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Abstract: The report of the 19th National Congress clearly states that we should improve the system of recuperation of rivers
and lakes, and establish a diversified ecological compensation mechanism. The determination of watershed ecological
compensation standards is a key element in establishing a scientific watershed ecological compensation mechanism. For the
calculation, few scholars consider that the compensation standards should eliminate the consumption of the region based on
the ecological service supply from a fair perspective. Firstly, the article makes an assessment on the basis of the supply
behavior of the watershed ecological service providers and the ecological compensation standard of watershed, proposing that
the watershed ecological compensation standard should be based on the ecological environment value, and compensating for
the ecological spillover environmental value of ecological protection behavior. Secondly, taking Weihe watershed as an
example, based on the theoretical analysis, the ecosystem service value supply from 2006 to 2015 in the Weihe upstream
was calculated by using equivalent factor method, and the water footprint method was used to calculate and remove the

ecosystem service value from 2006 to 2015, which the upper Weihe have consumed. Finally, the compensation standard that
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Weihe upstream should obtain, increased from 1.282 billion yuan in 2006 to 4.409 billion yuan in 2015; thus, showing an
overall growth trend, indicating that the upstream has continuously made efforts to protect the watershed ecological

environment, and continuously increasing the remaining ecological service value supply for the downstream.

Key Words: ecosystem service value; watershed ecological compensation; compensation standard; Weihe watershed
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Costanza %[2] Xﬁﬁi?n\}/z%/ ﬁﬁ‘c%ﬁﬁﬁ’ﬂﬁﬁﬂ%i%Eﬁ%fﬁ@ﬂ%ﬁ%?ﬁrﬁJT%EﬁH . 2014 Qz Costanza %}\Ri
ORI 1997 AEFTINGE A R BRAE S RGE M S5 N EHEATINFE, & AR S R G0 S 1l AR AR S E R AR AT
T Costanza FHY Jr ik M T4 BRI JE 5 oh R S BRA A4 10582 | AR I26 0 M e 9 PR 4 i,
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Table 1 Ecosystem service value equivalent per unit area
BN E Y AR L ith AR H pLTs: SR/ WA TRIE| B
Ecological value equivalent Forest Grassland Farmland Wetland River/Lake Desert
Costanza(1997) [?] 1.00 0.25 0.09 2.35 0.97 0.00
Costanza(2011) 7] 1.00 0.29 0.11 2.41 1.08 0.00
W (2002) 119 Xie Gaodi(2002) 1.00 0.42 0.20 2.41 4.99 0.02
R (2007) 107 Xie Gaodi(2007) 1.00 0.42 0.28 1.95 1.61 0.05
W (2015) [ Xie Gaodi(2015) 1.00 0.46 0.10 0.66 1.72 0.02
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Hi(2015) V4R R Y 2 i P PG TR LTS R S RS M, FER 1 BOERE L KSR AR S R G R B
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PRSI T UL AR B IR SN B TR M
3.2 VB EAE ARG (A L A AE

AR FEH AR TR TR W S T AR BRI T CH R K RAESE) (2007—2016) (P E FREESE
THFS) (2007—2016) BT S yA R ) o 2 F 507 A A MR 55 0 8 2 12 T I & 550 (2 1 i
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Table 2 Estimation of the ecological services value supply of Weihe watershed upstream

PN ERRGRSIMME BAESRS ME
Year R Hi P3| 1 Hb TR/ A bkt Total ecosystem
Forest Grassland Farmland Wetland River/ Lake Desert service value

2006 3.22 8.23 0.40 0.89 45.28 0.26 58.28

2007 3.26 8.33 0.40 0.90 45.89 0.26 59.05

2008 3.92 10.01 0.48 1.09 55.17 0.31 70.99

2009 5.97 9.75 0.47 1.06 53.73 0.31 71.29

2010 5.92 10.41 0.49 1.05 55.31 0.30 73.48

2011 6.60 11.59 0.54 1.17 61.56 0.34 81.78

2012 7.01 12.32 0.57 1.24 64.96 0.36 86.46

2013 7.70 12.49 0.58 1.70 65.84 0.36 88.67

2014 7.62 12.36 0.57 1.68 65.22 0.36 87.81

2015 7.64 12.40 0.57 1.68 65.51 0.36 88.17

12 2 AR YT AR Bk A B R HE T A R AR S R AR R R SR 55 M (EAE 2006—
2015 4F3X 10 4F[a] AR S 1 Ea 34 435 H 2006 4EAY 3.22 .8.23 ,0.40 .0.89 ,45.28 .0.26 {Z T NE] 2015 4F#)
7.64.12.40.0.57 168 65.51.0.36 {Z7E, JEsh /W A5 30 A/ etk 5 R o DL 9 0 RGPS, 15

2006—2015 4E 8] 5 A S IR S (8 09 b B A T 50% . TE T i 25 0 B2k 25 IR 55 M fR e 2 3B AE 1k 3%
2006 4FfY 58.28 fZICHEINE] 2015 -1 88.17 47T, ¥E /N T 51.29% , i BH [ A O3 5 s i i du A S PR A BT
WOE 5% 7, AR 4 10 S RS I E B R
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D0 R I R b7 A R 13 B v 0 I Y A B AN 2N SR TS 2 SR S WA B L TR ST
AL it HE K B i A R b Yt DK R A SCHE . il T Tk AR 2y A, HLE UK SE PRI FE Y K B
BN PRI % T = i R PRUK B i 2 AT, SO = S S B PR Y Rl et SR ok iy
KRV FFRT T, FHZK ko5 2Bk S/ B LU Rk 80% , 25 284%™ il SEBRZ & 1 i i gl K 22 BRf ™=
il ALK 5 ek (T — R P R 21 (FAO ) M7 (A i 32 2 20 URT CROPWAT BERIARAR 20 | B 7
fil HEALL/K 5 e 5 7 T gl i e B UR R K A2 B R IR R IR T CHOR R AR 4E) (2007—2016) |
CHIRB KRR (2006—2015) . 2006—2015 AF-THE A7 388 3ife i X A 7K A2 8 L35 3

R 3 2006—2015 iFAFE LK B 5HEER
Table 3 The self-consumption of Weihe watershed upstream from 2006 to 2015

5iH %ﬁ?ﬂﬁmmﬁi
Project V|rl.ua| water (:omfnt 2006 2007 2008 2009 2010
per unit product/ (m’/kg)
A Food 1.84 26.94 26.25 25.54 23.79 21.19
2% Vegetable 0.135 0.46 0.46 0.49 0.47 0.50
$IA Pork 3.561 3.18 2.73 2.56 2.56 2.58
4P Beef 19.99 1.28 0.83 0.70 0.84 1.02
FA Lamb 18.005 1.67 1.12 0.99 1.16 1.05
Z& Poultry 3.111 0.30 0.27 0.34 0.31 0.42
K Feg 5.651 1.17 1.07 1.24 0.95 1.37
5 Milk 0.79 0.30 0.35 0.30 0.32 0.34
KR Fruit 0.387 0.34 0.42 0.52 0.54 0.49
e\l Bk 243 3
A&gﬁ’jﬁﬁ(w;:l iji;‘gtal — 35.63 33.50 32.67 30.93 28.95
¥ PN g =1 3
ol il Tin ol gl vt e -
ﬁi%iif o(llin"f ) — 41.70 39.45 38.61 36.99 35.15
@iﬁzﬂfﬁ%/ (Zm?) — 53.68 65.07 52.69 59.08 59.28
& W

2011 2012 2013 2014 2015
A Food 1.84 17.99 17.81 16.10 15.53 17.00
fif 3% Vegetable 0.135 0.53 0.51 0.50 0.53 0.57
$51A Pork 3.561 2.62 2.45 2.36 2.75 2.71
41 Beef 19.99 1.11 1.01 1.40 1.45 1.58
A Lamb 18.005 1.44 1.12 1.85 1.84 2.58
K& Poulury 3.111 0.46 0.49 0.60 0.73 0.74
E Egg 5.651 1.65 1.85 1.87 2.08 2.52
% Milk 0.79 0.38 0.40 0.40 0.45 0.47
KSR Fruit 0.387 0.54 0.64 0.75 0.86 0.97
e FERLK 2 3
f\:ﬁ’jﬁ; {(VIJZI <Vjie‘;‘tztal — 26.71 26.29 25.83 26.24 28.60

) A2 K R 3

ol il Tin ol gl atr e -
K41t Total water footprint/ (12 m?) — 33.14 32.86 31.18 31.57 33.97
FKBE PR A i Water availability/ (12 m*) — 63.68 70.66 71.25 54.02 68.39
AT BN R AR — 0.52 0.47 0.44 0.58 0.50

Ecological service value consumption coefficient
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2% 3 T 1,2006—2015 4F sk b jifedth DX 7K 2 528 435 ok 41.70,39.45 . 38.61,36.99 .35.15,33.14 .32.86 ,
31.18.,31.57.33.97 /2 m’ , B AR5 B34, T WAt da 1 vife Xof v 3o 26 285 2R G5 0 1 B AR S BT T [, X T RE 2 R
T LA 4 T UL B 2 AR AR SS (EL, St /K GE YR I LR 0 7 M 5 ) 8 A 1117 DA G Al sl A Tl
b, BEAK B B KRR K . R, o] LA 203 i i A= S IR S (BT 9% RECRAR R 5E BT FRE
1E 2006 4EF1 2013 4E43 5135 2 e i AR AR, o 0.78 1 0.44 13X 5 44E YK R LA B DT ¢

HHE AR SS  (ELTH 2 R B 1 24 R v 345 3] ) 3 A A IR 5 I LR 25, 7581 2006 %8 2015 4R 3
B0 B 2R AR SRS (B 4 )y 45.46 36.02 .51.82 ,44.91 43.35 42.53 .40.64 .39.01 ,50.93 .44.09 12,
TG, AT, R E S A AR SRS M LR B B — AN SR A, i 2006 41 45.46 12T F] 2015
AEIY 44.09 427G, ZAIREEAR KR, TEILK 4,

R4 RELFEESHRSNEBSHE(ZT)

Table 4 The ecosystem service self-consumption of watershed upstream

P A2 MR S5 B B A F B3 9 B A 25 IR 45 1 i A= 255 (LT 3% R A FI 50 9% A A= 250 55
Y Ecological service value Ecological service value Y Ecological service value Ecological service value
e consumption coefficient of self-consumption e consumption coefficient of self-consumption

2006 0.78 45.46 2011 0.52 42.53

2007 0.61 36.02 2012 0.47 40.64

2008 0.73 51.82 2013 0.44 39.01

2009 0.63 44.91 2014 0.58 50.93

2010 0.59 43.35 2015 0.50 44.09

3.4 kA S AMEARAED A

PRI BRI/ IR AR 25 A S A BRI R RAE SR 1 B T8 3%, 30 vl fi) e i DX (A R A A S IR 55
M8, RIS HB X A A 25 IR 45 M (BN BRI L DX ] B3 9% 0 A 25 IR 45 (LIS AR AR AR T A, IR 42 b X el 474 1E
AR SRS AN A, B ARAF A | A2 28 IR 55 S i (8 AR B5C(E RIS M e, DR >4 o R -3 B34 20 T
TR LSS 0 A S IR S5 A, 7 BE AR R R K R 08 2 S B 1 Ui 1 B 90 9% 0 A S IR 55 L, mT LAAS 21 I
U200 A A S RS5O, B30 R AR A M b TE LR 5,

RS MEBESMERE/MZT
Table 5 Watershed ecological compensation standard

FI 50 2% A A= 250 55

Ay ﬁéiﬁ 6] él—:{m\lﬂfi%mfﬁ Ecological service value 7'FM"%‘1‘/TQ‘(fF
Year Supply of ecological service value of self-comsamption Compensation standard
2006 58.28 45.46 12.82
2007 59.05 36.02 23.03
2008 70.99 51.82 19.17
2009 71.29 44.91 26.38
2010 73.48 43.35 30.13
2011 81.78 42.53 39.25
2012 86.46 40.64 45.82
2013 88.67 39.01 49.66
2014 87.81 50.93 36.88
2015 88.17 44.09 44.09

F2 5 AJH1,2006—2015 4 sk b Ui N 3R 15 i # MR 43 51 8 12.82,23.03,19.17 ,26.38 ,30.13,39.25 |
45.82 .49.66 .36.88 .44.09 27T, MR iKY L E IR ALLA R4y AR S IR S I (B AE AN W Ba hn, B E 3 Sk £
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