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Optimization of ecological compensation in the Yellow River Basin from the

perspective of regulation service flow
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Abstract ; Ecological compensation is an effective strategy for promoting regional ecological protection as well as coordinated
socio-economic development. Currently, limited interest is garnered for ecological compensation schemes predicated on the
flow of ecosystem services. Quantitative assessments remain scarce. Herein, a novel ecological compensation mode based on
supply-flow-demand theory of ecosystem regulatory services was proposed to clarify the supply-demand relationship of
regulatory services in Yellow River Basin. Combined with analysis on wind field, hydrology and hot spot, the supply area,
demand area and transmission paths in between are identified. Through the comparison of service flows stemming from eco-
radiation and ecological compensation, encompassing recipient cities, compensating cities, and the compensation amounts,
a clear delineation was ultimately achieved for regulatory services within the Yellow River Basin. It was found that (1) The
spatial distribution of water conservation and carbon sequestration service supply in the Yellow River Basin in 2020 is " high

in the south and low in the north, high in the west and low in the east". The demand distribution is strongly associated with
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the population density, reflecting " high in the east and low in the west". (2) The supply-demand relationship of water
conservation services in the Yellow River Basin is overall in deficit with difficulties in meeting the supply demand. Even
though the supply of carbon sequestration services in most areas can satisfy the demand, the warning line for ecological
deficit is approaching. (3) 8 recipient cities and 22 compensated cities were determined for water conservation, while the
numbers of recipient and compensated cities were 10 and 28, respectively, for carbon sequestration service. The total
amount of ecological compensation for ecosystem regulation services in the Yellow River Basin was 67.654 billion RMB, of
which 16.054 billion RMB worked for water conservation services, and 51.6 billion RMB acted as carbon sequestration
compensation. These results are expected to provide insights for establishing ecosystem management policies and practical

application in ecological compensation in the Yellow River Basin.

Key Words: ecological compensation; ecosystem service flow; ecosystem regulation services; balance between supply

and demand
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Table 1 Data source
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W i Wind direction data 5 S4B 0 0 (hitp 2 // data.cma.en/ )
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Table 2 Calculation Method of ecosystem service supply
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Ecosystem service supply Calculation formula Variable interpretation
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Fig.2 Spatial distribution map of ecosystem service supply and demand
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Fig.3 Matching between supply and demand of ecosystem services

3.3 ABRGMS RS ESHME

RGNS H i A 4l 2R | S A /K R 00 5 T E 5 Tt D RE LA OC 2R S IR B ity s ) SR AR e, L
PRI, KIS 7 D R B4 4R DX S B8 A1 T B T U sl S 1) 35 70 L DA R e e v X 94 e DX Jsi )
B TR AR AR AT R LR (BRVUAHER LA B L v R A X (18] 4) o o, RN 2 BT (99% E
R B X B A 32 4> R 08 5 (99% BELAR L ) M DCEL AR 110 A [T B IR 55 (4 4R B rh 7 B Vit Al s 4

T e S A L A v S M X T v a5 DUV ARE PP T R OAR T g LR LB v PG R AR X
RIS (99% B AR EE ) (1 X BT 28 A AR V8 4 (99% BHAR ) I IX B3kt 177 4~ A
1, FEB R 2 AT 0 X B ) O AR A R G S5 B4 IX, SR BRI 3808 i X BN A S R IR 55
R IX

ARG WA T A S R GRS Bt S ™ BRI T B g . YR — X A= S R GE R

G5 Ay e R AR M R SRS A% 1) I 55 K0 5 5 AR 1 3ok 2 T SR IX s, DA KRR 3 MR 55 A 8], /K W A T
JIMEFIT DA e el T AR M1 2R, e s T 7 o 2% DA 1) 3 X B ik (181 5) o R BT BB X, 32 AN X BAR
7K IR SRR 55 1 AR X RN A M T RS a0 K B 2 i R J5LK BRI ST A BT
Il MR ORI, R ARAESRGE T KEE R — W RS LR B AL S 2 Y erd fE . T
I BB Al 55 T 5, Bk o] Ao AR R AR R X A BB AR R SR A AR Al R PR T, e R 1 5 AR IX, A

http ; //www.ecologica.cn



8 4 Hell A5 BT IR AR 55 VLA A S TR S AR AN 5 3771

171 S5 BT B ke 95 R BE . BRI 1o i R PR AR LI 4, KUR A TEAR R AR BE b D T AT AR 5537 ) 15 138 B
o DRI, A e 55 I 4 1% 3 i A5 5 DX A R XU S Bl AR A o JE — U (181 5)

N
ST R A B A 55

RE AR
N R BR ot | RiaTE S
N BEAN EBEn I BER
B4 HmEHH
Fig.4 Hot spot analysis
A5 k A mmREE 1@—‘%‘} s
N ‘:le;\ \"VJI'-
D R % ’ ;.
Sy
2 7
T 3
{
A RIS AR S5 IR IR S5 I
— EBKM IR 4 X a4y X
— REKM KPR TR R X BB R X

B 5 EXRGEMEZTRE

Fig.5 Direction of ecosystem service flow
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Fig.6 Identification of ecological compensation municipalities
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Fig.7 Amount of ecological compensation
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