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Abstract

Under the background of global warming, extreme climate events are proved to occur more frequently
than before in most regions of China. Shule River basin, located in the Northwest of China, is one of the
important parts of inland river basins in Hexi corridor. Studying the characteristics of extreme precipi-
tation in Shule River basin is significant for better understanding the local eco-hydrological processes
and its response to climate change. Based on the daily precipitation data from 1960 to 2012 at four me-
teorological stations, the trends, change points and period features of the annual total precipitation (ATP)
and the annual maximum precipitation for one day (AMP) over Shule River basin are investigated by
means of Mann-Kendall test, Pettitt test, Climate trend rate, the five-year moving average method and
Morlet wavelet analysis. In addition, the occurrence number of extreme precipitation over the study area
is also discussed in this paper. Results show that, the increasing trends are found for the ATP and AMP
series at Yumenzhen station, Anxi station and Dunhuang station with the climate trend rates of 3.0 - 5.3
mm/10a and 0.7 - 1.0 mm/10a. No significant change points are found for the ATP and AMP series with
Pettitt test. Based on the wavelet analysis, the ATP series are found to have a long period of 11 - 13 years,
a middle period of 6 - 7 years and a short period of 2 - 4 years, in which the short period shows more out-
standing. The AMP series have a long period of 17 - 18 years, a middle period of 6 - 10 years, and a short
period of 2 - 4 years, with more significant long and middle periods. The occurrence numbers of extreme
precipitation at three stations (Yumenzhen, Anxi and Dunhuang stations) are found to have an increas-
ing tendency after the year of 2000.
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Figure 1. Locations of meteorological stations in Shule River basin
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Table 1. Basic information of meteorological stations in Shule River basin
1. REIREA KRB EKXER

o s s wEm AT mm ST R K E mm LA RN KR mm

(H B 6) (H A1)
gl 41048 97702 1770 73.2 157.5 (1979) 30.1 (2004)
K1 40°160  97°02' 1526 66.8 156.5 (2012) 24.7 (1960)
24 40°32'  95°46' 1171 51.1 130.1 (2010) 11.9 (1960)
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Figure 2. Trends of precipitation series in Shule River basin
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Figure 3. Trends of annual total precipitation and annual maximum precipitation for one day in Shule
River basin
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Figure 4. Change point tests of precipitation series in Shule
River basin
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Table 2. Trend slope and period features of precipitation series in Shule River basin
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Figure 5. Wavelet coefficients for annual total precipitation and annual maximum precipitation for one
day at Mazongshan station
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Figure 6. Wavelet variance for annual total precipitation and annual maximum precipitation for one
day at Mazongshan station
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Table 3. Occurrence number of precipitation extremes in decadal scale in Shule River basin
72 3. BRENARIEA B E AR IR FEIK & A SR

3 1 1960~1969 1970~1979 1980~1989 1990~1999 2000~2012
g2l 20 26 16 19 17
S L 11 24 20 11 24
£l 6 14 15 12 17
B 6 16 7 11 16

ARk D s T TEE N 70 4E4R. 80 SEMRRAMIRELZE, 90 4RI IR/, 2000 4ELLJE A WG InS isg
HEITHEEEL, 80 4A% 2000 4 L5 2B “/b - #8407 @ Busyh 80 FAUR MR, B2
LG Z g, 2000 LUR&mZ . Bk, BRGElsish, Hoa 3 Dubind 2000 4F LS A SR BRI, 45
5 BCHE[20] 507 T 45 RN —E e SRR T PE 653 DXPE AR, Bk 32 2R B LUK ATIE T 7K
P KA T IR ] . TR, AU SRR AL X AR S SRR S R, DX KR 2,
Mo P K AR B A AR AR 2 o SRR R B B KR R R R BB I B 1 R A 22—

5. &1

1) W TEEKBRFS, SE LI RAR RIS T @S, B3 8-4.1 mm/10a, Hap =4 uf r I E)
BTt i 3.0~5.3 mm/10a, &l A7E 70~80 fEAR ETHEAS R E, 80 A LLE RIS LTHES,
R I X B RS EAELSERA  aa 3  T ok — REBKEFS, S8 Ll 5 05-0.2 mm/10a, TR
AN, Hop= vl 2B LTS, #irF0y 0.7~1.0 mm/10a, 2000 4 LU f Rk — R FEKE
RIVEG . ToIRFEFFEIK BRI R e K — R B K R P A I A B35 RAL

2) THEZ L sl AN UG S R B K S R 7 81 AR A 2~4 SRR 6~7 AE b R A 11~13 SRR, BER L
i R VEE A2 P B R — R /KB P AR 3~4 ERRE A 17~18 i, 4 Dl e KR &
FRo e A BN R, K — KRR R P HIK BN R o B KR 51 1) 3R I 32 -OR ELA R AT RR FH 28
ERGEINGE A

3) WHILIX & v i B AR B 70 SRACRR IR PR/ R AE R Z 90 SRARR AR B ks s BR S B2 1Lk A,
HoAxuti si 2000 4 DA i B K R A BT R8N, X SHEROKEE . Ik REKER S — . URARR
A REAL T BB PR PR A R AR A AN B A R A T S I e A SR PR 2 —

EHEmHE

A B E R A TR H (YETP0654);  H gt miAR 3 ARl 45 9% % 1 7% 42 1l H (35832015028) .
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