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2010 North 
Pakistan

~2000 died; millions displaced

2020 South 
China

~200 died; millions displaced

2017 
Peru

>200 died; thousands displaced

2021 West 
Europe

>200 died; thousands displaced

2018 Western 
Japan

225 died

2018 
Kerela

>400 died; millions displaced
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Maximum rainfall 
intensity distribution 
from July 11th 00:00 
to 17th 00:00 (UTC) 

Accumulative rainfall from 00:00 
(UTC) 11th to 23:00 (UTC) 17th July

Rain fell during 13th

00:00(UTC) to 14th

23:00(UTC).

Ratio of  pre-
rainfall(24-hour 
rainfall on 11th) 

against total rainfall 
from 11th to 17th July.

The area where it 
was heavy rainfall 
has low ratio.

The ratio of pre-rainfall is 
less than 10 % of total rainfall.

1953, June, Belgium, 
Eupen( , town)
Total amount of rainfall 
was 242 mm in 1day

Rhine river
Length : 1230km
Basin size :18,500km2

Rhine river and Meuse river basins

80% of deaths was in Germany.

North Rhine-Westphalia
47 people were dead6)

(23 people are dead in cars6).)
Erft river

River length: 107 km
River basin: 1838 km2

Ahr river
River length: 86 km

River basin: 897.5 km2

Rhineland-Palatinate
134 people were dead6)Vesdre river

River length: 60 km
River basin: 703 km2

1) Scientific-report-Western-Europe-floods-2021-attribution.pdf
2) https://public.emdat.be/data
3) https://www.t-online.de/nachrichten/panorama/katastrophen/id_90444778/unwetter-zahl-der-todesopfer-in-rheinland-pfalz-steigt-auf-134.html 2021/7/28
4) https://www.hln.be/binnenland/een-van-de-twee-laatste-vermiste-personen-na-overstromingen-in-ons-land-teruggevonden~a4a4c681/  7/16
5) https://www.cedim.kit.edu/download/FDA_HochwasserJuli2021_Bericht1.pdf  7/21
6) https://www.t-online.de/nachrichten/panorama/katastrophen/id_90444778/unwetter-zahl-der-todesopfer-in-rheinland-pfalz-steigt-auf-134.html
7) http://www.xinhuanet.com/english/2021-07/16/c 1310063816.htm

state

Liège
9 people were 

dead7)

state

state

Meuse river
Length : 925km
Basin size : 34,548km2

Kyll river
River length: 128 km
River basin: 845 km2
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Red:  Rhine river and its tributaries
Green: Meuse river and its tributaries
Purple: Rivers in Japan

Source : Ministry of Land, Infrastructure, Transport and Tourism

Erft river:
Landslide
Kyll:
Inundation 
of Rail track

The damage was mainly caused by floods in mountain 
regions with a slope as large as that of the Japanese rivers.

Ahr river:
Num. of Fatalities 133

Meuse
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https://www.jwa.or.jp/news/2019/11/8535/
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NE-SW

https://www.hkd.mlit.go.jp/sp/kasen_keikaku/gburoi000000e6zy-att/gburoi000000e74c.pdf

56 1981
30

56 1981
12

8 14 2700
15 229mm

2 54
http://kyouiku.bousai-

hokkaido.jp/wordpress/ndl/126861/

56

56 12

Tropical storm
Severe Tropical storm
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Frank Hyneman Knight

https://shunsukeoyama.com/risk-uncertainty-and-profit

©Prof. M. McIntyre 
(Univ. of Cambridge)
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1 Health and Safety Exective(HSE), Risk management: Reducing risks protecting people, HSE’s decision-making process, 2001, 
http://www.hse.gov.uk/risk/theory/r2p2.pdf

  2 Health and Safety Exective(HSE), Societal Risk Initial briefing to Societal Risk Technical Advisory Group, 2009, 
http://www.hse.gov.uk/research/rrpdf/rr703.pdf

  3 R.B.Jongejan et al., The potential use of individual and societal risk criteria within the Dutch flood safety policy (part 1):  
Basic principles, 2009

  4 B. Maaskant et al., The use of individual and societal risk criteria within the Dutch flood safety policy (part 2): estimation of the individual and societal risk for 
the dike rings in the Netherlands

, , 25 , 2019.6.
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https://www.hkd.mlit.go.jp/ky/kn/kawa_kei/splaat000001weys-att/splaat000001wf69.pdf
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GEWEX Global Energy and Water Exchanges program; 
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