politische Okologie 38.

Lehmann, J.; Coumou, D., Frieler, K. 2015.Increased record-breaking precipitation events under global
warming. Climate Change, 132(4), 501-515.

Le Monde. 2018. Le bilan du cyclone Ava a Madagascar s’éleve a 51 morts. Available at
https://www.lemonde.fr/climat/article/2018/01/15/le-bilan-du-cyclone-ava-a-madagascar-s-
eleve-a-51-morts_5241747_1652612.htm! (07 Nov 2019)

Le Quesne, F. et al. 2017: The role of insurance in integrated disaster & climate risk management: evi-
dence and lessons learned. MCII/GIZ. Available at https://climate-insurance.org/wp-content/up-
loads/2020/04/ACRI__2017_Role_of_Insurance_in_ICRM_online-2.pdf (16 Dec 2020).

Mason, M & Haynes, K. 2010. Adaptation lessons from Cyclone Tracy, National Climate Change Adapta-
tion Research Facility, Gold Coast, 82pp.

Miami Herald. 2019. The Bahamas have a tough road ahead. Dorian caused $3.4 billion worth of dam-
age, report says. Available at https://www.miamiherald.com/news/nation-world/world/ameri-
cas/article237435814.html (16 Dev 2020).

35


https://climate-insurance.org/wp-content/uploads/2020/04/ACRI__2017_Role_of_Insurance_in_ICRM_online-2.pdf%20(16
https://climate-insurance.org/wp-content/uploads/2020/04/ACRI__2017_Role_of_Insurance_in_ICRM_online-2.pdf%20(16

Global Climate Risk Index 2021 GERMANWATCH

Neue Zlrcher Zeitung. 2017. Peru kampft gegen sintflutartige Regenfélle. Available at www.nzz.ch/pano-
rama/kuesten-el-nino-peru-kaempft-gegen-sintflutartige-regenfaelle-1d.153881 (16 Nov 2018).

OECD. 2020. Climate Finance Provided and Mobilised by Developed Countries in 2013-18. OECD Publish-
ing: Paris. Available at https://read.oecd.org/10.1787/f0773d55-en?format=pdf (27Nov 2020).

Oxfam. 2020a. Tracy Carty, Jan Kowalzig, Bertram Zagema. Climate Finance Shadow Report 2020 - As-
sessing progress towards the $100 billion commitment. Available at https://oxfamilibrary.open-
repository.com/bitstream/handle/10546/621066/bp-climate-finance-shadow-report-2020-201020-
en.pdf (27 Nov 2020).

Oxfam. 2020b. Tens of thousands of people are still suffering one year on from Cyclone Idai. Available at
https://www.oxfam.org/en/press-releases/tens-thousands-people-are-still-suffering-one-year-cy-
clone-idai (16 Dev 2020).

Perkins-Kirkpatrick, S. E., King, A. D., Cougnon, E.A., Grosese, M.R., Oliver,E.C.J., N. J. Holbrook, S. C. Lewis,
Pourasghar, F. 2018. The Role of Natural Variability and Anthropogenic Climate Change in the
2017/18 Tasman Sea Marine Heatwave.

Reid, H.2016. Ecosystem- and community-based adaptation: learning from community-based natural re-
source management. Climate and Development, 8(1), 4-9

Reliefweb. 2019a. Cyclone Idai: Facts and Figures - Mozambique, Zimbabwe and Malawi (March - May
2019) Available at https://reliefweb.int/report/mozambique/cyclone-idai-facts-and-figures-
mozambique-zimbabwe-and-malawi-march-may-2019 (16 Dev 2020).

Reliefweb. 2019b. Zimbabwe: Tropical Cyclone Idai Final Report, DREF Operation n°: MDRZWO014:
https://reliefweb.int/report/zimbabwe/zimbabwe-tropical-cyclone-idai-final-report-dref-opera-
tion-n-mdrzw014

Reliefweb. 2019¢c. One year on: Cyclone Idai recovery efforts continue in Zimbabwe. Available at https://re-
liefweb.int/report/zimbabwe/one-year-cyclone-idai-recovery-efforts-continue-zimbabwe (16 Dev
2020).

Reliefweb. 2019d. Malawi - Floods Briefing note — 12 March 2019. Available at https://reliefweb.int/re-
port/malawi/malawi-floods-briefing-note-12-march-2019 (16 Dev 2020).

Reliefweb. 2019e. Learning from Cyclone Idai to strengthen Climate Information and Early Warning Ser-
vices in Malawi. Available at https://reliefweb.int/report/malawi/learning-cyclone-idai-strengthen-
climate-information-and-early-warning-services-malawi (16 Dev 2020).

Reliefweb. 2019f. MOZAMBIQUE CYCLONE IDAI RESPONSE. Available at https://reliefweb.int/sites/re-
liefweb.int/files/resources/IOM%20Mozambique-%20Cyclone%20ldai%20Re-
sponse%20sitrep%203-%2004-08%20April%202019-final-compressed.pdf (16 Dev 2020).

Reliefweb. 2019g. Japan: Typhoon Hagibis - Information Bulletin. Available at https://reliefweb.int/re-
port/japan/japan-typhoon-hagibis-information-bulletin (16 Dev 2020).

Reliefweb. 2019h. Afghanistan: Flash Floods - Mar 2019. Available at https://reliefweb.int/disaster/ff-2019-
000018-afg (16 Dev 2020).

Reliefweb. 2019i. Afghanistan - Landslide (DG ECHO, NOAA-CPC, media). Available at https://re-
liefweb.int/report/afghanistan/afghanistan-landslide-dg-echo-noaa-cpc-media-echo-daily-flash-
12-december-2019 (16 Dev 2020).

Reliefweb. 2019j. South Sudan: Floods Emergency Response strategy and funding requirements. Availa-
ble at https://reliefweb.int/report/south-sudan/south-sudan-floods-emergency-response-strategy-
and-funding-requirements-14 (16 Dev 2020).

Reliefweb. 2019k. Wildfire kills 50 people in South Sudan Available at https://reliefweb.int/report/south-
sudan/wildfire-kills-50-people-south-sudan (16 Dev 2020).

36



Global Climate Risk Index 2021 GERMANWATCH

Reliefweb. 2020a. The facts: Hurricane Dorian’s devastating effect on The Bahamas. Available at
https://reliefweb.int/report/bahamas/facts-hurricane-dorian-s-devastating-effect-bahamas (16
Dev 2020).

Reliefweb. 2020b. India: Floods and Landslides - Jun 2019. Available at https://reliefweb.int/disaster/fl-
2019-000084-ind (16 Dev 2020).

Reliefweb. 2020c. Niger: Floods - Aug 2019. Available at https://reliefweb.int/disaster/fl-2019-000101-ner
(16 Dev 2020).

Reuters. 2018. In India's parched Bundelkhand, drought brings a tide of migration. Available
athttps://news.trust.org/item/20180705064417-wk8ls/ (27 Nov 2019)

Reuters. 2019. After drought and floods, Afghanistan confronts critical harvest. Available at
https://www.reuters.com/article/us-afghanistan-farming/after-drought-and-floods-afghanistan-
confronts-critical-harvest-idUSKCN1R90FP (16 Dev 2020).

Schéfer, L., Jorks, P., Seck, E., Koulibaly, O. 2021: Slow-Onset Processes and Resulting Losses and Dam-
ages - an Introduction. Germanwatch.

South China Morning Post. 2019. Health warnings for tourists as Japan swelters during record heatwave.
Available at https://www.scmp.com/news/asia/east-asia/article/3011937/health-warnings-tourists-ja-
pan-swelters-during-record-heatwave (16 Dev 2020).

Spiegel. 2019. "Viele haben kein Zuhause mehr, in das sie zurlckkehren kdnnen". Available at
https://www.spiegel.de/panorama/mosambik-und-malawi-helfer-berichten-von-den-folgen-von-
zyklon-idai-a-1259795.html (16 Dev 2020).

Stott, P.A, Christidis, N., Otto, F.E.L.,, Sun, Y., Vanderlinden, J., van Oldenborgh, J.G., Vautard, R., von
Storch, H., Walton, P., Yiou, P., Zwiers, F.W. 2015. Attribution of extreme weather and climate-related
events. WIREs Clim Change 2016, 7, 23-41.

The Carribbean Catatrophe Risk Insurance Facility. 2019. The Bahamas’ Insurance Policy with CCRIF
Triggers following Hurricane Dorian. Available at https://www.ccrif.org/node/12093 (16 Dec 2020).

The Japan Times. 2019. 57 dead and 18,000 taken to hospitals in one week amid Japan heat wave. Avail-
able at https://www.japantimes.co.jp/news/2019/08/06/national/57-dead-18000-taken-hospitals-
one-week-amid-japan-heat-wave/ (16 Dev 2020).

The New York Times. 2019a. Cyclone Idai May Be 'One of the Worst' Disasters in the Southern. Available
at https://www.nytimes.com/2019/03/19/world/africa/cyclone-idai-mozambique.html (11 Nov
2019).

The Washington Post. 2019. At least 30 gold miners killed in Afghanistan landslide. Available at
https://www.washingtonpost.com/world/at-least-30-gold-miners-killed-in-afghanistan-land-
slide/2019/01/06/cb698f9e-11a5-11e9-a896-f104373c7ffd_story.html (16 Dev 2020).

The Weather Company. 2020. Throwback to a Stormy Year: A Look at the 8 North Indian Ocean Cyclones
of 2019. Available at https://weather.com/en-IN/india/news/news/2020-01-03-stormy-year-8-
north-indian-ocean-cyclones-2019 (16 Dev 2020).

The World Bank. 2019. Statement on High-Level Meeting on Humanitarian and Recovery Efforts Follow-
ing Cyclone Idai. Available at https://www.worldbank.org/en/news/statement/2019/04/11/state-
ment-on-high-level-meeting-on-humanitarian-and-recovery-efforts-following-cyclone-idai (11 Nov
2019).

The World Bank. 2020a. The World Bank in Malawi. Available at https://www.worldbank.org/en/coun-
try/malawi/overview (16 Dev 2020).

37


https://news.trust.org/item/20180705064417-wk8ls/

Global Climate Risk Index 2021 GERMANWATCH

The World Bank. 2020b. Mozambique: Cyclone Idai & Kenneth Emergency Recovery and Resilience Pro-
ject(P171040). Available at http://documentsl.worldbank.org/cu-
rated/en/727131568020768626/pdf/Project-Information-Document-Mozambique-Cyclone-ldai-
Kenneth-Emergency-Recovery-and-Resilience-Project-P171040.pdf

The World Bank 2020c: Poverty and Shared Prosperity 2020. Available at:
https://openknowledge.worldbank.org/bitstream/handle/10986/34496/9781464816024.pdf(16
Dev 2020).

Thomas, A, Pringle, P., Pfleiderer, P. & Schleussner, C.-F. 2018. Tropical Cyclones: Impacts, the link to Cli-
mate Change and Adaptation. Available at: www.climateanalytics.org/media/tropical_cy-
clones_impacts_cc_adaptation.pdf (16 Nov 2018).

Trenberth, K., Fasullo, J., Shepherd, T. 2015. Attribution of climate extreme events. Nature Climate
Change, 5, 725-730.

Trenberth, K. E., Cheng, L., Jacobs, P., Zhang, Y., Fasullo, J. 2018. Hurricane Harvey links to ocean heat
content and climate change adaptation. Earth’s Future, 6, 730-744.

United Nations. 2020. The Sustainable Development Goals Report 2020. Available at: https://un-
stats.un.org/sdgs/report/2020/# (27 Nov 2020).

United Nations Secretary General. 2019. Opening remarks at press encounter on Cyclone Idai. Available
at https://www.un.org/sg/en/content/sg/speeches/2019-03-26/remarks-press-encounter-cyclone-
idai (16 Dec 2020).

UNDP. 2020. Human Development Report 2020: The Next Frontier. Available at http://re-
port.hdr.undp.org/ (13 Jan 2021).

UNEP. 2016. The Adaptation Finance Gap Report. Available at
http://web.unep.org/adaptationgapreport/2016 (16 Nov 2018).

UN News. 2020. Many Mozambicans still struggling to get back on their feet, one year after cyclone. Avail-
able at https://news.un.org/en/story/2020/03/1059411 (16 Dev 2020).

UN OCHA 2019: Global Humanitarian Overview 2020. Available at https://www.unocha.org/sites/uno-
cha/files/GHO-2020_v9.1.pdf (27 Nov 2020).

Wang, S., Yuan, X.,, Wu, R. 2018. Attribution of the Persistent Spring-Summer Hot and Dry Extremes Over
Northeast Chinain 2017.

WMO. 2017. (Un)natural Disasters: Communicating Linkages Between Extreme Events and Climate
Change. Available at https://public wmo.int/en/resources/bulletin/unnatural-disasters-communi-
cating-linkages-between-extreme-events-and-climate (16 Nov 2018).

Wuebbles, D.J., Fahey, D.W., Hibbard, K.A., DeAngelo, B., Doherty, S., Hayhoe, K., Horton, R., Kossin, J.P.,.
Taylor, P.C,.Waple, AM, Weaver, C.P..2017. Climate Science Special Report: Fourth National Climate
Assessment, Volume | [Wuebbles, D.J., D.W. Fahey, K.A. Hibbard, D.J. Dokken, B.C. Stewart, and T.K.
Maycock (eds.)]. U.S. Global Change Research Program, Washington, DC, USA, pp. 12-34.

Yeh, S., Kug, J., Dewitte, B., Kwon, M., Kirtman, B. 2009. El Nifio in a changing climate. Nature 461, 511-514.

Zeit Online. 2019. Noch immer 2.500 Vermisste auf den Bahamas. Available at https://www.zeit.de/gesell-
schaft/zeitgeschehen/2019-09/naturkatastrophe-hurrikan-dorian-bahamas-vermisste-opfer

Zhang,W.-Z., Lin, S, Jiang, X-M.. 2016. Influence of Tropical Cyclones on the Western north Pacific. Bull.
Amer. Meteor. Soc., 97 (12), S131-S135.

38


https://openknowledge.worldbank.org/bitstream/handle/10986/34496/9781464816024.pdf
https://www.un.org/sg/en/content/sg/speeches/2019-03-26/remarks-press-encounter-cyclone-idai%20(16
https://www.un.org/sg/en/content/sg/speeches/2019-03-26/remarks-press-encounter-cyclone-idai%20(16

Global Climate Risk Index 2021

GERMANWATCH

Annexes

CRI = Climate Risk Index; GDP = gross domestic product; PPP = purchasing power parity

Table 3: Climate Risk Index for 2019

CRI Country CRI Fatalities in Fatalities per Losses in Losses per
Rank score 2019 (Rank) 100 000 inhab- | million US$ unit GDP in %
itants (Rank) (PPP) (Rank) | (Rank)
130 | Albania 118.00 106 106 130 130
125 | Algeria 105.17 65 95 122 127
23 | Angola 32.33 44 50 22 14
130 | Antigua and Barbuda 118.00 106 106 130 130
55 | Argentina 60.00 60 86 28 50
113 | Armenia 98.17 90 62 125 125
19 | Australia 28.00 37 37 9 24
47 | Austria 56.83 84 79 25 37
130 | Azerbaijan 118.00 106 106 130 130
130 | Bahrain 118.00 106 106 130 130
13 | Bangladesh 23.50 7 29 20 28
130 | Barbados 118.00 106 106 130 130
130 | Belarus 118.00 106 106 130 130
64 | Belgium 66.00 84 85 36 53
130 | Belize 118.00 106 106 130 130
130 | Benin 118.00 106 106 130 130
130 | Bhutan 118.00 106 106 130 130
10 | Bolivia 19.67 43 15 27 9
48 | Bosnia and Herze- 57.83 98 82 45 20
govina
117 | Botswana 99.83 106 106 107 87
27 | Brazil 33.67 5 32 17 58
130 | Brunei Darussalam 118.00 106 106 130 130
119 | Bulgaria 101.00 98 96 98 109
130 | Burkina Faso 118.00 106 106 130 130
57 | Burundi 61.83 26 10 121 102
84 | Cambodia 75.83 60 63 97 86
68 | Cameroon 67.33 32 27 104 107
62 | Canada 65.67 90 104 16 40
130 | Cape Verde 118.00 106 106 130 130
70 | Central African Repub- 67.50 98 92 89 17
lic
130 | Chad 118.00 106 106 130 130
25 | Chile 33.00 52 59 12 8
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CRI Country CRI Fatalities in Fatalities per Losses in Losses per
Rank score 2019 (Rank) 100 000 inhab- | million US$ unit GDP in %
itants (Rank) (PPP) (Rank) | (Rank)
32 | China 42.83 4 83 3 42
116 | Chinese Taipei 99.67 84 98 80 119
28 | Colombia 36.33 17 18 37 64
16 | Comoros 2533 67 6 65 4
130 | Costa Rica 118.00 106 106 130 130
129 | Cote d'lvoire 111.67 84 101 128 128
81 | Croatia 75.17 106 106 51 41
130 | Cyprus 118.00 106 106 130 130
107 | Czech Republic 92.83 106 106 63 88
51 | Democratic Republic 58.67 14 41 90 83
of Congo
130 | Democratic Republic 118.00 106 106 130 130
of Timor-Leste
82 | Denmark 75.50 72 49 75 104
75 | Djibouti 73.00 64 5 124 120
88 | Dominica 77.67 106 106 110 19
130 | Dominican Republic 118.00 106 106 130 130
121 | Ecuador 103.83 98 103 95 112
120 | Egypt 102.00 58 99 112 122
103 | El Salvador 91.83 80 67 111 113
130 | Eritrea 118.00 106 106 130 130
83 | Estonia 75.67 98 60 92 72
130 | Eswatini 118.00 106 106 130 130
72 | Ethiopia 69.33 39 74 67 81
75 | Fiji 73.00 90 23 118 92
112 | Finland 97.83 106 106 73 98
40 | France 52.50 41 68 18 60
130 | Gabon 118.00 106 106 130 130
108 | Georgia 93.17 106 106 91 75
56 | Germany 61.33 65 102 11 44
42 | Ghana 53.33 29 30 71 80
36 | Greece 45.00 50 34 44 54
130 | Grenada 118.00 106 106 130 130
62 | Guatemala 65.67 60 66 66 68
115 | Guinea 99.17 72 72 127 126
130 | Guinea-Bissau 118.00 106 106 130 130
130 | Guyana 118.00 106 106 130 130
50 | Haiti 58.33 60 51 94 47
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CRI Country CRI Fatalities in Fatalities per Losses in Losses per
Rank score 2019 (Rank) 100 000 inhab- | million US$ unit GDP in %
itants (Rank) (PPP) (Rank) | (Rank)
79 | Honduras 73.33 90 93 72 46
97 | Hungary 85.83 106 106 55 71
100 | Iceland 88.83 106 106 101 57
7 | India 16.67 1 36 1 13
14 | Indonesia 24.83 3 31 6 39
94 | Iraq 84.33 56 7 76 110
123 | Ireland 104.50 106 106 81 114
6 | Islamic Republic of Af- 16.00 11 11 33 15
ghanistan
18 | Islamic Republic of 27.00 22 45 8 21
Iran
128 | Israel 108.83 90 88 129 129
35 | Italy 43.50 46 70 7 34
130 | Jamaica 118.00 106 106 130 130
4 | Japan 14.50 9 20 2 18
130 | Jordan 118.00 106 106 130 130
130 | Kazakhstan 118.00 106 106 130 130
25 | Kenya 33.00 15 16 49 51
130 | Kiribati 118.00 106 106 130 130
60 | Korea. Republic of 64.00 52 81 24 73
130 | Kosovo 118.00 106 106 130 130
130 | Kuwait 118.00 106 106 130 130
130 | Kyrgyz Republic 118.00 106 106 130 130
45 | Lao People's Demo- 55.17 57 28 86 66
cratic Republic
98 | Latvia 86.83 106 106 79 62
44 | Lebanon 54.67 72 55 60 43
61 | Lesotho 64.67 106 106 58 6
101 | Liberia 89.50 106 106 109 55
80 | Libya 73.67 67 48 93 93
130 | Lithuania 118.00 106 106 130 130
74 | Luxembourg 72.83 106 106 53 33
29 | Madagascar 40.33 19 14 83 56
5 | Malawi 15.17 20 13 35 5
99 | Malaysia 87.33 58 78 74 118
111 | Maldives 97.33 106 106 114 76
90 | Mali 79.67 52 58 108 101
68 | Malta 67.33 106 106 54 16
130 | Marshall Islands 118.00 106 106 130 130
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CRI Country CRI Fatalities in Fatalities per Losses in Losses per
Rank score 2019 (Rank) 100 000 inhab- | million US$ unit GDP in %
itants (Rank) (PPP) (Rank) | (Rank)

58 | Mauritania 63.00 76 44 96 59
125 | Mauritius 105.17 106 106 113 100
54 | Mexico 59.50 31 73 26 7
130 | Micronesia 118.00 106 106 130 130
130 | Moldova 118.00 106 106 130 130
22 | Mongolia 31.67 50 9 62 30
89 | Montenegro 78.00 80 8 126 123
90 | Morocco 79.67 35 42 117 121
1 | Mozambique 2.67 2 3 4 2
21 | Myanmar 31.33 24 38 30 29
113 | Namibia 98.17 98 75 119 111
12 | Nepal 20.00 10 7 42 27
109 | Netherlands 97.17 106 106 59 103
66 | New Zealand 66.33 90 76 52 52
49 | Nicaragua 58.00 72 52 82 45
9 | Niger 18.17 17 12 46 11
73 | Nigeria 70.00 27 84 47 89
130 | North Macedonia 118.00 106 106 130 130
106 | Norway 92.33 98 94 70 99
95 | Oman 84.67 67 35 123 124
15 | Pakistan 25.00 8 39 14 25
127 | Panama 108.33 106 106 102 115
51 | Papua New Guinea 58.67 49 17 105 82
20 | Paraguay 30.00 52 22 38 23
46 | Peru 56.33 37 43 57 79
17 | Philippines 26.67 13 40 15 26
93 | Poland 80.00 76 97 40 85
37 | Portugal 48.33 67 61 29 36
130 | Puerto Rico 118.00 106 106 130 130
130 | Qatar 118.00 106 106 130 130
109 | Republic of Congo 97.17 98 89 115 96
53 | Republic of Yemen 59.33 42 46 84 69
123 | Romania 104.50 106 106 7 116
39 | Russia 50.67 33 80 13 49
42 | Rwanda 53.33 45 21 99 67
130 | Samoa 118.00 106 106 130 130
75 | SaudiArabia 73.00 48 65 50 105
70 | Senegal 67.50 106 106 43 22
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CRI Country CRI Fatalities in Fatalities per Losses in Losses per
Rank score 2019 (Rank) 100 000 inhab- | million US$ unit GDP in %
itants (Rank) (PPP) (Rank) | (Rank)
105 | Serbia 92.00 106 106 78 78
130 | Seychelles 118.00 106 106 130 130
86 | SierraLeone 76.50 67 54 116 84
130 | Singapore 118.00 106 106 130 130
87 | Slovak Republic 77.17 76 53 87 97
103 | Slovenia 91.83 106 106 85 74
130 | Solomon Islands 118.00 106 106 130 130
24 | South Africa 32.50 16 26 31 48
8 | South Sudan 17.33 12 4 64 10
32 | Spain 42.83 47 69 10 31
30 | SriLanka 41.83 33 24 48 61
130 | St. Kitts and Nevis 118.00 106 106 130 130
130 | St. Lucia 118.00 106 106 130 130
130 | St.Vincent and the 118.00 106 106 130 130
Grenadines

11 | Sudan 19.83 22 25 23 12
130 | Suriname 118.00 106 106 130 130
118 | Sweden 100.50 106 106 69 108
96 | Switzerland 85.50 90 87 61 94
122 | Tajikistan 104.33 90 91 120 117
67 | Tanzania 66.50 27 47 88 95
34 | Thailand 43.17 36 64 19 38
3 | The Bahamas 6.50 30 1 5 1
41 | The Gambia 53.17 80 33 103 35
130 | Togo 118.00 106 106 130 130
130 | Tonga 118.00 106 106 130 130
130 | Trinidad and Tobago 118.00 106 106 130 130
130 | Tunisia 118.00 106 106 130 130
64 | Turkey 66.00 40 71 34 90
130 | Tuvalu 118.00 106 106 130 130
31 | Uganda 42.17 21 19 68 63
85 | Ukraine 76.17 76 100 41 70
130 | United Arab Emirates 118.00 106 106 130 130
102 | United Kingdom 90.83 84 105 39 106
90 | Uruguay 79.67 84 56 100 91
130 | Uzbekistan 118.00 106 106 130 130
75 | Vanuatu 73.00 106 106 106 7
130 | Venezuela 118.00 106 106 130 130
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CRI Country CRI Fatalities in Fatalities per Losses in Losses per
Rank score 2019 (Rank) 100 000 inhab- | million US$ unit GDP in %
itants (Rank) (PPP) (Rank) | (Rank)
38 | Vietham 50.17 25 57 32 65
59 | Zambia 63.33 80 90 56 32
2 | Zimbabwe 6.17 6 2 21 3
Table 4: Climate Risk Index for 2000-2019
Exemplary calculation: Albania ranks 134" in fatalities among all countries analysed in this study. 128" in Fa-
talities per 100 000 inhabitants. 113" in losses and 89 in losses per unit GDP. Hence. its CRI Score is calcu-
lated as follows:
CRIScore=134x1/6+128x1/3+113x1/6+89x1/3=113.5
Average Fatal- | Average Average
Average Fa- it & L g- L &
es per osses in osses per
CRI Countr CRI talities I1(I)0 0':)0 illi IUS$ it GD?’ in %
million ni in
Rank y score | 2000-2019 | .o " u °
(Rank) inhabitants (PPP) 2000- 2000-2019
2000-2019 2019 (Rank) (Rank)
(Rank)
125 | Albania 113.50 134 128 113 89
101 | Algeria 92.83 34 65 87 153
87 | Angola 84.00 51 70 79 117
56 | Antigua and Barbuda 64.50 161 56 100 7
80 | Argentina 77.00 61 113 21 7
156 | Armenia 142.83 167 170 128 111
31 | Australia 47.67 42 59 10 58
43 | Austria 56.50 63 51 30 72
146 | Azerbaijan 133.50 124 152 101 136
178 | Bahrain 170.83 167 167 174 175
7 | Bangladesh 28.33 9 37 13 37
148 | Barbados 13533 171 158 153 86
166 | Belarus 156.17 136 161 145 167
53 | Belgium 63.67 25 15 61 133
33 | Belize 48.67 128 26 96 8
152 | Benin 139.83 112 136 155 150
105 | Bhutan 95.17 131 53 154 90
25 | Bolivia 40.17 47 33 50 39
63 | Bosnia and Herze- 68.17 122 111 37 14
govina
143 | Botswana 130.17 150 148 123 106
81 | Brazil 79.50 17 98 16 124
176 | Brunei Darussalam 167.50 167 151 178 179
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Average Fatal- | Average Average
Average Fa- ities per Losses in Losses per
iti
CRI CRI talities P SS 55€s pe!
Country 100 000 million US$ unit GDP in %
Rank score 2000-2019 . .
(Rank) inhabitants (PPP) 2000- 2000-2019
2000-2019 2019 (Rank) | (Rank)
(Ranlk)
68 | Bulgaria 71.67 87 89 47 59
112 | Burkina Faso 101.00 91 126 107 78
74 | Burundi 74.50 75 69 126 54
14 | Cambodia 36.17 38 35 53 28
140 | Cameroon 128.17 83 123 136 152
93 | Canada 87.33 7 133 15 83
150 | Cape Verde 137.67 160 124 166 126
151 | Central African Repub- 138.83 136 147 163 120
lic
115 | Chad 104.67 104 138 106 71
83 | Chile 81.33 84 116 32 70
41 | China 56.33 5 106 1 60
36 | Chinese Taipei 53.50 32 44 25 88
38 | Colombia 54.83 24 49 33 87
97 | Comoros 90.00 134 63 158 61
89 | CostaRica 84.50 96 81 89 80
153 | Cote d'lvoire 141.33 89 139 151 165
30 | Croatia 47.00 53 19 63 64
142 | Cyprus 129.67 149 99 147 142
82 | Czech Republic 80.67 90 107 34 73
135 | Democratic Republic 118.83 39 109 146 155
of Congo
174 | Democratic Republic 166.83 167 166 176 163
of Timor-Leste
132 | Denmark 118.00 146 160 52 95
65 | Djibouti 70.33 107 32 141 55
11 | Dominica 33.00 115 2 7 1
50 | Dominican Republic 59.50 52 36 69 82
103 | Ecuador 94.17 67 84 86 122
155 | Egypt 142.17 76 157 119 172
28 | El Salvador 43.67 65 41 57 29
129 | Eritrea 115.83 163 168 124 36
158 | Estonia 144.50 153 140 142 146
107 | Eswatini 97.33 150 117 114 43
60 | Ethiopia 66.50 27 92 54 67
19 | Fiji 38.33 92 17 80 12
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Average Fa- it\\-/erage Fatal- Averagfe Average
CRI CRI talities ities per Lo.ss.es in Lo?ses pe.r
Rank Country score 2000-2019 .100 090 million US$ unit GDP in %
(Rank) inhabitants (PPP) 2000- 2000-2019
2000-2019 2019 (Rank) | (Rank)
(Rank)
163 | Finland 153.50 161 169 110 156
27 | France 41.67 4 8 14 108
173 | Gabon 165.83 155 150 180 180
104 | Georgia 94.67 113 95 103 81
18 | Germany 38.17 10 22 5 85
113 | Ghana 101.33 54 80 112 141
75 | Greece 75.00 69 68 49 98
24 | Grenada 39.67 125 7 93 3
16 | Guatemala 37.50 30 27 45 48
167 | Guinea 159.83 128 159 173 170
109 | Guinea-Bissau 99.17 140 102 149 51
119 | Guyana 108.17 159 135 122 49
3 | Haiti 13.67 13 4 41 10
44 | Honduras 57.00 68 57 78 41
72 | Hungary 74.00 59 48 65 112
177 | lceland 168.50 172 172 167 164
20 | India 38.50 3 61 2 52
72 | Indonesia 74.00 14 91 18 115
157 | Iraq 143.17 93 155 120 168
137 | Ireland 121.17 143 156 64 104
17 | Islamic Republic of Af- 37.83 12 14 75 56
ghanistan
97 | Islamic Republic of 90.00 41 110 29 125
Iran
136 | Israel 120.33 108 122 92 139
22 | ltaly 39.00 6 9 12 99
54 | Jamaica 63.83 111 7 70 24
57 | Japan 64.83 21 90 4 92
141 | Jordan 129.50 109 120 130 149
154 | Kazakhstan 141.83 98 145 125 169
34 | Kenya 52.00 36 67 42 50
131 | Kiribati 116.33 172 172 160 11
91 | Korea. Republic of 85.17 49 101 24 118
162 | Kuwait 152.00 155 164 109 160
120 | Kyrgyz Republic 109.67 7 52 159 159
52 | Lao People's Demo- 60.50 82 66 73 38
cratic Republic
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Average Fa- it\\-/erage Fatal- Averagfe Average
CRI CRI talities ities per Lo.ss.es in Lo?ses pe.r
Rank Country score 2000-2019 .100 090 million US$ unit GDP in %
(Rank) inhabitants (PPP) 2000- 2000-2019
2000-2019 2019 (Rank) | (Rank)
(Rank)

86 | Latvia 82.83 106 62 99 84
132 | Lebanon 118.00 114 114 108 129
109 | Lesotho 99.17 146 132 121 32
164 | Liberia 154.83 158 165 165 138
168 | Libya 160.33 133 154 169 176
134 | Lithuania 118.17 140 141 95 96

95 | Luxembourg 89.00 94 13 134 140

12 | Madagascar 34.67 31 38 55 23

62 | Malawi 67.83 74 94 91 27
116 | Malaysia 105.67 64 108 66 144
174 | Maldives 166.83 172 172 171 157
121 | Mali 110.50 95 129 116 97
147 | Malta 134.00 163 142 139 109
172 | Marshalllslands 164.83 172 172 179 147

85 | Mauritania 82.00 103 79 105 63
139 | Mauritius 124.17 143 104 138 128

59 | Mexico 65.50 28 103 9 75

40 | Micronesia 55.67 120 5 164 20

84 | Moldova 81.67 131 118 71 26

48 | Mongolia 59.17 88 46 83 46
106 | Morocco 96.17 70 119 67 101

5 | Mozambique 25.83 23 30 46 13
2 | Myanmar 10.00 1 1 19 19

55 | Namibia 64.33 81 28 111 69

10 | Nepal 31.33 16 18 56 40

69 | Netherlands 72.50 29 31 58 143

90 | New Zealand 85.00 116 105 48 68

35 | Nicaragua 53.00 66 40 88 42

64 | Niger 68.67 60 74 98 53
114 | Nigeria 104.33 26 115 68 151
108 | North Macedonia 98.33 118 83 118 94
149 | Norway 137.50 139 153 90 145

26 | Oman 41.17 85 43 26 25

8 | Pakistan 29.00 11 45 7 33
118 | Panama 107.00 101 78 115 135
99 | Papua New Guinea 90.83 72 50 135 119
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Average Fa- ,f\Yerage Fatal- Averag(.e Average
CRI CRI talities ities per Lo.ss.es in Lo?ses pe.r
Rank Country score 2000-2019 .100 090 million US$ unit GDP in %
(Rank) inhabitants (PPP) 2000- 2000-2019
2000-2019 2019 (Rank) | (Rank)
(Rank)
61 | Paraguay 67.00 102 100 40 30
45 | Peru 57.67 33 58 39 79
4 | Philippines 18.17 7 16 8 31
76 | Poland 75.17 44 87 27 103
21 | Portugal 38.67 20 12 36 76
1 | Puerto Rico 7.17 19 3 6 6
180 | Qatar 173.67 172 172 170 178
160 | Republic of Congo 148.67 127 121 175 174
79 | Republic of Yemen 76.17 48 71 85 91
41 | Romania 56.33 56 73 22 57
32 | Russia 48.50 2 6 17 130
117 | Rwanda 105.83 73 72 150 134
70 | Samoa 72.67 155 54 143 15
111 | SaudiArabia 100.33 57 93 51 154
138 | Senegal 123.00 109 146 117 110
67 | Serbia & Montenegro 70.83 96 112 35 35
168 | Seychelles 160.33 172 172 172 137
92 | SierraLeone 85.83 55 29 156 123
179 | Singapore 172.00 172 172 162 177
128 | Slovak Republic 114.83 119 127 84 116
39 | Slovenia 55.00 80 25 76 62
71 | Solomon Islands 73.00 125 34 157 44
78 | South Africa 76.00 45 97 31 93
100 | South Sudan 92.67 71 75 131 102
29 | Spain 46.50 8 11 23 113
23 | Srilanka 39.50 35 42 28 45
130 | St. Kitts and Nevis 116.00 172 172 144 18
51 | St.Lucia 60.33 142 23 132 21
48 | St.Vincent and the 59.17 146 20 137 16
Grenadines

88 | Sudan 84.33 46 88 74 105
171 | Suriname 164.00 163 149 INg4 173
144 | Sweden 131.33 138 163 62 131
45 | Switzerland 57.67 40 24 44 107
47 | Tajikistan 59.00 i 64 81 34
122 | Tanzania 111.33 62 125 102 127
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Average Fatal- | Average Average
Average Fa- iti L . L
ities per osses in osses per
CRI CRI talities P SS 55€s pe!
Country 100 000 million US$ unit GDP in %
Rank score 2000-2019 . .
(Rank) inhabitants (PPP) 2000- 2000-2019
2000-2019 2019 (Rank) | (Rank)
(Ranlk)
9 | Thailand 29.83 22 60 3 17
6 | The Bahamas 27.67 100 10 38 4
102 | The Gambia 93.83 121 82 148 65
161 | Togo 148.83 123 143 168 158
77 | Tonga 75.67 163 76 129 5
159 | Trinidad and Tobago 148.00 152 131 152 161
127 | Tunisia 114.50 105 130 94 114
123 | Turkey 111.83 58 137 43 148
125 | Tuvalu 113.50 172 172 161 2
66 | Uganda 70.67 50 85 72 66
94 | Ukraine 88.83 37 86 60 132
165 | United Arab Emirates 156.00 143 162 127 171
58 | United Kingdom 65.00 18 55 20 121
96 | Uruguay 89.83 117 96 82 74
170 | Uzbekistan 161.17 153 171 140 166
37 | Vanuatu 53.83 130 21 133 9
145 | Venezuela 132.50 86 144 97 162
13 | Vietham 35.67 15 47 11 47
123 | Zambia 111.83 99 134 104 100
15 | Zimbabwe 37.33 43 39 59 22
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... did you find this publication interesting and helpful?

You can support the work of Germanwatch with a donation to:

Bank fuer Sozialwirtschaft AG
BIC/Swift: BFSWDE33BER
[BAN: DE33 1002 0500 0003 212300

Thank you for your support!
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