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Impact of land use change on ecosystem
service value in Lingqgiu County

XU Yinan', LI Zhijun?, WANG Dong', CHEN Yuanquan'’
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China;
2. Office of Organic Agriculture, Linggiu County of Shanxi Province, Datong 034400, China)

Abstract To evaluate the effect of land use changes on the value of ecosystem services (ESV) in Linggiu County.,
Shanxi Province, this study analyzed the temporal and spatial changes of land use and ESV from 2010 to 2016 using the
method of evaluating the value equivalent factor in unit area. The results showed that: 1) Land use change in Linggiu
County was small. The area of construction land and grassland changed a lot compared with other land use forms. which
increased by 163.91 hm?and decreased by 137.92 hm?, respectively.2) The total ESV of Linggiu County was more than
3 billion yuan at present, though it declined slightly over the past 7 years, which was reduced by 6.67 million yuan and
mainly caused by the reducing of water ecological value;3) ESV was positively related to waters, forest, garden plot,
grassland, unutilized land and negatively related to crop land. construction land and other land. In general,land use in
Linggiu County did not cause significant damage to the ecological environment. However, the environmental impact could
not be ignored because of the human activities. In conclusion, it is necessary to further optimize the growth of
construction land, protect ecological land and actively explore the ecological asset operation models and mechanisms
based on the ecological protection,and finally achieve the society-economy-ecology’s sustainable development.
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Table 1 Correction factor of Lingqiu ecosystem service values

R F (NPP)/
(t/(hm?® + 4F))

Net primary

BTy BTy
First Second

classification classification

BIERE(Q)/
(7./(hm® = 4£))

Functional adjustment

productivity coefficient

HEAS 6.14 0.59

A 13. 36 1.29

[ 4 8. 85 0.85

R GBS 8.85 0.85
AR 1. 86 0.18

R) 20. 62 1.99

ST 35 {H 9.95 0.96
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*x2 REE2010—2016 £+ HFI BTK

Table 2 Land use of change from 2010 to 2016 in Lingqiu County hm?

- A b
Ay B Il b Mt B 7K 35k . , oAt FH 4 AR F I
Year Cropland ~ Garden land Forest Grassland Waters Lonslzrnudctlon Other land  Unutilized land
2010 39 068. 31 1 098. 56 43 870. 82 140 590. 14 3 930. 00 7 814.73 6 332.32 30 461.61
2011 39 044. 06 1 098. 48 43 864,77 140 588. 74 3 931.67 7 848. 04 6 329. 85 30 460. 88
2012 39 043. 85 1 098. 49 43 864. 80 140 588.79 3 931.82 7 847.94 6 330.01 30 460.79
2013 39 066. 53 1 053.61 43 859.52 140 559. 42 3 916.61 7 913.28 6 336. 64 30 460. 88
2014 39 039.09 1 053.61 43 859.43 140 552. 14 3 916.45 7 952. 27 6 332.63 30 460. 87
2015 39 069. 81 1026.77 43 840.63 140 542.13 3 914. 86 7 966.67 6 345. 05 30 460. 56
2016 39 217. 34 1 026.58 43 823.18 140 452. 22 3 823. 60 7 978. 64 6 385. 38 30 459.55
K/% 0.05 —0.94 —0.02 —0.01 —0.39 0. 30 0.12 0. 00

K A S AR WD,

Note: K is the degree of land use Change,see formula (1).

*3 REBETREGRSNEIERTR

Table 3 Equivalent factors of ecosystem service values of Lingqiu County JG/(hm* « 45)
g — g N A e \
. Bk el 4 M b 7K 3 . Bt
First Second Unutilized
Cropland Garden land  Forest Grassland Waters Total
classification classification land
2 % Y e 796. 29 302.59 251. 89 427,52 422.03 15.93 2216. 24
o JE AR A 310. 55 1329. 80 2274.63 357.92 278.70 31.85 4583. 46
AR 573.33 2 317.20 3 297.45 1491.33 406. 11 47.78 8 133.19
— S AR A 772.40 2 241.55 3 106.63 1 550. 99 1 640. 35 103.52 9 415.43
YA
" IR ST 613.14  2233.59 3121.89  1511.22 14 946.32 55.74 22 481.90
Iy Ak 31 1106.84  1210.36 1312.87  1312.37 11 824.88 207.03 16 974. 36
Fa— 15437 + 1 1170. 54 2 492, 38 3 068. 46 2 227.06 326.48 135. 37 9 420. 29
; Y F5 A= W) £ RE M 812.21 2 540. 16 3 442,48 1 859. 20 2 731.27 318.52 11 703. 83
AR 55 L 56 22 5 M 135.37  1174.52 1 587.66 864.97 3 535.52 191,11 7 489.16
350 000
301 165 301 141 301 142 300 985 300 958 300 877 300 498
300 000 |
R ¢ L
A 250 000
=
g; 200 000 |
5
5% E 150 000
RKE "
¥ g
S 100000 F
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1 REE 20102016 FEFRERSME

Fig.1 Ecosystem service values of Lingqiu County from 2010 to 2016
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Fig. 2 The constitution of all land use types of ESV of Linggiu County
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Fig. 3 Constitution of single ecosystem service values of Lingqiu County

R4 20102016 FREBFBREHRYUEAIERY
Table 4 Sensibility index and correlation coefficient of Lingqgiu County from 2010 to 2016

FE— ﬁw‘?‘&%ﬁ RSB M R
Sensitivity index Change of values of Correlation
Land use types
2010 4F 2016 4F sensitivity index coefficient
Wit 0.081 6 0.082 1 0.000 5 —0.890"
el 0.005 8 0.005 4 —0.000 4 0.855"
Mt 0.3127 0.313 0 0. 000 4 0.965"
LS 0.541 6 0.542 3 0.000 7 0.997
K 5 0.047 1 0.045 9 —0.001 2 0.955™
A F) 0.011 2 0.011 2 0.000 0 0.906*
it di N 0 0 0 —0.843"
oAt FH 0 0 0 —0. 955"

HE "« "RIRTE P<<0. 05 K E2FRE " v "RIRTE P<0. 01 KF EXFEE.

Note: * indicates significant difference at P<C0. 05; % indicates significant difference at P<<

0.01.
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