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Fig. 2 Flowchart for proposed research 
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Table 3  Classified results at the Shiribetu River

Jan Min 0.2,0.4,0.4 z500 C 105 
Feb Min 0.7,0.3,0 z500 C 143 
Mar Min 0.2,0.4,0.4 z500 C 90 
Apr Min 0.2,0.4,0.4 z500 C 82 
May ALL 1 slp C 15 
Jun ALL 1 slp C 15 
Jul ALL 1 slp C 17 
Aug ALL 1 slp C 17 
Sep ALL 1 slp C 15 
Oct Min 0.7,0.3,0 z500 C 143 
Nov Min 0.2,0.4,0.4 z500 C 78 
Dec Min 0.2,0.4,0.4 z500 C 82 

Table 4 Classified results at the Gokase River 

Jan ALL 1 slp B 63 
Feb ALL 1 slp C 60 
Mar ALL 1 slp B 79 
Apr ALL 1 slp A 97 
May ALL 1 slp B 75 
Jun ALL 1 slp B 96 
Jul ALL 1 slp B 97 
Aug ALL 1 slp B 17 
Sep ALL 1 slp B 15 
Oct ALL 1 slp B 15 
Nov ALL 1 slp A 89 
Dec ALL 1 slp B 44 

CGCM 20

1 7
Fig. 4 20

JRA25

Fig. 4  Number of data against clusters at the 
Shiribetu River 

Table 5
Table 6

pd CR

p
e P

PTq
TC

Lwqq
/

0,exp  (38) 

Cv 717J/K kg Rd

287m2/s2 K P0

1000hPa 2.5 106J/kg w T

Table 5  Relationship between precipitation and 
meteorological conditions at the Shiribetu River 

Table 6  Relationship between precipitation and 
meteorological conditions at the Gokase River 
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Fig. 5 Monthly precipitation with Weather Generator 
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Fig. 6Monthly precipitation with Weather Generator 
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Fig. 8  Monthly precipitation after downscaling at 
the Shiribetu River Basin

Fig. 9  Monthly precipitation after downscaling at 
the Gokase River Basin 

Fig. 10 Locations of cluster centers at January in the 
Shiribetu River Basin 

1
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Fig. 10
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Table 7 

Table 7 Re-calculation of classified results for 
rainfall occurrence probabilities 
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Fig. 11
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Fig. 11 Examples of classified clusters at January in 
the Shiribetu River Basin: Upper; Cluster No.2; 

South-West type, Lower; Cluster No.13; North-East 
type 

Fig. 12 Frequency distribution of precipitation at 
June in the Gokase River Basin; left; normal axis, 

right; log-axis 
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Fig. 13  Comparison of AMeDAS data, discharge, 
snowmelt, and rainfall at Nakoma in the Shiribetu 

River 

Fig. 14  Snow depth sequence in the Shiribetu River 
Basin; Upper AMeDAS, Lower; 21C-downscaling 

Fig. 15  Comparison of AMeDAS data, discharge, 
snowmelt, and rainfall at Miwa in the Gokase River 

Fig. 16  Comparison of Peak and lowest discharge at 
Miwa in the Gokase River Basin 
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Working Group I to the Third Assessment Report of the 
Intergovernmental Panel Climate Change(2001): 
Climate Change 2001: The Scientific Basis 

Estimation of Precipitation Variation in River Basin scale due to Global Warming 

Takashi KOBAYASHI*, Toshiharu KOJIRI and Toru NOZAWA**

*Graduate School of Engineering, Kyoto University 
**National Institute of Environment Studies 

Synopsis 
     To estimate the precipitation variation in the designated river basin, the pattern classification 
method and weather generation algorithm are combined to take the downscale approaches for outputs 
of CGCM (Coupled Global Circulation Model). The simulated results in the Shiribetu River and the 
Gokase River in Japan, showed the great difference in the special and temporal precipitation 
distribution. The hydrological impacts due to global warming in the river basin scale were evaluated 
through the distributed runoff model with 1km and 1hour unit data. 

Keywords: downscaling, global warming, precipitation variation, pattern classification 
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