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Detection of the variation points of Weihe River
watershed runoff process based on rank sum

BAI Cun-you',ZHANG Sheng-tang”

(1 Yangling Vocational & Technical College ,Yangling ,Shaanzi 712100,China;2 College of Geosciences and
Technology, Shandong University of Science& Technology sQingdao,Shandong 266510, China)

Abstract: [Objective] The variation points position and number of Weihe River runoff processes are
detected by the rank sum test. [Method) Due to complex hydrological process, three steps are adopted:
principium test,detailed test and integration analysis, the second step being the core. Based on analyzing the
detection of the variation points,this paper applies the rank sum test of sliding to test the runoff sequential
of 6 hydrometric stations in the middle part of Weihe River and the main branches. Meanwhile, the genetic
analysis is used. The data about runoff from 1956 to 2005, lasting for 50 years,is used for detection. The
number and position of the salience variation points of the runoff process are analyzed by this method. [Re-
sult] After the three steps test,there are two variation points (1971,1994) in Linjiacun, Weijiabao, Xian-
yang and Huaxian 4 hydrometric stations of the Weihe River main stream. The runoff process can be divid-
ed into three parts (1956—1970,1971—1993 and 1994 —2005). And only one variation point (1994) is in
Jingcun and Zhuangtou 2 hydrometric stations of the Weihe River tributary. The runoff process can be di-
vided into two parts (1956—1993,1994—2005). [Conclusion) For simpler,more feasible, better adaptabili-
ty and trustiness in the variation points test,the rank sum test of sliding is promised to be popularized. The
test result accords with the fact of 6 hydrometric stations in Weihe River watershed. This indicates that the

rank sum test of sliding can supply consistency analysis and restoration of runoff processes.
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Table 1  First variation point of 6 stations in Weihe River by the rank sum test of sliding
HERsIERT]
W& Sliding series
Station 1956~1968, 1956~1969, 1956~1970, 1956~1971, 1956~1972,
1969~1990 1970~1990 1971~1990 1972~1990 1973~1990
BSH U=1.79 5% Ho  U=146 %% H,  U=|L96|BZ H, U=141§%H,  U=131 % H,
Linjiacun
Accept Hy Accept H Accept H Accept H, Accept Hy
M%K% U=2.73 5% Hi  U=2.46 % Hi  U=|2.71| % H, U=2.02 % H  U=184 % H,
Weijiabao Accept H,; Accept H; Accept H; Accept H; Accept H,
o U=|o82| % Hi U=2.60 % Hi  U=278 B% Hi  U=2.30 % Hi  U=1.86 %% H,
Xianyang Accept H, Accept Hy Accept H, Accept H, Accept Hy
g U=[za| 2 B U=z l0m®H U228 BEH U=LSGERH, U=127 5% H
Huaxian Accept H; Accept Hy Accept H; Accept Hy Accept H,
= U=1.08 #%% H, U=1.06 $3% H, U=1.52 % H, U=1.17 3% H, U=0.61 %% H,
Jingcun Accept H, Accept Hy Accept Hy Accept Hy Accept H,
Tk U=0.51 #%% H, U=0.20 $3% H, U=0.03 #% H, U=0.16 $3 H, U=0.66 $% H,
Zhuangtou

Accept Hy

Accept H

Accept Hy

Accept H,

Accept Hy

TE R PG I G B BN R 238 R U T R LR AE L35 A e R A T R IA

Note: The underlined numbers are second,and the underlined and frame numbers are biggest,the same as follow.
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Table 2 Second variation point of 6 stations in Weihe River by the rank sum test of sliding
e e
uh 4 Sliding series
Station 1971~1990, 1971~1991, 1971~1992, 1971~1993, 1971~1994,
1991~2005 1992~2005 1993~2005 1994~2005 1995~2005
U=3.95 #% H, U=3.82 ¥% H, U=4.11 #% H, U= U=4.14 8% H,

MZEAF Linjiacun

Accept H; Accept Hy Accept H; Accept H; Accept H;
1515 Weiiabao U=3.35 % Hi  U=3.18 % Hi  U=3.43 BE H  U=[3.73| % H,  U=3.53 % H,
Accept Hy Accept H, Accept H; Accept H, Accept H;
R U=3.15 8% Hi U=3.108% Hi  U=3.20 %% Hi  U=[3.00| %% Hi  U=3.39 % H,
Accept Hy Accept Hy Accept H; Accept H; Accept H;
46 5 Huaxian U=2.65 4% H; U=2.61 $#% H, U=2.85 4% H,; U=|3. 04| #:% H, U=2.82 $#% H,;
Accept H, Accept H, Accept H, Accept H, Accept H;
SH Jingen U=2.05 4% H, U=1.94 % Ho U=2.13 %% H, U=2.14 %% H U=
Accept H, Accept Hy Accept Hy Accept Hy
% Zhuangtou U=3.38 #% H; U=3.55 #¥% H,; U=3.91 $#% H; U:ﬂ % H, U=
Accept H, Accept H, Accept H, Accept H, Accept H,
3 BAREXPE AKX ERREENERAREMESN

Table 3 Rank sum test of sliding analysis result of annual runoff process in main

stations of Weihe River Guanzhong part

{ii & Position " i & Position
" £ P g— I o ET Y P — on___
J /‘4 Variation 1 AR5 225 na Variation LR 52 A5
Station points number First \{ariation . Sgcond . Station points number First V.ariation ' Séc(md ‘
points variation points points variation points
1969 &)
ME R R First point
Linjiacun 2 1971 1994 Huaxian 2 1971 QR A 1994
Second point
1995 &)
MRE SR o First point
Weijiabao 2 1971 1994 Jingcun 1 1994 (K A5
Second point
1969 (1 £ 1995CH )
JﬁJZfIKH 5 First point 1994 Rk 1 - First point
Xianyang 1971 (IR A Zhuangtou 1994 (K A5
Second point Second point
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M3 2 W g R al LU I8 TR 4 Ao AR
W ARSI 2 AW B8 S i i BTG 2 A4
uti s RIVPR GRS TR S A8 7K SOl 1) 28 St o A AT ) Jig
U A R B A A Ll AR S i EAH ] X AR X TR AR R CRURE OIR Sk 4 3 ORI S SR
B BRGNS B ML R 0 2 X Rl REES 0 HriZ B i TE TR soe B
e R DX T 7K 52 W R X A0 o T J BH R EL i A2 X K SCu R S AR BNk 4 R

R4 BARBATRETEARXGHERERIBETRENESST
Table 4 Integration analysis result of annual runoff process in main stations of Weihe River Guanzhong part
AR 5 {7 # Position B F 5 R {iL % Position [N
W4 e B A2 AR 515y B 35 4 K 1RSSBS 55y Bt

Station Varl'atlon First Second Run‘off Station Var{atlon First Second Run'off

points variation variation series points variation variation series

number points points parts number points points parts
MFE K 1956~1970, ol 1956~1970,
Linjia- 2 1971 1994 1971~1993, F_I— . 2 1971 1994 1971~1993.,
cun 1994~2005 uaxan 1994~2005
MR 1956~1970, | o _ )
Wei- 2 1971 1994 1971~1993, j‘?"ﬁ 1 — 1994 L 1oes
jiabao 1994~2005 feeun 7
J&& BH 1956~1970, Rk - 0
Xian- 2 1971 1994 1971~1993, || Zhuang- 1 - 1994 }g;iwégéj
yang 1994~2005 tou
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Table 5 Comparative analysis of statistical parameters at different time series in stations of Weihe River Guanzhong part
SR IME /(X108 m? v b
FRIEAME/(X10° m?) BEFRCH % R CCo)
- Average of annual o U S v
k44 Variation coefficient Deviation coefficient
Station runoff process
o 1956~ 1971~ 1994~ 1956~ 1971~ 1994~ 1956~ 1971~ 1994~
1970 1993 2005 1970 1993 2005 1970 1993 2005
M%F‘r 29.1 21.8 9.3 0.70 0.33 0. 44 2.17 0.22 1.18
Linjiacun
-
ﬁ%f 45.6 30.0 11.7 0.96 0.41 0. 80 1. 89 0.71 1.73
Weijiabao
Jﬁk[{H 60. 1 39.6 18.4 1.22 0.42 0.78 1.91 0. 89 1.63
Xianyang
4
8 . 93.9 67.1 39.5 1.22 0.43 0. 54 2.06 0.97 1.71
Huaxian
SR ) ; )
. 18.4 13.9 11.0 0. 89 0.31 0. 38 2.01 0. 26 1. 88
Jingcun
% 9.4 8.8 5.8 0.55 0. 28 0.58 1.83 0.52 0.12
Zhuangtou
F6 BARBXAPRIFEAIHERAREERRRINGHTSHETLNILE
Table 6 Comparative analysis of statistical parameters change at different time series in stations of
Weihe River Guanzhong part %
ARAR U (E A AR AL AR FH Cv E1L i ZEL Cs ARk
N Change of annual Change of variation Change of deviation
Siﬁfz' runoff average coefficient coefficient
ration 1956~ 1971~ 1994~ 1956~ 1971~ 1994~ 1956~ 1971~ 1994~
1970 1993 2005 1970 1993 2005 1970 1993 2005
RS 29.1 —25.1 —68.0 0. 70 —52.9 —37.1 2.17 —89.9 —45.6
Linjiacun
FA
é}%%i 45.6 —34.2 —74.3 0. 96 —57.3 —16.7 1. 89 —62.4 —8.5
Weijiabao
JEJZIKE 60. 1 —34.1 —69.4 1.22 —65.6 —36.1 1.91 —53.4 —14.7
Xianyang
1k
i . 93.9 —28.5 —57.9 1.22 —64.8 —55.7 2.06 —52.9 —17.0
Huaxian
S
. 18. 4 —24.5 —40. 2 0. 89 —65.2 —57.3 2.01 —87.1 —6.5
Jingcun
Rk 9.4 —6.4 —38.3 0.55 —49.1 5.4 1. 83 —71.6 —93.4
Zhuangtou
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