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Ecosystem services and their valuation of China grassland
ZHAO Tong-Qian'?, OUYANG Zhi-Yun'!, JIA Liang-Qing', ZHENG Hua' (1. Research Center for Eco-

environmental Sciences, Chinese Academy of Sciences, Beijing 100080, China; 2. He’'nan University of Technology, Jiaozuo, He'nan 454000,
China). Acta Ecologica Sinica,2004,24(6):1101~1110.

Abstract: Grassland ecosystem is the biggest one in China terrestrial ecosystems, and plays special role in maintaining the
structure, functions and ecological processes of natural ecosystems. At present, a series of ecological problems are becoming
more and more serious because of grassland degradation in some regions. One of the essential reasons is that some important
ecological functions of grassland ecosystem and their values are neglected. The economic valuation of grassland ecosystem
services, especially the regulating and supporting services that is remarkable but unfamiliar by public, will help to the
conservation, reclamation and rational development of grassland resources in China.

The services of China grassland ecosystem that provide indirect values for human being comprise soil erosion control,
rainfall regulation, soil C accumulation (weather regulation), waste degradation, nutrient cycling, air quality purifying,
cultural diversity, and biodiversity maintenance. This paper took 6 services as components of indirect value to assessment,
which include soil erosion control, rainfall regulation, soil C accumulation, waste degradation, nutrient cycling, and
biodiversity maintain. The grassland ecosystem is categorized into 18 types during assessment including Temperate Meadow

Steppe (TMS), Temperate Steppe (TS), Temperate Desert Steppe (TDS), Temperate Steppe Desert (TSD), Temperate
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Desert (TD), Alpine Meadow Steppe (AMS), Alpine Steppe (AS), Alpine Desert Steppe (ADS), Alpine Desert (AD),
Warm Tussock (WT), Warm Shrubby Tussock (WST), Tropical Tussock (TT), Tropical Shrubby Tussock (TST), Arid-
tropical Shrubby Tussock (ATST), Low-land Meadow (LLM). Montane Meadow (MM), Alpine Meadow (AM) , and
Marsh(M). Every type has its special features in distribution, area, net primary production, and soil erosion, etc.

The assessment of grassland services is divided into two steps in this paper, physical and value assessment. Physical
assessment is to quantify the services by choosing reasonable methods and parameters based on the function mechanism
analyses. Many researches on grassland function are collected and utilized during physical assessment including investigation
field long-term study, geographic features and spatial distribution. The data processing is carried out by ARCVIEW software.
Value assessment is to valuate the results of physical assessment by some economic methods such as replacement cost, avoided
cost, market pricing, and willing to pay. etc. As a result, the economic values of these 6 services are 228. 21X 10%, 692. 0X
10°, 6575.06 X 10%, 228.35x 10%, 832.62 X 10*, and 246. 77 X 10°Yuan RMB, respectively. The total indirect value of the
foregoing services of the grassland ecosystem in China is up to 8803. 01 X 10* Yuan RMB.

The results show that grassland ecosystem provides huge indirect value to human being besides the direct value of goods,
and that the indirect value is same important as the direct value. Not recognizing all the services provided by grasslands will
mislead the decision-makers since all the management efforts are aimed at maximizing the production of goods and services with
market value. There are still many difficulties in the field of ecosystem services valuation. The focuses of grassland ecosystem
services and their valuation in the future should be the service mechanism.

Key words :grassland ecosystem; ecosystem services; indirect value; assessment
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FHRREMBEREROESRAERE, BEHX 3. IX10wm?, FiHt FEMERY 13% . 52ER+EHRY 1%L
FUH, EMESRERRET KBAXM S RFRARTIHENER =R HYRE AU ERREARESESGHE Tk
MR, AHERTR SEMHEES BB EINXBEAR AR AESEL B TFRPUEN EH TR A REKE
ERTXLC.EMA . BER . BER . AN RREREAEEIE NS A LRSS SBd . U WA ERASRE, &
MAESRABRKE AEWEEMNRXBASRERERRARD, ¥TNREERERESHES BN FNE. LEEBAR
BN A G RN E. N FHESHENEEASRPREFFRAE AP ARKT S RENHASEES Y,

BRL BRI TERESRANREDERRMEFNHOTRTBEEBRE, Sala BAVER T EMBHEASRS EH
FE R /D SBR L SRR FF R T BE, FE 3 B AF THRE M A B 2 HF M B3 47 7 84 ; Costanza £ ACIZE @B A & B 5 IR 5 4 (5 984t
PLEMASRETFNMERMYNBLCESEKBAYT KA SHEMMNERIRY. tRERS IR HB U TETFLRREN
EIRER B M B E AR F I E BRAF T SRR Costanza E AN RERMN T ENASERERSIERAT THRE Khn
MAESRIKMEN 8697. 68X 10° TART;HBHEATHSEEMA RN ISIMESELLE 20 M A FITMEMRBE, H
FIF AP B8 B Costanza F AR MMM EBBEMERMEHIT TITE UM IKEAEBELEOREMAESESE
ERETMEN 1497. OX IR ARRUNEMAESRER SIS E R BREETHNETER T TR EE 8
A 7S R GE AR 55 Th BB B 6] 48 4 (B AT R AT
1 B A 25AR &5 Th ek B o E R R

METFESRREFGERTIAARIOESREMS IR R F RS, Eip kSRS AYIRS TI8ETT LT 45 % it 1
TIRE AT IIRE SCAE T BRI SR T BB U A 26 Ko R R T BB R SCAL D R o A IR MK PR A UL T B S E S IR & T i
HIERYE M F IR XM AR T A S RS IRS R0, X 26 T BB 547 £ 2 (35 B
B RERK. ELRC RRERAN EFYRR ERYFRER.SSHEERAT OO SREAAISRES . KRN ER
HAARDEERENER (R D . M HERET NSRRI EeHE AR BB T2 E R E TN, E i
RFEE,

FERP HMESRANYSRARLUBE TR RAERAOILFE DU VB EAEE AHAE AR
BOEERRLTR BERR EREA RER AR FEER SRR E BT BN BN R
A REEEA TABREEN 8 K2 B EA I 18 e e
2 BETRGREIIEEBENETH
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Table 1 Grassland ecosystem services and the indexes system for their valuation
I RE 15 PR Services T N & Assessment contents IRE A B Category
B Ik X S @A K h B 1 89 4 B3 2% Soil erosion control and their

economic value

1@ ) Erosion control V8 ¥7 I BB Regulating services

B W %K Rainfall regulation W H . BRIE K5I E A 2 Rainfall regulation and its benefits 815 Th B Regulating services
T C RH TRAEIKRRBEN EREETENER EHAETL M E The benefits of | . :
o : . L W 5 I 8B Regulating services
Soil C accumulation soil C accumulation in grassland ecosystem
B H R HEEEERER. 2B AE S Degradation of livestock excrement ‘ _
. . . 35 I BE Regulating services
Waste degradation and their economic value
EFHF T KRB FEHASEEFIEEFAENBA RHE L A M 2% The major nutrients | . .
. : . . ) 15 I 88 Regulating services
Nutrient cycling cycling and their benefits of grassland ecosystem
HRFEYEEHH BWAETRERAFTLEYEEHIIEN L S L5 H (H The benefits of . .
. : . C o . : : . FIhBE Supporting services
Biodiversity maintain grassland ecosystem in biodiversity protection

2.1.1 M AE PEREBEENRBANTARE.
A = A, + A, (1)
A, A, = A, — A, (2)
AP A AEHMASRETBRFER ALA FHARNMABER KM A TR L MBRHE A, B ELHNEHE B
H+RBMEFER AP RE RIS AR SR AREE A AEMOGT AL L RNERR A TLEE R+ HEM
A& HE.
MEEFMRANSEAE AR EBESRAEEFH L HEMTR L T HETTEENESSTNSE.
E, = A, « B/(H + 10000+ p) (3)
AFENBLIMERTENETEFMEA N REFE B HRARBES KL B 10671. 99 76/hm2 Y H K3
T FERE LB 0. 5mt 0 S+ R LB 1. 35g/cm®0
2.1.2 4R FAH ARCVIEW KM Z RN BE KL E - NEMATE SERARNSAE R THMLE. B
BIA P M X 5 RPN L RBHEERAERER  BEAR 12T REERE . S0 2EEH
EERAMBARKBHLREFEBR. AMNALAKX I HEBIASEHATREERS I NAMBHEM N TR ULRES S
ABRE T HRMERIEHMEE D,
2.2 HWEBREK.MFEKDINEE
SEHNRREMA IR EBREE AN MRSV BEERENESHEREKEN MASEHATEERNE Y,
e HEANSERGTEB LIRS KEREBE S 0% L £,
2.2.1 ¥ ¥ RERESKEBFEURTHEBEHE. BT EZNEOEN K IETE KT 400mm MR HEX . A H
ARCVIEW G Bl h B W R A SR AN WIE K HBE R 14
VRBWHRARKCFRE" NAEMASERANE KRN RGER LR GREK EBIEKSHIEE.

Q=A-J-R @
J:—"'Jo'K (5)
R=R0"—'RE (6)

AT QASRMMHUE  EHESREBRBEK BRI EME ;A YT EREDER:J Y HEXZERERETR
(P>20mm);Jo AN AR EZEHEWNER K AT BERTHEFTESERNABRNOEALR I E5E M G R0 1) i, &
SRGHWE K BORWARE RBGR N RN A G TREENZHE R N RETHAG TEMETNR AR,

FRITHAEAR RS ETRE SRR T ASENMARE BRI RS HE. TEAR O —SRE Y.

Q= D,> D A.+J, K, R, (7)

i=] y=1 r=]

AP, ATHXERR J, P RBGi=1,ym.m HETIEE K ARF XA RBERRTE B 2=1,,p,p
RTE R E AR R,
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Table 2 The decrease of soil erosion control of all grassland ecosystems and their economic values

WM EREFE KM RERE TRRFERE TSI HER

ﬁ{ﬂiﬁ%‘ﬁ%ﬂ Wind erosion Water erosion Total erosion Converted land ‘HTS{E Value
Grassland type control (104t /a) control (10%t/a) control(10%t/a) area (hm?) (10%Yuan/a)

Rt E A B R Temperate meadow steppe (TMS) 24213. 01 68660. 10 92873.11 137589. 79 14. 68
BB )R 2 Temperate steppe(TS) 170749. 25 94715. 83 265552. 70 393411. 41 41. 99
R P B 36 Temperate desert steppe(TDS) 79893. 95 35168. 33 115062. 28 170462. 63 18.19
BYEEIFIL TR 2 Temperate steppe desert (TSD) 9707. 54 42345.19 52052. 73 77115.15 8.23
B E I Temperate desert (TD) 14235. 08 103263. 97 117499. 05 174072. 66 18. 58
B EE M E R Alpine meadow steppe (AMS) 527. 89 2231. 96 2759. 84 4088. 66 0. 44
B EE R Alpine steppe(AS) 15034. 28 20399. 96 35434. 23 52495.16 5. 60
Fi T H B [F 2 Alpine desert steppe (ADS) 8369. 47 2503. 31 10872. 78 16107. 83 1.72
) EITE K Alpine desert(AD) 458. 96 2874. 69 3333. 65 4938. 74 0.53
B8 1 B A28 Warm tussock(WT) 17. 96 21853. 76 21871. 72 32402. 55 3. 46
8 74 M 5L A ¥ Warm shrubby tussock(WST) 12. 04 60129. 10 60141. 14 89097. 98 9. 51
4k ¥ M Tropical tussock (TT) 23. 39 101424. 97 101860. 74 150904. 79 16. 10
#.9% M B W\ 2 Tropical shrubby tussock (TST) 18. 96 95250. 29 95269. 24 141139. 62 15. 06
zl;iﬁsﬁ%;ﬂﬁﬁb&;é Arid- tropical shrubby tussock 5 17 207. 53 212. 69 315. 10 0. 03
ik #b B ) ¥ Low-land meadow (LLM) 91625. 27 98297. 45 189922. 71 281366. 98 30.03
1] b L ) 2¢ Montane meadow (MM) 4282. 72 89166. 81 53449. 54 138443. 76 14. 77
o E R 45 Alpine meadow (AM) 8175. 28 162123.76 170299. 04 252294. 87 26. 92
BEIE Marsh(M) 4664. 38 10310. 91 14975. 29 22185. 61 2. 37
&1t Total 432514. 60 1010927, 92 1443442. 48 2138433. 29 228. 21

2.2.2 FEZHRIEE

Jo RELEZERWEEBNTHIE R iTERX R4 H 400~600,600~800,800~1200,1200~ 1600mm ., >>1600mm % 5
TREWBREX . HEFRES 2 9K 500,700,1000,1400,1800mm,

K BIHERLURE—BN—KXAFURAFTEAFH K. L EERED RRERAMESTF 6~9 A £ T —
FHRKEZRTE-—HRERNT  BFEAREL BHREBR. TEETE 4~ HNTHS, RERFHSELVER K 250
(P>20mm) 2} 4t F K K, B 0. 40521 @3 5 X K, B 0. 6{21~230

R RECHAWIMAHARBRR FEEEMESRELMMNS A EBEE T W TE 5 1E LR 0 17 8 #5048 45 4F
HETHR S EHBEBERTNY REGE D,

B3 HHETEREMESRERDRE

Table 3 R values of the various grassland ecosystems in the calculated region

HaRR  RMHEE e N B ¢ 5 M I 1 RN AR L1 3 5 4 fi% 3tb 2 ) HER
Type TS B R TMS WT A WST TT M TST MM LLM M
R 0. 15 0.18 0. 20 0. 20 0. 35 0. 35 0. 25 0. 20 0. 40

* FEMBYE R EAHERNEC BFFILS0E) FRRKERI W02 B0 3K BT bt 6L C28] R R (2] Zhongwei Guol3],
KEFCIE AN LM RREIBD; The R value of various grassland derive from experimentation results of Huang Q R, Duan S S, Ruan F S,

Liu ¥ L, Chen X W, Zhang Q M, Zhao H Y, Hou X L, Guo Z W, Zhang ] X, et al

2223 WHIER BHARMWNESEKE . Y EREFANEYEFEN X EE. # A ARCVIEW % 44518 3 19 3F 4 7 B &
FEIEMRESARATREM. BAFMREARAE AR EHEURE K RRNSESOHEUESERE, BREAR D RFH
ARNDEEFNER EHEMEH# —SEABSINMERIFNER G,

2.3 +MCRH

am—

2.3.1 W7 FAH ARCVIEW 84 6 1: 100 FAEEMAHEMN L RWANR S GEATEMFE B S S mERE
MAEEGFEEASMARX O BRERTREVNRABEE.

18

Mo= > > A, H -p +C, (8)

i=1 j=1
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Rp M, HEBESRA T NANELR AN TR ERMBREIH AEEBXRANFIITERE, — M
1mB) SRR M EE MR TIER 0. 7280, AR EMB RN FH T WAE. HEFBRIM 1. 35g/em™;C AFF KR
TIMAPE SR HEMBRE. =1, 18 HEFEMBALIFAINEEEERL j=1, i Mc AEMETSREGE T R
EHRTAC SBANTERBGENES C lLH), B 0. 585,

x4 HARERMESRELXYVASARBERHE

Table 4 Water regulating amount of the various grassland ecosystems and their values in the calculated region

B KA BHEENE EHEES BHEFEN SrEE HEEN AMEE O LixEw KHES BEE S it

Type TS BEETMS WT  #MWST TT BEMATST MM LLM M Total

m A (105hm?)Calculated area 10. 81 4. 85 3. 39 8. 80 12. 99 12.79 10. 82 10. 73 1. 19 76. 38
7K B (10%t/a) Water amount 30. 62 17. 91 23.17 64. 91 362. 32 362. 70 51. 48 107. 90 11.74  1032.75

18 Value(10® 7T/a) 20. 5 12. 0 15. 5 43.5 242. 8 243.0 34.5 72.3 7.9 692. 0

#r 18 & ¢ 1t 71 B Fankhauser 1 Pearce % A 8 #F 3¢ A £S5 EHMMABTIMANRARC BARITNER
ALzl gz 4L 8 CO, B R & #r {8 B 20.4 % 5T/tC Table 5 The amount of organic matter and C of all grassland
(1991~2000 %6 . IF 5 AERT 168.85 L /tC, B8R EH C R ecosystems
M BSRERNERHAESZFENE., EREEFRHE mHARLH HESE CLR

Mol (%)Area (10°t)Organic  (10°t)
%qyg 100 ﬁz‘fﬁ%%% S%Eﬁlﬂmﬁﬂjﬁyjﬁgﬁﬁﬂgmﬁo Type _ proportion matter amnount C amount
2.3.2 W¥MER FAH ARCVIEW WZBIZHNEE - HEH  Srampams TMs 3.7 2. 49 1 92
HEL+RWAENEREMN, HF N ERAOBESEER AR 8F  BesEk TS 10. 46 13. 78 7.99
FHE.BAAFEEMAUYTHENELAR RAERELL HBERRERXTDS 4. 82 4.26 2. 47
O MBS S MR LS CR(RS). EHEME. H—yp BERRKRRARTSD 272 1528 0- 886
. IR K TD 11. 47 4. 421 2. 564
6575. 06 X 10® JG/a. HEREFK AS 10.59 9. 46 5. 49
2.4 EHEYBEE RS RIEE R EMBMER L ADS 2. 44 1. 62 0. 94
HEREEAD 1. 92 1. 651 0. 958
o . ?‘:} 2 .

HEBRP SRS . KERMHEE Y RS 7E B 4 %"/’EEF‘ B 4L B WT 169 0. 90 0. 59
BURRE TP EFRATREE. R T KBHE K% BHEENARTT 3. 62 3. 94 2.29
ERAE N FRSEMESAGIBESIREXTE. Mfﬁi% TST 4. 44 3. 46 2.01

, — _ F BRI MEENK ATST 0.22 0. 01 0. 00

2.4.1 WMFE BEAMHAREFEFEHMHERED EE 16 4 254 2 LLM . 42 13, 14 .
EEBRBrHERNT LR . KIFNERATREENTHE wagr MM 4. 26 15. 43 8. 95
REMEMEE MBS HLEILEE. MR AM 16. 22 36. 50 21.17
203 HEERM 0.73 1. 66 0. 96

G=RA+ 20 Wier, -, (10 &it Total — 143. 06 71. 97

i=1 j=1

AF.CHEERYREEMEOLNERYELSR.A N

BERENEEANLE. ORI TFHRRELRG . D 2OMERYEBN.P.OHD.W, S REMNG D EREE.
AAREEHE T ERER o, AIFFRIR BB E M EXEPER RN ISR,
MEREN KA FNEE URBFLENE 2549 T/ RGEBEERASRENEFYRERR S BPENEHEDS

ZFHE.

2.4.2 FMER 2000 EREFTEHEBERER NS 12866.3X10* 3k, 5 876. 6 X 10 3L, ¥ 29031. 9x 10* Rl

WMEEAWAFAYENEHFRBAENFARER . ETYRITE . S XD SHIHRER KN 88.3% .8 N 1 P,Os 4+ 5 K%
1.5 0. 7% FFP FTHFVLIE 90. 8% AN H P,O; 4HIHN 2. 4% 0. 7% : BEFEPEAHPLIE 87.6%. & N 1 P,O; 4 31%
2.00F 0. 9% . HHHER, —FRF . . EMEFHEHEHH N B 31. 2kg.42. 0 kg 1 6. 2kg; P,O; # 14.5 kg, 11. 1kg
2.8 kg.

RIEHEH 5E . RIL P WX P8 AR 43¢ 5t/a: BRiE B EAPTNIA G . 4 30 % D E B9 HE M HE R B 18 B
MmMBREREE T FROFAN ENZENAEORA AR EAN SO EERE R SRR . 48 2040 E
REWUERTIEREE, B 30NN EEHREERAS L RO E 8N, By ERIFN D, H LR 30%.
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BELX 10 #THE . BIYERBEENGRATRGEGE 6. ZEHEMLE . H - HBERIAEMETRAERFVRER. . R
338 Th RE K9 HT {8 O 228. 35X 10° J6/a,

2.5 BERYEER e WERINGER

Eﬁ%\ gﬁrgﬁs% AN ETESIREEY _lsjj:j;g pd Table 6 The results of physical quantity assessment
a8 A REYETYREFWER ., HERES j@i C:fﬂe Hie Shtp %’f;:j‘“
REMHEMLRTIER . SEEBRERFRIHE ¥ & No. (10* 3k ind. )  12866.3 876.6  29031.9 —
R EMHEBE . HPHARBERCERAR . B.HE, N(10%t) 401.43 36.82 180.00  618.24

2.5.1 WM ERERSVBEFEH(NPPMEE HFHE P00 186.56 9.73  81.29 277.58

FYRERDRARS I T LUN AR ERFNRETINERTERIRISERFANRIR, FRIRPREBEERME
1% B 7% & 12 BE R IR B 1T PR AT .

HEHAESRENPP H AP UAREHAESRELX D TR BN ERBEIRB LB FEESE D THRSE® AL
R REMRD REGEARXZRETEART AT IHRLERY AEEGERL REEFRL REREEFEL HELY
RAREHRURABTHETBESH EREYBOHER 2.3 AEERMARUBESATRE A S Fasm - BT
AT NEMERBIERRXABBAMLARKBTHE. HEERALTRED.

N7 SNBAPRPBETHITAR

Table 7 The amount of NPP of all grassland ecosystems in China

B R BmRTE~R W ERRRAET S MWTEAIFET R RIS = h
Type Hay yield(kg/(hm? « a)) Upper NPP(10*t/a) Underground NPP(10% t/a) Total NPP(10%t/a)
BT B ) B L TMS 1293 1879. 85 4623. 71 6503. 56
BHEEFEA TS 831 3490. 85 8574. 69 12065. 54
B R EEEY TDS 482 912. 02 2250. 11 3162. 13
BHEHEERATRZ TSD 404 431. 21 1070. 92 1502. 13
BHEERES TD 318 1432. 93 3527. 64 4960. 57
R E I AMS 427 293. 17 677. 22 970. 39
HERER AS 301 1252. 86 2894. 11 4146. 97
RERRERI ADS 187 178. 88 413. 21 592. 09
BEREHEAK AD 128 96. 36 222. 59 318. 95
REENARWT 1991 1324. 65 3262. 08 4586. 73
RIEME A NI WST 1554 1805. 11 4440. 41 6245. 52
PHEENRTT 2824 4020. 59 9873. 87 13894. 46
FAPEM E A TST 2088 3664. 71 9001. 08 12665. 79
THAMMMERENI ATST 2283 197. 05 496. 64 693. 69
K H I LLM 2066 5203. 28 12774. 42 17977. 7
L1y #h BE £ 26 MM 1643 2746. 92 6750. 20 9497. 12
W EEMIE AM 1342 8551. 29 19753. 48 28304. 77
BEXM 2170 623. 61 1542. 78 2166. 39
iﬂiiﬁﬁ?jﬂ Fragmentary 2793 10108. 82 24805. 26 34914. 08
&1t Total — 48214. 16 116954. 42 165168. 58
* B RMRUMB B FEERHFEFXMM1,2] The area and hay yield come from document[1,2]
2.5.2 HHER ARREHASRENEYANR HESRSBREBEREPEEARE)Y ., BEHSARTELEY

BIC1/6.25) B MEEMBRHE TR, AHEME RESVNBEEENAASIBTHEARSEHETY PN 2 E5HF
BRE FURBEFHLERMIER 2549 T/AMEEHNE. YRR NMEBENERERTEGES),
2.6 HEFFEY N

RMESEEBRRFEERFUFTHAABNAEYERANIERE., AHR  EdAEEH AREP RS KA
ZRBVPANERINEE ENERESRERBFEY SR ESRHNE.
2.6.1 Ple=ls BREBRAHEPBROGTRCLRIE 2000 58, ¢HEETEMHAR FRZYIMNAREPR 155]
A~ B A 2989 X10°hm* AL ETEHRMW12. 9% . CRARFI XD, B4 ZE5 A REP K Y 33 A~ AR 350.56
X10°hm*, i L E R EMHFAEEYRRP X MEMESRENKED 44 A, EHHIBH 1046. 19X 10°hm?, L EEP K
WARHY 8. 0526, P4t b, B A T AR AL & A A< B A 5 i 80 £ TR BLE 39 7 {8 2247, 14 58 /hm? (2000 4F )(1-11] - MEMAERRE R
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PEYMEESETERAPILESBAE R 235.09X10° Jt/a,
xS ERHATSELEROPNESEREEYER. AR EMER

Table 8 The total amount of nutrient cycling of all grassland ecosystems and their values

R RRY P P,Os N e Sk #h1{E Value
Type (104 t/a) (104 t/a) (10* t/a) Converted (104 t/a) (108 Yuan/a)

TR 1 B ) B 26 TMS 9.76 22. 34 95. 00 117. 35 29. 91
BYEEFE TS 34. 99 80. 14 210. 23 290. 37 74. 01
YT M E R 2 TDS 7. 91 18. 11 60. 31 78. 41 19. 99
B YRR AL B 28 TSD 3. 61 8. 26 31. 44 39. 69 10. 12
BEFEE TD 7. 44 17. 04 88. 73 105. 78 26. 96
B EE R AR AMS 2. 81 6. 45 18. 48 24. 92 6. 35
HWEHERE AS 7. 46 17.10 84. 60 101. 69 25. 92
TR R ADS 0. 89 2. 03 14. 55 16. 59 4.23
BERBEIK AD 0. 54 1. 24 7. 99 9.23 2. 35
MEEALWT 5. 96 13. 66 44. 84 58. 50 14. 91
O B 2 WST 11. 87 27. 18 81. 84 109. 02 27.79
PAEBEMARTT 16. 67 38.19 132. 28 170. 46 43. 45
P E AR TST 15. 20 34. 81 67. 89 102. 70 26. 18
THRHBREENA ATST 0. 21 0. 48 5. 64 6. 11 1. 56
R E @A LLM 23. 37 53.53 306. 05 359. 58 91. 66
Ly 3th BE ] 28 MM 14. 25 32. 63 161. 07 193. 70 49. 37
BEEHAE AM 62. 27 142. 62 578. 78 721. 40 183. 88
HEEM 4. 33 9.92 38. 65 48. 57 12. 38
AU HARERM FG 59. 35 135. 94 576. 50 712. 44 181. 60
& it Total 288. 89 661. 67 2604. 87 3266. 51 832. 62

2.6.2 BUNZRBA EFEXR.SEBENMEARARPEXEBELNZBRB/AL 22X I T HEHMARGP K ELEHE REP
KR AR THEE . BRERBRRPXHOBUFSRBTAN 0.16X10° 7T /a,
2.6.3 AARXNER BE(TEAYEHAEBEHRRE)PSLHEEER  2REASEBMIF4LE N 10T,
HAEBEBANPEEAYZHEERP FEREN 126.58X10° T. (PEBHAHIYOLE B CRYPE—BEP YR h T EA
BARBESRENRIPYMEHO. 1) HEEAGABSAEMASEEERFEYEREN T ERE R 11. 79X 10° 5T/a.
SEULTNEREGR G ERESRAEFENESRMEIRN AN MK 246. 77X 10° T6/a,
3 HFRSie
RELULFMER . BHMRBREE A SR RIEMEN 6 KRB TEEM LM E N 8803. 01X 10° 55/a(FH 9), HEE H#h
AT SR ERMEL N 1952. 98X 10° SL/a0, Bt  EWMAESRARS VN NENEETEATEEEMME. L ATRSE

AR EAESRERIM S ROUER™ RO ES BB A E KA )86 5 008, 1 B X R i 0 A 2509 R 5 324t 7 & 4
SRFER,

29 BMESEHERSTHAE M MIRH AR (10% 5T/a)

Table 9 The results of grassland ecosystem services valuation in China (10%YuanRMB/a)

B K ITHMCEH f
4 i wER o BEogE 0 DOR RREWSRE
) , Rainfall Soil C . Nutrient Biodiversity
Services Erosion control , _ Waste degradation , o Total
regulation accumulation cycling maintain
PR &5 R Results 228. 21 692. 0 6575. 06 228. 35 832. 62 246. 77 8803. 01

FEMESHREAMN THARREARESRERR AT BRAETRENESRY SR RESRENENZFNELE
J2 [A] $% 1 SEWNLATUMRA S B ENKBASRE. EERXSASTFEEPHZF L BRRERKE. BT, LFa
Ho i A5 A G0 55 D) E R R R OB AR B R BB TR B R A R B S AN B e AR S S &
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AERGEMFSENEN FEMTEREENER . BRETETFGCSH2EBEREEHASRAERMER . BB K. ERYHEN
FUREFM LA T E RETEMAESREREEFYRR EREMSHEEIIROPFEN I B E T HL A BRHEN E P 5
R OZEHNE . S XA TAEERR - NPHER, SR FNEETRBERURYRBR N T EEARTE BT
ENERESRERFSIEFNERRNAGE - SHRR M SENERESREERS I XEMEEN TEMEEMR
EMESRERAEBRFSINENHAR ARRMNEAFEREALENINEAMESRERFSIENEHILH . EBEIFTAFETFRIRE
THERERW T ASRAEGHSESIBENEL  URHNETSRERFINEMNFFAE S EABE HE TRt
B Al
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