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Fig. 1 The sketch map of the main rainfall stations in Wuding River Basin
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Tab. 1 Precipitation in typical rainfall stations (1990 ~1997) (mm)

b % 1990 1991 1992 1993 1994 1995 1996 1997
K 401. 90 279. 90 374. 90 159. 40 259. 40 243. 40 267. 90 394. 40

¥ 432. 80 436. 90 431. 60 325.10 514. 00 261. 60 527. 80 406. 20

i 401. 00 333. 30 375. 00 263. 10 391. 50 298. 90 354. 80 330. 60

i 461. 20 309. 80 457. 50 286. 30 491. 30 326. 30 390. 70 279. 40
THEH 452. 30 408. 00 433. 80 367. 90 634. 30 482. 00 483. 80 396. 40
28 5] 474. 90 415. 30 466. 10 318. 40 518. 30 454. 60 427.10 243. 40

PRI R R 22 X B R B AR G R R 2,
0.42, YLHI T PR BRI 14T i AR5

AR R RN 0.28, RN

x2 EFRGitHEs
Tab. 2 Basic statistical data
AT 1990 1991 1992 1993 1994 1995 1996 1997
iob(s) 5.862131 5.79234 5.929431 5.668724  5.998442 5.822549  5.812261 5.502723
yig s 0.050667 0.046585 0.061219 0.065488 0.042449 0.061638 0. 06604 0.087671
RUEB TS 0.3143 0.305006 0.341561 0.369516 0.281147 0.349018 0.361907 0.420258
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Tab. 3 Fit-in parameters in the model

BHA 1990 1991 1992 1993 1994 1995 1996 1997
a (km) 22.21 20,17 49.66  27.90  68.65  49.23  20.95  52.34
Co (mm?) 0.013  0.024  0.042  0.027 0.036  0.056  0.027 0.2l
C (mm?) 0.029  0.023 3.742M 0.052 1.02M 3.56M  0.06  1.41M
r (km) 1 10 8 1 8 8 6 8
ol 0.18  0.21 018  0.22 019  0.26  0.18  0.35
RN 67 67 67 60 60 56 67 60
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Analysis of the spatial variability of rainfall
in Wuding River Basin

LI Li-juan, WANG Juan, LI Hai-bin
(Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China)

Abstract; The Wuding river basin lies in the middle reaches of the Yellow River, the typi-
cal area of the Loess Plateau which is characterized by serious soil erosion. So the analysis
of hydrological factors such as precipitation is invaluable for understanding water cycle
process and its impact on the watershed. Geostatistical methods, originating from geology
in the 1950s, have been expanded to many other scientific fields for their unique statistical
and interpolating advantages. In this paper, we tried and applied ordinary Kriging (OK)
technique, one of the geostatistical methods, to analyze the spatial variability of annual
precipitation at 67 rainfall stations for this watershed during the period from 1990 to
1997. Because of the attributes of the rainfall data of which the frequency distribution tal-
lies with logarithmic normal distribution, the original data were processed by logarith-
mic transformation, corresponding the logarithmic Kriging technique was taken as the
analyzing and interpolating method, which made the application of geostatistical technique
more convenient and easier,also the analysis more reasonable. The result revealed that the
semi-variograms of rainfall were best described by spherical variogram model, suitable to
most natural variables, and subsequently it was chosen to fit in the needed parameters for
interpolation. From the final parameters atlained, il was indicated that the ranges of
each year in the studied time series were not the same, even varied greatly. The range of
1991 was up to 20. 17 km, which was the minimum, while that of 1994 appeared to be
68. 65 km, with the coefficient of variability of the year being the minimal. This conse-
quence can best explain that the period of 1994 was the most even period in the time series
for the variability of rainfall in Wuding river basin. In the meantime, studies indicated the
existence of the nugget effect in each year; which may be primarily caused by random fac-
tors at a spatial scale less than the range. After the analysis of rainfall data using Kriging
technique, three-dimensional maps of different years were created for the further study and
utilization, which made the spatial variation easy to be discerned. The northeast and
northwest parts are characteristic of low variations with low rainfall compared with other
regions, while the middle part of the south exhibits high fluctuation. If the statistical a-
nalysis is combined with other maps such as the relief map or DEM, some other meaning-

ful information can also be acquired.

Key words: ordinary Kriging technique; spatial variability; Wuding river basin; rainfall
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Fig.3 3D maps of rainfall in the selected area (1990~1997)





