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Identification of priority areas for ecological restoration supported by investment

based on water ecosystem services in the Yellow River Basin

HAN Yu, LIU Yanxu”, WANG Chenxu
State Key Laboratory of Earth Surface Processes and Resource Ecology, Faculty of Geographical Science, Beijing Normal University, Betjing 100875, China

Abstract: For the ecological restoration of territorial space to go smoothly, state investment and social investment is
required. However, very few studies on the ecological restoration of territorial space take the economic viability of investment
from the restoration cost and investment potential into account. The Yellow River Basin is the focus of this study. The
identification framework of priority basins for social investment support under the steps of “land use simulation-supply and
demand assessment of ecosystem services-feasibility of ecological restoration” is established using 4 land use simulation
scenarios, 2 water ecosystem services, and 4 ecological product value realization development patterns. The results showed
that, under the soil and water conservation scenario, the grassland in the Yellow River Basin would increase significantly in
2030, and the man-made surface expansion would be rapid in the natural evolution scenario, water source conservation
scenario and wetland protection scenario; the priority watersheds for national investment in the three scenarios were mainly
distributed in the middle and lower reaches; the three scenarios unanimously showed that carbon trading and emission rights
trading were the most attractive for social investment, while investment attraction for specialty breeding and specialty
traditional Chinese medicine was not universal. The spatial location identified in this study can provide a reference for the
macro location selection of investment in the Yellow River Basin to support ecological restoration and realize the value of

ecological products.
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Fig.1 The location of the Yellow River Basin and its upper, middle and lower reaches
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Table 1 Data sources
Kt KR AEY IR
Data Source Year Resolution
GDEMV3 30m 43 JF 5007 i B 2 (A K = _ 30m
GDEMV3 30m resolution digital elevation data https ://www.gscloud.cn/
o] Them ARS8 4T 134 Bk R R0 4R [ S PR R G R O 2010—2015 1 km
China’s 1km grid annual average rainfall data set http : //www. geodata.cn/
FANERD 4H 20
Harmonized World Soil Database v 1.2 A AL — —
https : //www.fao.org/
GlobeLand30 x5k 30 K i 55 GlobeLand30 2010 30
GlobeLand30 global 30-meter surface coverage http :// globeland30.org/ 2020 m
W I HydroATLAS Hfit /4 _ 6%
Watershed unit https : //www.hydrosheds. org/hydroatlas ”
HEKIXHIE HydroATLAS %4 J% o 12 %
Catchment unit https : //www.hydrosheds. org/ hydroatlas
A " - o | 2010
HR N 23 ) 231 2 L R RS ot BRI AL 5 i 2015 !k
China’s population spatial distribution kilometer grid data set https://www.resde.cn/ 2019
2005
HIE GDP %5 8] 431 24 B A% K 42 BRI AL 5 R 2010 Uk
China’s GDP spatial distribution kilometer grid data set https://www.resde.cn/ 2015
2019
PE Lkm 43HF238 H P48 SOR B £ E R IR R G R =R O 20102015 !k
China’s monthly average temperature data set with 1km resolution http : // www.geodata.cn/
A PO ELHE VEURIR SRR SR
. . . 2020 1 km
National points of interest POI data https : //www.resdc.cn/
KK GDP #% MEHE Future GDP grid data SSP1 i 5 GDP $idi e 2030 1 km
H3f N TRSE R AE Future population grid data SSP1 5 5t A B 1s) 2030 1 km
2 g 2 M B B
Unit price of traditional Chinese medicine https : //www.zyctd.com/
KT BE S AR HEEL WL 25 1) 2021 o
Aquatic product transaction price index https ; //data.chinabaogao.com/
e HE i T RE B P AL 2R B e 017 .
Crbon emission http : //www.acet-ceca.com/
R HE = Nitrogen emissions hE G AR http : // www.stats. gov.cn/ 2020 —
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Table 3 Cost Matrix
H &k(ﬁgfﬁ% KR ‘ IKERFFIE R . T TR R IE 5 '
Natural evolution ) . . Soil and water conservation Wetland conservation
K Water yield scenario i .
scenario scenario scenario
AB CDEF GH A B CDEF G HA B CDEF G H A B CD E F G H
A (1 1+ 111 1 111t 11111 1 1 1t 1t 1 11 1 1 1 1 1 1 1 1 11 1
B 1 | 1 1 1 | 1 1 1 1 | 1 1 1 0 0 1 1 1 | 1 1 0 0 1 1 1 1 | 1 1 |
C 1 1+ 111 1 1 11t 11111 1 1 1 1 111 1 0 0 1 1 1 1 1 11 1
D | | 1 1 1 | 1 1 1 | | 1 1 1 0 0 1 1 1 | 1 1 1 | 1 1 1 1 | 1 1 |
E 1 11111 11111111 1 1 1 1t 111 1 1 1 1 1 1 1 1 1 0 0
F 1 1 1 1 1 | 1 1 1 1 | 1 1 1 | 1 1 1 1 | 1 1 1 | 1 1 1 | | 1 0 0
G o0 o0 0 0 010 0 0600 00 1 00 0 0 0 0 0 1 00 0 0 0 0 0 1 0
H 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 |
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Table 4 Suitability of natural factors

i - 2] RS B HHS)

Threshold Weight Special 'C'hmese Spem.al Carl?on EmlSS.IOl'lS

medicine breeding trading trading

FR(b1) >1000 0.6 + + - -
Elevation (b1) 500—1000 0.8

<500 1
W& (62) >500 1 + + + -
Precipitation ( 52) 250—500 0.8

<250 0.6
SIR(b3) >25 0.8 + + + -
Temperature (b3) 5—25 1

<5 0.6
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Fig.2 Spatial distribution of land use types in different scenarios
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Fig.3 National investment priority watersheds
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Fig.4 Distribution of priority basins for social investment support
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