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Analysis of Precipitation Variation in the Heihe River in Recent 50 Years
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Abstract: The Heihe River Basin is the second largest inland river basin in northwestern China, and its middle reach area has
gentle terrain slope and abundant water resources for the operation of reservoirs. Moreover, the river basin is one of the grain
and vegetable production bases in western China. Under climate change, the rainfall pattern changed to some extent in the river
basin. In this paper, the daily precipitation data of 15 meteorological sites in the Heihe River Basin and the surrounding area
from 1960 to 2010 and the national 1: 250,000 DEM data were used to analyze the variation characteristics of precipitation in
the plain and hilly area of H ethe River Basin. The results showed that (1) there is less precipitation in the plain region but more
in the mountain area, and the overall precipitation has increased with most of which occurs in the mountain area; ( 2) the precipt
tation centroids of the mountain and plain area move to the southwest and it is more obvious in the mountainous area;and (3)
the wide distribution of O~ 100 mm precipitation decreases while the less distribution of 300 mm precipitation increases.
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Fig. 1 Location of the Heihe River Basin and

distribution of meteorological stations
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Fig. 2 Grids of the Heihe River Basin (5 kmx 5 km)
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Table 1 Basic geomorphology of China
HCAR B/ m < 20~ 30 < 100 100~ 200 200~ 500 500~ 1 000 1 000~ 2 500 > 2 500
I s & R o I f AR L iR L AR L BOGEAR
6 2000
3

Fig. 6 Precipitation centroid in 2000
Fig.3 Relative relief heights
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Fig. 4 Distribution of plain and mountain area
5 - 7 (Cy)
Fig.5 Compound modes of zones and precipitation Fig.7 The C, of precipitation in the Heihe River Basin
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8 20 90
Fig. 8 Variation of precipitation in 1990 s

9 M- K
Fig.9 M K values of precipitation in the Heihe River Basin
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Table 2 Centroid of average annual precipitation and M-K values
X 35k, ZRE i MAH(&RE) M H( 4
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Fig. 10

11
Fig. 11
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Variation of mean precipitation centroid
in the Heihe River Basin

Variation of mean precipitation centroid

in the plain area of the Heihe River Basin
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Fig.12 Variation of mean precipitation centroid in

the mountain area of the Heihe River Basin
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Fig. 13 Variation of coverage area of different

precipitations in the Heihe River Basin
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Fig. 14 Variation of coverage area of different

precipitations in the plain area of the Heihe River Basin
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Table 3 The average coverage area of different precipitations

and M-K values in the Heihe River Basin

APk P sUX 1 X
[X 1, o] ol ol
Wity W o
0~ 100 mm - 1.113 0.57 - 0.995 0.74 - 1.113 0.40
100~ 200 mm 0.795 0.26 1.012 0.25 -1.280 0.27
200~ 300 mm  0.627 0.10 1.196 0.01 0.276 0.20
300 mm UL I 2.183* 0.07 1.196 001 2.166" 0.13
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15
Fig. 15 Variation of coverage area of different precipitations
in the mountain area of the Heihe River Basin
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