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Abstract Based on land use data in 1990, 2000 and 2008, and previous theoretical research on land use and
ecosystem service value, the authors estimated the ecosystem service value of this three years in Zhangjiakou City
and examined the effects of land use change on ecosystem services value, in order to provide useful references for
city development planning. Results indicated that the main land use types of Zhangjiakou are farmland, grassland
and woodland, grassland decreased and construction land increased significantly. Ecosystem service value of
different land use types are sorted in a descending order: woodland, farmland, grassland, water body and wetland,;
woodland, farmland and grassland contributed about 90% of the total service value. The total ecosystem service
value of land use from 1990 to 2008 was on a declining curve, which was mainly due to the decrease in grassland
and wetland. As for the service value of single service function, from 1990 to 2000, climate regulation decreased
obviously, while raw material and water supply increased significantly; from 2000 to 2008, only climate regulation
and food production’s service value increased.
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Fig. 1 Schematic diagram of the study area
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Tablel Ecosystem services value of unit area of different ecosystem types in Zhangjiakou

A7 MRS

A SRS HHE/CTE - hm 2 - a )

Ak 5 Hih 1 KK R FH
SR 3097.0 707.9 4424 1592.7 0 0
SRV 2389.1 796.4 7875 15130.9 407.0 0
KIS 28315 707.9 530.9 13715.2 18033.2 26.5
THIE S R 3450.9 17255 1291.9 1513.1 8.8 17.7
s 1159.2 1159.2 1451.2 16086.6 16086.6 8.8
MR 2884.6 964.5 628.2 2212.2 22033 300.8
e 88.5 265.5 884.9 265.5 885 8.8
JEpA A 2300.6 44.2 88.5 61.9 8.8 0
WRAR K 1132.6 354 8.8 4910.9 3840.2 8.8
Hit 19334.0 6406.5 6114.3 55489.0 40676.4 3714
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Table2 Areachange of each land use type from 1990 to 2008

LA 1990 - 2000 4 2008 4 1990—20004F  2000—20084F 19902008 4F
E= WA WB%  wRUhmE [l mRvhmE leflee  2fedEhm? Al fi/hm’ Al fi/hm?
it 66833031 186 6704421 186 67035006 186 2111.80 -92.05 2019.75
i 96718406 269 96010669 267 9514255 264 ~7077.37 -8681.19 -15758.56
Prits 174248531 484 174733596 485  1752037.60 486 4850.65 470173 9552.38
Y 2278506 06 19980.33 06 2143884 06 -2804.73 145851 -1346.22
Ak 3400079 09 36465.15 10 3373511 09 2464.36 -2730.04 ~265.68
A H 8763054 2.4 84808.63 24 8314627 23 -2830.91 -1662.36 -4493.28
HE b 78004.84 22 82281.94 23 8028532 25 3287.10 7003.38 10290.49
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Table3 Transition matrix of land use area from 1990 to 2008 hm
“E H A 1990—2000 4f:

ES it iy Pt R Kk KA L Bt
A 667095.38 825.41 409.45 0.02 0.01 0 0.04 668330.31
FHh 371.59 958982.22 7698.26 0.07 232 0.12 89.49 967184.06
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KA 0.03 29.74 3116.79 0 0.02 84492.9 0.05 87639.54
R b 0.04 0.24 0.37 0.01 0.01 0.05 78994.12 78994.84
st 670441.96 960106.19 1747335.71 19980.33 36465.15 84808.62 82281.95 3601419.9
- Hb I 2000—2008 4=
e by Hidly B e K KA EEH Bt
st 669322.01 5.92 527.15 13.30 0 0 573.53 670441.91
FiHh 93.84 951258.66 7318.8 36.82 137.94 0.04 1259.85 960105.95
B 784.93 20.32 1740282.15 37.32 694.41 300.93 5215.01 1747335.08
B 0 0.04 347.02 19611.66 21.61 0 0 19980.33
Kk 149.28 140.39 1513.58 1730.67 32596.82 329.68 472 36465.13
AP 0 0.12 1989.28 8.80 274.72 82515.62 19.99 84808.52
A 0 0.04 59.71 0.27 9.60 0 8221222 82281.85
it 670350.06 95142550 1752037.69 21438.84 3373511 83146.27 89285.32 3601418.78
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Table4 Ecosystem service value of Zhangjiakou from 1990 to 2008

1990 4 2000 4F 2008 4
A S

ESV/JiJt L 151/% ESV/Ji Tt Letili% ESV/Ji TG Letili%
il 1292149.8 39.82 1296232.8 39.98 1296054.8 40.05
R 619626.5 19.09 615092.4 18.97 609530.7 18.84
B 1065407.8 32.83 1068373.6 3295 1071248.4 33.10
TiiHh 126432.0 3.90 110868.8 342 118962.0 3.68
Kk 138303.0 426 148327.1 458 137222.3 4.24
R FH 3254.9 0.10 3149.8 0.10 3088.1 0.10
Hit 3245174.0 100 3242044.0 100 3236106.0 100

1990—2000 4F 2000—2008 4F 1990—2008 4F:
A 2
AFL T T A% AT IE AL % AT IE AL %
bisiik 4082.9 0.32 -178.0 -0.01 3905.0 0.30
Fh -4534.1 -0.73 -5561.6 -0.90 -10095.7 -1.63
Bt 2965.8 0.28 2874.8 0.27 5840.6 0.55
gz -15563.2 -1231 8093.1 7.30 -7470.1 -5.91
Kk 10024.1 7.25 -11104.8 -7.49 -1080.7 -0.78
A P -105.1 -3.23 -61.7 -1.96 -166.9 -5.13
&t -3129.5 -0.10 -5938.2 -0.18 -9067.8 -0.28
F 5 KFRMOM 1990—2008 EETIRZIBRESRERSNE

Table5 Single ecosystem service value of Zhangjiakou from 1990 to 2008

HARG . ESV/Ji G 1990—2000 4f 2000—2008 4f:

55 Dt 1990 4F 2000 4F 2008 4F AT 0 A% Ak R TT ALAEI%
SXIN R 6 3561654  356086.3 355883.5 -79.1 -0.02 -202.7 -0.06
AT 5 409777.7  405957.1  407709.7 -3820.6 -0.93 1752.6 0.43
IR 3 443009.9  443954.2 440636.0 944.2 021 -3318.2 -0.75
THIE RS R 1 626266.0 625973.0 625266.1 -293.0 -0.05 ~706.9 -0.11
L2 (5L 2 5338845 5334628  531081.2 -421.7 -0.08 -2381.6 -0.45
EY/EZ e S/a 4 4107025 4107711 409873.8 68.6 0.02 -897.4 -0.22
ey LN 7 186769.0 186973.8 1871717 204.9 0.11 197.9 0.11
It R 8 173623.0 174105.3 174094.0 482.3 0.28 -11.3 -0.01

BRIk 9 1049759  104760.8 1043902 -215.1 -0.20 -370.6 -0.35
24 HURMSH X THEBRGEMFSMERE, FRXAEBRG SR
b e o D2 E i VN S [ R G ol N Sz 1k . B5RERY], TR R A

50%, IHEMERBAVEURE(CS) , 2R ILFE6, M
F 6 AT LIFE Y, WFFTIX 45+ Hb ) 26 2 1 A 2
R YR 55 (8 1 BUBYE TR B(C) /N T 1, KA
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Fig. 2 Distribution of the ecosystem service value in Zhangjiakou in 1990, 2000 and 2008
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Table 6 Coefficient of sensitivity change table
of ecosystem service values

d A 1990 4F 2000 4f 2008 4F:
it 0.398 0.400 0.400
Hih 0.191 0.190 0.188
Bt 0.328 0.330 0.331
3 0.039 0.034 0.037
AKI8 0.043 0.046 0.042
AFIH b 0.001 0.001 0.001
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