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EFFECTS OF GLOBAL WARMING ON HYDROLOGICAL CYCLE (2)

By Haruya TanakaMmaru and Mutsumi Kapoya

Synopsis

The effects of global warming on the hydrological cycle are examined by using
the output data from the runoff model identified at the Wajima-Yanagida experi-
mental catchment of 0.15kf and the Eigenji Dam basin of 132 kidf.

In this paper, the climate scenarios for cold and warm periods are constructed
based on temperature and precipitation records for both the coldest and the warmest
decades at meteorological stations located near the study catchments. These climate
scenarios are inputed into the Long and Short Terms Runoff Models identified at
both basins, respectively and simulated responses for cold and warm climate scena-
rios are compared. The results suggests that hydrological responses are more sensi-
tive to precipitation changes than to temperature changes excepting the snowmelt
season.
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Fig. 4. Identified parameters (mm-h unit).
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Table1l. Temperature increase rates and precipitation change rates

Period of Sample Temperature Precipitation
Location observations size increase rate  change rate
(°C/year) (mm/year)
Kanazawa 1886~1990 105 0.0116 0.87
Fushiki 1886~1990 105 0.0066 1.47
Hikone 1894~1990 97 0.0084 -0.89
Kyoto 1881~1990 110 0.0206 0.33
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Fig. 5. Variations in annual mean temperature at Kanazawa, Fushiki, Hikone
and Kyoto.
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Fig. 6. Variations in annual precipitation at Kanazawa, Fushiki, Hikone and
Kyoto.
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Table 2. Climate scenarios for cold and warm periods

DJF MAM JJA SON
Cold | AT | =02 —09 —09 —0.7
Wajima-Yanagida period AP +9 +9 -2 —4
catchment Warm | AT | 402 402 +02 +04
period | AP | +28 +14  +15 -3
Cold | AT | =01 —-09 —-11 -12
Eigenji Dam period | AP +14 -3 0 +15
basin Warm | AT | 402 +0.1 +0.1 0.0
period AP +9 -1 +19 +11

AT: Temperature change (°C), AP: Precipitation change (%)
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WAJIMA YANAGIDA CATCHMENT
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Fig.7. Simulated average snow water equivalent for present
climatic conditions and for two climate scenarios in
Wajima-Yanagida catchment.
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Fig. 8. Simulated average snow water equivalent for present
climatic conditions and for two climate scenarios in
Figenji Dam basin.
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WAJIMA YANAGIDA CATCHMENT
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Fig.9. Simulated average monthly runoff for present climatic
conditions and for two climate scenarios in Wajima-
Yanagida catchment.
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Fig.10. Simulated average monthly runoff for present climatic
conditions and for two climate scenarios in Eigenji
Dam basin.
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Table3. Simulated average annual evapotranspiration and
runoff for present climatic conditions and for two
climate scenarios

Climate
scenarios

Weiima.Yanasid BASE 2502 676 1803
apma-ranagida | coyp 9585 659 1897

P LE TQ

catchment WARM 92876 680 2162
BASE 2592 578 2011
Eigenji Dam basin | COLD 2706 563 2139

WARM 2874 578 2290

T P: Average annual precipitation (mm)
Y E: Simulated average annual evapotranspiration (mm)
£Q: Simulated average annual runoff (mm)
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