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Assessment of variations and driving factors of water resources development and utilization in the Sanjiang plain
JIANG Qiuxiang, ZHANG Shunkai, ZHANG Xu, WANG Zilong
(School of Water Conservancy and Civil Engineering , Northeast Agricultural University , Harbin 150030, China)
Abstract: Assessment and analysis of water resources development and utilization level provide practical and significance guid-
ance for regional water resources planning and management. Sanjiang plain which is a national grain production base plays an
important role in ensuring national food security. On the other hand, water resources development and utilization issues, and
contradiction between supply and demand are prominent. To quantitatively study the status and situation of water resources de-
velopment and utilization, the improved TOPSIS method based on variance coefficient and relative entropy was used to compre-
hensively evaluate the development and utilization of water resources in the study area. The change characteristics and driving
factors of water resources development and utilization level in the study area from 1984 to 2011 were also analyzed. The results
showed that the level of water resources development and utilization in the Sanjiang plain was moderate while higher levels in
the northeast area compared to southwest area. The change time point of water resources development and utilization level was
found in the year of 2001 in the Sanjiang plain. From 2001 to 2011, more than half subareas in the Sanjiang plain developed to
moderate level. The groundwater resource utilization and agricultural irrigation were the core driving factors for the development

and utilization of water resources in Sanjiang plain. Hegang City, Shuangyashan City, and Jiamusi City were the main subareas
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that promoted the utilization and development of water resources in the study area. Compared to 2011, the water resources de-

velopment and utilization level and the key driving factors of the region had no fundamental changes in 2017. The research re-

sults can provide references for sustainable water resources utilization in the Sanjiang plain.

Key words: water resources development and utilization; TOPSIS; variance coefficient; relative entropy; Sanjiang plain
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Tab. 1 The grading values of comprehensive evaluation index

(12)

PEH 8 \% Vs Vs
W 1L/ % <20 20~60 =60

KRR IRFNHF 12/ % <20
IKBRWEIF RAREE 1/ %% <30
PEFKBEL 1/ OF md e km?)  <C40

20~60 =60
30~70 =70
40~100 =100

NP I5 /m? <1000 1000~3000 >>3 000
IR I/ % >5 2~5 <2
RRKFMR L/ % <0.55  0.55~0.73 >0.73
KSR I/ % <5 5~25 >25

W ARTFERE I/ % <30
R ATT RFELE o/ % <30

30~70 =70
30~70 =70
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Tab. 2 The weights of evaluation indexes
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Tab. 3 Relative entropy and closeness
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Tab. 4 Evaluation results of water resources development and utilization level in the Sanjiang plain (2011)

PEAT X

PR AR # XU 1L L& X B =

it 45 4% Il Il Il I I Il I I

2.2 ZIAFRAKRFTRFEZANBRESETA
K Bk ag TOPSIS J5 35, %F 2011, 2001,
1991.1984 4EL} 4 4R =V JF K % IR T % )

BE

o

FREEHET T4 4T R T A B 5L
2
f

Bl 2 Al B = V0P RO R AR P RE T R B

KXKRFR o T7 o



F18% F1H ®mACKRELAMBHLFEI) 2020 4 2 A

B2 ZIFREKFEARFARESEESGENEE
Fig. 2 Grade distribution and dynamic changes of water resources

development and utilization level in the Sanjiang plain
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Fig. 3 Dynamic changes of indexes for water resources development and utilization level evaluation in the Sanjiang plain
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