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Variation characteristics of precipitation in the Yishu River Basin from 1954 to 2010
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Abstract: A ccording to the precipitation data of seven representative precipitation stations in the Yishu River Basin from 1954 to
2010, the variation characteristics of precipitation were analyzed using the correlation coefficient, frequency analysis method, ac
cumulative anomaly method, M orlet w avelet method, M anir Kendall method, and R/ S method. T he results showed that (1) there
is asignificantly positive correlation between the precipitation data series of each station, and the average annual precipitation irr
creases gradually from north to south, while the annual variation magnitude of precipitation decreases from north to south; (2)
the occurrence frequencies of partial wet year and normal year are the highest; (3) the variations of annual precipitation have wr
dergone three wet phases, one normal phase, and four dry phases; (4) the first characteristic time scales of annual precipit ation,
flood season precipitation, and norr flood season precipitation are 12 a, 12 a,and 5 a, respectively, the second characteristic time
scales are 16 a, 17 a, and 5 a, respectively, and the third characteristic time scales are 4~ 5 a, 4~ 5 a,and 3 or 10 a, respectively;
and (5) annual precipitation, flood season precipitation, and norr flood season precipitation have a decreasing trend, and precipt
tation of most stations will have a strong decreasing trend in the future.
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Tab. 1 Correlation test of annual precipiation in the Yishu River Basin
MR OEHE W Bl Mwor  KEhE Hiw
fHIEE 0.810  0.866  0.903 0.800 0.722  0.572
[=823 0.777 0.878 0.754 0.719  0.607
L 0.889 0.799 0.700  0.523
b 0.831 0.763  0.606
T 0.813  0.633
KEE 0.673

2.2 FREFFRFN T

R YT PR 3 B K AR B AR A fE( B 1L 3R 2) W LUR
His (1) WAEARAR b b, & 35 B /K ALE 20 T2 50— 70 R RE
JKAE BRI BN IR BE i K, 20 120 80— 90 4 AX A /K I8 5 ) A %
2%, 21 k20 A HA I AR s B K LR, HE BT R S R 1
(2) NAEBRAS AL I3 T, 5 3l 2 45 PRI BE /K B 744 7~ 880 9
mm, 4K E 5 RME R 1510 0 mm (fHFERE, 2003 4F), #x%
AME R 32 0 mm ( ZEE NS, 2001 4F) , AEELE A 2 66~
40 78,C, 40 23~ 0 35; MM KA R, BRKE EiGE
Bk 22 B A A, A% 55l By gDl 4 (3) AER AR L
IIHT, 52 THESIE B R R AR D) AR R T IR R, £ S K
AF YA TE ARAS 34150, TR S PRI K A3 IS B 22 ) B
Hh, WM (6 -9 H) BE/AKEW X ZFETF ¥ BKREM
68 92% ~ 76 66% , IEFIIFFE K EAN 7 2 47 31 23 34% ~
31 08%; (4) MBEKZS R4 43T, &I B AL Rl R, 5 36 22 4F
TIP3 B K B 3 a3, B K K AR B VAT P9 38 3 e T A2 30
/N IE K I AR 3
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Fig. 1 Variation processes of annual

precipitation in the Yishu River Basin
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Tab.2 Variation characteristics of annual precipitation in the Yishu River Basin
S 4 v S 1E { A B /MG
s oo U PRI PRI b KR R (o - (100 €,
[% 7K/ mm [% 7K/ mm [ 7K/ mm FEhy F&7K/ mm A4y
HAEE 744.7 569.0 1510.0 2003 122.0 2001 12.38 — 34.475 0.35
B 787. 4 578.0 1387.0 2003 129.0 2001 10.75 - 42.518 0.32
LIEW 784.9 601.7 1307.7 1960 32.0 2001 40. 87 - 41.352 0.32
B 817.4 617.3 1422.0 2003 190. 0 2001 7.48 - 36.988 0.31
T 849.4 608. 0 1449. 2 1960 181.0 2001 8.01 - 16.543 0.28
KEFE  880.9 622. 4 1357.1 2007 201.0 2001 6.75 29. 100 0.25
iR 866.5 597.2 1363.4 1974 511.7 1966 2.66 - 24.218 0.23
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Fig.2 Wet and dry frequencies of annual
precipitation in the Yishu River Basin
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Tab.3 Variation stages of annual precipitation in the Yishu River Basin

. KB AR B
B & 1R ZARFE P K B/ mm K+ & IR Z AP BB K i mm K
I HE JE 1960 - 1964 4 1042. 6 1.40 1986- 1989 512.3 2.04
B 1959 - 1965 4 1033. 1 1.31 2001~ 2002 161.5 6.40
LW 1962 4F~ 1964 4F 1059. 4 1.35 1999- 2002 310.5 3.41
B 1970 4E- 1972 4E 1134.2 1.39 2001- 2002 236.5 4. 80

by 1960 - 1963 4 1149.5 1.35 1976- 1978 600. 9 1.91
KEHE 1963 4E— 1965 4E 973.8 1. 11 2001- 2002 245.0 3.97
Bz 1969 - 1974 4 1046.9 1.21 1991- 1995 746.9 1. 40
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Fig.3 Accumulative anomaly curves of

annual precipitation in the Yishu River Basin
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Fig.4 Wavelet variance curves of precipitation in the

Yishu River Basin

5 Manm Kendall
Fig. 5 Manir Kendall test values of annual precipitation

in the Yishu River Basin
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Tab.4 The Hurst indexes of annual
precipitation in the Yishu River Basin
R Hurst 8% P Sk
SRR AR K AU R K AR K PR K RN K
HEE 0.78  0.64 0. 86 e TR TR

BE 079 08l 0.53 TR T TR
LEW 0.82  0.67 0.96 TP TR TR
Hio0.84 072 0.91 TR TR N

k¥ 0.70 075 0. 69 BN s
KEE 0.57 061 0.58 TR T TR
B 0.77 079 0.45 TP TR T+

SV, AR — BN ) Py, 7 VRIRT AU 2 it 1)
B AR B AR 22 92D, 3 55 SR 11, 13] S SCHR[ 3
A1 IBTFUE R A — Bl R, AR ok— BUR I A, IR ek
KB PR TG Hohs 2 B ™0
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