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BESIE B I00FEFNCRB T2 7 2 — 2 DEEGOHEM, KOERER T = — 2K & L7z EiE o
HANE, MR A BB 5 R EMEN/ NS 2 BT TT7 2= 0 RNRESLTS ot EEILN
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M3 2 & TSNz (£1.4) , Baselinen HilE KK E TOHMENEHWEHER, KRIFICERT S

&L 65U EORAMEE BN EICHEIML TWD Z R bond (B ERTIX10ELL L), & mEsE

oM, @mEOANAOBMELIY 2N LICERT S, GEILEELLT L) A7 EEH0OT—HE
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A/ A/E)  AE WE) (/%) AE) A W)
“Baseline ) Baseline
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BRELERIR FE &£ 72 1XWBGT) 2B L (K1.8) ., WBRE OATNE %2 £ L7, Z O, B IE s
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SELOORERE LT, MNEES~ORRZRMAVPBREI SN TED . KAERTRENTZAEIIL LB b
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72 L O F BGE IR OB R A WREE LT,

W repiizxtg e LEHRA
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L, YIalb—varilloTHLNM EAEOKIRS A & WBCT A & K1, 1312777, BIIEDOR
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Bri| i RIS E T D HEER T, BRE & Z ORI 2 KSR EREEZ FTEL TS, 20
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(a) SOM probability in 1-month ensemble forecast from 24 Nov 2020
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IV. I Abstract

Climate Change Adaptation to Disasters in Urban Environments

Principal Investigator: Masaru Inatsu
Institution: Hokkaido University, N10OW8, Sapporo, JAPAN
Tel: +81-11-706-3549 / Fax: +81-11-706-3549
E-mail: inaz@sci. hokudai. ac. jp

Cooperated by: University of Tsukuba, and Kyoto University

[Abstract]

This project investigated the impacts of climate change on extreme heat, winds, snow, and
rain events in the urban environments of Sapporo, Kumagaya, Niigata, Kyoto, and Osaka.
First, it was found that urban heat stress is projected to worsen future climates, and in
the case of Sapporo city, the number of heat-related illnesses was projected to increase
significantly. While much attention has been given to urban heat island effects in major
metropolitan environments, cities such as Niigata that border the Sea of Japan was also
shown to experience extremely high temperatures due to the Foehn effect, often without
the presence of precipitation. Next, high wind events in urban environments were examined
in Kyoto and Osaka. For strong winds associated with approaching typhoons, subtle shifts
in the storm track were shown to affect the distribution of the wind field. In addition,
areas with low building density and varying heights were clearly shown as areas prone to
strong wind gusts. Therefore, it was revealed that strong winds in urban environments are
dictated by several factors, such as storm tracks, intensity, and urban layout. Lastly,
weather risks associated with extreme rain and snow events were investigated. As a case
study, the impacts of an extreme rain event associated with “senjo—kousuitai” on the
Motsukisamu river in Sapporo were analyzed for the potential risk of flooding in the
present and future climates. For extreme snow events, future projections showed that while
the overall risk of record snow events will decrease throughout much of Japan, in areas
such as the Sea of Japan side in Hokkaido, a potential increase was seen even toward the
end of the 21°' century.

Consistent dialogue with local municipalities on adaptation strategies was conducted
throughout the project. For example, urban model simulations were performed to convey the
benefits of large, shading structures or more densely planted trees in cities such as
Kumagaya and Niigata, where such measures are already being considered to reduce heat
stress in urban environments. In Sapporo, the effectiveness of a drainage tunnel in
smaller river basins to reduce flooding disasters was validated for present and future
extreme rain events. These studies provided supporting evidence on the effectiveness of
improved building codes and disaster prevention measures planned in urban environments

For regions where further improvements can be suggested, this project’ s accomplishments
can provide pertinent information for adaptation and mitigation measures in response to

climate change

Key Words: Climate change, weather disasters, urban environments, typhoons, heat

stress, extreme precipitation, regional municipalities, adaptation.

60



	I．成果の概要
	１．はじめに（研究背景等）
	２．研究開発目的
	３．研究目標
	４．研究開発内容
	５．研究成果
	６．研究成果の発表状況
	Ⅱ．成果の詳細
	Ⅱ－１　暑熱に対する都市災害への適応
	１．研究開発目的
	２．研究目標
	３．研究開発内容
	４．結果及び考察
	５．研究目標の達成状況
	６．引用文献
	Ⅱ－２　強風に対する都市災害への適応
	１．研究開発目的
	２．研究目標
	３．研究開発内容
	４．結果及び考察
	５．研究目標の達成状況
	６．引用文献
	Ⅱ－３　豪雨豪雪に対する都市災害への適応
	１．研究開発目的
	２．研究目標
	３．研究開発内容
	４．結果及び考察
	５．研究目標の達成状況
	６．引用文献
	Ⅲ．研究成果の発表状況の詳細

