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Abstract Evaluation of soil water balance response to climate change is one of the most important aspects of assessing
climate change impact on agricultural production under the background of global change. A new empirical approach was

used to downscale GCM grid output and three emissions scenarios A2a B2a and GGal of Wangdonggou watershed

during 2010 — 2039 were developed to simulate the potential change of soil water balance soil moisture evaporation

percolation and crop transpiration with the WEPP model. HadCM3 predicted a 1. 8% — 7. 5% increase in annual
precipitation 0.5 —0.9 °C rises in maximum temperature and 2.0 —2.3 “C rise in minimum temperature for the station.

Compared with the present climate plant transpiration would mainly change from April to June and soil evaporation from
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July to September. Percent increases under climate changes as averaged for each emissions scenario and slope ranged
—5%—19% for crop transpiration —4% —4% for soil moisture —7% — 7% for soil evaporation 6.5% —44.1% for
wheat grain yield 26.3% —41.7% for maize yield. Predicted soil water percolation change was the greatest under A2a

the least under GGal and intermediate under B2a. These results suggest that change of climate and crop growth will

influence soil water balance significantly.

Key Words downscaling climate change impact assessment soil water balance general circulation model WEPP
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Fig. 1 The difference of monthly mean precipitation maximum and minimum temperature between measured and GCM grid from 1957 to 2001

1 2010 ~2039 1957 ~2001
Table 1 Averaged annual climate perturbations between 1957 —2001 and 2010 — 2039

Emissions Scenario P change % T, shift C T, shift C
A2a 1.8 0.9 2.3
B2a 13.9 0.5 2.1
GGal 17.5 0.8 2.0
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Table 2 The response of ET and soil water balance to three scenarios under conventional tillage
€O, A2a B2a GGal
CO, concentration pmol/mol Baseline 350 592 416 445
Slope C 5° 10° 5° 10° 5° 10° 5° 10°
Depth mm 353 348 339 332 396 389 419 413
Transpiration Change % 0 0 -4 -5 12 12 19 19
Depth mm 301 297 289 285 305 300 312 308
Soil Moisture Change % 0 0 -4 -4 1 1 4 4
Depth mm 183 179 171 166 187 182 196 192
Evaporation Change % 0 0 -7 -7 2 2 7 7
Depth mm 0.58 0.58 0.87 0.76 0.58 0.58 0.83 0.71
Percolation Change % 0 0 50 32 0 0 43 23
Yield t/hm? 2.9 2.8 2.9 2.8 3.5 3.4 4.1 3.9
Wheat Change % 0 0 -1 -1 23 22 41 41
Yield t/hm? 7 6.8 8 7.8 8.6 8.3 9.6 9.5
Maize Change % 0 0 15 14 23 22 38 38
SRES special report on emissions scenarios
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