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Analysis of the change characteristic of river runoff in different climate zones
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(1. College of Water Resources and Hydrology, Hohai University,Nanjing 210098, China; 2. State Key Laboratory
of Hydrology-Water Resources and Hydraulic Engineering, Hohai University, Nanjing 210098, China)

Abstract: In order to probe into river runoff changing characteristics in different climae zones and
based on the daily runoff data from 17 hydrological stations in Wei River basin, Huai River basin
and Beijiang basin, this paper analyzes the change of annual runoff coefficients of non-uniformity,
concentration ratio and concentration period. Mann-Kendall non-parameter statistical test is uti-
lized to analyze the variation trend of monthly and annual runoff series. The results show that;
(D the coefficients of non-uniformity appear to decrease in Beijiang basin while in Wei River ba-
sin, except Linjlacun station, the coefficient doesn’t show obvious change trend, so does the
Huai River basin. @ In these three basins, the distribution of concentration period in a year is
stable and close to a periodic variation. Apart from Wei River basin’s significant attenuation
trend in annual runoff, the measured runoff data respectively show a weak decrease and an in-
creasing trend in Huai River basin and Beijiang basin. Reactions to climate change and human ac-
tivities that cause runoff variations are also analyzed here. It’s shown that consistent changes
take place between the runoff and precipitation and the human effect upon runoff behaviors in Wei
and Beijiang basins cannot be ignored.
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Tab,1 Data series of measured runoff in three basins

bk i R B Ik Wi uhi R kAR Wi i LA Ay
WE 1952—2003
R H2N 1936—2007 KRE 1956—2003 £ 3 1954—2008
" A 1935—2008 *E 0] 1951—2010 - 8 1955—2004
# 54| 1957—2007 i gl 1951—2003 I Ba 1954—1998
b i .
" BFEE 1945—2008 , EFRM 1953—2008 , T 1956—2008
[N 1932—2008 BEE 1951—2003 A 1952—2008
ik 1952—2003

HEE R RN REEFLEER)E, LR
TIRW R AT = F a3t 17 DR E H
BREAET O . K W R TR A
ZA BH R KSR 5 N, W o
BOPEE & ERE RO, ERIN B i
7 AR, BT R B T RO R E R
WA S MER G, R 1T &5 W AR
T FE R T SRR AL Sy . A SCHRFE RS 2 iR i
F A, M R U

3 ERFERERSHT

3.1 FRSEFE

FIH 17 Db W Z B R %R, #%U (DR
Aol AU [ 8 0 AF P 2 BE S 3 53 R AAEAR
R, aBM)55 T 2,

ORI (D 4y FITHE & S R AR B
AP H, R E AR bR U, 5 TR 3,



360

VT K¥IRC01DE 30 B8 3 M

2 ZRABAHEAEZMNEREFNTIARB SR C,
Tab.2 The non-uniform coefficient of annual runoff distribution (C.) in each station in three basins
W, Wi 1950 AELIBT 1951—1960 1961—1970 1971—1980 1981—1990 1991—2000 2000 4F L5
- fhE 0.81 0. 89 0.77 0.94 0.91 0. 82 0.86
PRETY 0. 69 0. 80 0.70 0. 98 1.1z2 1.18 1.31
_?E W 0.95 0.80 0.93 0.91 0.78 0.99
ﬁ HRE 0.72 0. 88 0.81 1.02 1.02 0. 89 1.10
T EFW 1.11 1.17 0. 90 1.22 0. 96 1.21 1.12
iR 1.35 1.22 1.17 1.08 0. 57 1.24
BRE 0. 97 1.05 1,02 i.21 1,07 1,17
& B 1.41 1.08 1.24 1.06 0.90 1.04
E Y 1.27 0.98 1.38 1.08 1.01 1.25
j”ﬁ ERM 1,02 0.81 0.91 0. 87 0. 94 0. 95
B 1,10 1,14 0. 99 1,07 0. 88 1,14
iy 1. 40 1.05 1.16 0.98 1.11 1,28
30 0.87 0.86 0.73 0.72 0. 69 0.68
L o 0.96 0.90 0.83 0. 86 0. 90
i Ba 0.92 0. 87 0. 85 0. 85 0.72
jg A 0.88 0.82 0.73 0. 80 0. 80 0.71
A 0. 90 0, 83 0,75 0. 77 0.72 0,77
3 ZAAREHHLNERBETECOSEFHD
Tab. 3 Concentration ratio (C;) and period (D) of measured runoff in three basins
b/ Wim 1950 EDIE] 1951—1960 1961—1970 1971—1980 1981—1890 19591—2000 2000 & LLJG
HE 0.41/8.8  0.45/8.4  0.32/7.5  0.44/8.5  0.49/8.4  0.42/7.7 0.46/9.5
B kksH 0.36/8.6  0.43/8.3  0.35/8.5  0.49/8.3  0.58/7.9  0.58/7.7 0.65/8.7
:g B 0.47/8.0  0.33/7.2  0.43/8.5  0.49/8.4  0.40/7.6 0.50/9.3
tlﬁ MFEHE  0.34/8.6  0.46/8.5  0.39/8.6  0.49/8.4  0.53/8.1  0.46/7.5 0.56/9.1
wFIL  0.56/8.5  0.54/8.1  0.46/8.5  0.60/8.6  0.52/8.4  0.58/7.9 0.61/8.6
i) 0.59/7.9  0.53/7.7  0.51/7.6  0.50/8.9  0.48/7.3 0.59/7.2
BRE 0.47/6.8  0.36/9.0  0.45/6,9  0.52/8,0  0.39/7.5 0.59/6.6
B 0.59/7.9  0.45/8.4  0.48/8.0  0.47/8.1  0.50/7.9 0.48/8.1
?;EJ B 0.52/7.7 0.41/8.5 0.57/8.2 0.48/8.1 0.50/7.3 0.52/8.0
" FRHM 0.51/7.9  0.37/6.8  0.45/7.7  0.43/7.4  0.47/7.4 0.41/6.6
Ba 0.48/7.1  0.48/7.9  0.45/7.1  0.51/8.0  0.37/6.9 0.53/7.2
Y 0.62/8.1  0.47/7.8  0.52/7.6  0.46/8.7  0.51/7.4 0.55/7.2
4 0.48/6.2  0.45/6.1  0.40/6.2  0.39/5.7  0.38/6.2 0.36/6.4
3'3 =3¢l 0.56/6.1  0.48/6.2  0.48/6.1  0.49/5.8  0.48/6.2
;EE Ba 0.52/6.2  0.47/6.3  0.46/6.3  0.47/6.2  0.42/6.1
jﬁ;% £kt 0.45/5.9  0.43/5.9  0.39/6.1  0.42/5.6  0.41/6.0 0.39/7.2
Fay: | 0.51/6.3  0.46/6.5  0.44/6.3  0.43/5.9  0.43/6.4 0.46/6.6
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Tab.4 MK statistical result of measured runoff in each station of three basins

; , A # !
L 1 2 3 4 5 6 7 8 9 10 11 12 ATH  HRE
- #H —3.82 —4,09 —3.60 —3.18 —2.30 —1.94 —3.09 —2.23 —3.04 —1.32 —2.46 —3.61 —4.19 —2.86
. PREM —5.68 —5.54 —5.29 —4.98 —4,13 —4.06 —3.74 —4.34 —4,05 —3.46 —5.94 —6.23 —5.95 —1.19
M BMH  —3.66 —3.75 —3.15 —3.46 —4,01 —1.48 —2.82 —1.28 —2.48 —1.68 —3.15 —3.44 —3.83 —2.59
i BRBE —5.14 —5,11 —4,96 —4,00 —3,70 —2,70 —3,39 —2,74 —2,98 —2,17 —5,03 —5,57 —4,74 —1,73
# BFEI —2.58 —3,19 —3,31 —2,38 —0,04 —1,63 —2,60 —3,18 —2,72 —1,85 —2,83 —3.,44 —4,35 —0,43

¥E  —0.89 —1.51 —1.11 —1.96 —1.66 0.31 —0.85 —1.39 —1.44 —0.59 —0.65 —0.86 —1.44 —0.79
# WERE —0.77 —0.89 0.17 —1.95 —2.19  0.39 —0.59 —1.31 —1.41 —1.04 —0.90 0.24 —1.69 —0.91

B —1.43 —1.67 —0.99 —1.73 —1.88 0.34 —0.87 —1.18 —1.19 —0.70 —1.74 —0.90 —2.09 —0.81
" WER —2.70 —2.60 —2.86 —2.78 —1.51 —0.17 —1.13 —1.59 —2.01 —1.85 —2.03 —1.91 —2.3¢ —1.21
i FHHM  1.03 —0.05 0.34 —0.83 —0.98 1.11 0.8 0.17 1.54 1.54 1.06 1.42  0.49 0.53
j’i AR 0,12 0 —0.93 —1.88 —1,46 1,48 0,17 0,42 1.40 1,31 0,51 0.20 0 0,01

B —1.16 —1.41 —1.45 —2.21 —1.72 0,35 —0.48 —1.46 —1.70 —0.65 —0.96 —1.02 —1.14 —0.26
i K3 2.30 2,00 1.53 0.66 —0.85 —1.70 1.07 1.63 1.51 1.60 1.23 1.49  0.65 0.38
s [=3: 2,13 1.44 1.76 1.09 —0.48 —0.92 1.50 —0.24 0.05 0.44 0.17 0.57 1.34 1.39
. ®E 2.27 1.62 2,31 1.40 —0.29 —1.21 1.06 —0.14 0.57 1.30 0.70 1.56  0.79 3.02
i R 1.79 0.8 1.49 0,98 0.67 0,31 259 1.9 1.90 1.07 0,8 1,20 2,32 1,55
# papi 0.90 0.72 1.15 0.42 —1.51 —1.22 1.21 —0.09 0.18 0.83 0.39 0.92  0.22 0.50
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