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Analysis of spatial interpolation methods to
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Abstract; [Objective] Comparing the results of the four kinds of spatial interpolation methods, this pa-
per makes a basis to analyze the temporal and spatial distribution of regional precipitation in Yulin. [Meth-
0od)] Combined with the geographic information system (GIS) technology,the annual precipitation data of
45 hydrometric and precipitation stations in Yulin from 1970 to 2004 based on the DEM(Digital Elevation
Model) of 1 km X1 km spatial resolution are used to establish the regression equation among the precipita-
tion, the coordinate and elevation of the 45 stations. Average annual precipitation (from 1970 to 2004) data
of the 35 stations in Yulin are interpolated and analyzed by inverse distance weight tension (IDW), Spline
with tension,Ordinary Kriging, CoKriging methods. The precipitation data of the last 10 stations are used
to analyze the comparative error and validate the results of the interpolation. Based on the interpolation re-
sults,the spatial distribution of precipitation in Yulin is analyzed. [Result) The results indicate that the
four interpolators have all achieved high precision in reflecting the spatial distribution of average annual

precipitation in Yulin,among which CoKriging method having dealt with topography factor proves to be the
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most effective, followed by Ordinary Kriging, IDW and Spline with tension method. Interpolation results

show that the precipitation distribution in Yulin is clearly latitude zonal,and is greatly affected by topogra-

phy,physiognomy and seasonal factors. [Conclusion) Considering the topography factor in the study area,

the GIS spatial interpolation techniques can improve the accuracy of interpolation of precipitation,and re-

fine the data of analyzing the temporal and spatial distribution of regional precipitation.
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Fig. 1 Map of locations of the hydrological and precipitation stations and the DEM in Yulin
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Table 1 Regression coefficients of monthly mean precipitation and mean annual precipitation of the equation
and the correlation coefficients (R*) of the 35 stations in Yulin
l\/}I:]oﬁh ao ai as as R?

1 27.339 —0.075 —0. 336 —0.004 0. 874

2 55.519 —0. 147 —0. 808 —0.004 0. 958

3 —121. 255 1. 868 —1.984 0.003 0. 955

4 —268.923 3. 367 —0. 243 0.011 0.626

5 —317.500 4.201 —3. 660 0.026 0.771

6 —832. 350 9.278 —4.113 0.023 0. 639

7 —1 428. 254 10.071 10. 071 0.010 0.551

8 —2 496. 244 20. 358 7.178 0. 080 0. 357

9 —315.037 5.926 —7.127 0. 009 0.733

10 75.163 3.829 —11. 874 0.017 0.532

11 583.293 —0.293 —12.948 0. 044 0. 386

12 545, 452 0.035 —13.125 0.041 0.311

424E Whole year —4 894. 626 59. 365 —33.194 0.046 0. 863
22 WIEFH ORI 36 167 35 %4 35 W Bt 0030 3 4135 4
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Fig. 2 Four precipitation estimations for Yulin

A. IDW;B. Spline with tension;C. Ordinary kriging; D. CoKriging
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Table 2 Comparison of the differences between the predicted results of the interpolation methods and the actual
precipitation of the 10 stations in Yulin mm
o S i Predicted value
6 Actual P2 R Bk 6 57 7 WL 4 f 18 DA 5 4
Station precipitation IDW Spline with Ordinary mﬁg
tension kriging CoKriging
FNA %% Sunjiacha 369.519 385.614 392.163 384. 722 381. 849
# A Shenmu 407. 867 373.214 368.915 375. 840 377.210
it K& Xiejiabao 354.762 391.029 393. 846 391. 320 389.197
Hi 4 Jizhen 409. 041 403. 347 401. 339 403. 874 406. 504
Wik Xincheng 394. 809 383.742 410. 921 407. 955 402.510
Wi Jingbian 393. 818 382. 250 374.158 378. 854 380. 826
#5775 Hancha 379.068 372.975 385. 806 379. 388 379.532
T FH %5 Qingyangcha 421.829 396. 532 408. 186 411.012 409. 599
222 Lijiahe 421. 417 401. 790 395. 546 408. 627 409. 334
H K )I| Baijiachuan 461. 237 428. 356 438. 757 443.052 441. 450
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Table 3 Error analysis between the results of the interpolation methods and the actual precipitation

of the 10 stations in Yulin (z test)

95% BEAFX[H

ST P e 3 B ~ ; .
W17 SEHREM /mm AEAEEE/mm :F?%%# 95% confidence interval K
Interpolation Difference Std. %ﬁ Fbx of the difference ; tl'% P
method in means deviation b rr.l:arr:()r TR I B ©s
Lower Ubpper
IDW 9.452 21. 894 6.923 —6.210 25.113 1. 365 0. 205
Spline 4,373 24.671 7.802 —13.276 22.022 0.561 0. 589
O-Kriging 2.872 19. 848 6.277 —11. 326 17.071 0.458 0.658
CoKriging 3.535 18. 483 5. 845 —9.686 16. 757 0. 605 0. 560
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Table 4 Statistic results of four interpolation methods (Grid : 445X 295)

K EWIRES e /ME /mm KA /mm 24 /mm P i 22 / mm AR A R AL
Interpolation method Minimum Maximum Mean Std. deviation Cou Cs
IDW 329.178 460. 600 383. 45 22.151 0.058 0.002
Spline 324. 376 465. 672 381.07 30. 603 0. 080 0.001
O-Kriging 345.099 463. 335 382.17 27.219 0.071 0.630
CoKriging 348. 189 459. 341 383.09 24,984 0.065 1.126
x5 ETHRAZESHEELELERNAKTRKESITHE
Table 5 Basic statistical data on precipitation in the northern,eastern and western regions of
Yulin based on CoKriging interpolation method
X4 e /ME /mm B K AH /mm -2 /mm R 7 R I 25 78
Region Minimum Maximum Mean Co Cs
Jb#F X 8%, Northern region 348.188 6 410.692 4 371.943 0.033 —0.132
AKX 3, Eastern region 354,626 1 459. 341 4 409. 032 0.073 —0.067
PG # IX 4, Western region 353.141 9 419. 817 4 377.181 0. 045 0. 367
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Fig. 3 The spatial distribution of monthly precipitation in different seasons (on behalf of month), Yulin
A. January;B. April;C. July; D. October
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