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Effects of Land-use Change on Ecosystem Service Value in the Mountainous Tourism City
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chuan 614000;4. College of Resources & Environmental Engineering, Tianshui Normal University, Tianshui, Gansu 741000)

Abstract

were assessed in a typical southwest mountainous tourist city—Leshan from 1996 to 2016. The results showed that the land-use changed slowly

Based on the scale of Chinese land ecosystem service value put forward by Xie Gaodi, the variations of land-use structure and ESV

from1996 to 2016 with the decrease of cultivated land, grassland, water area and unutilized land and the increase of the woodland and garden
plot. Total ESV of land increased with average annual growth rate of 0.18% from 19.647 billion yuan in 1996 to 20.355 billion yuan in 2016,

which benefited from the increase of woodland. In the first ESV, regulate service value was the largest and the only reduce ecosystem services.

In the secondary ESV, raw materials ESV increased the most and the waste disposal ESV reduced the most.
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Table 1 The value of ecological services per unit area of Leshan ecosystem Jt/(hm® - a)

3] R - )
P e e e e e ok SEAR g
iype type land Forest Grassland Garden Water field Total
e g5 T 1 022.10 102.08 341.42 221.81 82.74 170.71 1 940.86
Supply service AL 102.20 2 657.39 56.90 1357.15 0 28.45 4202.10
TRFIR 55 ST 510.99 3577.30 910.46 2243.93 0 455.23 7 697.91
Dispensing service S AR 909.66 2 759.59 1 024.26 1 891.93 455.34 512.13 7 552.92

KU 613.19 3270.70 910.46 2 090.63 20 822.47 455.23 28 162.68

A 1683.43 1 338.94 1 490.87 1 414.96 18 566.36 745.44 25 240.00
AR SF THIE A 1492.24 3 986.09 2219.24 3102.72 20.71 1 109.62 11 930.62
Support services G/ EZ S 725.63 3332.04 102.43 1717.23 2518.32 51.21 8 446.87
AEARSS Cultural services IRIRSCAL 10.13 1 308.21 45.52 676.92 4.429.48 22.76 6 493.03
B3 Total 7 069.58 22 332.35 7101.56 14 716.95 46 895.43 3 550.78 101 666.64

T, AR b KSR A AR P b A 3R S, bR A (] Ak
FRIEW(F 2), iR A2 A FF HL(-0.91) > K &
(=0.75) >HkHb (-0.18) > HEH (-0.02) ; el b 2 78 & e 45 1
(0.36) , HK 2 M (0.25) .
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Table 2 Land use change and its economic ecological niche of Leshan from 1996 to 2016

TR Avea /7 b " ﬁii‘iﬁﬂﬂfﬂtiﬁ HH AR (LR (R)
T e annual change rate of area// % The rate of change in land use
Land use type 1996— 2006— 1996— 1996— 2006— 1996—
" 1996 4 2006 4 2016 4 2006 4F WVI64E 2016 4F 2006 4 WVI64E 2016 4
#HHh Arable land 27.02 22.85 22.28 -1.55 -0.25 -0.88 -0.15 -0.02 -0.18
Mt Forest 60.01 65.51 74.75 0.92 1.41 1.23 0.09 0.14 0.25
il Grassland 85.43 84.33 83.49 -0.13 -0.10 -0.11 -0.01 -0.01 -0.02
[ b Garden 4.10 4.80 5.59 1.70 1.65 1.82 0.17 0.17 0.36
K& Water 5.31 4.09 131 -2.29 -6.80 -3.77 -0.23 -0.68 -0.75
A FHH Unuitilized field 17.83 10.17 1.60 -4.29 -8.42 -4.55 -0.43 -0.84 -0.91
IR LR G RE(L WG HESA (N
ii%fi?%ﬂ Ifslx:nifﬁifﬁ Cifn%?ie?liiﬁl(ldzx ﬁfj {JEF({ ?c{:n%nlv{ﬁlghe)
se e 1996 4E 2006 4F 2016 4F 1996 4 2006 4F 2016 4
#H Arable land 63.20 53.43 52.11 0.52 0.56 0.47
M Forest 93.57 102.14 116.55 0.05 0.08 0.05
BHb Grassland 13.32 13.15 13.02 0.41 0.32 0.44
[El#h Garden 9.59 11.22 13.08 — — —
IR Water 8.28 6.38 2.04 0.02 0.04 0.04
AT Unuitilized field 13.90 7.93 1.25 — — —

TE =" R oA M, R 0T MR A el R AR i 3t S0l Bl A S 515

Note: ‘=’ indicated not measured ,because total land revenue data of garden and unuitilized field couldn’t be obtained precisely,so it was not involved in the
calculation
&®3 R 1996—2016 F£& L ihF FKE ESV R EFHEW
Table 3 ESV and its average annual change of all land use types of Leshan from 1996 to 2016
ESV//x10° J& 1996—2006 4F- 2006—2016 4F 1996—2016 4F:
p— W &W KRR &R LK T
ot e O ik Cww gl Gwe Al
x10° 76 % x10° 76 % x10° JG %
#EHL Arable land 19.10 16.15 15.75 -0.30 -1.55 -0.04 -0.25 -0.17 -0.88
R Forestry 134.02 146.30 166.93 1.23 0.92 2.06 1.41 1.65 1.23
Fifth Grassland 6.07 5.99 5.93 -0.01 -0.13 -0.01 -0.10 -0.01 -0.11
Pel 4 Garden 6.04 7.06 8.23 0.10 1.70 0.12 1.65 0.11 1.82
TKAK Water 24.91 19.20 6.14 -0.57 -2.29 -1.31 -6.80 -0.94 -3.77
A Unutilized field 6.33 3.61 0.57 -0.27 -4.29 -0.30 -8.42 -0.29 -4.55
S Total 196.47 198.31 203.55 0.18 0.09 0.52 0.26 0.35 0.18

222 HIARRGERS M EZE, KT 1996—2016 4
%+ BT — RS ESV K HARL AR AR 518 d i L B
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T, R A 55

MR (3R 4) B IR ST IR RS A g 1

F4 R1996—2016 F£& T XE—FRSE ESV REEHTH
Table 4 The first level service and its average annual change of all land use types of Leshan from 1996 to 2016
ESV //x10° 7t 1996—2006 4 2006—2016 4F 1996—2016 4
ok Tl AR Tl AF ERIE AR
One grade type 1996 4F 2006 4F 2016 4F Change Ampl}tuﬂe Change Ampl}tu.de Change Amp]}tqde
amount of variation amount of variation amount of variation
x10° JG % x10* JG % x10° JC %
HEZA IR %5 Supply service 20.99 21.98 24.39 0.10 0.47 0.24 1.10 0.17 0.81
JHFIR S Dispensing service  107.61 106.04 103.57 -0.16 -0.15 -0.25 -0.23 -0.20 -0.19
YRS Support services 57.29 59.50 64.80 0.22 0.39 0.53 0.89 0.38 0.66
SCARARSS Cultural services 10.59 10.79 10.80 0.02 0.19 0.00 0.01 0.01 0.10
H3t Total 196.47 198.31 203.55 0.18 0.09 0.52 0.26 0.35 0.18
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(0.57% ) FSCALNR S5 (0.10% ) 3 -3 ESV 18 /0 A % 4 Ak B
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Table 5 The second level service and its average annual change of all land use types of Leshan from 1996 to 2016

ESV//x10° 75 1996—2006 4 2006—2016 4 1996—2016 4E
— gk b ol A AR A fb it AR
Change Amplitude Change Amplitude Change Amplitude
T de type : : : 2 p 2 P! 2 p
o grade ype 1996 4F 2006 4 2016 4 amount of variation amount of variation amount of variation
x10® 7 % x10* JG % x10° 75 %
EWH 7 Food production 4.11 3.61 3.49 -0.05 -1.22 -0.01 -0.33 -0.03 -0.75
JEFEE Raw materials 16.88 18.37 20.90 0.15 0.88 0.25 1.38 0.20 1.19
SR Gas conditioning 25.36 26.91 29.97 0.16 0.61 0.31 1.14 0.23 0.91
S AEMAY Climate regulation 21.83 22.64 24.71 0.08 0.37 0.21 0.91 0.14 0.66
JKJEIEFE Water conservation 34.79 33.58 30.54 -0.12 -0.35 -0.30 -0.91 -0.21 -0.61
JEMIALHE Waste disposal 25.63 22.91 18.35 -0.27 -1.06 -0.46 -1.99 -0.36 -1.42
FHEIE L Soil formation 33.11 34.02 36.89 0.09 0.27 0.29 0.84 0.19 0.57
I ZKE Biodiversity 24.18 25.48 27.91 0.13 0.54 0.24 0.95 0.19 0.77
#5554 Entertainment culture 10.59 10.79 10.80 0.02 0.19 0.00 0.01 0.01 0.10
Ji3t Total 196.47 198.31 203.55 0.18 0.09 0.53 0.26 0.35 0.18
3 #ig SE 3wk
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(2) 5R1L1 1996—2016 4F 3 ESV & M iHs g Kta st £y
BARR T 0.18% , M\ 1996 411 196.47 1T EFH3 2016 411
203.55 AZ7T , FE BT PR bt ARG hn DA R b AR S (R

(3) FEA T — R AESIRS A P89 R 55 M (B K, BT
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FER S AMA, i L2555 (B AN SCAR R 55 M (AR X
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(1.19%) , HR N SR (0.91%) A0 (0.77%) /<,
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