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Fig.1 Spatial distribution of land-use types of the Sanjiangyuan Region in 2000
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Tab.1 Statistics of areas of different land—use types in the Sanjiangyuan Region
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Tab.2 The value of ecosystem services per unit area of different land—use types in the Sanjiangyuan Region

T A SEHM /O (hm? - )
— ]Iy YOS BYErE AR HkaR KIEESR BRI P ﬁﬁwﬁ
Riefift T
B 423609  4195.05 27.16 536.00 125.13 — 16.86
s LSRNl 4457 5798.04 76.20 804.00 107.03 — 39.58
B 4033.05 —
HEARMR 6062.36 —
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K3, 2.53 468.96 — — — — —
B — 2651.75 — 670.00 — — —
AFJH 13 — 426.33 — 134.00 16.44 — —
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Tab.3 The total value variation of ecosystem services in the Sanjiangyuan Region from 1985 to 2008

e e A EALTT BT 5 L A51/%

1985 1996 2000 2008 1985 1996 2000 2008
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JEFE A 0.68 0.70 0.67 0.78 0.11 0.12 0.11 0.12
EIRY PG 7.25 7.61 7.25 7.07 1.20 127 1.20 1.06
it 60293  601.57  603.62  669.91 100 100 100 100
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Tab.4 The value variation of ecosystem services of different
land—use types in the Sanjiangyuan Region
from 1985 to 2008

SEXIME/(OT/(hm? - a))

R SR
1985 1996 2000 2008
Hiith 9136.29
it 5531.5 5441.83  5536.09  5332.87
Hii 1928.09 187634  1928.88  2238.64
IR 471.49
B 3321.75
A JH - 576.77
ST 1712.56 1708.69 171450  1902.79
B EAZTT
HEHh 6.90 7.01 7.51 8.25
btk 78.66 69.16 78.70 88.13
Hii 463.04 478.63 463.02 51551
it 7.96 7.18 7.90 10.53
BB 0.24 0.25 0.26 0.22
ARHH 46.14 39.33 46.22 4727
it 602.93 601.57 603.62  669.91
T i /%
Hhib 1.14 1.17 1.24 1.23
it 13.05 11.5 13.04 13.16
Hi 76.8 79.56 76.71 76.95
K3 1.32 1.19 1.31 1.57
R 0.04 0.04 0.04 0.03
ARANH] L 7.65 6.54 7.66 7.06

5 L itie
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976 oo R

19962000, 2008 4F- £ 2% 2 4t i) 55 S A (6L 53 1 0
602.93x10°JC ,601.57x10°JC .603.62x10° I .669.91%
10°J6 . FXF =718 M X, 2R F HAh 43 250k 2 A
FEIEFR AN RIF TS5 S R, VTR X AR S R S
1R 55 A8 43 9124 453.06 x 10° T6 27, 590.49 x 10° ~
1016.9x10° 762" 3371.1x10° ~ 6271.15x10° T, &5
CEELE A L, A ST AR 25 SR P S5 0 T 1K
- AL FEARRT A BRI N . e T AR
TR SN ERE K, X 5 A AR 25 R AR
— B, R AR K A AR B X e A S
REEEH R ST A R

(2) bR AL A2 R G 55 (A B AR 1
A AR AR . DL VLR X R ], AR
Hiy b TET R AR /DN, 3 B A — Hl XA A
AT KRR SR P D 5 b AR R Y
Ak WSS R GRS (R AR Ak = A e )
NATTAE e A R =2, o A o 4R
ARG, R A L £ R R Oy X, AR
AR THEERGEGE S RS MIKE SR E , LIIX
AT SR TR R R

(3) AWFFER R R A &4 1:10 5+
R FHECHR 4R | B S0 1 i S e AUE . (H
2008 A4 b 1 FH AU b /s 1 v 7 5 R
A AR 30 EU A 55, T RE 23 2008 4 = VT M X
SMIME BA 25 H REAS [ 28 70 5 A AR 2R 1
A, 2008 4 =T 5 M XS EDFF F % 12% 2247,
T 1985.1996 2000 4F: 7K -, 3 Al 55 45 S v i
SR T =TI M X AR S IR R A B BUIR . SEPRAY
- ) AR AR 0 i Rt — 2B A% S

4) RBFFEERE T =1L A S R G B A
PR A b R KSR PSR E SR
VIEARER % SR Af 7 R IR S & oe . th T
B 0 Jm B, SRR A ARG Al . Ak, B
ZREANE ORI A 2R B E S =T
U Hh DX B 2 R G R S5 1 ) EE A AR 4, 15 H AT
KA BV Ik  AEA R TR h e T it — 2
W% .

M B P BRI TR IREA F B P
R EIRAEF 5 5 1985.1996.2000 & 2008 5 1:10
7 Ry R FIELE

ot R 31
S 3k
[1] Millennium Ecosystem Assessment. 4= 2% 22 4t 5 A\ JSHH

Al PEAGHESL. BRIk R, PR bt o E AR AL,
2007: 213-214.

[2] Costanza R, d’ Arge R, de Groot R, et al. The value of the
world’ s ecosystem services and natural capital. Nature,
1997, 387: 253-260.

[3] Pimentel D, Wilson C, McCulum A. Economic and Envi-
ronmental benefits of biodiversity. Bioscience, 1997, 47
(11): 747-757.

[4] Sutton P C, Constanza R. Global estimates of market and
non-market values derived from nighttime satellite imag-
ery, land cover, and ecosystem service valuation. Ecologi-
cal Economics, 2002, 41(3): 509-527.

[5] BKBHAG z, FRORE, . o [ i 2k 28 R G0MR 55 ThiBE
HA SR TM E LU, E TR, 1999, 1905):
607-613.

[6] WRHEL, SR, AR SCR, 55 P E B E S RS
FRRERGE . R ERRE: DR, 2004, 34(4): 375-384.

[7] BRI, &85, 26T IGBP M 55 2880 o [ i A
BRGNS DIRE N ELIEAL. 103 2 4, 2004, 22(1):
48-53.

[8] FEkTT, Wik, 23k, Kl A AR X AR AE S R
g ) 4 22 55 A (E PE AL B BR BE B2, 2000, 20(2):
141-145.

[9] Gren I M, Groth K H, Sylvén M. Economic Values of
Danube Floodplains. Journal of Environmental Manage-
ment, 1995, 45(4): 333-345.

[10] b, BAFEL, ¥ Fuk, 55, 77 e AR S 58 7 i (B
PEAG . HIRFEIRFR, 2003, 18(2): 189-196.

[11] Lambin E F, Baulies X, Bockstacl N, et al. Land-Use
and Land-Cover Change, Implementation Strategy. IGBP
Report No.48/IHDP Report No.10 Stockholm: IGBP,
1999.

[12] B4, AR, =JTiR XA SRR AL R IR B
HAHEE R . B 5414, 2005, 20(6): 471-476.

[13] Liu Jiyuan, Liu Mingliang, Zhuang Dafang, et al. Study
on spatial pattern of land-use change in China during
1995-2000. Science in China: Series D, 2003, 46(4):
373-384.

[14] FHifFE SR, HESH RE A S FiE5HE
452001, Jt5t: s ESEHH A, 2001

[15] th ELEY) Z AP E S BT S 5 2. h E AR 2+
PERTEOTFER . Aat: T EERER I, 1997.

[16] f9 ¥, 285, Frank V. H [ P55 Hb DA % v w0 9 2B 7=
R 2848 5y, 2B 2524, 2005, 25(5): 1026-1032.

[17] B, PR AR, (T35, V648 T A Bl v A K< o it
I E S E Y. T 5 XRS5 PR, 2002, 16(4):



74 WRAFBH 45 BT L oA EE 4 1) = VLI XA S R G 55 I 221k 977

83-86.

(18] X )3, BRPH G 2=, KA, 45 h R AR AE S R GRS U
RESHMEITAN. FARTTIR 42, 2004, 19(4): 480-491.

[19] 3T, B, 411 3T Az A M RE ) i i AN . oh
E MR, 1998, 8(4): 298-301.

[20] & A, BRFH G =, B9 R, &5, P R B AR S R e S5
INRERHEMNEIFHT. 42252741, 2004, 24(6): 1101-1110.

[21] XU, 258, IRBR%, 5. VLI X O/ r D BE
23 6] 53 A7 B HA (T AG. b [ BRI R 2%, 2005, 25(5):
627-631.

[22] Renard K G, Foster G R, Weesles D K, et al. Predicting
soil erosion by water: A guide to conservation planning
with the revised universal soil loss equation. Agriculture
Handbook, USDA, 1996: 703.

[23] B F2E, BN SF. 2 p A LI R B R A SR E T

S RN SRR, 2 B R 2224 4]k, 1994, 16(Supp. 1):
99-106.

[24] ZEBk, A5, F2 3078, 45 U S SR 5 08 SR
O3 K AILEFRISTURSE. Bl 24, 2010, 19(5): 122-129.

[25] e A R el 5 3 A s ), 4 B 0 R
vl A E R, JE T ERRERR T RRAE, 1996:
359-360.

[26] B BRI, 77, FEE A, & SITIRIX AR W IRARE I
TEPEMY. BRI, 2009, 29(6): 589-593.

[27] X, 2=, K, & LR AE R RGAER
IR A AT S HA (E VAR, IR BERL 2% 24, 2005, 25(9):
1280-1286.

(28] XIS, 2l i, Zemeds, & =y X 4 B R G4 &
IR 5 M 5 DFA7. AT 4 96 U8 55 3R 55 24 41, 2005, 14(1):
40-43.

Changes of the Value of Ecosystem Services in the Sanjiangyuan Region
Based on Land Use Data

CHEN Chunyang'?, DAI Junhu', WANG Huanjiong'?, LIU Yachen’
(1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. College of Urban and Environmental Science, Northwest University, Xi’an 710127, China)

Abstract: Under the framework of Millennium Ecosystem Assessment (MA), by means of market value method, shad-
ow project method, the opportunity cost method and some other methods, based on LUCC data, this paper carried out
a dynamic valuation of ecosystem services in the Sanjiangyuan Region (Three-River Headwater Region), including
food production, climate regulation, gas regulation, water conservation, soil retention, nutrient regulation, and waste
degradation. The results showed that: the economic value of ecosystem services in the study area was 602.94x10° yu-
an, 601.58 x 10° yuan, 603.60 x 10°* yuan and 669.90 x 10° yuan in 1985, 1996, 2000 and 2008, respectively, which
showed a decreasing trend at first, and an increasing one in the subsequent period. In addition, the proportion of cli-
mate regulation and water conservation in the total value was high; the ecosystem services of grassland and forests
played a significant part in maintaining ecosystem balance and ensuring regional sustainable development.

Key words: ecosystem service; ecosystem services valuation; the Sanjiangyuan Region
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