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2 The conventional datasets used are those produced by
the US National Oceanic and Atmospheric Administra-
tion (NOAA); the US National Aeronautics and Space
Administration (NASA); and the Met Office, Hadley
Centre/Climatic Research Unit (CRU), University of
East Anglia (United Kingdom). The two reanalysis
datasets used are the ERA-Interim dataset, produced
by the European Centre for Medium-Range Weather
Forecasts (ECMWEF), and the JRA-55 dataset, pro-
duced by the Japan Meteorological Agency (JMA).

3 For purposes other than comparison of temperatures
with pre-industrial levels, this report uses 1981-2010
as a standard baseline period, as this is the period
for which the widest range of datasets (especially
satellite-based datasets) is available.

4 For the purposes of this report, 1850—1900 is used as
the baseline for pre-industrial temperatures. There is
no appreciable difference between the temperature
change derived from this baseline and that derived
from other baselines used historically, such as
1880-1900.
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5 World Bank, 2017: A 360 degree look at Dominica
post Hurricane Maria, 28 November, www.worldbank
.org/en/news/feature/2017/11/28/a-360-degree-look
-at-dominica-post-hurricane-maria

6 Consistent with standard practice, the 2017 value
quoted here is the sum of the values from January
to December 2017 for northern hemisphere basins,
and July 2016—June 2017 for southern hemisphere
basins.
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% The total losses reported by NCEI for these three
hurricanes (central estimate US$265 billion) are
higher than the assessment by Munich Re (US$215
billion, including losses outside the United States), but
this difference is within the margin of uncertainty. It
may also reflect differences in accounting for indirect
economic losses.

20 Unless otherwise stated, casualty and economic loss
data reported in this statement are sourced from
the EM-DAT database, Centre for Research on the
Epidemiology of Disasters, Université catholique de
Louvain, Belgium, www.emdat.be. For the 2017 North
Atlantic hurricane season, casualties and economic
losses for the United States and its territories were
as reported by NCEI.
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Rainfall values come from 6-hour Stage IV data.

Hurricane Harvey, 25-31 August 2017
Annual Exceedance Probabilities (AEPs) for the Worst Case 4-day Rainfall
Hydrometeorological Design Studies Center

Office of Water Prediction, National Weather Service
National Oceanic and Atmospheric Administration
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Disaster Needs Assessment — Hurricane Maria, September

18, 2017, https://reliefweb.int/sites/reliefweb.int/files/resources/

dominica-pdna-maria.pdf
9 Attributed to the Governor of Puerto Rico.

& Government of the United States of America, Department of
Homeland Security, Federal Emergency Management Agency.
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2 Reports from the China Meteorological Administration
and the government of the Macao SAR.

g Post-Disaster Needs Assessment (PDNA) carried out with
the support of the European Union (EU), the United Nations
Development Programme (UNDP), the World Bank and the
Caribbean Disaster Emergency Management Agency (CDEMA).
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21 Philippines Office of Civil Defense, Situation Report
25, 7 February 2018.
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2% Insurance Council of Australia, media release 6
November 2017.
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2 United Nations Office for the Coordination of Human-
itarian Affairs (OCHA), 2017: Zimbabwe Flood
Snapshot, https://reliefweb.int/sites/reliefweb.int/files/
resources/zimbabwe_flood_snapshot_3march2017
.pdf.

24 World Bank, 2017: Estimation of Economic Losses
from Tropical Cyclone Enawo, https://reliefweb.int/
sites/reliefweb.int/files/resources/MG-Report-on-the
-Estimation-of-Economic-Losses.pdf.
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27 World Meteorological Organization, 2017: Rainfall
extremes cause widespread socio-economic impacts,
https://public.wmo.int/en/media/news/rainfall-extremes
-cause-widespread-socio-economic-impacts.

% International Federation of Red Cross and Red Cres-
cent Societies (IFRC), 2017: South Asia flood crisis:
Disease outbreaks, funding shortages compound
suffering of flood survivors, https://media.ifrc.org/
ifrc/ press-release/south -asia-flood-crisis-disease
-outbreaks-funding-shortages-compound-suffering
-flood-survivors/.

% World Health Organization (WHO), 2017: Nepal.

Situation Report #5, https://reliefweb.int/sites/reliefweb
.int/files/resources/who_sitrep-06sept2017.pdf.
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% International Organization for Migration (IOM), 2017 :
Sierra Leone Flood Response. Situation Report, 28
August 2017, https://reliefweb.int/sites/reliefweb.int/
files/resources/SL%20Floods%20Sitrep%201.pdf.
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3¢ From information supplied by the China Meteorological
Administration.

%  Food and Agriculture Organization of the United
Nations (FAO), 2018: FSNAU-FEWS NET Technical
Release, 29 January 2018, http://www.fsnau.org/in
-focus/fsnau-fews-net-technical-release-january-29
-2018.

900 y =-1.1842x + 564.74
800 R?=0.0374
i7oo
< 600
el
4 500 1.
=X
3400
> 300
{200
100
0
T MOLORNDTMLUOON O MO N CCMUONDT MOWOUNDD MO D MmO N
O WO ©OW WO ONNKNNNNOWOW®OWMWMMWVWD DD HNDH ©OO0 OO0 O — — = —
D OO OO O OO WO O OO OO OO OO OO0 OO0 OO OO O
FFFFFFFFFFFFFFFFFFFFFFFFF NNAANAANNN N
Al

DSl Calaall (e ol HUaa¥) (Slg e sai e
ClS 5 LS (5 s (g B ) 5 Al ) Yl A
3 laiba s (Bt 8 Lad) 6508 SUIN H5a Jlacy
)l (e Sl VT s o 3l JUae) i je L
Alid g ool sall Cailiy \,p.;.i cuall Jraladl
Nl ydel )3l o aiad e Cladine (e Jol

_SJPM\ @)}\ ‘_BLL\A&\ @ SlanV!

il o oy I (8 gy (s o) Jal ity
75 S G il s 3 paia s 56 Ul Ja i 2ay
(i 625000 uA)SSl el g 2 JaYy) PSPPI
daliie Clil 5 agd jlie | g8 70000 (= ST g e
Dd Ga e (FAO) Baaiall aadl de ) 3l g 4s0e Y
OLL\A A_sﬁ co_)ﬂi 4.;41.;{5 ‘33dMLAAn CLU\ (_sﬁ c_).\.\S
ua)z_u} 15.1\} \)}u}dﬂ.’my ‘_;%}M.m.u)l\ CL\.\\J\

e Y skl sl g gl 138 (e il sile g
Al o g jalla Saaad ol Lain il a5l
b8l s Aa 0 il 2017 ale oL (salgl) Lol
Lo sial) (g (e o oy 13T (g s B e
OS5 O Ll e o (o8 5 ¢ sanlis Gy laiay
Oo LS e ST i 5 e la 2gd din Gilew (1a

% Food and Agriculture Organization of the United
Nations (FAO) and World Food Programme (WFP),
2017: Special Report. FAO/WFP Crop and Food
Security Assessment Mission to Sri Lanka, http://
www.fao.org/3/a-i7450e.pdf.

31 International Federation of Red Cross and Red Cres-
cent Societies (IFRC), 2017: Emergency appeal
revision. Bangladesh: Cyclone Mora, http://reliefweb
.int/sites/reliefweb.int/files/resources/ MDRBD019
_RevEA. pdf.

%2 From information supplied by the United Nations
Office for Disaster Risk Reduction (UNISDR).

% Food and Agriculture Organization of the United
Nations (FAO), 2017: GIEWS - Global Information
and Early Warning System. Country Brief: Peru, http://
www.fao.org/giews/countrybrief/country.jsp?code=
PER.
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(Kuwait), are currently being reviewed by a WMO
evaluation committee.
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% World Food Programme (WFP), 2018: Poor Rains
and Crop Infestation Threaten Deeper Hunger Across
Southern Africa. Media release, 9 February 2018.

37 National Oceanic and Atmospheric Administration
(NOAA), 2017: North American Drought Monitor,
December 2017.
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change — not a contradiction in terms, 29 January
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American Meteorological Society, 94:997—-1006. This
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4 National Centers for Environmental Information (NCEI),
National Climate Reports for December 2017 and
January 2018.

4 National Interagency Coordination Center, Wildland
Fire Summary and Statistics — Annual Report 2017
https://www.predictiveservices.nifc.gov/intelligence/
2017_statssumm/intro_summary17.pdf.

4 British Columbia Wildfire Service, http://bcfireinfo.for
.gov.bc.ca/hprScripts/WildfireNews/Statistics.asp.
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47 WMO expert team statement on Hurricane Harvey,
https://public.wmo.int/en/media/news/wmo-expert
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5" United Nations Office for the Coordination of
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4 Munich Re, 2018: Hurricanes cause record losses
in 2017 — The year in figures. Release of 4 January
2018. The losses quoted by Munich Re include both
insured and non-insured losses, but may calculate
indirect economic losses (e.g. business interruption)
in a different way than some other sources.

4 Food and Agriculture Organization of the United
Nations (FAO), International Fund for Agricultural
Development (IFAD), United Nations Children’s Fund
(UNICEF), World Food Programme (WFP) and World
Health Organization (WHO), 2017: The State of Food
Security and Nutrition in the World 2017 — Building
resilience for peace and food security. FAO, Rome,
http://www.fao.org/3/a-17695e.pdf.

%0 Food and Agriculture Organization of the United
Nations (FAO), 2017:The Impact of Disasters on
Agriculture — Assessing the information gap, http://
www.fao.org/3/a-i7279e.pdf.
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g Resolution (A/RES/71/276) approving the Report of
the Open-ended Intergovernmental Expert Working
Group on Indicators and Terminology relating to
Disaster Risk Reduction (A/71/644).

2 Report of the Inter-agency and Expert Group on
Sustainable Development Goal Indicators — Note
by the Secretary-General (E/CN.3/2017/2).

€ United Nations Office for Disaster Risk Reduction
(UNISDR): Sendai Framework data readiness
review 2017 — Global summary report, https://
www.preventionweb.net/publications/view/53080.
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(FAO), 2017: GIEWS - Global Information and Early
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BGD.

%  Food and Agriculture Organization of the United
Nations (FAO), 2017: Food Outlook — Biannual Report
on Global Food Markets, November 2017, http://www
.fao.org/3/a-18080e.pdf.
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% Anttila-Hughes, J. and S. Hsiang, 2013: Destruction,
Disinvestment, and Death: Economic and Human
Losses Following Environmental Disaster. Available
at SSRN: http://ssrn.com/abstract=2220501.

% Intergovernmental Panel on Climate Change (IPCC),
2007: Fourth Assessment Report, https://www.ipcc
.ch/report/ar4/.

% Government of Myanmar. (2015). Myanmar. Post-di-
saster needs assessment of floods and landslides,
July—September 2015, http://documents.worldbank
.org/curated/en/646661467990966084/Myanmar-Post
-disaster-needs-assessment-of-floods-and-landslides
-July-September-2015.

%  Food and Agriculture Organization of the United
nations (FAO) and World Food Programme (WFP),
2017: Special Report. FAO/WFP Crop and Food
Security Assessment Mission to Sri Lanka, http://
www.fao.org/3/a-i7450e.pdf.
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62 Internal Displacement Monitoring Centre (IDMC),
2017: Global Report on Internal Displacement 2017,
http://www.internal-displacement.org/global-report/
grid2017/pdfs/2017-GRID.pdf.

8 Office of the United Nations High Commissioner
for Refugees (UNHCR), 2018: Somalia. UNHCR
Emergency Response at 31 December 2017, https://
reliefweb.int/report/somalia/somalia-unhcr-emergency
-response-31-december-2017.

64 Asof 23 June, 687 906 Somali IDPs interviewed by the
UNHCR-led Protection & Return Monitoring Network
(PRMN) indicated that drought was the primary reason
for displacement, while 72 688 IDPs indicated that
drought was a contributing factor, https://data2.unhcr
.org/en/documents/download/58290.
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% MoraC.etal., 2017: Global risk of deadly heat. Nature
Climate Change, 7. DOI:10.1038/nclimate3322.

60 Watts N. et al., 2017: The Lancet Countdown on
Health and climate change: From 25 years of inaction
to a global transformation for public health. Lancet,
30 October 2017.

61 World Health Organization (WHO), 2017: Weekly
epidemiological record, No. 22, 2 June 2017, http://
apps.who.int/iris/bitstream/10665/255611/1/WER9222
.pdf?ua=1.
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% International Monetary Fund, 2017: World Economic
Outlook, October 2017. Seeking Sustainable Growth:
Short-Term Recovery, Long-Term Challenges, https://
www.imf.org/en/Publications/WEO/Issues/2017/09/
19/world-economic-outlook-october-2017.
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