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Abstract: This article analyses annual runoff variation characteristics, including annual, inter-annual charac-
teristics, tendency and mutation points, based on the runoff data series at Maduwang station in the Bahe River.
The main results are: the runoff has big inter-annual variability and its annual distribution is uneven; the ten-
dency of the runoff is significant decline; the main periods of the runoff are 7 years, 19 years and 34 years,
the period of 19 year is the most significant. The mutation of the runoff observed at Maduwang station took
place around 1971.
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Figure 1. The schematic diagram of the Bahe River basin
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Table 1. Decade distribution of the runoff
#* 1. BREFFEHERBSELST

Efy 1953~1960 1961~1970 1971~1980 1981~1990 1991~2000 2001~2010
R m®) 60631.3 60255.1 42984.6 59957.0 30801.2 41070.8
Table 2. Monthly distribution of the runoff
F 2. BREASEGT
At 1A 2 A 47 5H 6 H
R m®) 986 951.4 24273 4259.5 4863.3 3240.6
B H % 2.02 1.95 8.71 9.95 6.63
A4 7H 8 H 10 A 11 A 12 H
FFE(TT m®) 6741.2 5948 8018.9 6915.8 3051.4 1488.7
A H % 13.79 12.17 14.15 6.24 3.04
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Figure 2. Annual runoff sequence and itslinear trend and 5-yearsrunning mean
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Figure 3. Wavelet variance of the annual runoff at Maduwang station in the Bahe River
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Figure4. The M-K test of annual runoff at Maduwang station in the Bahe River
B 4 BADEIRRRE M-K RS

BERTURK, FNSEAYL; 2) ERRTHIA
HHER TREES; 3) FRMAVIGELE 7 F 19 F
34 IR, 19 M RE IR MR E: 4) F
T HI ) AR FL RIS [ R AETE 1971 4E. SERRT
FBA N B bR A A S A it — 28 i

SEH (References)

(1

(2]

468

REER, THE, IR, & BIREUK R R A
FLE, 2008, 30(4): 20-22

ZHAO Janchun, WANG Xinhong, LI Jiufa, et al. Experimental
study on flow and sediment characteristic of Bahe. Yellow River,
2008, 30(4): 20-22. (in Chinese)

FICE, T, &FR. BENKCECGE )M, dbst BE
JKAZCHL AR, 2008.

(31

(4]

(5]

WANG Wenshen, DING Jin and JIN Julian. Stochastic hydrol-
ogy (2nd edition). Beijing: China Water Power Press, 2008. (in
Chinese)

X TG 2 T SRR R A AR AR S TS BT AL D). P %
PG B TR, 2011,

ZHAO Jing. Research on hydrologic and pollution characteristic
of Zaohe in Xi’an. Xi’an: Xi’an University of Technology, 2011.
(in Chinese)

e, PGB BRI M]. B RS HE R
#t, 2009

XU Jianhua. Mathematic methods for modern geography. Bei-
jing: High Education Press, 2009. (in Chinese)

FEICE, Tl FEGE. KSOUMNE M. dBR: ATl
HiRAL, 2005: 4

WANG Wenshen, DING Jing and LI Yueqing. Hydrologic wave-
let analysis. Beijing: Chemistry Industry Press, 2005. (in Chi-
nese)

EFHAR, B, EEE. BIME AU L K
HAM]. BRFEIRFR, 2009, 24(2): 312-317.

WANG Xiujie, YANG Min and CUI Haijun. Period and trend

Copyright © 2012 Hanspub



F1E - Foel

S TR

AR 7

(7]

(8]

(9]

analysis of runoff and sediment transport at Tongguan station
along the Middle Yellow River in flood season. Journal of Natu-
ral Resources, 2009, 24(2): 312-317. (in Chinese)

JAlE, THRsE, FEHE, % 1960~2005 4 AR HE
AT W R A R (B REHE R, 2010, 38(6):
609-613.

ZHOU Ting, YU Fuliang, LI Chuanzhe, et al. Evolution trend of
runoff in Mekong River basin during 1960-2005. Journal of He-
hai University (Natural Sciences), 2010, 38(6): 609-613. (in
Chinese)

kgEz, wmIUR, F&E, % 0 50 ERRENKRUEER
AR FEHHF T[] KB, 2007, 18(2): 230-234.
ZHANG Jianyun, ZHANG Silong, WANG Jinxing, et al. Study
on runoff trends of the six larger basins in China over the past 50
years. Advances in Water Science, 2007, 18(2): 230-234. (in
Chinese)

Ko, MR, W, & RATETLRG /REENEIE 100 FERAEHR
EAMESBI]. BARBIRR, 2009, 24(10): 1803-1809.
SONG Xioayan, MU Xingmin, GAO Peng, et al. Trends of run-

Copyright © 2012 Hanspub

[10]

[11]

off variation from 1900 to 2005 at Harbin station of Songhua
River. Journal of Natural Resources, 2009, 24(10): 1803-1809.
(in Chinese)

HOHE, EFE, mik, 5 ZIGEREUE 40 TR EA
Fr0]. AERCMYE R 2224 B AREHARR, 2008, 44(6): 629-634.
HAO Lu, WANG Aijjing, GAO Lu, et al. On the runoff in Lao-
hahe River basin in the last 40 years. Journal of Beijing Normal
University (Natural Science), 2008, 44(6): 629-634. (in Chinese)
FH3E, S, HER. AR L X s 34 5
5 S AR IR (1], PR AL SR, 2009, 30(1): 60-65.
TIAN Fei, HAN Shumin and HU Yukun. Variance tendency of
precipitation and runoff in mountain watershed of Hai River ba-
sin in recent 34 years. Chinese Journal of Agrometeorology,
2009, 30(1): 60-65. (in Chinese)

469



