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Fig.1 Location of the reservoir-controlled basins studied
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Tab.1 The characteristics of reservoirs studied

7K PR TK SR REZS /108 m® JE AR/ km? AEAR ZAET-YBEW /mm 24T E R R /105 m®
Ehil} Kl H# 59.10 19 000 1940~ 2000 749.9 75. 40
F 1 Kl H# 110. 00 23 500 1940~ 2000 738.0 123. 40
7] 7 16 FNGIDE! 2.23 4051 1950~1990 419. 0 2.61
KAk b3 KCIHA 22. 68 5437 1950~2000 792. 4 14. 70
[V KCIH# 34. 60 10 400 1930~2000 830. 4 44, 80
W& ] KCIH# 21.68 2795 1950~2000 826. 3 9. 85
=X KCIHR 7.91 3 380 1950~1990 822.0 24. 50
A KCIHM 7.07 1228 1950~2000 786. 0 2.93
FEN RG] K H# 9. 34 2 085 1950~ 2000 742.8 6. 14

F2 RAXKERBWTWES KRS LALERL

Tab. 2 The precipitation, evaporation and meteorological stations within each basin studied

T 3 Y G
7K PR 3t 38
41:{53\ n ﬂ:{ﬁj\ n 51:{53\ n
Fii 1957~2005 4 — 1958~2007 3
ER ] 1957~2005 23 1964~2006 1 1958~2007 5
(7] 18 v 1956~2006(1970~2002)" 1(8HP — 1958~2007 3
KK B3 1956~2007 9 1964~2000 (it 1991) 3 1958~2007 2
it 1970~2002 9 1964~2000 (k 1991) 1 1958~2007 2
pURER ] 1952~2008 6 1964~2000 (it 1991) 2 —
B 1952~2006 6 — 1958~2007 1
7 1954~2006 3 1973~2006 (k 1992~1994) 1 —
i 1978~2005(1958~2005)2  9(1)? 1964~2000 (5t 1991) 1 1958~2007 6

B 1) 7K SCAR S 4 R TR
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Tab. 3  Level description of the results by using

! . .
Spearman's rank correlation and linear

trend regression inspections
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Tab.4 Level description of the test results by
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Kendall's rank correlation inspection
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Fig. 2 Membership function diagram
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Tab. 5

Comprehensive level description, significant

degree and corresponding membership interval
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Tab. 6

Trend analysis result of annual inflow

variation for each reservoir studied
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Tab. 7 The trend analysis result of climate variation in each typical reservior basin studied
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Tab. 8 Land use transformation of the studied basins

KEER R AR/ km?  BE R/ km? AR %
SRl 286. 90 19 000 1.51
e 1 548. 65 23 500 6.59

[paRz:3(53 695. 96 4051 17.18
KAk B3 67.42 5437 1.24
A 134. 16 10 400 1.29
WLE V] 60. 37 2795 2.16
e 22.65 3380 0.67
B 37.33 1228 3.04
PSR 67.76 2 085 3.25
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Tab. 9  Significance levels of land use changes

of studied basins

KIEFER  BE GO K i 38 B E Y
Fi 1 ER0 2
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Tab. 10  Integral variance significance levels of

driving factors for each reservoir basin
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Analyses of change trends of inflow and driving factors
in typical reservoir-controlled basins, Northeast China

ZHU Xue-ping”, ZHANG Chi, CAO Ming-liang, ZHOU Hui-cheng

( School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: An inspection system, combined by three non-parametric tests and fuzzy recognition, is
introduced to investigate the hydrological variation trends. Based on the meteorological &
hydrological data and land use at 9 reservoir-controlled basins in Northeast China, the trend analyses
were performed concerning the variation of inflow and its driving factors (i. e. precipitation, annual
precipitation distribution, evaporation and land use). According to the results, the reservoir basins
studied are classified into three types. One type of basins, mainly influenced by climate, includes
Tang River, Biliu River, Guanyinge and Shenwo reservoir basins. The second type takes land use as
its significant driving factor, including Naodehai and Fengman reservoir basins. The third type has
good natural conditions, consists of Baishan, Huanren and Dahuofang reservoir basins. Furthermore,
on the basis of the above conclusions, the recommendations for research direction and reservoir
management in future are put forward, which will promote further analyses of hydrological change in

reservoir-controlled basins, Northeast China.
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