% 45 BH 4 W K AR R 1R Vol.45, No.4
20254 8 A Bulletin of Soil and Water Conservation Aug., 2025

B Tk &R F A BT A B [
EERIPEMEFRET R
Dy, KR, BAET R BT, RET

(1 b Mol K2 B R 5 TR 2EBE b a0 KA V5 e V5 45 h 3 AR 51 5 925628, Jb st 100083
2. K FIFR AR K BRI BT B, bR 1001205 3. LT E R L3R5 TR B TR AR e A BN 7], JbET 100084)

#OE: [ B0 ] A 7 R VLR S A A A DR A R A A 0 B T vk, O i S I K B R R AP R K AR
A IREE KA L B BN 26 05 Ak 5 (T R 22 R SR SR LR AR o [Tk ] i S B R s AR R I Y
FAB IE 2 5 7 2, 300 5 2010—2020 4K VT3 BK % R A 25 R G0 MR 55 0 185 Lk 1 A3 i 4k Py 4% it X
IR BEUEIR A B T5 Yo A R 8 5 AR A R BT, DA IT AR 4% b XK B R R B 5 SRR, DA 4 i SOK B R AR
A58 3 R ON FE LR L 45 b I M R B B 0y, LA W Pk R AN RE A DG BIE L &5 A K IR AE S
F G0 R S5 (B VT B A b DA S AR A M I BEIR UE S TRR M . [ 452 ] ©2010—20204F , KL 0K 75 8
B RGMRS M E 3 9 1.17X10%,1.18 X 10%,1.19 X 1058, A B 4E I #a %, @2010—2020 4E KT
IR K G R A A R T S T e SR B A T K S Y AR S R R S T L A A KRR A SRR ORE L K
VLS A R R 0, (A 0 YT 9 B T M X AE K R R TR B O . O FERF ST IR P, 7 i T
P TTAR VG RS VLT AR B R A A S IR AME I B R TR VL T R VLR R b R 2
N HE AR AP AN Y AR, ST AMEE AR 0 1 A S AE T W B — I A Z N, HBRAE TR (S ] A
SCHFFE #3750 AR RN K A 2 KO0 VR DA B 2 20 B R TR B S I, T SR YT R B K B IR AR K AR
AP LA B 2 U 4 A A DR AP M AR o 08 1 S T AR AR LR BA B DA RS A B s P E 2
T S O AME TAR R EER A TF R

KEE: KIIRE,; KEBRESRERSNE; £TRIT; £5RPIME; 2L REM,; SMBHEER
XEEARIRAD : B X EHS: 1000-288X(2025)04-0304-12 mESES: X321

NEKBH: DL, SRR, BB, A5 RE T K BT IRR) P A K VI R 1] AR S AR AR AR HE R ST [T ] K &
£ F5 3 4%, 2025, 45 (4) : 304-315. Ma Mingyuan, Zhang Haoran, Zhao Zhongnan, et al. Inter-provincial
ecological compensation standards in Yangtze River basin from perspective of water resource utilization [J].
Bulletin of Soil and Water Conservation, 2025, 45 (4) : 304-315. DOI: 10.13961/j. cnki. stbctb. 2025.04.020;
CSTR:32312.14.stbcth.2025.04.020.

Inter-provincial ecological compensation standards in Yangtze River

basin from perspective of water resource utilization

Ma Mingyuan', Zhang Haoran', Zhao Zhongnan®, Zhu Wei’, Xu Kangning'
(1.Beijing Key Laboratory for Source Control Technology of Water Pollution, College of
Environmental Science and Engineering, Beijing Forestry University, Beijing 100083, China;
2.General Institute of Water Resources and Hydropower Planning and Design, MWR , Beijing 100120, China;
3.Beijing Guohuan Tsinghua Environmental Engineering Design & Research Institute Co.Ltd., Beijing 100084, China)

Abstract: [Objective] A calculation method for horizontal ecological protection compensation standards within
the Yangtze River basin was evaluated and established in order to provide a scientific basis for promoting the
protection of water resources, restoration of the water ecological environment, and sustainable development of the

economy and society within the basin. [ Methods] Firstly, the value of ecosystem services provided by water
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resources in the Yangtze River basin during 2010—2020 were calculated using water surface area and a modified
equivalent factor table. Secondly, the freshwater and water pollution ecological footprints and carrying capacities
across the basin regions were estimated to evaluate water resource overload status. Finally, using the watershed-
wide water resource ecological overload coefficient as a baseline, the identities of the compensation individuals and
objects in each region were defined. Based on the theory of public goods attributes and externalities, the theoretical
amount and lower-limit value of ecological protection compensation in each region were estimated by combining
the water resource ecosystem service value. [Results] O From 2010 to 2020, the value of ecosystem services
from water resources in the Yangtze River basin increased annually to 1.17>10", 1.18X10"%, 1.19X 10" yuan.
@ From 2010 and 2020, the freshwater ecological footprint of the Yangtze River basin first increased and then
decreased, whereas the water pollution ecological footprint continued to increase. Based on the concept of
ecological carrying capacity, the basin did not experience an overload during the study period. However, water
supply-demand gaps were observed in regions such as Shanghai, Jiangsu City, and Henan Province. 3 During the
study period, Qinghai, Xizang, Guangdong, Guangxi, Hunan, Jiangxi, and Fujian Province (autonomous
regions) were consistent ecological protection compensation recipients, whereas Anhui, Yunnan, Zhejiang,
Henan, Jiangsu Province, and Shanghai City were consistently compensation payers. The compensation amounts
paid by the payer regions were within the scope of their general fiscal budgets and exhibited a year-on-year decline.
[ Conclusion] In the proposed calculation model, water ecology, water resources, and socio-economic development
are closely integrated. It can provide a scientific and rational entry point and exemplar for water resource
protection, water ecology maintenance, and the formulation of ecological compensation standards across the
Yangtze River basin. It is expected to promote the continuous and in-depth development of ecological protection
compensation work for first-level river basins in China.

Keywords: Yangtze River basin; ecosystem services value of water resources; ecological footprint; ecologi-

cal protection compensation; public goods attributes; externality theory
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Fig.1 Distribution of water resources ecosystem service value in Yangtze River basin from 2021 to 2020
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Fig.2 Ecological carrying capacity of water resources per

capita within study area of Yangtze River basin
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Table 4 Ecological overload coefficient of water resources
within study area of Yangtze River basin
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Fig.3 Distribution of subject and object of ecological

protection compensation within study area of
Yangtze River basin
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Table 6 Comparison of watershed ecological protection compensation studies in

Yangtze River basin under various methodologies
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