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Tablel Methods for quantifying ecosystem service function value
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Table 2 The stage of social development corresponding to the Engel coefficient

4 R M L Stage of social development 7T A Poverty i 13 Subsistence /INREE Well-off w4 Affluence %% Extremely rich
M5 /R 2% Engel coefficient E/% >60 60~50 50-~30 30~20 <20
1/E <1.67 1.67~2 2~3.3 3.3-5 >5

& 3 BAE R R HOT AR 1]
Table 3 Time corresponding to Engel's coefficient

2 R B B Stage of social development 7 Poverty i1 Subsistence /NEE Well-off 4 Affluence & Extremely rich
M5 /R 2% Engel coefficient E/% >60 (60,50) (50,30) (30,20) <20
t=T-4 <233 [-2.33,-2) [-2,-0.7) (-0.7,1) >1
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Table 4 Land use ratio in the region of Anning river

bR Land use type T Arealkm? it 5 L5 Proportion/%
B Legend 7K H Paddy field 2.00 0.25
—Vorp— EEER I 4 Dry land 55.88 6.95
— e I — ety #ils Woodland 543.04 6756
%l Grassland 171.27 21.31
B3 57 ARk K £ A ) KA T
7K 38, Waters 22.02 2.74
Fig. 3 Distribution of Land Use Types in Source
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Region of Anning River
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Table 5 Types of ecological service functions in the headwaters of the Anning river
ARG RS R B RS R AR HA5 434 Farmland ecosystem KIS R
Ecosystem type Woodland ecosystem Grassland ecosystem 7K H Paddy field b Dry land Aquatic ecosystem
)5 A= 7= Material production A A A A A
KA Atmospheric regulation A A A A
¥i4k#t/K Uniform flood o ° A A
JKAE RN K Water supply o o A
+ 3% ¥F Soil conservation A A
W) % FEEYE R Biodiversity A A A A A
PRI SCAL Entertainment A A A A A
4R 5 B Land use ratio 0.67 0.21 0.01 0.08 0.03
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Table 6 Ecosystem service function value in the headwaters of the Anning river

H 25 245257 Ecosystem type Mt Woodland/ 7376 Eilth Grassland/J37¢ 7K Paddy field/755¢c 5 Dry land/ 7370 JKI%, Waters/73 76
)5 A= 7= Material production 35046 11054 130 3605 0
KT Atmospheric regulation 10 020 11997 348 9046 0
¥kt Uniform flood 2 659* 839* 27 5295 0
KAERE ($h7KD Water supply 27 977* 2 643* 0 0 91560
+ 35454 Soil conservation 215 68 0 0 0
WL FEMEYERF Biodiversity 8812 1649 10 265 242
KR 324K Entertainment 5676 1650 3 0 635
K TR AN T o
6 LHAU AR (117578 90 405 29900 517 18212 92 437
Value ofdifferent land use type
4R &5 EE Land use ratio 0.67 0.21 0.01 0.08 0.03
FEAARDIREE 1 AN ETT T 73588
Accounting value with DEFM1
FEARIIREE 2 ENET T 70983

Accounting value with DEFM2

VE NIRRT BEE A% 541, Note  *Accounting amount of water conservation function value.
k7 RBEBAMET &5 2 b9 AME &5

Table 7 Compensation amount determined by different ecological compensation methods

AMEE IR Ot e

X

FME S Z i KA AS Z XA ZHIX N
HEAAME T . . . NBI3A5/ . Per capita financial income after
= AT Geabh  WEgOVGEaD 0 O GE e P _
Eco-compensation . . . . (Jta™) compensation
Compensation Benefit area per  Benefit per capita Damaged area per —
method ) i . Damaged area ita fi . X ZIX
amount capita payment inance income per capita capita finance income g oeo Damaged area
FEIThRRE 1
EFML 5.89 418 1519 2630 2926
FARTRE 2
EEM2 5.68 403 1464 2 645 2871
FATE
ontingent value 1.52 108 3048 392 1407 2940 1799
b 3
MZ:EE.Z'K& 4.93 352 1272 2 696 2679
Opportunity cost
PE AR
LSRG EE 23.15 1654 5972 1394 7379

Ecosystem service value

3% it
PEZSAMEAFRAE N ST 5 L A A AN LA
O HEARKE R A SAME R & 2 TR AN
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A Proposed Ecological Compensation Method for Headwater Region of Rivers
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Abstract: [Objective] Ecological and socioeconomic characteristics of headwater of a river are unique and its
ecological compensation cannot be calculated using the conventional ecological compensation method. The purpose
of this paper is to present a dominant ecological function method (DEFM) to resolve this problem. [ Method]
Different weights were assigned to the main function and the minor function, and the values of the weights were
determined by the Pearl curve or proportion of the land use. These weights were then used to calculate the main
function and the secondary function. The model was applied to a headwater region in Anning River Basin - a
tributary of the Yalong River. The results obtained from the proposed method were compared with those obtained
from the conventional ecological compensation method. [Result] The amount of ecological compensation was
ranked in: Ecosystem service value (2 315 million)>DEFM1 (589 million) > DEFM2 (568 million)>The opportunity
cost (493 million) > Contingent value method (192 million). Implementing the ecological compensation based on the
DEFM could reduce the difference in tourism income between the top and bottom of the headwater from 2.5 times to
1.1 times. [ Conclusion] The proposed DFEM considered the ecological characteristics of the headwater, social
development level and the affordability of the compensation subject. It can effectively balance the loss and profile of
both upstream and downstream of the headwater region.

Key words: headwater region of rivers; DEFM; Pearl curve; land use; ecological compensation
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