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Ecological function zoning based on water resources differentiation and
sensitivity analysis: A case study of Harbin priority control section

Ll Zhe, WANG Li, MA Fang

(State Key Laboratory of Urban Water Resource and Environment ( Harbin Institute of Technology) ,Harbin 150090, China)

Abstract; To improve the scientific management capacity of water resources in Harbin priority control section in
Songhua River Basin, SWAT model was used to simulate the spatial and temporal characteristics of the water
resources. Results show that the spatial and temporal distribution of the water resources in the study area was
uneven. The runoff during the flood season was the largest, accounting for 56% of the annual runoff, while that of
the dry season was only 16. 1% of the annual runoff. The inter-annual runoff ranged from 725 to 2 872 m’/s and
the average runoff was 1 320 m’/s. The monthly precipitation in the study area showed a significant upward trend in
June and August. The spatial distribution of water resources in sub-basins was different in the years of abundance,
normality, and dryness that sub-basins 20 and 23 had greater contributions to the water resources. The contribution
rates of runoff in the sub-basin 20 were the highest in the years of abundance, normality, and dryness, which were
10.46% , 8.2% and 11.31% , respectively. The Harbin priority control section was further divided into eight
ecological function zones based on the characteristics of water resource sensitivity of sub-basins. Water resources
management and utilization plan were proposed combined with objectives of the function zones. The results of this
study provide technical guidance for the management and utilization of regional water resources.

Keywords: Harbin priority control section; water resources; spatial and temporal differentiation; ecological
function division; SWAT
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Fig. 1  Position of Harbin priority control section
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Fig.2 Basin of Harbin priority control section
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Fig.3 Land-use map of Harbin priority control section
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Fig.4 Division results of sub-basins
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Tab.2 Result of sensitivity analysis on runoff

e . i p fiE
1 CN2 9.24 0
2 ALPHA_BF 5.14 0.01
3 SOL_AWC -2.45 0.01
4 ESCO 2.01 0.05
5 GWQMN 1.75 0.06
6 SOL_K 1.26 0.18
7 SMFMN -1.14 0.25
8 SFTMP 0.88 0.30
9 GW_DELAY 0.85 0.33
10 GW_REVAP 0.79 0.36
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Fig.5 Simulation results of runoff
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Fig.6 Change rule of runoff within the year of Harbin priority
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Fig.7 Change rule of runoff between years of Harbin priority
control section
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Fig.8 Spatial distribution of water yield in sub-basin
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Fig. 10  Division of four level ecological functional areas
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