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Evaluation of CLIGEN precipitation elements on Loess Plateau
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4. USDA- ARS Grazinglands Research Laboratory, 73036, El Reno, Oklahoma, USA)

Abstract Among the commonly used stochastic weather generator, CLIGEN is the only one that generates
precipitation elements (1. e. precipitation amount, storm duration, time to peak, peak intensity), which will
affect the output of hydrological and agricultural response models. Using daily weather data of Changwu weather
station from 1957 to 2001, precipitation element data of Wandonggou watershed from 1988 to 2001 and 100
years of CLIGEN generated data, were the ability of the CLIGEN model to reproduce daily, monthly, and
annual precipitation amounts, probability distribution, extremes, and internal storm patterns (i. e., storm
duration and relative peak intersity) were evaluated. Means of daily, monthly, and annual precipitation were
adequately preserved by CLIGEN and were evaluated absolute relative errors were not more than 1. 0%; Star
dard deviation were all unpredicted and the absolute relative errors were less than 6. 6% . Two other probability
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distributions except daily precipitation were well simulated. Mean absolute relative errors for the alk time maxi-

ma of daily, monthly, and yearly precipitation were relatively bigger than corresponding precipitation, suggest
ing that the ability of predid ing extreme need to be improved. The frequencies of wet periods were relatively
well replicated by the model, while the frequencies of dry periods less than 20 days have an average relative
error of 8.9% . Relative peak intensity generated (ip) by CLIGEN was relatively overestimated than the mea-
sured. The CLIGEN- generated durations and precipitation have the similar trend, which were overpredicted for

small storms or short duration and underpredicted for large stoms or long duration compared with the measured.
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Tah 1 Statistics of daily and annual maximum daily precpiation anomts
! % 1%
/ mm 85 8.6 1.0 49 3 46.9 -52
/ mm 98 9.4 - 4.8 16 8 16. 85 0.5
28 2.9 2.4 10 1.7 41. 1
118 4.2 16.9 14 4.3 67.5
/ mm
25 23 2.6 11.5 383 36.2 - 58
50 50 5.3 5.7 46 5 41.9 -11.1
75 10 8 11. 1 2.7 58 6 4.1 - 83
95 278 26. 9 - 33 812 8.3 - 37
/mm 102 2 124. 3 17.8 — — —
/d 64 91 4. 89 - 0.03 — — —
KS P 0.002 0.333
P 0.008 0.292
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Tab. 2 Statistics of morthly and annual precipitation amouris

! % ! %
/ mm 48 0 8.3 0.5 576.3 579. 1 0.5
/ mm 50 2 47.1 - 6.6 127.6 121.2 -53
17 1.4 -16.9 0.2 0.9 81.3
34 2.4 -40.6 - 0.6 1.3 145. 4
/ mm
25 105 10. 3 - 1.7 479.0 494.6 3.2
50 325 35.4 8.2 557.9 569. 0 2.0
75 70 3 70. 4 0.2 673. 1 42.7 - 4.7
95 147 4 141.2 - 4.4 808. 1 4.7 - 1.7
/mm 305 9 275.2 -11.2 822.2 R7.0 16.7
KS P 0. 650 0.933
P 0.453 0.98
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Fig. 2 Cumulative distrbution of precipitation amourts, duration , maximum precipiation and precipiation intensiy ratio
, 3 > lmm > 10 mm 3 >1mm > [0mm
>S>1lmm > 10mm , Tab.3 Statistics of storm duration and relative peak
intensity for storms > 1 mm and > 10 mm
> 1 mm > 10mm
,> 10mm > 1 mm s
> 1 mm , D i, D i, D i, D i,
5 > 10 mm 6.40 1.65 207 518 9.65 169 213 54l
; » CLIGEN 5.2 245 1.42 548 666 108 136 519
1.67 443 1.9 397 108 136 112 339
P=0.01 KS 3.6 20.02 677 30.35 252 358 114 1906
CLIGEN ,
, CLIGEN , CLIGEN
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