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Spatial-temporal Distribution of Precipitation in Gansu Province Last 42 Years
WANG Hong-xia', LIU Xiao-ni', LI Chun-bin"'*, REN Zheng-chao''’, PAN Dong-rong' , WEI Jing-qiong'
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Abstract: The basis of meteorological data of annual average precipitation and its trend from 1970 to 2011 in Gansu
province was analyzed for spatial interpolation and cross validation, and the spatial-temporal variation of precipitation
was analyzed further by using methods of IDW, OK, CK, Micro-topographic Factors and Analytic Method Based on
Multiple Regression and Residues ( M-AMMRR ), improved M-AMMRR ( I-AMMRR ). The results showed that
[-AMMRR, combining with climatic factor, longitude and latitude, altitude and micro terrain factor (slope, aspect) to
interpolate based on OK, significantly improved simulation accuracy of precipitation, which was the most suitable
interpolation method for arid and semi-arid area. Annual average precipitation had a downward trend from southeast to
northwest during last 42 years in Gansu province. Accordingly, the distribution of climatic zone varied from humid
region, semi-humid region to semi-arid region and arid region. Meanwhile, the area of arid region was the largest,
accounting for 43% of the total area. Apart from Qilian mountain, middle-eastern Hexi corridor and north mountains,
annual precipitation in Gansu province decreased during last 42 years. Precipitation in summer showed a decreasing
trend while increased in winter. Precipitation variation indicated zonal distribution in spring and autumn. The results
detailed the distribution of the precipitation in Gansu province, which could provide the basis for adjustment of

agricultural structure, the development of characteristic agriculture and precision agriculture.
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Table 1 Cross validation of different interpolation simulation results

[ Ak Precipitation

[ K {i [ 3R Precipitation trend rate

OK CK IDW M-AMMRR  [-MMRR OK CK IDW M-AMMRR I-AMMRR
R 0. 981 0. 981 0.972 0. 994 0.996 0. 730 0.731 0.599 0.735 0.768
MAE 31.950 31. 842 43.53 21.131 15. 825 3.958 3. 880 4.853 3. 630 2. 854
MRE 0. 137 0. 136 0.173 0. 099 0.073 1.019 1.017 1.441 0.787 0.769
RMSE  40.811 4.0634 54.12 26. 895 22.266 5.185 5. 181 6. 465 4.977 3. 965
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Table 2 The area of different climatic regions in Gansu province

S X Climatic region A Area i A L
(km?)  Percentage( % )
FE X ( <200mm) Arid area 173477. 00 42.92
A ELX (200 ~400mm ) Semi-arid area 79521. 40 19. 68
24 (X (400 ~800mm ) Semi-humid area  145593. 00 36.02
{38 X (> 800mm) Humid area 5555.07 1.37
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Fig. 1 Distribution of annual precipitation (a) and its tendency rate (b) from 1970 to 2011 in Gansu province (I-AMMRR results)
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Fig. 2 Distribution of annual average precipitation in the latest four decades
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Table 3 The area of different climatic regions in Gansu province ( km*)

S5 X Climatic regions 1970 - 1979 1980 - 1989 1990 - 1999 2000 -2009
FEIX Arid area 174170. 29ab 182949. 32a 163517. 36b 169870. 47ab
2 FRIX Semi-arid area 75339.60b 80549.31ab 78363. 14ab 86261.50a
IRV X Semi-humid area 150114. 64ab 139514.70b 158572.44a 146069. 11ab
#24 X. Humid area 4521.94a 1133.14d 3693.53b 1945.39¢

Y R ORIRLNG R 2 5 3 (P <0.05)

Note ; Different letters in the same line indicate significant differences (P <0.05) ,
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Fig.3 Climate tendency rate of seasonal precipitation in Gansu province from 1970 to 2011
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