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Abstract

The results of a 10-year integrations of the JMARY global model with the Kuo scheme and the prognostic
Arakawa-Shubert scheme (PAS) were compared. In global, basinwide water balance simulation by the PAS
scheme was more realistic than that of the Kuo scheme, however river runoff by both schemes were overes-
timated as compared with actual observation. Seasonal variation in river runoff simulated by an AGCM was
largely different from that observed on the points of time-lag between precipitation and river runoff and
amplitude. The cause for these discrepancies was attributed to lack of river channel residence time in land

surface model.

Key words: Atmospheric general circulation model, Simple-Biosphere model, River runoff, Water balance in

major river basins, Deep convective scheme
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(a) Convective Precipitation (b) Largescale Precipitation
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Fig. 1 Surface hydrology between Kuo and PAS schemes (Kuo-PAS).
(a) Convective precipitation, (b) Large scale precipitation, (c) Transpiration and intercep-
tion, (d) Evaporation from bare soil, (e) Soil moisture, (f) River runoff.
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Table 1 Annual mean precipitation and river runoff in major river basins.
Runoff Observation  Precipitation (mm/yr) Runoff (mm/yr)

River Name (Region) (km?) (years) NOAA Kuo PAS GRDC Kuo PAS
Amazonas (5. America) 4640300 56 2197 1355 2110 1053 491 990
Zaire ( Africa) 3475000 81 1527 1052 1331 349 412 459
Ob ( Russia) 2949998 55 440 433 303 134 205 151
Yenisei ( Russia) 2440000 49 482 493 471 229 252 236
Lena ( Russia) 2430000 50 347 413 370 216 218 207
Parana ( 8. America) 1950000 80 1172 1191 913 268 582 429
Amur ( Russia) 1730000 52 467 652 561 150 248 237
Changjiang ( Asia) 1705383 4 851 1988 1518 465 1370 905
Mackenzie ( N. America) 1570000 19 346 478 469 168 187 184
Volga ( Russia) 1360000 106 534 628 457 188 276 222
Missouri (M America) 1357677 92 580 462 496 54 140 147
Niger ( Africa) 1000000 29 450 217 39 34 50 26
Murray ( Australia) 991000 20 534 426 112 8 31 21
Zambeze ( Africa) 940000 4 800 945 991 112 404 396
Indus (Asia) 832418 7 583 207 304 86 93 184
Danube ( Europe) 807000 64 749 573 795 253 153 264
Huanhe (Asia) 688421 4 408 970 530 56 511 211
Colombia (M. America) 631960 4 432 584 627 4 365 313
Colorado (M. America) 613830 111 329 296 245 280 159 102
Dniepr ( Russia) 463000 33 576 564 552 101 214 202
Brahmaputra ( Asia) 405000 9 1507 1810 1270 1541 1183 643
Northern Dvina ( Russia) 348000 103 550 629 534 302 320 271
Xijiang ( Asia) 329705 8 1427 2010 1664 681 1038 657
Blue Nile ( Africa) 325000 Fal 929 2137 1050 150 1542 735
Araguaia ( 5. America) 320290 4 1677 1327 1439 604 444 596
Fraser ( M. America) 217000 73 455 838 917 396 504 551
Euphrates ( Asia) 114000 4 684 345 513 269 163 172
Sum 34634982 21035 23023 20581 8149 11555 9511

Runoff Ratio (Runoff/Precipitation) 0.36 0.44 0.46
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Fig. 2 Precipitation and river runoff compared between AGCM and observation.

(a) Precipitation, (b) River runoff
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Fig. 3-1 Seasonal variation of precipitation and river runoff.
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Fig.3-3 Seasonal variation of precipitation and river runoff.
(Mackenzie, Volga, Missouri, Niger)
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Fig. 3-4 Seasonal variation of precipitation and river runoff.
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Fig.3-5 Seasonal variation of precipitation and river runoff.
(Huanhe, Colombia, Colorado, Dniepr)
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Fig. 3-6 Seasonal variation of precipitation and river runoff.
(Brahmaputra, Northern Dvina, Xijiang, Blue Nile)
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Fig.3-7 Seasonal variation of precipitation and river runoff.
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