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2.1 EERAZE
BT A B AR DR DR AP AR AR IR B A R 1) L
AR 1 fR. B 5 ANMEGH, AP
BN K BB A . 2018—2021 E2 AKX M B #
JRAFEAAN T 1380.57 12~1 604.17 12762 [«
& 1 2018—2021 2 X B 4 s A S
Table 1 Accounting of direct costs in the

compensated area from 2018 to 2021

i WEGE DRI A TLT{‘@:/ T/ Bt
2.7t 2.7t 2.7t 1zt 1zt .7t
2018 46589  620.68 301.58 120.12 959 1604.17
2019 31501 612.88 24577 10596 10095  1380.57
2020 349.69 63536 26371 11134 10135  1461.45
2021 379.09  682.82 27441 11343 10682  1556.57

22 [EEAIZE
AR A s W BN 5 7 2 B AT L2 A 2
H, Wk 2 Pros. RIS RAS A E R L2
XA A DAL A4 Rk 3.
RAPIR.
% 2 2018—2021 F LR LA kA A&
Table 2 Opportunity cost parameters of the

compensated area from 2018 to 2021

o e i H il TH
2018 0.115 0.091 0.108 0.099 0.124
2019 0.120 0.088 0.098 0.096 0.113
2020 0.119 0.088 0.097 0.099 0.106
2021 0.115 0.089 0.098 0.099 0.102
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4 3 2018—2021 442 K Rk ALe af A H
Table 3 Agricultural opportunity cost accounting in the

compensated area from 2018 to 2021

FOr o AEEALOL WNMeos Hildon wilMLoL T RN
2018 -84.12 -96.99 15.27 -2.51 -0.38
2019 -91.95 -105.37 8.77 -3.89 2.09
2020 -103.61 -136.47 0.12 -5.06 0.66
2021 -107.82 -105.13 -2.98 -35 2.24

& 4 2018—2021 2 K T pLa s A H
Table 4 Agricultural opportunity cost accounting in the

compensated area from 2018 to 2021

U WEEMALT WNMZon BlMeon wilMLoT TR
2018 218.83 1200.71 231.26 349 -10.19
2019 161.82 1 064.37 167.2 21.95 -22.25
2020 131.48 1043.91 151.96 17.04 -103.31
2021 200.69 127222 210.69 18.66 22.84

2.3 BRERAZE
2018—2021 4, 24X Tl & pAAZ 5 45 S n
£ 5 Fin. 2018—2021 4F, BRI FF R X A
FRASIX )Y 2 561.49 12~3 121.5244.7C .
% 5 2018—2021 12 X T b B i A% H
Table 5 Total cost accounting in the

compensated area from 2018 to 2021

i S :E/ ey Hﬂj/ %i’%/ ?%/ p5s it
.t 2ot 2ot 2t 2t .t
2018 600.6 17244 54811 15251 95.9 3121.52
2019  384.88 1571.88 42174  124.02  103.04  2605.56
2020  377.57 15428 41579 12332 10201  2561.49
2021  471.96 1849.89 48212 12859 1319  3064.46

24 EBRRGRENERZRE

RS A AR H e 2O 2007 AEIN A F
EABAES ARG BV HRAESRSMELEE (R
6) HEATAR RGNS IME RIS . s 20045
KEBEAMNRERNESRZRERS WU ERN FEN
449.01 Ju/hm?, X% it & PO 7E I RE E A5 3R

2011 4F 4B K TE N 603.3 76/hm?. 3% 2011 4E#E
NI, WRIEBVN RIS BN FHITEE, 52
2018—2021 “F [ 45 K 15 7371y 861.13. 885.25.,
914.46. 924.52 ju/hm?. HT i e bl X £ 5
PRALP AR RGNS KBTS, 53 B0 ]
Wik B K REAS RERS M EHITZE. T
HIMRASEANRSESERAMEBEEHITTESS
KBRS RGBS E . WA B KB IRAH,
BT AE N 5% AT B B AN 1.5210° km®, DY )1
TR IR AR Ay 1.87>40* km?®,  H 7R AT B A 45k
TN 1.46%10° km®, 59 B ARSI AN 1.5210°
km®, 5 BB AN 4.16%10° km' .
%6 PEHRRRAES ARG GARASIRSMNE
Table 6 China water resources ecosystem

unit area ecological service value table

ARG ARV RGBS M

B 0.80
JEORHAE 0.23
KAWL 8.29
SARYETT 0.77
SAGRT 2.29
AL 5.55

KSR 102.24
3 fREF 0.93
4 RIFIMEHA 0.07
EMEREE 2.55
EHFEM 1.89

St 125.61

FEFASIE G 1 2 2 R 7k F 5 i 35 T O ek
AMEX BB A RGN E TG Bl LA AMEX S R4t
R BAE IR 7 s, 2018—2021 4, B
B R EXAESRERSMEIXE K 54 857.95
{2.~58 895.77 127G

7 20182021 %2R AL A GRS IMABE

Table 7 Accounting of ecological products in the compensated area from 2018 to 2021

F SE YLV Mz HiftHeTt Hilzon THENMLT Btz
2018 16 429.26 2022.56 1543421 16 472.53 4499.39 54 857.95
2019 16 889.28 2079.19 15 866.36 16 933.76 4 625.37 56 393.96
2020 17 446.65 214781 16 389.98 17 492.60 4778.02 58 255.06
2021 17 638.54 217143 16 570.24 17 684.99 4 830.57 58 895.77

2.5 IKEFESHMERETEZE
2.5.1 AMZRHAEH

M5 (2021 AR BEIR A THEKE -
R (K , BEIMBUKEN 5.01<10° m®, HipF
W8 UKy 308 (178 5.14x10°12 m®. VR
6.11x10° 12 m®, 1% 7.85x10°1Z m®. Bk7E 6.59%10°
fe m®, FirRBUKEN 257x10° 12 m*, Hik
K=0.51.

MR ARSI BLR B A4 (2021) )
2021 R THUK BN, T KR AR,
AE N SKPRAHERA L, BMUK B2 IE R E K BON 1.

WRyE AT 2B R BT, 45%% GDP 5
BAE/RREL, THHAFH 2021 FEAMEX &8 AT EIR
FHINEK 8 PR .
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Table 8 Willingness to pay coefficient of compensation area

B2 i 7R T B vt
GDP/Z T 22590.16 8309590 58887.41  29800.98
B IR R % 26.90 27.20 28.40 27.60

AT R R 0.054 0.026

RN D HESEMER R ek
Ui, AT KR, AMERE B . AMERE
RERWRIAMEX AR RZESR, KU KRBT
AR X822 (K 48 AS S ST RE ), ZKAHBE ZAME 5T
fEo MRIRIEE IS TRIAE, A GDP. A%y
F—ra g E . AT A N2 =7 E
LR E B 5 AMEARRIFE IR S MERET) R
Kb I BCE 4 ) 0.056. 0.206. 0.292. 0.075 Al
0.634. 2021 FAMEX & HIAMERE ) RECN: 1LTh
0.30. 7% 0.63. JlFg 0.57. PkPE 0.33 (R 9) .

% 9 AMZREAMERE /) 7

Table 9 Compensation capacity coefficient of compensation area

Eizgan i} IES ] (531
HMERE S BB 0.30 0.63 0.57 0.33
252 AMZEEALH

2018—2021 4F, VATV FiE A2 14 X IR AR
X A4 2 561.49 12~3 12152 1275, WM/EBRGRS
WEX )N 54 857.95 12~58 895.77 147G LiF A
X ) SAT B R BRI AMEBE ) RECAT H0, AMEIX %
BEIHELLBIA: (17 5.90%. 17 50.26%. T
34.39%. BEVH 9.49%. S5&/KESMERE. KB
IERH. SRR RBOAMERE ) R BT A X
AR S AR ASAME SR ROy 121.84 12~148.48 12,

0.018 0.072

JG, RN 2 609.38 {2~2 801.44 1256, Wi 10 A7

SEEAMEX BB LG, 43 R R E B R
SAXTE], WEk 11 fos.
% 10 AMEATE B{A
Table 10 Compensation standard threshold

% 12 2R 222 HRE
Table 12 Threshold of the amount to

be paid in the compensation area

abx /ME IEoN:|
SAMLTT 2561.49 3121.52

AMETIRMLTT 121.84 148.48
LB RGIRSMMEMLTT 54 857.95 58 895.77
HME BRI TG 2609.38 2801.44

& 11 AM2 R AMZ2 &3 E

Table 11 Threshold of compensation amount in compensation area

Eitin 1l 7 % I B v
NIRMZTT 7.14 61.24 41.90 11.56
FIRMZTT 165.28 1408.00 963.42 265.87

FET X S A RS RIS
MBS E, 152X S A B MEE BT X (6],
W 12 Fiws.

112

- mak il Wk wE 7H
NIRMZIT 20.31 56.34 17.75 4.49 3.57
EIRMZIT 838.98 103.28 788.16 841.19 229.77

337 g
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Determining the Ecological Compensation Standards for
Water Resources in the Yellow River Basin Using Opportunity
Cost and Ecosystem Service Value Accounting

ZHANG Yihua

(School of Economics and Management, Inner Mongolia University of Science & Technology, Baotou 014017, China)

Abstract: [Objective] Ecological compensation for water resources is a policy to improve sustainable use of water
resources in regional and catchment scales. The purpose of this paper is to present a method to determine the
ecological compensation standards for water resources in the Yellow River basin. [Method] The study is based on
data collected from 2018—2022 in nine provinces within the basin. The low and upper limit in the ecological
compensation standard for water resources in the basin are calculated using the cost method and the ecological
service value evaluation method, respectively. [Result] The calculation shows that the total cost of the
compensated area in the upstream reach from 2018 to 2021 is in the range of 256 149 to 312 152 million Yuan, and
the associated total ecosystem service value is in the range of 5 485 795 to 5 889 577 million Yuan. The lower limit
in the total ecological compensation amount in the compensated area ranges from 12 184 to 14 848 million Yuan,
and the upper limit varies from 260 938 to 280 144 million Yuan. The provincial contribution to the compensation is
5.90% for Shanxi, 50.26% for Shandong, 34.39% for Henan and 9.49% for Shaanxi. [ Conclusion] The accounting
results calculated by the proposed method correctly reflect the costs that need to be paid by each province in the
upper reaches of the basin in order to protect water resources and improve ecological benefits to the whole basin.
The method can be used to determine ecological compensation standards for water resource use in other basins and
regions.

Key words: ecological compensation standard; opportunity cost; ecosystem service; Yellow River basin
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