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Dynamic Changes of Land Use and Ecosystem Service Value of Production-living-ecological Space in Desert-oasis Area

MAJIT Meyergul, GAO Min-hua, MA Li-gang ( College of Resources and Environmental Science, Xinjiang University, Urumgqi, Xin-
jiang 830000)

Abstract [ Objective ] To study the dynamic changes of land use and ecosystem service value (ESV) of production-living-ecological space in
Urumgqi. [ Method ] Based on the three periods of remote sensing interpretation data in Urumgi in 1990, 2005 and 2018, a classification system
of production-living-ecological space was established, which was analyzed from the aspects of area and function value. Then, the Gini coeffi-
cient, spatial heterogeneity coefficient, socio-economic adjustment coefficient and resource scarcity coefficient were used to build an ESV mod-
el suitable for the study area, and the spatio-temporal dynamic changes of land use and ESV in Urumgqi during 1990 — 2018 were analyzed.
[ Result] The area of production space from 1990 to 2018 increased first and then decreased, with a cumulative decrease of 16. 62 hm” ;the are-
a of living space showed a continuous growth trend, mainly due to the transfer of high-quality farmland in production space ;the area of ecologi-
cal space showed a continuous increase trend, a total of 396. 65 hm® has been reduced in 28 years. The total function value of the production
space was in a state of growth, an increase of 17. 38% ; the total function value of the living space was showing a continuous growth trend, and
the total value of functions in 2018 was 2. 8 times that in 1990 ;and the total function value of ecological space was in a declining state, with a
decrease of 4.04%. The distribution gap of production space in Urumqi was large from 1990 to 2005, and it was improved in 2018 ;the distri-
bution of living space was very different ; the ecological space distribution was absolutely balanced. During the past 29 years, the ESV of Urumqi
City showed significant temporal and spatial changes, and areas with high ecological value such as grasslands, glaciers and snow fields showed
a shrinking trend. The loss of ESV totaled 23. 540 0 million yuan, and the ecological value of hydrological regulation and gas regulation de-
creased sharply. [ Conclusion ] The research results have important reference significance for the scientific planning of the three types of land in
the study area, optimizing the ecological security pattern and promoting the construction of ecological civilization.

Key words Production-living-ecological space ; Ecosystem service value ; Dynamic change ;Spatial heterogeneity coefficient ; Resource scarcity
coefficient; Urumqi City
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Table 1 The classification system of production-living-ecological land

in Urumgqi City
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Table 2 Function value of production-living-ecological space land in

Urumgi City EEDAS:
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Table 3 Ecosystem service equivalent factor per unit area
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Table 4 Function value and proportion of production-living-ecological space in Urumgqi City from 1990 to 2018
. He P23 [] Production space He %23 [H] Living space H: 2545 6] Ecological space
o DfEl g 1 ik g 1 ik g1t
Function value//J3 Proportion//% Function value//J3 Proportion//% Function value//J} Proportion//%
1990 53 333.56 6.77 15 592. 07 1.98 719 270. 45 91.25
2005 57 276.29 7.25 20 512.28 2.59 712 586. 87 90. 16
2018 62 601.79 7.86 43 145.97 5.42 690 233. 44 86.72
N . N
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3 1990 4 (a) #2018 £ (b) & == EITHEEES

Fig.3 Distribution of production space function values in 1990( a) and 2018(b)
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Fig.4 Distribution of living space function values in 1990( a) and 2018(b)
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Table 5 Changes of the ecosystem service value of production-living—ecological space in Urumgqi City from 1990 to 2018
- 3 ) A ESV//Jiot ESV 7254k # Change rate of ESV//%
Land use type 1990 4E 2005 4F 2018 4F 1990—2005 4 2005—2018 £ 1990—2018 4|
Az jras ] JKH 10. 81 6.00 0.38 —44.54 -93.74 -96.53
Production space b 71.73 38.42 21.10 -46.43 -45.07 -70.58
HoAth Akt 2.18 2.21 2.33 -1.36 -5.49 6.92
HoAb B A -1.58 -1.62 -3.56 -2.87 119.57 125.87
AL 12.80 9.54 34.28 =25.44 259. 11 167.76
K ST 19. 40 10.72 14. 11 -44.74 31.63 -27.27
A S ] IR b -14.52 -9.45 -12.15 -34.89 28.57 -16.28
Living space Y= -3.41 -2.53 -2.72 -25.95 7.78 -20.20
A7z Ak 175.97 92.31 41.70 -47.54 -54. 83 -76.30
Ecological space HEARMN 10.01 5.17 0.48 -48.33 -90. 70 -95.20
AR 29.50 13.41 0.29 -54.54 -97.84 -99.02
i 2 292.05 1 181.77 684.70 —48.44 -42.06 =70. 13
NGBS 0.00 45.21 15. 61 451. 10 —-65.48 155. 10
biME| 82.02 45.21 64.42 —44. 88 42.48 -21.46
VK125 Hh 522.78 272.67 3.76 -47.84 -98. 62 -99.28
A F) FH Hb 9.42 4.84 0.43 -48. 638 -91.16 -95. 46
&1 Total 3219.16 1713.88 865. 16 -46.76 -49.52 -73.12
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