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Economic value of wetland ecosystem services in the Heihe National Nature

Reserve of Zhangye
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2 College of Forestry, Gansu Agricultural University, Lanzhou 730070, China

Abstract: Wetland is one of the most important ecosystems on earth. They provide a wide variety of ecological services,
including nutrient cycling, carbon storage, flood reduction, provisioning of habitats for wildlife as well as ensuring water
supply, food security and livelihoods for people living in developing countries. The aim of this paper is to better understand
the economic value of wetland and the services it provides to humanity and to offer a basis for policy and decision making
and sustainable development. We take the wetland in the National Nature Reserve located at the Heihe River basin as a case
study and collect data from field investigation. We assess the direct ecological service values ( ESVs), i.e. biological
production and industrial raw material, and indirect ESVs including climate regulation, flood adjustment, water supply,
pollutants degradation, habitats providing, carbon sequestration and oxygen release and the value of recreation and culture,
of the wetland ecosystem, using some mathematic and economic methods, such as market value method, the shadow
engineering method, carbon tax method, ecological method and travel cost method. Results from this study showed that .
wetlands in the Heihe Reserve which cover an area of 41164.56 hm’, are divided into natural and constructed wetlands,
including river wetland, swamp wetland, lake wetland, aquaculture pond, irrigated land, water reserve, and salt pan and
so on, 13 categories in total. The average ESV of the wetland ecosystem in the Heihe reserve was about 3 289 million Yuan

per year. Of the total ESV, the annual value of flood adjustment was 1086 million Yuan, followed by the value of carbon
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sequestration and oxygen release being 673 million Yuan. The annual values of recreation, water supply, climate regulation,
habitats provisioning, culture and pollutant degradation are 420, 380, 329, 101, 97 and 25 million Yuan, respectively.
The direct ESV of the wetland ecosystem, namely industrial raw material production, is 178 million Yuan per year, which
account for 5.4% of the total ESV. The results indicated that the ESVs of wetland is huge and indirect value is substantially
greater than the direct value, which suggests that we should attach great importance to the significance of wetland’s
ecosystem service functions in ecological construction practices in river basin in desert area of China. We expect our study
could help to cover the shortage of enough knowledge of service value of wetland ecosystem in arid regions thereby promoting
the exclusion of blind development, irrational utilization and severely damage of the ecological environment, and achieve

sustainable regional development.

Key Words: ecological system; ecosystem services; indirect use values; direct use values; the Heihe Wetland

Nature Reserve

MBI S A A RS R G B ZE RS DhhE IR ELRIALES R AR AR
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Fig.1 Heihe wetland national nature reserve layout area of Zhangye
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Table 1 Statistics of wetland types and areas in Heihe wetland national nature reserve of Zhangye

TS g T AL/ hm? AR IX L %
Wetland types Area The area ratio of reserve
KRB H FEIRNRITE: 13113.00 31.86
Natural wetlands TR 10833.00 26.32
WA Yt 645.00 1.57
Hp i (e Vi SR RESE) 7207.56 17.50
AT i 2580. 00 6.27
Constructed wetlands THE T 4 3060. 00 7.43
Kty 73.00 0.17
FHKX 3653.00 8.87
&1} Total 41164.56

BRI T 2010 45K T ST 0 S50 Hh A FE )

http ; //www.ecologica.cn



414 FLARTE A5 SRR 1 AR ORI X A 2SR 55 T RE U E A 975

Vi Ml - 39 B B R (SOC, kg) AR A
S0C= 3, CS, (2)

AP, S 2 ¢ 2RIBH E R S A T AR (hm)
1.2.3  SASIRER PG T4

BT AT F AR R A XA AR 55 I RE AR S, AR SR T AR B AN D7 I3 DR X 2 A A 25 e 55
NREHATER G B ALIEO (3R 2) o RIS, FERT ST A 45 5 DR XS UL B0, XA G A M S8t 47 1
EIE,
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Table 2 The evaluation method of wetland ecosystem service in study area

A B S5Dike PPN J5 i

Ecological service function Selection of evaluation methods
Yy 5L 7= H) BE Material production function T 12
ST HE Climate regulation function RS BT
ALK IR TIEE Water supplies function TG

JHE UK T BE Adjusting flood function W TALN

[ A 15 Y W) DI BE Pollutant degradation function W TR TS A
AP B 21 E Wildlife habitats function P S ) T B e
[ B S DI BE Carbon fixation and oxygen release function Bl A

Y ERHI LI BE Scientific research function LR TN
Jili#R R D BE Entertainment function AT 2 1)

(D) HH M

V

2; P, x Q, (3)
A,V O RN Q. 05 | JE BT R P AR o RYI IR  n IR BT SRR AR E

(2) s F TR

Q,=Vxt (4)

X, Q ARRIHE PR MME; VACTRHIE/KE 5 B 5. 714 01 ARRAIE 1| m EERAR T A (S8
A [E K R B TR |

(3) AT Bk

RV g ik 90 2 Bl T S AR 458 U 2 A S 0 U v I S S B R B ) SR A A SRR A T A5 ]
MEE"

(4) BBk

Y= 2 W.A (5)
Ao, Y R E R A (TT) s W B R (Va) ;A BB (A8 SCR A E Fr il 0 56 BBl % 150§ /¢, B
1242 J0/0) 1 i RIS M
(5) =AM EE
k=1/(1+e™) (6)
Rk S REM B RS e N EHRTEIE ;¢ T3 3(T B IR REREI%; B IR 2B (En) 215
B TH SN NS BE BIE TR E 2, En>60% 55 50% <En<60% R 30% <En<50% K /N5 20% <
En<30% N &# En<20% AWE ) .
(6) Al BR3P DX S 8 15 D Re A, R R S804
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FRA 4k [ i 78 5 kY s A A i 25 AR A OK R 25 R R T AR X R M A A R gk
TR R AR 28 B 1 St PR Costanza [ ST 25 5 0 2 IR 45 G053 X I B URBRBE 244 , %o 45 S Bl 2R 473
BB IE 71 DL R B AR

V=A-Pi- (WE+WT) (7)
o, VR B MO XS A T DI REME ; P BR 0. 02 SE00/m’ , 3R SRR BUK Pl I 78BS VE R <
A E , 218 2012 4E 22050 AR 1:6. 46 BYIR  HrE AR 0. 129 J0/m’ ; WE Fn /3 KB HIK KR K
i, WT R R4 DR HAT B K VR ZE WG 1, WE FD WT B, 18 BH SRS AR K YRR 7 A 0 VR TR R, RITX DX 3k
SRR KA FRE 5 A B 10. 6, A IE R 40, BRI 5T IX 38k -5 b P bR X 52 8 50 U A, AR 908 1) S8 375 A A
g2 BRI R M E TR EUNT 1.5 B, 5T X AT R ECR 15.87, TRt , BA 30T 30 3 1 Y T 5
T EO= M PEAR X 10. 6 £,

2 HRE5HH

21 YA E

PSR AR A G, AR DO AT VR A & 40 A 77 JFUBH 2 ( Phragmites australis ) THIFHIA 2067 hm?* | *F-
PR 73,4 vhm? PEEAE RN 151717.8 1o BEAN, DR DR SR B W) B A LA N IR G R A A
WA= b3, ZIAK () Y BA = HirEN 1.78x10°8(3K 3) .

£3 EBAEMBARPRYRESNER

Table 3 Material production value of Heihe wetland national nature reserve

L) )5 Vg di A&/ (JT/1) BFAE/ (x10*0T0)
Material products Total output Market price Total value
P2 Reed 151717.80 600. 00 9103.10
62 Fish 1858.20 12000. 00 2229.80
ER T4 Salt and Mirabilite 144308.00 448.00 6465.00
A1t Total 17797.90

2.2 ST YIREME

PR DX b A 81 D RE M (A8 T 5% X 7K PR 28 & N b A e 7% s ) BN

(1) FR3P IX MR HBAE KR8 K

T X IR H K VA28 & ZEAE AT AR e SRR N TR b B 7K XA B K T8 & i, AR PR S
AT 20 A5 R X BT R 2 AR K I 28 & B8 10 1532 mm , B T-28% K 25 D045 A 2% K 22 LU ) 3 WA 7A
LG SLBRAKAR I 25 K R, L Z3fe LA — il R B0 BB AT B R SROKAR 28 & 1, SR LTI 2 41 0. 8, 15 2 {4
XOKTZE R BE ST R 1226 mm, $E3 1 Geit BoR, S-4 X Pl i i b 90T e b S A T8 K KA Ry 1.74%10°
hm? I, R4 X AR K IR ZE R iR 2.13%10°m’

(2) VH 30 AT B 7% i i

TRV DR DX Y TR AR 2 — DU 25 R & L ( Carex tristachya ) i FZAEHEIEAY, 6 A 5 s Wb
TN PR 70%—100% , & 555 58 30%—40% , A A Tk ab , Bz R B i 28 ki E 2L 351
P B 75 W i Ay MR RSN 7 v R 18 AN BUANAY S E R T IR A Y R (3R 4) 15 RS X R
F Ay 38 349.38 ¢ /m? B 3.5 v/hm (T3 ) , R IL, W98 XV B 2 25 P340 = 5 (T )
3.78x10" t,

T DX R P =5 (AR A = i 5 HAP I 25 08 R 8 AR, B9 KVR IR AR S R G AP KR8 &, AR
SIS ORI EE T H R A G A A W AR, LR e R BTk 372, WA X VR M 4 A B 2 R
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R4 KRBMEMBRRPREFEMERITR

Table 4 The reed biomass of Heihe wetland national nature reserve

. > 7. 2
e Qo ! 2 ; ¢ : ; e
HMX 342.50 275.25 421.75 237.50 467.75 153.25 316.33
IS 238.50 231.75 984.50 458.50 377.75 543.01 472.33
s 327.25 247.75 280. 03 195.25 167.50 339.04 259.46
S35 Average/ (g/m?) 349.38

(3) e R R K IR A8 it
TEPRIF XA 2R e | LASATfE b R mcinfe oAy 3 A HG 2 308 o T AR A 2 m 0L, 3o 3 20 b ) K R s
i TCAE A o X TR 28 R BRI TR, ARAE EARZE IR SR B AR I (R 5) .

*5 EAEMBARPREERBKREREITER
Table 5 Calculated evaporation capacity of others in Heihe wetland national nature reserve

¥ ZE R R E/ (mm/a)

jioE: i il L i/ hm? R/ (10°'m’/a)
The average intensity . . .

Wetland Parameter standard . Area Evaporation capacity
of evaporation ’

H A M, Other type wetlands ToARHWE S WK AR R 73.85 7207.56 532.28

M Salt fields G by a ey 229.47 2580. 00 592.03

WD Irigated lands T X My 2 73.00 3060. 00 223.38

&1t Total 1347.69

3 1 AR D A B S ST A5 B RN L R XA KRR R e TR R R R I
AR 2R A0 s )0 K 28 il 2.41x10° m? B IR BUEARA (7) 20, 15 20O b DX b S A5 1 T RE
{250 3.29%x10° 70,

2.3 HEUKIIREME

P4 X IR 30 2 K T RE M (A0 35 IS b VA EIR T IE H HC T 2R R 3 B R K A ) R 5
EWKEZEKRMEZM, AR T TREREF T,

(1) Ty s R U B K

T M S AR X Y S A bR DR AT K G AR 1.31x10% hm*, X N ZK BE A
Fu, EEEGN I BRoK  EOK SO, FRIATE Ik 2005—2010 AR IARAR I 19.15%10° m’ (£
TR TR T K55 JR) o AR XSO ARFFE >, B KRB E R 0. 1 70/ m” , TS H A3 DX 0 37 18 i
PEBEE KM ERE 2 1.92x10°0C,

(2) BER A E KM E

TEVEIE M AR X BRI > — TR 1.1 x10% h?, DA 25 R 55 B Sy 32 SRR 2 | 4 M LR
+ WK N EKIR AL T R, MR RIS, B 1 h BRI AE R AN E K 8100 m* ™ 15 H
PP X VR EER B KR 2N 0. 89%10° m®, B AEZS RELE KU RE- S /K B BV IR # ML, RS T TR kit
A B EERA LA (4) 1531

THPEIBHL A LK A M5 = 0.89 x10°(m®)x5.714(J8/ m’)= 5.09x10°(JC)

(3) WIIAIE A L E K A

PRI XA AR, A 0. 065 % 10* hm®, H R/ — SEEIZKER 1.4 m, 47 XA M Z K & 298
0.091x10" m*, KEEEFRCALAK (4) 155,

WIS M UL Z K I REME = 0. 091x10%(m®) x5.714( 75/ m*) = 0. 000052x10°( IT.)

(4) Hog 2R it 2 k08
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HE AR AU, 0. 72x10° hm? | FZLALAETHE SR RNESE | th T 398 BTt X 4540 5 TR PR A )
FASEEKRE AR ARZE S, IR F2 IR DS ) - 24 55 7K A 28.6% HEATAN S (36 6) , R /K (7P L R
H1.97 m, HERRBHA Z KN 0. 41x10° m* fUAL(4) F i, HRBt E K IREM{E N 2.34x10%TE,

®o6 BMEMERZEARPEXIESKE %

Table 6 The soil moisture content in Heihe wetland nature reserve

FEHr FEJ5 Quadrat (0—40 cm) S
Belt transect 1 2 3 4 3 6 7 8 9 10 11 12 Average
H X 72.0 30. 1 19.4 17.2 28.3 439 40.9 42.5 40. 6 34.6 58.3 42.3 39.2
I 25.1 20.7 12.5 12.7 10.5 14.6 22.3 21.1 220  20.3 212 20.7 18.6
[=1s) 23.5 26.0 29.4 27.6 21.8 28.9 29.4 28.6 47.1 26.2 22.8 26.2 28.1
S Average 40.2 25.6 20.4 19.2 20.2 29.1 30. 8 30.7 36.5 27.0 34.1 29.7 28.6

2012 AEHF9E 240 S B s

(5) K FERUEE KA

STV b SR PR X B A E T LA /N EA 9 B EAS E T LA MK A 12 88, KR 7K o
9 2943%10* m® A RER H 2640%10* m® , RALNT(4) 15,

JKEE BV HEES KM = 2640x10*(m*) x5.714(JC) = 1.51x10°(JC)

25 L RTIR BRI X IR R T B K B 10. 86X 10°TT,
2.4 FRAUKIETIREME

PR X TR 4R (I IR A Th RE AN (AL R - Y3t A mP i o DB AE Al Tl AT AR SR &R i AR A 4K
AR TANE, Hod, BT R AR UK SRS B S 1999 AF [ 45 B At A St IRl sk A v B TR I
P A BT A PR A3 K 58 Al Tolk AR TG RS KON S b SE PR, AR 2010 4F- 24 M55 Fh FH 7K 2 Al
F AN AR 15 LR PR PR AN B (3R 7) , v, T il AR 28 A K He Aol K 9 JiAS e A% 0. 071 I8/ m’ it
LA R X K B E R 3.8%10°TT,

R7  BiWEMERE B AR KR BREKRERNESR

Table 7 Values of water supplies function in Heihe wetland nature reserve

HiKZ K (10°m) WA /) BB R (10°72)
Water supplies Average water consumption Cost price Water supplies value
Al 7K Agricultural water 20. 59 0.071 1.46
Tl 7K Industrial water 0. 65 1.200 0.78
A3 FH7K Domestic water 0.62 1.200 0.74
H K Ecological water 2.24 0.071 0.16
TU#437K Downstream water 9.02 0.071 0. 64
AT Total 3.80

IR AR T SR W SR R T G474

2.5 BEfESRYPREM

R T G AN (R AR 2 b 75 7K b B ) b Y5 K 1) 2% FERAR AL, ARG Sk T 5 /K b 3 it 3 H M X
FERALFTE K 3.8x10" ¢, H M X3k T A 1 2k 20x10° A, WA AR 6 V57K 508 0. 19 m*/d, T A H )
RZAE B A 15 5 KRN Tl 35 /K BEXELITHER, iz 2003 4R35 /K AbFE T FERLLLRT , BIFSE IX N 15 7K 34 4 10 3 K 4R
AL AL DRI e RN B DX A 1 50 SR A B ) 5 X P HE BSOS K B L 4l 2003 AR SRR T AR 4 4
T HMN X R A A BB TUREBCN 79.65x10° A, 34k K4 30. 9% , 48 13641 24.6x10° A,
HER S AEA TG V5K B HERCE N 1706%x10% t, [AIAT, 2003 4E Tl 5K 58 1385% 10* ¢, ) [X sk 4 4F (35 7K S
o4 3091x10* v, HAT, AR5 KA B A BE5 K BB AH 0. 8 T/t 18 R ARTENG 15 K AL 38 46 2R AR
T Hb v A6 I R 9 BT A0 L, DU M 3 5 Y D D RE A (A 0. 24728%10° 7T,
2.6 AW E HEDREM

PRAP X PN A TR I b P A2 1) ) SR 98 00 ) 28 0 WIS AR e 5L b D B Y AN (B, AR SR 4
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s R AEAGTORE, Zott il A ORI IX 2010 4F RS DAk, X P 1 R B0 i S A ke M b AR AR R TR I H % 4
SKIR 5360x10° 0T, R0, X (E I A RESE 2 CFRA WS b FLIE A A M, R 23 FH AR 800 (B 1 XX
BAESATEIE

FRPEFRAE T 2011 47 [F R TF At 2 K R Ge it 4, SR Ja I S B i BAAK R R ABCK 0.32, 40 T/NFRE i
B, AR XAESHERRANZE, RALK(6) , WAF AR IR B Bt 2R 0.53, BIS2 AT32454 K
SRR, AT SEAR B A 5 A S S (EL Y 53% , PRI AF 5T IX 3 A 4 4 8 b ) B A B (ELR 1.01 %
10°JT,
2.7 MRHLE BB M E

TF 5 W b P [ e AL 2 A0 4 DX S8 PR 1 A0 1 [ e i R 48 T e o PR 4, SR R B aHE A T3, AR
P SEBRAAE T T A 15 10 25 SRR M AT DY B (R 8)

®8 BMEMAARPRAREMEAERENER ERE

Table 8 Standing biomass and carbon storage of different wetland types in Heihe national nature reserve

Y/ (1/hm? ) S b 24 0 5,
o Ry DO
N ) 5 biomass - 2 Wi/ (1/a) BERE/ (1/a)
HEHLIRTE B o bRy Ho R 3B 4 H/(¢hm? Biomass of Total carbon
Wetland types Area i i Biomass per N o
Aboveground Underground unit area every type sequestration
part part wetland

»‘u Ny \‘ﬁ?X»“Hi
L 16 S 23946.00 4.30 17.05 21.35 511247.10 224948.72
Riverine and marsh wetlands
W H
RICE 645.00 1.95 11.99 13.94 8991.30 3956.17
Lake wetlands
HABZE AR

fRALG A 7207.56 2.16 10.92 13.08 94274.90 41480. 96
Other type wetlands
41T Total 270385.85

PRAP X B4 - 2 R AR AR 10 3, SRy i oA AT R AR ) b RO A 12 2 ISt
ST AR O R R A £ A HLAR & i AU A (D)  F AR ] R A B T (R 9) o
£9 BTRHERRPRRRRL HFGNHBSE(C,) P LBWHREE(C)

Table 9 Carbon storage of different wetland types in Heihe national nature reserve

Qo e P/ (e/k) i (/) R
(0—40 cm) Marsh Riverine Lake irrigated lands
1 1.551 1.626 1.564 1.793 3.961 0.483 1.534
2 1.850 2.036 1.875 3.557 5.471 0.516 1.963
3 2.180 2.337 3.164 3.510 3.741 0. 485 0. 854
4 2.780 2.959 1.784 3.752 7.890 0.530 0. 486
5 3.905 2.659 2.327 1.637 3.642 0. 536 0. 488
6 2.064 1.619 2.190 2.028 5.508 0.525 0. 499
7 2.158 2.548 1.687 2.149 2.647 1.030 0.482
8 2.132 2.032 2.094 2.966 2.603 1.621 0. 466
9 2712 1.735 1.528 1.432 1.439 1.513 0.473
10 1.761 2.129 1.627 2.679 3.554 1.406 0.431
1 2.148 1.196 2.251 1.944 2.939 0.954 0.521
12 3.411 1.639 3.483 1.896 4308 1.243 0.453
Sij%iffﬁig (i/n l;i)n 2215 2.131 3.205 0. 842
LHEEIL/ (kg/m?) 1.040 1.000 1.500 0.390

Soil carbon density
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2R X3, 8 SRR W R I o R, H AR E AL AE 0. 61—1.82 g/em’ CPIMHEIN 1.17 o/
em’, [l 2 BEOR R 2R 700 + SR 1 ARACA IR (2) 45 B S X b 4= 8 B B e i (3% 10) , b EK X
Tk 3 B4 B %5 1B 2 MR i 28 TR0 g o1 o SR 0 A7 T E A0 DA 5 X T b A gl R - ) [ A
596412. 44 t fRABRBLAZ(S) f5 ), BINEHL [ AR X R EANME R 7.41x10°TT

F10 BMEHBARPEAETHER T EERE

Table 10 Carbon storage of different wetland types in Heihe national nature reserve

T M+ e T/ hm? WRERE C/(1/ hm?) Ik e/
Wetland soil types Area Fixing carbon rate Total carbon sequestration
VAR Riverine 13113.00 10. 00 131130. 00

TR Marsh 10833.00 10. 40 112663.20

W Lake 645.00 15.00 9675.00
HoAbE b K #E B HE Other type wetlands andirrigated lands 10267.56 3.90 40043.50

ZK X KK i3 Aquatic ponds and water reserves 3726.00 4.00 14904.00

3 Total 308415.68

LA, 37 X 305 - 9 4 1 [ Bl 5 2 AR [ K 0 - 398 090 [T R R 2 (36 1), IS IX A 4F
T A R SBR[ Bk S 1 304664.15 ¢ fR AL (5) 15 i, BRI b 5 AR DR B IX 4 1 [0 e Sy
3. 78x10%JC,

PR DXl 1% 8 AU D238 2 ' A VR A =RV DR S A i A 8 B i R T A
RMATIMEAN R, R 8 AR Y KA 2R AR S AE Y il 614513.3 va, BB R 737415.96 t/a, 4Hi
Tl AU A 400 T/t N X IR b BEAE B M E R 2.95%10% 0T,

25 TR G DX A A B B SRR 6.73%10° T,

11 BWEHEARPRAEEMEXREGF TEERS

Table 11 Annual carbon storage of different wetland types in Heihe national nature reserve

T M+ e T FH/hm? B ER/ (thm2 a™') [E Bk (1/a)
Wetland soil types Area Fixing carbon rate Total carbon sequestration
3 TR Riverine and marsh wetlands 23946 0.671 16067.77
WAIEH Lake wetlands 645 0.303 195.44

oA 35 s K2 HE I3 Other type wetlands and irrigated lands 10267.56 0. 303 3111.07

ZK X KK IE Aquatic ponds and water reserves 3726 4 14904

I3t Total 34278.3

2.8 HAEFRMFLIREME

XA X SCAE BRI (B A5 A BRI A RIS AR 8 2850, A nT AR PSR A SEBRAE PR A A 3 sk it
HiRY )R A 2006 4F A7 LK, SERR H AR5 X R B 28 2% S 9726.5x10% 70, W SN AR X A
BHIFMME ] 0. 97x10%JC
2.9 JRIHRINTIREME

B AR A SRR IX A 2010 AR IE RS HER LK, B EL A AR SR A S5 8, I ELB AR A I, KR4
) R i D 26 B v T 5 Y b A3 e DX ) SR b el ™ oo 55 a5, U 2 S AR T T 4 ) i D = i, (R B B B
BT WS, B, X2 D BEAN B 5T | R e O AE R e A (B A T3

2011 AF5RIE T AR E NAMNIFR 350x10° AR (M ik i 4R 44001 ) o ARHE T A2 | sk 45 S i 1]
SRS TR S AR 15 SEBR A AT 2R 7E 100—140 JCZ 1], BOEHIME 120 T8/ A, AR X9 M ik 1
WRIR Dy RE TS LE M R BHAF 4.2%10°TT
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3 itig

31 Haskk i EESRGE MRS M E o
Z: [ Costanza BRATHT 9 R 55 N0 AR 25 R GE IR 55 D BE A (B A BIF 58 45 S, K BRI T L 47 DX 00
I DI REHH B ZARO L 23 HT (£ 12) o

12 EBREREMEITLE
Table 12 Ecosystem services value contrast
WA RRA R RS BT A R IVATITE SALA R
o W55 M/ ( J6/hm?) e 55 {8 ( 50/ hm* )
- AR o oni Wotland e
" i} FH S (10558 cosystem service etland ecosystem
X Area/ ) ( Jt) value of unit area service value of unit area
Region 612 Ecosystem
(10°hm) service value JE 2012 4E A {E JFA 2012 4EHHE
The original The value The original The value
value in 2012 value in 2012
4Bk Global 51625.000 272797.60'%] 5384.00 7112.56 121015.00 159867.53
"1 [ China 1433.000 77834.50°] 5432.00 7307.33 55489.00 74645.85
B X TR
(,TGHFI e 0.041 32.89 80219.00 80219.00
Heihe wetland reserves
FEA = PN
e = S 0. 600 14.77112] 24616.00 27685.91
Yellow river delta wetland
HTE S LU T
- 0. 130 .93014] 13792.00 14247.14
Ai Bi lake wetlands 17.93
=== IH Y
A T
11 34034 764. 7604.21
Qinghai lake wetlands 0-110 61.34 55764.00 5760
L] e AT VA H
P SE G R 0. 003 11501 38333.00 38333.00

JuYanhai wetlands
LR B RGIR S IMEBIER IR T Costanza( The Value of the Worlds’ Ecosystem Services and Natural Capital) ; 1 42 25 2R G2 IR 45 U (8 F1IE
A R GRS O 53 SR VR T BR AR, 5o A % o ) A 25 R Gk 1) A ) 0 a8 e b, 80 v D A 25 7 (M e EL A ) b 9 A DG il s L p 28
JCSE N RT3 1997 4F 1:8.28 BEFT#ER IR 285 AN RIAE G I B3 HA 28 2012 4F

TE AR BRI R (] (845 b A2 25 R GE TR Fpy | F 07 1) 388 3t B T AR ) A 25 A 55 I REAN (BT R TR AR A= A R L 0
SRR TR M PR g DXL T AR B A S R AN (e T [ L B R M i A 2 R A5 A (L, SR R R AR
DX T P AL R A T 5 X, A A S R G R R RN RE 2 A, 2B 0 A 2 il T BT = A
R T R I [ , ARG Bl AR 28 R GEH T LB, (AR M A 25 e 55 THREZ B 1 — & OS2I | 7 (] 42 s
DT HEBIIREATERRE S LW JE B T 5 X A AR IR, A S IR OIS, F AR SR S AR
3 DX N A A AT — 2 Y SR B | IR RAAIR 1 200 A 25 I 55 SRR A ) 5 PR TRT I b (R 4 X 15 757 965 147 Y
(1t A RSO T Rt A, (00 ) g D B Y e R R e, 52 NI B T BN
T ARAF 1 A s ) AR A D REAN 5 AL T N S T AR LSRG A | ot A B G 8 90 14 Jo SEE VR M,y T L 3
Jo M X A X M FOR B IRSE =, 2 bR, AR IR ME 55 , 1M HL 2247 A ST v 3 7K B I A A
A A, W TR 8, SN TR WA S BT IR A | B 5 B0 0 1t 2 T AR 25 )
REMHEE/N

SR M DR DB TR A ST RE N (AL T BRI A0 (), — S22t 5 151 26 R 7 R i — A B
ZWP 3R] T —ERIT A WA ATG Y g T AR D RE M E A AR Sk, IR IR AR 7 X b
T REA BRI DR 11 FE 43 R HAE S U ™

S TN ) | ENS TN T R 45 8 T SR SR W RO - S A WA S T RLTA 7S T v RN ES O =S (SR
32 WRBTNRET

WFFE AL i PIAFR 22 IR, A A | A i T i 1 O St i A A, Hoh e L S
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R 20 2012 AR BRI P I 52 A HLRR S BT 45 SR ALY RO PR G 45 R 5K AR
4212007 A B IR i TSR AT HILER 4310 RO 55 25 SR AR A . B I0 B0 R i 1 i A A5 IR 45 S RE A (8 A0 A B3 B A3t
TORAT T BB S PR T KRR X M B T B AR S I AE  IX 5 Costanza | R T B 85 S M AE Y
R S5 e AR —3 75

F T 32 A 7 B 25 T A BRI, AS SCAY T8 SR B E — R PR b e 12008 A5 T A 25 T e AN, (H
AAEAEANTE PEFIAI R AR 25 . A0 A S RORE A RE LR R D7 PR A vk | 1Al i B A W W B A — 2 Y X =)
B, X LA HEA T AR RE b g A 0y M 5 ST {47 X e s AT B A (0 A b A 25 K RN R W AR 250K, S T %
B G — B SR By | AR SCHE IR AN K RS BEAT T3 75 Qe AL S RE M (RO H38 A FUR BRI ik T
HEA T (2 PR AR | 5 Costanza IBIFFEZ5IE HE 22 80K, B TR Mg AL T5 7K LA BRI A AR5 e 114 o it
PSR BRI 22 A TR — A [RIB, FE ST A3 BT AR 55 ThBE M (B 2% 18 T & A B RN, 2% TR
[ 2 45 Thbe = Ml (s VR N s 23R A7 AR AL AR D B, HC [ i B S D BE B /K I fE Wk 15 e W i ik
D) 55, (ERIETE S T P I A X S R 2 [ o | BB AEAE A A, IR N RS S I A
AR R

TEASR BIWFFE Hh | [ 35 3 ] SR e B R AR 40 B S BV A o o Bl R 0 | R A 9 o 1 4 X
L A A T B, AR AT Th BB A (T R e 7 DA 0 05 4858 14 A% T R A (A AF 55 T o 5
3 HEHURE R AR A R R T N AR S IR 45 I RE RO BIF ST St 13 JEL s TR b A 25 R 45 Th B M B T 9
P ST AR S 36 R PP 7 125 B T B, A A A 40 SR EL AT B 25 A0 1, T A G (R A B % 22 T A
ST R R SRR RIS %

4 %t

I SRR PR B X 9 FpAE SR S5 T RE (A PEAR , 5 B E 20 32.89x10° 6 (3% 13) . Hipb HE
BRI DIREM B, BB 33.02% ; Hoyk i b [ ik B SR D RE R I IR IR DI RE | 257K U5 2 5B A= A
WINAE, B LB 51 h 20. 46% (12.77% 11.55% 11 10. 00% , 1t B S5 {8 b [ SRR XA AR S Th e 5L F
WS Tk, FEE K SRAKIE D RE SR X TR i A AR ST, R W AR AL R X R
& HE NIRRT SR A S R B VR 5 TR ) R W AR I D e AT B R & 858k sk . WA ™ A i
B KR M B 50 7 S ELRY 5. 41% . 3.07% Fl 2.95% ; 1T [ At 15 G 0 i S e A (B Be /N, BT o5 e 451
0.76% , RO X WA T AE SR 45 DO RE AN (B AT BT 25 5%, (EUR AR B2 ) J& — N 8 — A RE AR i b =2 1] ¢

F13 EBMEMBEARARPERESREZDRSIEMERITE

Table 13 Ecosystem services values of Heihe wetland nature reserve
LM 5 0 55 T i 11/ (10°7) W7 4B H A/ %
Wetland ecosystem service function Value Proportion of the total value
Yy 5L 7= D) BE Material production function 1.78 5.41
SAFEVHITYIEE Climate regulation function 3.29 10. 00
JAZ UK INHE Adjusting flood function 10. 86 33.02
ALK IR TIEE Water supplies function 3.80 11.55
[ 15 YL I S RE Pollutant degradation function 0.25 0.76
A=A B 21 BE Wildlife habitats function 1.01 3.07
2 [ BB DI BE Carbon fixation and oxygen release function 6.73 20. 46
HHERHIFUIHE Scientific research function 0.97 2.95
JiEW# PR IR 218 Entertainment function 4.20 12.77
3 Total 32.89 100. 00
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2012 AF5RARTT B AR = BB R 291.89%10° T AN (52 T BT A 19 (1) ST IR M [ SR R4 X, o8 b T R X 11
TRAR T 2805 & B AL T BEAS (1 4 ST AT S, RIS kg DXk 5 1) & J 4 it T ol R AR S ThRg . Bk, 724
Ji PR b B FD R 45 B e B 5 o AR DX 45 T AR AR T BE A LR, RIS XA 0 2R S T Re AT A 3
BIIF & A48 T D) RE#N & 15 e R0 A SR S402E IR XSk 28 5 FN A A IS (R W] 22 R
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