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Spatial-temporal Variation and Driving Forces of Water Yield in Harbin City

Qi Yuxin, Hu Yuandong
(College of Landscape Architecture , Northeast Forestry University, Harbin, Heilongjiang 150040, China)

Abstract: [ Objective ] The spatial-temporal variation characteristics of water yield services in Harbin City,
Heilongjiang Province from 2000 to 2020 were determined, and the driving mechanism of the spatial-
temporal differentiation characteristics of Harbin City’s water yield was analyzed in order to provide a
scientific basis for the management and sustainable development of water resources in Harbin City.
[ Methods] The study was conducted in Harbin City, a typical cold land city. The spatial-temporal variation
characteristics of water yield in 2000, 2010, and 2020 were analyzed based on the InVEST model’s water
yield module, and the spatial and temporal evolution of water yield services in Harbin City was determined
by using a parameter optimal geographic detector. [ Results ] D The water output of Harbin City from 2000
to 2020 increased from 9.68 X 10 m® in 2000 to 2.23 X 10" m?® in 2020. The spatial distribution pattern of
water yield in different years was basically similar. The overall spatial distribution of water yield was
characterized as “higher in the east and lower in the west”. @ There was a strong positive spatial correlation
in the distribution of water yield in the study area, with the main types being low-low aggregation and high-
high aggregation. The proportions of the two areas relative to the city’s total area showed a downward trend

from 2000 to 2020. @ The influence of each driving factor on water yield exhibited obvious spatial
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heterogeneity. Actual evapotranspiration and land use type were the main driving factors of the economic

quality development zones. In the nature-dominated ecological barrier area, the comprehensive driving forces

of actual evapotranspiration and land use type were far less than in the economic quality development area.

[ Conclusion ] Water yield assessment was closely related to ecosystem services and ecological product value,

and serves as the basis of water conservation research. The temporal and spatial changes of water production

in Harbin City from 2000 to 2020 were significant, and meteorological and land use factors were the main

driving factors.

Keywords: InVEST model; water yield; GeoDetector; Harbin City of Heilongjiang Province
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Fig.1 Variation of water yield, precipitation, actual
evapotranspiration, potential evapotranspiration
and total water production in different years of
Harbin City
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Fig.2 Water yield in different districts, counties and types in different years in Harbin City
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Fig.3 Spatial distribution of annual water yield in Harbin City for different years
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Fig.4 Characteristics of spatial differentiation of water yield in Harbin City
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Fig.5 Results of interaction factor detection in Harbin City in different years
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Table 2 Explanatory power (gq) of single factor on spatial

B/
2

heterogeneity of water yield in different functional

zones in Harbin City in 2020

g WLV MR AR kA
REAEREX FELEX AR ESFERE
X, 0.090 0 0.035 3 0.172 9 0.168 8
X, 0.099 3 0.109 2 0.309 8 0.299 1
X, 0.928 1 0.899 4 0.474 7 0.635 5
X, 0.078 6 0.061 6 0.239 0 0.224 4
X 0.610 5 0.378 6 0.214 7 0.273 6
X 0.218 0 0.069 8 0.219 7 0.119 2
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X 0.051 0 0.106 3 0.083 4 0.092 1
X, 0.321 4 0.152 6 0.127 0 0.176 2
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4 e
I 7 7K Bk 1 25 ] G S 2 o 5% W R T 0 I A

FHM 25 AR R H AR U0, 4 Bk 4 2 Fh B 1 1 i R



% 6 3

AR B A I IR T 7 7K ki 23 AR B LR 8y g

301

R — e R MR i R . ARBESE DA JRIE T N
BT X3, 5 F InVEST B8 % Bt 20 a B9 7= KRk
AT AL L R R BT 2 80 E 0 BB I0 28 1 )

ZEAEREF
X X X, X, X, X, X, X, X,
x| - @@ ©
X, [0.23 . () o
o e0eee
X, [040/031]0.97| | @
= xonfosfoss| (@@ @|@
E X, [0.33]0.39[0.95/0.40{0.65 o
&
E X, [0.21[0.20{0.93[0.22{0.65|0.32
X, |0.25)0.22{0.95(0.22]0.65|0.38|0.16
X, |0.50|0.49{0.94|0.40{0.64|0.47|0.42|0.42
X, 0.32[0.34]0.95]0.33]0.63]0.36/0.28 [0.33 | 0.46
X, [0.97/0.99]0.93/0.97]0.920.94(0.92|0.94|0.93
HFTLFHRELARER
RE A B T
Xl XZ X3 X4 X5 XG X7 XS X9 XlO Xll
[ Je]®@ o
x| @eleele[o/e[o@
x o] |@0@ 0000
X, [0.26]0.36|0.85 ® .
H_,
X, 0.39(0.60{0.51{0.47 o
E X, |0.24]0.41]0.79]030[0.39 (]
&
=i
iy % |0:22/037]0.54]0.29/0.22 028 o
X, |0.26[0.42{0.57[0.32{0.29[0.29{0.15 o
X, |0.36/0.52{0.49(0.44]0.23[0.38|0.20 | 0.24
X, 0.220.35(0.56(0.29[0.26[0.28 |0.17 |0.14]0.18 o
X, 0.75/0.98|0.48|0.84|0.48|0.78|0.52 |0.57|0.45 | 0.54

SRS ESFER

& 6

ZTHAEMAETF

AZHAERHEF

WFFE DX K ik s 1) S B P 9 2 20K Bh I R O ik — 20
7R T HA R D RE 70 X 2 18] 22 5 59 N A2 3K 8 g A7 )
TR X AT K RS TR

B /RIETH 2020 FREIhEE S X X EAE AR LR

Fig.6 Detection results of interaction between different functional zones in Harbin City in 2020
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