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Effect of land-use on ecosystem service values in Qinghai Province
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1. School of Land Science and Technology, China University of Geosciences , Betjing 100083, China;
2. Qinghai Institute of land use planning , Xining, Qinghai 810000, China)

Abstract: Based on the land use change data in 1999, 2006 and 2013 of Qinghai Province, and by the evaluation
of land use dynamic index, ecosystem service values, coefficient of sensitivity, this paper analyzed the changes of ecosys-
tem services value and explored the responses of ecosystem services value change to land use change in Qinghai Province.
The result shows that during this period, the area of forest land grassland orchard and construction land increased. How-
ever, cultivated land, water area and unused land decreased. The ecosystem services value increased from 4 477.29 bil-
lion yuan in 1999 to 4 507.07 billion yuan in 2013. For the structure of ecosystem services, the grassland, forest and
water area made the greatest contributions to the total ecosystem services value of the study region. The accumulative e-
cosystem services value of three land use types accounted for over 96% of the total value in Qinghai Province. The water
supply, soil formation and protection, waste treatment made the biggest contribution, while the contribution rates of raw
material and food production were under 5% , indicating that the services functions was much larger than the productive
function. Sensitivity analysis indicated that the estimated total ecosystem services value in the study area was inelastic to
the services value coefficients, and the results obtained in this study were scientifically sound.

Keywords: land use change; ecosystem services value; Qinghai Province
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Table 1  Changes of the land use types in Qinghai Province from 1999 to 2013

1999 2006 2013
TSR i L [IEA H HI L

Land types Area Proportion Area Proportion Area Proportion
/hm? / % /hm? /% /hm? /%
#hH Farm land 687172.04 0.9 542151.07 0.76 54334361 0.76
Bel#t Garden-plot 6548.48 0.01 7433.73 0.01 7417.52 0.01
MM Wood land 2438875.13 3.40 2651013.16 3.69 266295351 3.71
HEE M Grass land 4034056732 56.23 4035698749 56.25 40317899.91 56.19
Ji i:; ﬁgf}; jﬁji and 231630.00 0.32 249250.71 0.35 278405.99 0.30
A2 I H Traffic land 44518.81 0.06 58152.01 0.08 83158.18 0.12
7Kk Water body 3162110.61 4.41 3155214.01 4.40 3154989.26 4.40
KA Unused land 24836629 .90 34.62 24727850.12 34.46 24699884 .30 34.43
A1t Total 71748052.29 100.00 71748052.29 100.00 71748052.29 100.00
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Table 2 Changes of the total ESV in Qinghai Province from 1999 to 2013

1999 2006 2013
AR i H A He A H
Land types Value Proportion Value Proportion Value Proportion
/108 yuan /% /10% yuan /% /10 yuan /%
HFHL Farmland 42.02 0.94 33.15 0.74 33.22 0.74
Fel . Garden-plot 0.84 0.02 0.96 0.02 0.95 0.02
Mt Woodland 471.53 10.53 512.55 11.38 514.86 11.42
HECHL Grassland 2584 .42 57.72 2583.28 57.34 2582.97 57.31
E}i:fﬁﬂiﬁ land 0.00 0.00 0.00 0.00 0.00 0.00
A3 M Traffic land 0.00 0.00 0.00 0.00 0.00 0.00
JK3% Water body 1286.23 28.73 1283.43 28.49 1283.34 28.47
FAFH L Unused land 92.24 2.06 91.84 2.04 91.74 2.04
A1t Total 4477.29 100.00 4504.89 100.00 4507.07 100.00
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Table 3 Changes in values of different ecosystem services in Qinghai Province from 1999 to 2013

1999 2006 2013
' iiﬁﬁ&%wﬁﬁ _ e L Hirll I e L
Single ecosystem service function Value Proportion Value Proportion Value Proportion
/10% yuan /% /10 yuan /% /10% yuan /%
AR Gas regulation 364.27 8.14 370.05 8.20 370.43 8.22
S AEPHHS Climate regulation 397.93 8.89 401.66 8.91 401.95 8.92
JKJEIH S Water conservation 935.20 20.89 939.02 20.85 939.32 20.84
i‘%ﬂ}m%ﬁh . 793.96 17.73 799.02 17.74 799.44 17.74
Soil formation and protection
JEYIAL IR Waste treatment 1016.81 22.71 1015.79 22.58 1015.91 22.54
iwgﬁmﬁh . 608.26 13.59 612.79 13.60 613.05 13.60
Biodiversity conservation
B Food production 120.34 2.69 119.17 2.65 119.19 2.64
JEAF AL Raw materials 74.90 1.67 79.65 1.75 79.93 1.77
PBERSCAE Entertainment culture 165.62 3.70 167.73 3.72 167.86 3.72
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Table 4  Estimation of CS and ESV after the adjustment of the total ecosystem service

values coefficient Qinghai Province from 1999 to 2013

S ESV 1999—2013 4EB A1 L AW R BB AL
3 {E%ﬁ( /10%yuan Changes from 1999 to 2013 Effect on changes of ecological value coefficient
Fol %
Lond Ecological G s 1999 2013
value A iE /10%yuan G
1999 2013 A5 A 2% A A 3%
types coefficient Value change Change rate A/ % cs A % s
Change rate Change rate
B (1+50%)Ve 4498.29  4523.68 25.39 0.56 0.47 0.01 0.37 0.0l
Farmland (1500 )Ve 4456.28  4490.46 34.18 0.77 -0.47 ' -0.37 '
il M, (1+50%)Ve 4477.71  4507.55 29.84 0.67 0.01 0.01
0.0002 0.0002
Garden-plot (1 -50%)Ve 4476.86  4506.59 29.73 0.66 -0.01 -0.01
Bl (1+50%)Ve 4713.05  4764.50 51.45 1.09 5.27 ol 5.71 o1l
Woodland (1 -509%)Ve 4241.52  4249.64 8.12 0.19 -5.27 -5.71 '
#eeiyy  (1+50%)Ve 5769.49  5798.55 29.06 0.50 28.86 28.66
0.58 0.57
Grassland (1 _509%)Ve 3185.08  3215.59 30.51 0.96 -28.86 -28.66
ks (1+50%)Ve 5120.40  5148.74 28.34 0.55 14.36 0.2 14.24 028
Water body  (1-509%)Ve 3834.17  3865.40 31.23 0.81 -14.36 ' -14.24 '
KAl (1+50%)Ve 4523.41  4552.94 29.53 0.65 1.03 0.0 1.02 0.0
Unused land (1 _509)Ve 4431.16  4461.20 30.04 0.68 -1.03 ' -1.02 '
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