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Abstract: Eco-compensation plays an important role in the maintenance of national ecological security, strengthening
environmental protection and improving people’s livelihood. Determiningthe amount and scope of eco-compensation is a
difficult but important issue in eco-compensation research, atiracting the attentions of the academic community in and
abroad. This article provided an economic analysis to indicate that the added value of ecosystem services under ecological
restoration should present the best evidence for defining the amount of eco-compensation. A case study for determining the
amount of eco-compensation in the Three-River Headwaters Region ( TRHR, China) , using grassland restoration study, was
provided for further analysis. Three essential steps for calculating the added value of ecosystem services are; (1) identifying
the valuation indexes of grassland ecosystem services in the TRHR; (2) quantifying the per unit values associated with
those service from different degraded grassland; and (3) summing the flux in those values as the area of each degraded
grassland changes. For operational purposes, the classification of ecosystem services in the TRHR was identified along
functional lines proposed by Millennium Ecosystem Assessment. The method identified the links between human welfare and
services provided specifically by ecosystems. A series of grassland ecosystem services in the TRHR were grouped into four
categories; supporting services, provisioning services, regulating services and cultural services. Among these four

categories, supporting services differed from the other three categories as their impacts on people were either indirect or
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occurred over a significant time period. In contrast, changes in the other three categories had relatively direct and short-term
impacts on human well-being. To avoid double counting, supporting services were not taken into account in the valuation of
ecosystem services. Concurrently, provisioning and cultural services were not included in the valuation of ecosystem services
in the TRHR because of the eco-compensation demand. Four types of ecosystem services including water regulation, air
quality regulation, climate regulation and soil conservation were evaluated using remote sensing and geographic information
system ( GIS) technology, as well as ecological economic methods. The results showed that the total value of the four
ecosystem services in the grassland ecosystem in the TRHR (2005) was 1068.42x 10°RMB before grassland restoration
including water regulation at 706.87x10° RMB, air quality regulation at 8.56x10° RMB, climate regulation at 246.18x10°
RMB and soil conservation at 106.81x10° RMB. In consultation with experts, a modified coefficient for the average value
per unit area according to grassland degradation degree in the TRHR was generated. With the modified coefficient, the
average value per unit area of non-degraded grassland, mild degraded grassland, moderate degraded grassland, heavy and
severe grassland was estimated at 74.70x10* RMB /km’, 59.76x10* RMB /km*, 37.35x10* RMB /km’ and 14.94x10*
RMB /km*, respectively. In view of the current status of degraded grassland in the TRHR , the amount of eco-compensation
would be 911.62x10° RMB during a 8-year period of grassland restoration. This compensation scheme was grouped into four
phases: Stage one, 38.75x10° RMB; Stage two, 312.51x10° RMB; Stage three, 197.26x10° RMB; Stage four, 131.51x
10° RMB. The research results can effectively inform the decision making process for regional sustainable management in the

TRHR.

Key Words: eco-compensation; ecosystem service value; eco-compensation amount; the Three-River Headwaters Region
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(1) ETEBRGNMIS a7 L SAMADT TR B 2R, 2 A A R G o5 I (85 R A Z Rl Y
KFR o ARCNETEARIMA BT K, AN BE g el | B 1 AR 2 AME A e M 32 02 #h A 2 52 e
PRI AT G A SR GRS B, 22 H IR RS R G A5 W (B0 1 0 A Ak b i P 5
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2 4 W AF SR T AE S R G55 M (B A S MU 235

(TR 2 — 0, B> LR B DX A 151, e 3E8 FE S 380 40 B0 A RVRHEU L A ) 2 R PR (B R
f s Y EHEA T T RGBS DR LUV AR B XIONG 452 e A 25 R e IR 55 M0 (53 26 1 BE L f
BRI 25 WA N 55 R AC CO, MRS58 1 40 S 3 g 380 T b M S M2 11 B 3 9 552 DA H , KR
b PRAF A B ey A2 4 AN 1255 T DR AR A R DR AP T 1 0 140 7K 9 SN (0 5 A M AR A1 R bR AL bR 0 i
e B AN R e BT TR A ZS AL, AT PR S B bR SR A R B AR S R S 0 e O
R A A SR ANE R T AMERY IS RA, S5 B, LITERTSE BAR A S R GEIR 55 o (B ke o AR 25 b
AR  BAE A 25 R GUAR 55 O (ELFE B A B AP AR AR R L, AW S F8 AR B8 ORI 396 2 AE 2 A
BRI 2 5 1 T B A AE S R GRS A PE AL A B8 RESR RN J7 AN B2 AAE S My B, PR , 7E 3
AT (ELAG ARG, AR DA 25 R GE R ST e T BE A A, R IUIE T A S AME R OR B R S R G IR 55 I (H 3R AR
TIAI A X 25 R G A5 B A PEAL T ik N L 5 RO SRR SF MG — AT T A Ml 722G
FIBEB RGN M SR 00 LU N 5 AN 28 22 S B AL L ds T RS GIS BOR M2 07 i %R
SRGUMRTs P A AT RE AL AR TR e XA S R GRS I (E A TG

4 FRMBRAL SRS NESHMEE

Table 4 Amount of eco-compensation in different stages based on grassland restored in the TRHR

— SREE AT R 4 P if
PRI . Mild degraded grassland/ Moderate degraded = ) Total/
Implementation stage (10°5%) assland/( 10°52) Heavy and severe degraded (10552)
L grasstan L grassland/ (108 JC) =
%5 1 BBt Stage One 12.92 208.10 49.32 270.34
% 2 BBt Stage Two 25.83 138.73 147.95 312.51
%5 3 frBt Stage Three — — 197.26 197.26
5 4 B BL Stage Four — — 131.51 131.51
(2) BRGNS MEE RS 3 DN EEAD IR, — AW X AR S RERBIIRGL, 2 30E X
ARSI 1 B AR, =R B A S R S AR A IS A, X0 42 A A =R X R bR A

R R 38 i i A SR R P T R SO A X LG, 207 13T 30 AR = TR X A B AL Y IR 25 R A, oy
FAMTEBEE AR B bR, A USR5 20 42 70 AR MK, M2 1) [ AR T (9 5 b Bk
B, PRI, XS L T A AR AN I TG Bh LR (2005 4F) A9 = T U5 X R iR B 7 26 R R 9K e A A 7
ARBL 1R AR H ) AR v AN 45 R 5 B WIS A B AN R] iR A il A B i AR AR A (A S AR 5%
JEE, A AR GRS LA R/ N - R ST R e i B A 2 A 25 AR 22 TR 3R SR AT SG T 2 FiTF BE AR AR
HES > P ML B i B A IR 300 A A R G IR 55 (LAY 5Tk, IR TS & L E Wik, I A ST ER KL, ¥ =
VLR DR AL B3 1) 1 2 B AR ZS AN (B EA TIE I, A IHOORAA i A ] 3R A R 32 ) B 7 T AR S (B

(3) AEAMEAR BB A A S AME A ROR R AR SAMETT R B BN A, AROPREUR R, =TT
DXCHE T IR AL R 58 R A2 A B i AMES O 911.61x10°TT . A T HY 5 AE ML SIS R0k, mT AR AT T0 A
SRR AR SRR L S 2855 R AR OL | 52 15 18] e A 250 5 41 i P A 3 A1 R S it 39, o) o
AR HMETT 5 . BEoh, ROZARBERAME: RERS S IE A A2 5 T BR BE A AME Z [RI P AE—E 22 57 I
BRGNS rEETH A B A SRR 2 S AT AR | &5 Al 455 AR S PRI MR 1 AS RS RS
e 55 BESRBUT R RS A R 75 3K D7 RS RE ) A5 IR R 0 =35 22 (] 14 56 B At — 2B PRt

5 45

(1) ASCUIANTIERE g St FlA T A= 2 M2 I iR AR AME BN 122 i AR AR = A A Gk #E AT
BB S R GRS W a7 A A B, = VLU X T A A M5 R A9 AR 25 R G0 IR 55 (. 32 2 fh oK 739
TR I Y AT TR S OR R (BT AL 5 SR B AN (B AN 4G 5 1 DT IR 3T & U B XL 15

http ; //www.ecologica.cn



236 JAE = 35 %

N A SRS IS sh AR (2005 4F) By = VLIE X R b A 28 R GRS M (0 1068.42x10° €

(2) SIAAERDIRE R L, X = VLR X R AR S R GRS T8 1, 15 21 AR R Ab 5 i o7 1 AR A=
BHER 74.70x10* T8/ km? | 5 B 3R A0 5 1l 1) BT TRTBRAE 8B 59.76% 10 70/km?, 1 EE IR 4&@%[&’%&@
ASME R 37.35%10* 70/ km? , 51 J3 DA K TR B LA 3R Ak s b 9 7 T R AR S (R 14.94%10° 58/ km?

(3) HRHE = VLR X b 3R AL AR AN A 5K 0 H s, 458 1 = VIR DGR AL B b 58 4k 52 0 A A8 A B i
MR 911.62x10° 70, Hor %2 IR fh B b 57 4K 52 I A oy 38.75%10° T, % v B 3R Akl 58 4 Pk &2
R B R 346.83%10°TT, % 5 8 A K B3 DA R Ak b 58 Wk i M B 526.04%10° T,
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