
Resolution of climate change prediction models

ＩＰＣＣ１次報告書（１９９０）
水平解像度 約500km

ＩＰＣＣ２次報告書（１９９６）
水平解像度 約250km

ＩＰＣＣ３次報告書（２００１）
水平解像度 約180km

ＩＰＣＣ４次報告書（２００７）
水平解像度 約110km

GCM20、RCM20
水平解像度 約20km

河川局作成

※メッシュの大きさを表現したもので、実際のメッシュ箇所とは関係ない

気候変動の予測を行うモデル
の解像度は年々進歩

Resolution of climate change prediction 
models has been improved year by 
year.

IPCC First Assessment Report 
(1990): Horizontal resolution of about 
500 km

IPCC Second Assessment Report 
(1996): Horizontal resolution of about 
250 km

IPCC Third Assessment Report 
(2001): Horizontal resolution of about 
180 km

IPCC Fourth Assessment Report 
(2007): Horizontal resolution of about 
110 km

GCM20 and RCM20: Horizontal 
resolution of about 20 kmMesh sizes are simply indicated regardless of actual mesh locations.

3. Impacts of 
heavy rains

Prediction model in this study



Estimation of increased rainfall in region
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Future rainfall amounts were projected as a 
median value in each region of

Average rainfall in 2080-2099 period
Average rainfall in 1979-1998 period

The above equation was obtained based on 
the maximum daily precipitation in the year 
at each survey point identified in GCM20 
(A1B scenario).
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Declining return period by increasing rainfall

rainfall

return period
Maximum daily rainfall × 1.2

current future

1/100

1/ 50

Return period of flood is declining by increasing rainfall in the future. Therefore declining 
future flood safety level is estimated.

【Image of declining return period at certain area】
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Declining the degree of safety level

※ Circled number is number of calculated river system

Declining the degree of safety against flood 
by increasing future rainfall

Flood safety level

（annual exceedance
probability

）
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Hokkaido － － 1/40～1/70 2 1/25～1/50 8

Tohoku － － 1/22～1/55 5 1/27～1/40 5

Kanto 1/90～1/120 3 1/60～1/75 2 1/50 1

Hokuriku － － 1/50～1/90 5 1/40～1/46 4

Cyubu 1/90～1/145 2 1/80～1/99 4 1/60～1/70 3

Kinki 1/120 1 － － － －

Southern Kii － － 1/57 1 1/30 1

Saninn － － 1/83 1 1/39～1/63 5

Setouchi 1/100 1 1/82～1/86 3 1/44～1/65 3

Southern Shikoku － － 1/56 1 1/41～1/51 3

Kyusyu － － 1/90～1/100 4 1/60～1/90 14

All Japan 1/90～1/145 7 1/22～1/100 28 1/25～1/90 47
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Impact for flood safety level by changing rainfall after 100 years
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計画降雨量の増加と基本高水のピーク流量の変化

0% 20% 40% 60% 80% 100% 120% 140% 160% 180%

嘉瀬川

（九州）

那賀川

（四国）

太田川

（中国）

紀の川

（近畿）

雲出川

（中部）

黒部川

（北陸）

利根川

（関東）

北上川

（東北）

石狩川

(北海道）

Estimations of future rainfall are about ×1.0 ～×1.5 compare to current rainfall. Peak runoff will be 
estimated about ×1.0 ～×1.7 compare to current rainfall in 9 major rivers.

×1.0 ×1.1 ×1.2

Design Level
１／１５０

１／１５０

１／２００

１／１００

１／１００

１／１５０

１／２００

１／１００

１／１００

Basin Area
12,697ｋｍ2

7,070ｋｍ2

5,114ｋｍ2

667ｋｍ2

541ｋｍ2

1,574ｋｍ2

1,505ｋｍ2

765ｋｍ2

225.5ｋｍ2

Peak Runoff of Design Flood
18,000 m3／s

13,600 m3／s

About 21,000 m3／s
(Calculated by 1/200)

7,200 m3／s 
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24,000

31,800 
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5,300 

×1.3 ×1.5

Ishikari Riv.
(Hokkaido)

Kitakami Riv.
(Tohoku)

Tone Riv.
(Kanto)

Kurobe Riv.
(Hokuriku)

Izumo Riv.
(Cyubu)

Kinokawa Riv.
(Kinki)

Oota Riv.
(Cyugoku)

Naga Riv.
(Shikoku)

Kase Riv.
(Kyusyu)

Design Rainfall

Changes of peak runoff by future rainfall 3. Impacts of 
heavy rains


