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Effects of ecological engineering on spatio-temporal changes of key ecosystem
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HE Jiaying"*”, JIANG Xiaohui'** , LEI Yuxin'"

1 College of Urban and Environmental Sciences,Northwest University ,Xi'an 710127, China
2 Department of Culture and Tourism ,Yuncheng University , Yuncheng 044000, China

3 Key Laboratory of Shaanxi Surface System and Environmental Carrying Capacity , Northwest University ,Xi'an 710127, China

Abstract: The implementation of ecological engineering on the Loess Plateau has significantly improved its ecological
environment and enhanced ecosystem service capabilities. The quantitative evaluation of the impact of ecological engineering
on ecosystem services is relatively scarce in the existing research. In this study, taking the Yanhe River Basin as an
example, the RUSLE and InVEST model were used to evaluate the ecosystem services. And the ecological engineering
identification model was constructed to identify ecological engineering areas in different periods. Our study explores the
quantitative impact of ecological engineering on ecosystem services, will provide scientific guidance and basis for the

implementation of ecological engineering in the next stage. The results showed that: (1) from 2000 to 2018, both soil
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conservation services and water production services in the Yanhe River Basin showed a fluctuating growth trend, but the
changes of the two were not synchronized. (2) During the four periods, the area of ecological engineering zones, which can
produce ecological effects, showed a fluctuating growth trend, increasing from 854 km” to 1343 km®. They were distributed
throughout the whole basin, and the key distribution areas were different in different periods. (3) The ecological
engineering enhances the soil conservation capacity and water production capacity of the region. The area of the enhanced
soil conservation service region increased from 477.5 km® to 1140.6 km®, and the total amount of soil maintained by the
region increased from 2.1X107 t to 5.6x10" t. The area of the enhanced water production service region increased from 139.1
km” to 485.5 km’, and the total water production of the region increased from 2.9%10° m’ to 1.5x10" m’. (4) The
ecological engineering had a synergistic effect on soil conservation services and water production services, and soil

conservation services are more sensitive to the ecological engineering than water production services.

Key Words: soil conservation services; water production services; RUSLE model ; InVEST model ; ecological engineering;

Yanhe River Basin
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Fig.1 The DEM of Yanhe River Basin and rainfall stations distribution
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Table 1 The parameters related to soil conservation services

TR S5 B Kt X Hd ke i

The parameters of soil Conservation Unit Data format Data sources

DEM %di DEM data m Grid (30 mx30 m) IR IR BT R S R
%1204 J1 Rainfall erosion force MJ mm hm2 h™! a! Grid(30 mx30 m) I TR BT B RS
ATl F Soil erodibility factor t hm*MJ™" mm™! Grid(30 mx30 m) FeT I BT A RS

F A FHZERIE Land use type map int Grid(30 mx30 m) rh [ B IR A R 2 S R G
W BN T Vegetation management factor ~ — Grid (30 mx30 m) T NDVI PL K LUCC $diEit s
T A5 F Engineering measure factor — Grid(30 mx30 m) EE DTN
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# 2 InVEST & h K ERIBXSHER

Table 2 The parameters related to water production module in InVEST model

PR S8 L4 Btk =t B AR

The parameters of water production module Unit Data format Data sources

[% 7K & Precipitation mm Grid (30 mx30 m) e B R ERIRE

TTEZE1 K Polential evapotranspiration mm Grid(500 mx500 m)  ABRIETEZEAL MODIS $iii 4k
B Soil texture int Grid (30 mx30 m) HWSD 34l e

FEPITT A & 7K Plant available water content % Grid (30 mx30 m) A HWSD 4388 4 3115
+ A FZER I Land use type map int Grid(30 mx30 m) rh R IR RL 2R S B 0
#£7K X 534 [l Distribution map of catchment area int shp DEM %42 4= i,

THPIAMR R IR The root depth of plant mm dbf ] 1:100 J7 80

# %L Evapotranspiration coefficient — dbf BRA A 2T, 1998
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SEbR B Rl 2 A 22 P K AR
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Fig.2 The spatial distribution of soil conservation services from 2000 to 2018
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Fig.3 The spatial distribution of water production services from 2000 to 2018
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Fig.4 The one-dimensional regression analysis of soil conservation services and forest and grass vegetation cover VFC in different regions
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Fig.5 The one-dimensional regression analysis of water production services and forest and grass vegetation cover VFC in different regions
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Fig.6 The spatial distribution map of ecological engineering areas during different periods
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Fig.7 The distribution of soil conservation capacity increased by ecological engineering during different periods
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Fig.8 The distribution of water production capacity increased by ecological engineering during different periods
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