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(haracteristics analysis of time serial of rainfall in the northern part of Haihe River Basin from 1956 to 2012
ZH ANG Shu yu, WANG Jiarr hua, ZHAT Jia qi, LI Hat hong, ZHAO Yong, WANG Qing ming, ZH ANG Wei
(State Key Laboratory of Simulation and Regulation of Water Cycle in River Basin
China Institute of Water Resources and Hydropower Research, Beijing 100038, China)
Abstract: The annual precipitation time series of 20 climate stations in the northern part of Haihe River Basin from 1956 to 2012
were analyzed in this paper. The spatial and multr temporal characteristics of the rainfall were analyzed from the aspeds of trend
test, period analysis, breakpoint detection and spatial heterogeneity analysis. The results showed that: (1) the rainfall of the
northern part of H aihe River Basin decreased by 14. 9mm per ten years; (2) rainfall of different time scales had significantly dif
ferent characters: the monthly rainfall was steady, with rainfall in October and November decreasing significantly and that in
May and June increasing significantly; the rainfall in spring and autumn were relatively stable and the dedine in summer and
winter were of significance; the annual rainfall were of 28 years period and switched from wet season to dry season in around
1980s. (3) annual rainfall in mountain areas reduced at a rate twice as quick as that in plain areas, but had more solid period and
earlier breakpoint.
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Fig. 1 Location of the northern part of Haihe River Basin and
distribution of selected m eteorological stations
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Fig.2 Trend test results of monthly rainfall of stations and

the num ber of stations that have changed significantly
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Tab.1 Regional average monthly rainfall trend test results
1A 2 H 3H 4H 5H 6 H 7H 8 H 9 H 10 A 11 A 12 A
ZAEFH/ mm 2,93 5.08 10.07  21.86  35.55  73.50 148.41 126.37 53.38  24.15 9.43 3.17
B E/ mm - 0.02 -0.03 - 0.04 0.04 0.26 0.28 -0.95 - 1.13 0.09 0.07 - 0.02 0.00
BEfi#%a 0.96 0.84 0.74 0.32 0.01*  0.02%  0.99%  0.99%  0.28 0.19 0.71 0.53
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Fig.3 The box-plot of four seasonal rainfall change( a. spring, b. summer, c. autumn, d. winter)
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Fig.4 Contours(a)and variances(b) of the regional rainfall wavelet transform coefficient

KX KEIR < 39



F14% BF 84 M- AL G AR R 20164 6 A

M 2 B H: 1956 4F— 2012 4H], HA 1, 3
TVHKSE 8 U NI T W — A AT, SR A
1974 4F— 1998 4E (Al {E MLIEAl bRk 7 51 AT
TSR, g5 R ORI, B R b 5 4 AR
2003 .2007 4 H I g AR p, HAh il m R AR 56

2 20

W I R SRR . NP Y, SR BEIKAE 1996
ER AR FEIERAR, FEAE 2003 42007 4F- 2008 4F
I 2 58 5, X — 45 J S L R AE 20 tHE40
90 AFEARH S HARE K Al K I A7AE /N R JE 3
AL HEIE A A

Tab.2 The test and analysis results of the annual rainfall time seriesof the selected 20 meteorological stations

M an— Kendall £ 5 Ny Pettitt 1%
RS R4
B A} 2 BARAKF B 5B =AW U AR S TR

1 kb - 0.536 0.765 28 16, 17 8 0.832

2 FiE - 0.611 0.739 28 18 4 0.958

3 g7 - 1.013 0.838 29 18 7 1.245

4 KIF] - 0.465 0. 668 28 18 4 1.226

5 Gl - 7.203 0. 999% 32 18 10 0.001* 1988

6 Fidl - 0.503 0. 622 28 18 4 1.129

7 FiJE - 0.149 0.568 28 16 7 0. 940

8 Ji S - 0.676 0.616 28 15 10 1.015

9 Fr - 1.877 0. 977* 28 17 7 0. 350% 1974

10 kxR0 - 0.936 0. 805 28 18 9 0.532

11 MK - 1.638 0.983%* 28 7 0. 171% 1979

12 Fa - 1.058 0. 863 28 15 7 0. 350% 1995 2003
13 R - 1.239 0.816 28 18 8 0. 746

14 LR - 3.361 0. 968 28 16 9 0. 229% 1996

15 Jbxt - 1.891 0.834 28 13 8 0.371% 1998 2007
16 RS - 0.392 0.728 28 7,5 0. 350* 1978

17 Kt - 0.867 0. 695 28 15 6 0.931

18 L - 0.310 0. 663 32 15 4 0. 329% 1990

19 vk - 0.144 0.508 32 15 4 1.091
20 T - 1.140 0.765 27 13 4 0. 603

2003
X311 - 1.490 0.973 28 16 7 0.217* 1996 2007
2008
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Fig.5 The distribution of the significantly changed

stations of the annual rainfall
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