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Spatial and lemporal Variation of Rainfall in the Hailar River Basin Based on Geostatistics Theory
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Abstract: The geostatistics theory was introduced into the research field of hydrology and water resources and combined with random

function theory to determine the experimental variation function of annual precipitation in the H ailar R iver Basin based on the measured

annual precipitation data at a few stations. Then, the structural function of geometric anisotropy of hydrological variables was obtained

by selecting, merging, and fitting the experimental variation functions in different directions. The theory of spatial estimation with ant

sotropy and universal kriging of multiple time periods was applied to achieve the analysis and calculation of average annual precipitation

a an arbitrary point in space and in a basin with various scales. Finally, the advancement, convenience, and accuracy of the theory and

method used in the paper were confirmed through the comparison of the results determined by the method of arithmetic average, inverse

distance method, and Thiessen Polygon method.
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Fig. 1 Variation of sliding average value of annual precipitation {m(xl’ %2) = aot @ixi+ ;%) (16)
in 44 Years at different rainfall stations and hydrologic stations m(x1, %2) = at axit+ @t axit axit asy,
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Table 1 Trend surface analysis of annual precipitation in the Hailar River Basin and its neighborhood stations from 1956 to 2006
Ea / mm / mm
it x/km y/km  x°2/J7 km?2 y*2/Jj km? xy/ )] km?2 P/ mm P/ mm P* /mm
G 357.6  5442.17 12.8 2 962.3 194.7 460. 3 417.9 414. 4 42.4 46
Holsk 257.5 5572.4 6.6 3105.2 143.5 325.4 350. 8 2.5 - 25.5 -17.2
Wi 402.1 5410.2 16.2 2 927 217.6 443.8 446.3 41.7 - 2.5 2.
E;E Yegh ] 320 5371.4 10.2 2 885.2 171.9 424.5 399.5 406. 9 25.1 17.6
% FE 506 5 563.2 25.6 3094.9 281.5 510.9 499.7 511 11.2 -0.1
AL 451.7 5613.5 20.4 3 151. 1 253.6 486. 6 464.5 490. 1 22.1 - 3.5
BIRA 364.4  5318.3 13.3 2828.4 193.8 454.9 429 43.2 26 11.7
RrAkM  301.3 55985 9.1 3134.3 168.7 393.6 375.6 377.8 18. 1 15.8
LRI 381.9 5 494 14.6 3018.4 209.8 451.5 429.5 426. 4 22 25.1
F A 330.4  5469.4 10.9 2991.4 180.7 408. 1 400. 2 395.9 7.9 12.2
ARIVIe " 276.1 5354.4 7.6 2 867 147.9 410. 5 374.2 389.2 36.3 21.3
K B 264.2  5395.7 7 2911.4 142. 6 32.6 364.8 39.9 - 32.2 -37.3
)L T [ 259.9 5437.9 6.8 2957.1 141.3 323.7 359.8 356.9 - 36.1 - 33.2
o HTE AN 263.2  5457.1 6.9 2977.9 143. 6 357.2 360. 7 355.3 -3.5 1.9
Skl 258.6  5490.7 6.7 3014.7 142 283.2 356. 1 Hu7.4  -72.9 - 64.1
5L 202.5 5 460 4.1 2981.1 110.5 305 324.3 314.6  -19.3 -9.6
W% i 144.8 5472.7 2.1 2995.1 79.2 267.9 289.1 270.7 - 21.3 - 2.8
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Fig 2(a)

and 90 directions in Hailar River Basin

Variogram of annual precipitation in (f

2(b) 45 .- 45
Fig. 2(b)

Variogram of annual precipitation in 45 and

- 45 directions in Hailar River Basin

2

Table 2 Fitting parameters of theoretical variation function of

annual precipitation in different directions

o G/ mm? C/ mm? al km
0° 50 5200 367.275
90° 50 5200 457. 653
45° 50 5200 511.732

- 45 50 5200 291. 685
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Table 3 Statistics results of annual precipitation
mm
KLk
MH - 5yR For afe MR WL g e
HF A xkE oo IR

S 429.5 385.7 382.8 322.9 314.7 347.3 286.3 299.4275.5
{livh{H 409.5 380.4 349.5 344.7 328.2 339.2 336.9 300. 3 286.9

Wz 20 5.3 33.3 -21.8-13.4 8.1 -50.6 -0.9 -11.4
Gl R 7K ikl
o e BREEHRE . . e s
W in 5 g AR e G HERURH
R Aw TR T oW A
i3 A
SEPNAE 347.6 381.5 321.5 325 467.7 404.4 422.7  357.2
fHE 340.4 389.3 29.4 337.6 459.3 409.4 417.2  358.0
Wz 7.2 -7.8 22 -12.6 8.4 -5 5.5 -0.9

g 4 R A EZ G S5

Me= - 0.4(mm),02= 4231, §* 2= 4229, P{1 Z- 2" | 2
1. 965 )= 66/1683= 3.98% .
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4
Fig.4 Comparison on measured annual precipitation and

estimated annual precipitation using universal kriging

5
Fig. 5

Estimation error histogram of annual precipitation

6

Fig. 6 Absolute normalized d eviation
histogram of annual precipitation
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Fig. 6 Comparson of average annual precipitation at some hydrol ogical

stations in the Hailar River Basin obtained from three methods
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