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Table 1 The results of the univariate trend test at 6 meteorological stations from 1959 to 2009 (Statistics Z)
P 1.58 3.35 0.03 0.36 -0.03
P 1.73 1.91 0.78 1.23 -0.54
D 0.69 2.31 -1.85 -2.19 -1.50
a=0.05, 2 =%1.96,
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2 1959~2009 6

Table 2 The results of the multivariate trend test at 6 meteorological stations from 1959 to 2009

CIT CST CET
(P,D) 2.79 5.99 1.25 1.96 45812 310 108
(PrsD) 3.16 5.99 1.57 1.96 53192 239 097
(P,P,..) 3.92 5.99 1.97 1.96 84 212 267 689
(P,P,...D) 4.05 7.81 1.70 1.96 91 608 360 833
(P.D) 13.06 5.99 2.93 1.96 251794 344 884
(PusD) 5.92 5.99 2.39 1.96 136 921 290 705
(P,P,..) 12.10 5.99 2.82 1.96 226 265 322 052
(P,P,...D) 14.78 7.81 2.79 1.96 307 490 456 979
(P,D) 25.43 5.99 -2.38 1.96 292 202 270 052
(PyusD) 22.38 5.99 -2.09 1.96 313 625 233 866
(P,P,..) 1.68 5.99 0.89 1.96 24 785 287 118
(P,P,...D) 25.68 7.81 -1.23 1.96 315 306 340 326
(P,D) 6.18 5.99 -1.00 1.96 52 466 305 926
(PosD) 4.96 5.99 -0.68 1.96 61 850 241210
(P,P,..) 1.01 5.99 0.45 1.96 9434 306 367
(P,P,...D) 6.20 7.81 -0.42 1.96 61 875 384 422
(P,D) 9.27 5.99 -1.02 1.96 74 925 297 596
(PrsD) 7.97 5.99 -0.61 1.96 96 004 242 048
(P,P,..) 1.67 5.99 1.23 1.96 25129 288 716
(P,P,...D) 9.87 7.81 0.11 1.96 98 029 367 468
(P.D) 3.49 5.99 -0.86 1.96 34621 298 087
(PrsD) 2.51 5.99 -1.42 1.96 39220 230 758
(P,P,..) 0.36 5.99 -0.55 1.96 4649 272 426
(P,P,..D) 5.05 7.81 -1.14 1.96 39 245 345 882
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Trend Analysis of Precipitation in Beijiang River Basin Based on Multivariate Mann—-Kendall Test
WANG Le', LIU Dedi', LI Tianyuan', WANG Jiasheng®, LI Lingyun®
(1.State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China;
2. Yangtze River Scientific Research Institute, Wuhan 430010, China)

Abstract: Precipitation is the main source of water resources in the Beijiang River Basin, so studing the changing trend of

precipitation is essential to appropriate planning and permanent utilization of water resources. However, the present trend analysis is

mainly based on univariate trend test while the multivariate method is rarely applied. Therefore, this paper applied the univariate

and multivariate Mann—Kendall trend test method to analyze and obtain the whole trend of the precipitation in the Beijiang River

Basin. The input data were extracted from the daily precipitation at 6 representative meteorological stations of the Beijiang River

Basin from 1959 to 2009, with the 3 characteristics

(the annual precipitation, annual precipitation days and annual peak

precipitation) being analyzed specifically. The results indicate that insignificant trend was detected at the stations of Renhua,

Shaoguan, Lechang, Lianzhou and Guangning, while significant one detected at Qingyuan station. In the overall trend analysis,

multivariate trend test methods can take into account the multiple attributes and characteristics of precipitation, which can better

capture the whole precipitation trend of precipitation of the basin.

Key words: precipitation; multivariate trend analysis; Mann—Kendall test; Beijiang River Basin



