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Abstract

As one of significant ecological barriers in the northeastern Qinghai-Tibet Plateau, Qinghai Lake
Region is an ecologically fragile area which is sensitive to global climate change and human activi-
ties. Assessing the effect of land use change on ecosystem service is of great importance for under-
standing the disturbance of human activities on local ecosystems. Based on land use data in 1988,
2000 and 2008, the table of equivalent value per unit area of ecosystem services in China, and the
economic value of food production per hectare in study areas, the ecosystem services value (ESV)
in the Qinghai Lake Region was estimated. It was found that: 1) the area of forestland and grass-
land continuously decreased while the area of construction land and cultivated land continuously
increased. The area of unused land was almost unchanged. From 1988 to 2000, economy devel-
opment and agriculture reclamation were the two main factors driving land use changes. The dy-
namic indexes of construction land and cultivated land were 0.55% and 0.46%, with an increase in
areas of 522.67 hm?2 and 7936.65 hm?, respectively. However, the area of forestland and grassland
decreased 11,702.74 hm? and 1203.77 hm? respectively with the same dynamic index of —0.02%.
Since 2000, a series of environmental restoration projects were launched to improve ecosystem
and environment. Due to these projects, the increase in area of construction land and cultivated
land slowed down, with dynamic index dropping by 0.44 and 0.17 percentage points, respectively.
The degradation speed of forestland and grassland was also slower than before, with dynamic in-
dex both increased by 0.01 percentage points. 2) The total ESV exhibited an increasing trend in the
Qinghai Lake Region, with an increase of 84.13 x 10* CNY and 128.44 x 10% CNY, respectively,
compared with that in 1988. Grassland and water areas accounted for over 81% of total ESV in the
Qinghai Lake Region. The ESV of construction land, cultivated land and unused land increased by
2341.38 x 10* CNY, 1469.3 x 10* CNY and 34.81 x 10* CNY respectively, while that of forestland
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and grassland decreased by 2855.65 x 10¢ CNY and 777.27 x 10* CNY, respectively.
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TFET0.44F0.1740NE 4 4, ARHURIE KR/ IEE T, ShAERATHIYNERE 70.01 40N E4 A, TM
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PudiR JE, HAH 7 R e R AEE BRI, s BRAES REME g Thae, #m X
ST N A TG R 2 B R R (2], R LR A4 R Al A 8 RGBS AR BRI e, X1l
M THER A Pl A ST EE IR X e nT Rl R e B B (3] [4].

245 R YR S5 (Ecosystem Services) ML & i W1 & 7 Ehrlich 25 A$2 H 1« & BRA & RS A SRS Thfe”
(A R HTE A TR [5]0 Daily 28N [61IANNAES RGMRS &4 KRG LM e (L i 2 N8BS
(26 A At FE, Costanza [ 71K 52 SCAMT N EAEAFAA TG B DTmk RS RGP MRS . TTLAE H,
ABRGMS AT RIAES KA B LA RE . H a7 NN T ES KRGS 1
W EEE R T AR RGNS 72K (8] RS F NS [9]. M EA VPN [7] [10]-[15]55 77 TH . R4
BRGRS 1152 b, BA W IT & H MEA (TF475 2401, Millennium Ecosystem Assessment)$ Hi ,
B A AR S . T IRSS . USRS FE RS . TEAES KRGS M E RN L, HiimiE
E16] BARE [17] (181N SAT SRR VPN [19]-[23 ] FIRRAEYE [2] [4] [24]-[2715F

B JEAE R ORI “OKEE” , WPARIEHLIX K IR AR A S T R B T HEER . (HEA
SGEEBREMERIEAYI M, HhEMAESRENTARL, HEmRN 50.9%, L2RH. AR
BHAES RGUAFNE 4.5 65, HRAK)I, KEEFTEESEAER R [11]. EFERK, B0 Hil s 5
ANE XA R [12] (28] [29]« AFAES RS [11][13][17] [30] SRS IhRE [311HE4T T &35 0Rh, AT
IR R A S IR Thhe . b il R A S T IR it 3 5

T UFIIP ] D2 75 ey B AR AL RS S A AR S B (32], R A BRI AR A IR R DX SR A A5 A5 4
MassX s, STk, B A DG KFRNZBF PR R R, AN I X s A Wrsgm, iz
AR RBOW A= L K BER . RHBAESZM,  ELREIR S A 1% X 3 R 7 sCRIFR B ) s, AR 3
BRRAERSIRSS ThARERE 2 R AR . BHAT, XTI X AL S IR EE 0 70 2w la) T S b B . /K BER
FIFH by ST T, 170 Az 25 AR 25 A (0T - b 1) P A8 e i 2 PR I AT 4 /b, T PRI A o) 2 48
VRIS RA A X 35k - R FHARRAE B A2 7S RGUIRIL o0 B, PRI, AR S DA i BRI X - b 1) A8 4 B0
Feith, VPAN DX AR S IR S5 T REXT T MR FH AR I R, 15 7R A T W AT DX 3 ) A A AR R AT R R
RS SHE .

2. fEXHR

T U T 2 L T AR A K N Bt ORI, 7 T W AR BB . (g4 R S A 31 (2006~2020
)Y H Ry AR R A X BRI R B X SRR R DRI R kbR XU K X3,
TR BRI FH X (R4 97°10~101°33", Jb4h 35°19'~39°11", faj FR VAR A PR X (o7 T 573 4 1
FFENIEE R 2B AR SR B RIGE AR IE B (A 1), HHEWARIX 1B mF 755.9 < 10* hm?,
P Eie R RIS, M PEdeT 2 X FHim %€ X LS A Ay, s DAz, (LA
F, AT WA, DR e L, R ZE R, 7E 1650 3] 5660 m Z [A]. 1% X 8 LAY ) R
KEAfeE, EAHK, TROW, HRELE, KRG, WS, FFSE-2C~6C, k%
JKEE 250~430 mm, EFI7E K 8 1300~1700 mm. 30 X 1 38R R SR S 1 2 B e, Bl
WRTEEAR YOS 1 B bR A L, sl b [33], HEgELAEH YT A X AR/
WAL 50 24, W EEKEROKAUK S @i, SRoKER T 5~9 H.

HUFHIIR X 2 F A N OB, RPOIECRIE X . 2008 K, ZXEANM 349 HA, H
2R NN 242 TN, NS EEE 4.61 A-hm 2. #X AR BB N 68.51 27T, 55— 8 hnfik 13.86
Jigte X VAEBOWAF=RE, HADEMAREN XL, & A H ol A= S i r sl o sk
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Figure 1. The location of the Qinghai Lake Region
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3. BERRRMRFE
3.1 BHEKIE

AT P A ) L b R 25 SR T b R e B R PR B R 2 2 O (http://www.resde.cn) B2 (i ) 4
I it 1t X 32D 22 I6FAH 1:10 5 B R 3 R A BICR AR B, 1% 7880905 e LA &3 Landsat TM/ETM BG4 N
FEHARR, @A T HAR R R R R R . MRt BHb, KIS JE R HURIR R L
6 N—KA ., HESRFEIRRIET (HERITFELE) (1989, 2001, 2009) [34]1F1 (HHERF Gt
%) (1989, 2001, 2009) [35].

3.2. TMFIRATUSH

= R F Bh 25 B F T S ik — 52 R ] A RIF 70 DX R ) FH 28 AR B R Ak s L 8 b [36], 115
NN/

k==Y 1009 (1)
U T

a

2, U A1 Uy 23 50 A 5 AR RUYIAR ) 55 Lt R A B TR (hm®) s T OBRFERS B (FF): K oy — it
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3.3. £EBREBNETEN

1) EBRGRSS B, AXSH RS NET AR RGURS I R R [15], HHERT 6
RAEBRGH 9 RAESMEMEN LSRG 1. £P 17 T8 1 hm’ &E PR 210K HEE E AR
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Table 1. Equivalent value per unit area of land ecosystem services in China

= 1 pEMEMESRFEVERESRSMELER T

—RRA e/ e it LN T A% H RCIR/ TRl ! e
feh %% T 0.33 0.43 1.00 0.53 0.02
SRR A 7 2.98 0.36 0.39 0.35 0.04

W RS AR 432 1.50 0.72 0.51 0.06
A 4.07 1.56 0.97 2.06 0.13

IS 4.09 1.52 0.77 18.77 0.07

AT 1.72 1.32 1.39 14.85 0.26

KRS (e 4.02 224 1.47 0.41 0.17
YRR 2 1 451 1.87 1.02 3.43 0.40

SRS FRAESE 5N 2.08 0.87 0.17 4.44 0.24
Al 28.12 11.67 7.90 45.35 1.39

BE R B A [15].

MRAE W RS NI IE, 1 NMESIRS A S B R T LG E RS T 9 E P ER -1
BT 1/7 [13]0 PRIAR BB A 72 iR 55 A B SRBOU & A R 78 DO B PR R AR T AR L 7 DA R &2
TR AR BT R R HA A S R GRS A LR AR S IR SS  5  ER (R DIIRE R,
AT

E, =& xE, (i=12-9j=12",5) @)

A, | AR 2L j o H R RAL By RS | bR 2R AL 56 | M AE S RS 1 B4 OG- hm >
TN e NER § AR A SRR ES | RS A B S R

FIF BB 5 B AR S MR . IRAaT . EEAF ISR TSR, 1RSS5 H
TR DX A% R 0 AR 72 IR 45 IR R Bl 162.23 J6-hm 2 (55 2).

2) XIRA ARG o LA A 2 IR S5 BN AN 4% iR FH 270 T AR SR AR E A A2 28 R G0 IR 251
M. HEARIT:

ESV, =X E;xA  (i=12,-.5) €)
i
ESV, =Y E;xA,  (i=12,,5) “4)
ESV=)YE;xA  (i=12,-9]j=12,-.5) ®)
i

b, AVER j RO AR R AT s ESV, VAR | RS IR ST M e s ESV; VR j Fh 3R T A=
SMSIE; ESV N XIRAES RS S E.

4, 5B
4.1.1988~2008 £+ FI A LEHZE (L

1988~2000 4F (1], i PR DX i (0 TR AR I, 686 N 9260.25 hm? (42 3, [54] 2), EERIET
EOH AR R i, = a0 5 R NTHAR I 93.55%11 5.63%, BREFFHbIA 7K. ARF|FH R0 28 % F st
(e T AR, BEHLS I T 7936.65 hm?, BhASEN 0.46%, ZRALERIZL, M B R ALK, 1
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Table 2. Economic value of food production services per unit area in the Qinghai Lake Region in 1988, 2000 and 2008

3% 2. 1988 ££. 2000 =70 2008 F£HFEHMHX BA AR EYE~HEFME

g RERREROREME IR KRR RCROREZ B PE
(hm?) (® (t/hm?) Otk (1988 4E49100)  (Jhm?)  (Ji-hm?)

1988 24,980.00 50,714.00 2.03 392.87 100.00 113.94

2000 19,621.00 30,895.00 1.57 966.53 167.30 129.96 16223

2008 23,117.00 66,248.00 2.87 1670.80 281.72 242.80

Table 3. Transition probability of land use types around the Qinghai Lake during 1988-2000 (unit: hm?)
3 3. 1988~2000 L &G MIX L1 FI IS B AERE(S AL : hm?)

2000 4F
A 2k
B b Ol K3, FEFH HY RFFH
b 143,604.55 0.00 4.58 531.65 277.42 586.26
s 0.00 443,322.45 1231.37 600.38 6.88 54.33
" b 8734.49 689.17 4,094,028.41 4873.06 237.27 1952.74
1988
TR, 76.32 0.01 1782.69 605,037.23 0.00 3386.61
L 0.00 0.00 0.00 0.00 7897.66 0.00
) = 525.76 0.03 1765.44 1668.31 1.09 2,236,128.68
0.60 1 @1988-20004F  02000-20084F DO1988-20084F
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Figure 2. Land use dynamic index of different land use in Qinghai Lake Region during
1988-2008
2. 1988~2008 S E MM L1 FI NS E

FUEIR/D T -1203.77 hm?, B N-0.02%; X EHIERFT B, @y 5. HHE ST,
T AR /D BIA 11,702.74 hm?, HEFEHUERE K, ShAERIUN-0.02%; KSR A1, F5
SRR T E RS, AKISIRR A0 2 B R R 1, V38 TR 756.64 hm?, BN 0.03%; Hi
Py 5K B, B INTHIAR 522.67 hm?, 5 FRYE T BRI S 1 5 1, 20 51 o 289 U N T AR Y 53.08%
1 45.40%, FE R H = HAh 2R,

2000 4FLLE, BEFBPHAMKE). BHOEE. “=1b7 BibR. AR XS — R 5 A S B TR
S, #5200 FH Hb 275 FE A 2000 4 ARG A BT F R 4, ] 2). 2000~2008 4 [A] LB 8 0.29%
BATATRE T 0.17 ANE A, 2R H BB AR MR ShA EEA-0.02%, BETH T 0.01 NMHE
AL FEERERH, BB N-0.01%, BRTHITREET 0.01 ANE AL BRI AR R - Hh )
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Table 4. Conversion probability of land use types in the Qinghai Lake Region during 2000-2008 (unit: hm?)
3% 4.2000~2008 FEGHTAX L FI AR hm?)

2008 4
GR b R A
Hith it it K3k U RA
Bt 151,635.65 0.00 1097.58 157.55 50.33 0.00
Mt 0.00 443,439.13 572.54 0.00 0.00 0.00
i 4833.01 72.49 4,092,975.86 317.07 39.42 574.64
2000 4E K3 0.00 0.00 0.00 612,208.56 0.00 502.07
AV 0.00 0.00 0.00 15.66 8404.67 0.00
ARAF -4t 0.00 0.00 785.97 766.43 0.00 2,240,556.26

HARZ1°8 1988~2000 4 [A] B L AR 1/4. KIRIIZNASEE N 0.02%, BERTHITFE T 0.01 H 43, /KR
FREIRE I E ER YR T HE AR M RIS 0.11%, AT N T 0.44 ANE 2, @M
FI kA CUBF O AT S e 5 B O s KRR B s SR RN, EARFEAAR,

4.2.1988~2008 £+ FIARFLHL

IR X PR AT R AR OIS, 20 SR 54.2% (14 3), HEEMRAL T2 1804
S UG AR L, B SRSy 29.65% /40, FE - ARAEILIR M RIRFIAS S . B
SORN B A it St X, FL A S UG I, R R R Y ot o S B T IR A e S K R
s XA L2108 8.10%, T EGAHFHFM . Mhoil. AREE . THIESEENE, R ok,
P AR YOMIR] s SR IIAN TS LI TR S48 22 NI, B2 B U T IR e NSRS imsh i, i
TR0 T TR A S AT L, T DX R AT R A ) st AE 080, (ELIX N KR T A S LS I 3, B K
SRR EAE HUET . WK RS s MRt AR o S AR U B 200 5.88%, A TH A . Hilg
Fa Ll ARt S5 L B Sy A bty S TARAL AN R BRIRES s PRI A AT AR B, 215 B AR
(1 2%, H 20 A TR ISR P e, s . SR B U A, B N DRI BT
PRI, BHt MR ABE N, Rpal e 1988~2000 4E1H), F5HFEIAL A I AURESG I, 2000 FELLS,
WG B AT SR T AR TP FA Aty BRI A S B AR L

4.3.1988~2008 A SRS EZT

IR Q) THAAR B E IR X 25 A2 R G AL AR A SRS AT E (7% 5). PR, b, B
KIRAN AT FH L H 23 B BT AR AR B, R AR TR A S RS IR S A S RS R
W55 3] 1988 4E. 2000 £EF1 2008 AN A 2R A= S AR S5 B (42 6).

1988~2008 4F [A] T M il FR U X AN [F] b 2K 2 [) AR S AR 55 B JE AR R FEANAR o BifHb . 7K ARH A 1t
ARSI BRI IZ BTG A& S, g 7 1469.30 F576. 2341.38 5ol 34.81 Jioo, HLHLAI
M A SRS O I T BRI S, 2Bk 7 777.27 JiJ0R 2855.65 J1 6. HEHURK SN A= 2 IR 45
MAMERITTRRR R, RIMAE] 81%LA b, HUCRMM, TTBRRTE 13.5%/4 4, ARAIH T HuFIAH R 2%
WA RN, 43 2 b S E Y 3.37%F1 1.3%.

1988 4. 2000 AT 2008 7 IR X A A RSB 73 19 149.94 12 7T 149.95 14 7CHT 149.96 12
TG, BRI, A RIS RS A R I LRI AR AR (2 7). fE— MR, Y
R 55 AR S IR ASANELT & Bl B oK, 7E 58.84%LA b, H EBUEEHE iy, H gk KGR
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Figure 3. Land use in the Qinghai Lake Region in 1988, 2000 and 2008
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Table 5. Economic value of ecosystem services per hectare in the Qinghai Lake Region (unit: CNY+hm 2a ")

=5 BEHIHAX UERESRENEEENM: Thm >a )

— R /e i) FURN il A H TR A e
B4 RS T 53.54 69.76 162.23 85.98 3.24
SRR A 483.45 58.41 63.27 56.78 6.49
WATIRSS SARRAT 700.84 24335 116.81 82.74 9.74
A 660.29 253.08 157.37 334.20 21.09
IS 663.53 246.59 124.92 3045.10 11.36
PR 279.04 214.15 225.50 2409.15 42.18
XHFERS FREF 145 652.17 363.40 238.48 66.51 27.58
PP EMZ R 731.67 303.38 165.48 556.46 64.89
RS PSS 337.44 141.14 27.58 72031 38.93
Gt 4561.97 1893.25 1281.64 7357.24 225.50

Table 6. Economic value and percentage of ecosystem in the Qinghai Lake Region in 1990, 2000 and 2008 (unit: 10* CNY, %)
3% 6. 1988 £ 2000 £FH0 2008 FINHXESRGMSMER LGB : T, %)

1988 4 2000 4 2008 4
- bR 2

ESV Eb 451 ESV LE 45 ESV S

#Hb 18,584.34 1.24 19,601.53 131 20,053.64 1.34

b Si 203,106.07 13.55 202,556.91 13.51 202,328.80 13.49
Fith 778,224.35 51.90 776,008.72 51.75 775,368.70 51.70
K3, 448,999.66 29.94 450,785.84 30.06 451,341.04 30.10
AT - He 50,514.76 3.37 50,560.29 3.37 50,549.57 3.37
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Table 7. Economic values of each ecosystem service in the Qinghai Lake Region in 1990, 2000 and 2008 (unit: 10* CNY)
7= 7.1988 ££, 2000 £ 2008 FHGHIFMX F BBIESRSMERLBI(RA: HIT)

e — 1988 4 2000 4 2008 4
ESV Lt 431 ESV ER ] ESV L A5l
A= 39,384.41 2.63 39,446.61 2.63 39,483.91 2.63
PLgs 55 AR A 51,367.75 3.43 51,306.52 3.42 51,288.89 3.42
/it 92,740.16 6.05 90,753.13 6.05 90,772.81 6.05
ST 140,155.32 9.35 139,900.93 9.33 139,830.60 9.32
IR 160,829.20 10.73 160,663.83 10.71 160,624.99 10.71
RS RS 321,096.52 21.41 321,568.78 21.44 321,725.56 21.45
R 260,193.71 17.35 260,681.89 17.38 260,854.89 17.39
N7 882,274.74 58.84 882,815.43 58.87 883,036.04 58.88
[FS e 192,107.17 12.81 191,814.38 12.79 191,746.75 12.79
SRS YR e 2 FEE 208,173.58 13.88 208,010.00 13.87 207,968.14 13.87
it 400,280.75 26.70 399,824.38 26.66 399,714.89 26.65
AR S5 PR 126,121.52 8.41 126,120.36 8.41 126,118.00 8.41
BAE it 1,499,429.17 100.00 1,499,513.30 100.00 1,499,641.74 100.00

RS RV TR AT R, A R E R, ML (B B2 0 8:9:18:15; HIGE SR AR
555 21 MER) 26.70%, BB RS, b Orfe H SR AERF ) 2 B 2 IR LEBI 200y 47:52;
RIS, GFtHEREA R AAL, Ha i ERIEEY 8.41%; M RFHIMERD, X abE
HITTHRARGERFAE 6.05% /A7, FLrp WA IO E RS T IR A, B LB 200y 43:57.

4.4.1988~2008 SFESREMENZ=ET

1988 4F 75 M1 PRl [X H1 45 4= 25 IR 55 fELAE 5926.85~23,086.80 76-hm 2 Z [8](14] 4), #¥[A] EHA —%
()22 ek, Horb ot e B R 2 L ) B AR AR IR S (B e e T Hofl B, R B AL AN B e fIK. 1988~2000
, BINEZXK SRS SN EER S, HREZEMRIBES, . (&, RIgMLH 4 NEH
ANEFEFEH N M, Hodh St pg B R FRIEREE K, 15-7423.63 Jo-hm 2, ABEE R, FF T 1913.22 76-hm 2,
2000 FLUE, &EMHETRSMERRR 7 —EMseE, HhiimEERmiEEi R, & 1068.03
Je-hm™?, MR ELIRZ, N 280.75 Ji-hm ™, MR 4 A EAGHUIS A SRS M 1 @R EELE 0~250 JG-hm 2
Z ],

5. &g

TR X AR N8 E R EZ RS bR, ITRME N D S5 MANEK, H R A
SERIAKE SR FBLEAWTALA, FHRLAE SRS IME Bl < 0%, I8 AR TR I

1) 1988~2008 4= [a], T Vi-I51 PRI X P 2k 18 FH b AR b P T AR ZE AN T8 m, A b AR 2 7% T R A B ik
A, AR B EEARREFAAL . 1988~2000 4F[H], @MY K. PR, FEHORHERREE, K
FIFHHAEIE . 2000 FELLK, BEE —RVIES TREMS, AHRERMRREE, SIHYZ R
DN R R FRE R 04 5K U8 S% AR HURI R R R R B, KIS AR R I, AR i T
FABEARFFAAL
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Figure 4. Ecosystem service values per area in the Qinghai Lake Region during 1988-2008 (unit: CNY-hm )
] 4. 1988~2008 & &G HX I ESIRBSMEZ U ERAL: TThm?)

2) 1988 4F. 2000 -1 2008 4FFHHHI M X A AR 5N E 20 7108 149.94 4276 149.95 {2 70H 149.96
{276, RIEEEIES . AEHEPAERRESMER MR : B > K > i > RKFH -
o> BbHb, FA R K3, AP 0 A A RS AR IE TG N, B R 0 AR S RSB S
NERE.

3) FPRIAESIRSMMER R MR ARG > KFFRS > SRS > sk . —4kR!
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