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Effects of land use change on ecosystem service value in Funiu Mountain based
upon a grid square
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Abstract: We studied the Funiu Mountain, which is the water source of the Middle Route of the South—to—North Water
Diversion Project in China, as a case example to analyze the characteristics of land use change and ecosystem service value
(ESV) from 1990 to 2015 and explore the impact of land use change on ESV. The results were as follows. (1) During the
study period, the construction land increased greatly, the cultivated land and grassland decreased greatly, and its extensive
replacement with construction and cultivated land has occurred. (2) Forest land was the main ecological land, and the
regulation service and support services were the main structure of the ESV of Funiu Mountain. The ESV high—value areas
were distributed in the middle high altitude forest areas, and ESV low—value areas were distributed in the surrounding flat
areas, which were mainly composed of cultivated land and construction land. Except for the slight increase of the ESV in
forestland, water land, and unused land, the ESV of other land types decreased rapidly, resulting in the decrease of the
ESV.(3)The ESV loss areas were mainly distributed in urban fringe of each county and the mining area of Luanchuan. The

ESV could be improved by protecting forest land and water areas, returning cultivated land to forest land, sorting out rural
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residential land, and building green mines. Combining land use change maps with ESV change hotspot analysis could
provide a new research framework for spatially studying the impact of land use change on ecosystem service value. This

result could provide the basis for policy for land regulation in Funiu Mountain.

Key Words: land use change; ecosystem service value; hotspot analysis; grid square; Funiu Mountain
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Table 1 Coefficients of the ESV in Funiu Mountain

— I e/ 2 3| Hrith it it K35k AU AR
First category Second category  Cropland Forestland Grassland Water land Built land Unused land
BELE RS Tk 1615.1 532.9 694.5 856.0 0.0 32.3
Provisioning services JE AL AL = 629.9 4813.0 581.4 565.3 0.0 64.6
VA RS SR 1162.9 6977.2 2422.7 823.7 0.0 96.9
Regulating services AV 1566.7 6573.5 2519.6 3327.1 0.0 209.9
FKSCI 1243.6 6605.8 2454.9 30315.5 -28264.3 113.0
IRy ab B 2244.9 2777.9 2131.9 23984.3 -9421.4 419.9
SCHERR S LR 2374.2 6492.7 3617.8 662.2 0.0 274.6
Supporting services Y ZREE 1647.4 7284.1 3020.2 5539.8 0.0 646.1
SCARAR S5 Cultural services  $EAIESE2ESEN 274.6 3359.4 1405.1 7171.1 0.0 387.6

ESV:ﬂZ?ﬁE%%H&%Tﬁﬁ,ECUsystem Service Value
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Table 2 Land use areas and ESV of Funiu Mountain from 1990 to 2015
ifﬁﬂfi’f 1990 1995 2000 2005 2010 2015
Hh b i A/ hm? 690258 680030 707052 696161 685116 677753
Cropland ESV/4Z5t 88.07 86.77 90.22 88.83 87.42 86.48
L Forestland T #1/hm? 1356803 1477922 1357613 1357140 1358347 1357646
ESV/ZIt 616.21 671.22 616.58 616.37 616.92 616.60
HiH Grassland T F/hm? 250813 139849 235108 236640 239357 238437
ESV/ZIt 47.27 26.37 44.31 44.6 45.11 44.94
7Kk T F/hm? 72075 61424 65543 73591 72708 73432
Water land ESV/ZJt 52.79 44.94 48.01 53.9 53.25 53.79
AL b Built land AL/ hm? 35833 45885 40470 42255 50260 57934
ESV/ZJt -13.5 -17.29 -15.25 -15.92 -18.94 -21.83
| FHH Unused land T F/hm? 9 681 5 5 3 589
ESV/{¢Tt 0.00 0.02 0.00 0.00 0.00 0.01
x3 1990—2015 FRF LXK TR AMESRERE N EHRBIERE
Table 3 Land use and ESV transfer matrix of Funiu Mountain from 1990 to 2015
1990
2015 s bt by 3 B A
Cropland Forestland Grassland Water land Built land Unused land
B Cropland T AL/ hm? — 10963.46 11465.68 5479.26 10111.18 2.37
ESV/4¢.7T — -3.58 -0.7 -3.31 5.1 0
HHlL Cropland 17 4/ hm? 7484.51 — 13918.72 85.66 149.79 0.00
ESV/4Z5t 2.44 — 3.7 -0.02 0.12 0
H i Cropland i B/ hm? 8610.92 5715.28 — 1557.47 34.21 0.00
ESV/4Z7T 0.52 -1.52 — -0.85 0.02 0
K38, Water land i F/hm? 6523.36 1194.37 946.47 — 48.59 0.00
ESV/4Z.7T 3.95 0.33 0.51 — 0.05 0
AU Built land T F/hm? 27903.37 2349.07 1949.84 228.87 — 3.85
ESV/4Z5t -14.08 -1.95 -1.1 -0.25 — 0
KA H Unused land T F/hm? 58.53 530.35 0.00 0.00 0.00 —
ESV/4Z5t -0.0062 -0.23 0 0 0 —
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Table 4 ESV of different service functions of Funiu Mountain from 1990 to 2015

— KA -

First category Second category 1990 1995 2000 2005 2010 2015
P25 MR 55 Ty 20.74 20.36 20.85 20.75 20.59 20.47
Provisioning services AR 7 71.52 76.58 71.53 71.50 71.50 71.42
PATT RS AR 109.36 114.92 109.18 109.13 109.14 108.99
Regulating services ST 108.72 113.37 108.42 108.53 108.47 108.32

IR SCE TS 116.09 115.15 112.68 114.48 111.96 109.86

EYAL 3R 72.45 69.70 70.51 72.04 70.92 70.17
SRS ER:ISH; 114.03 117.57 113.87 113.69 113.60 113.35
supporting services G EZ 23 121.77 126.49 121.27 121.55 121.49 121.33
SCABAR S5 Cultural services Pt Se AR 56.17 57.89 55.55 56.11 56.09 56.09
H3t Total 790.85 812.03 783.87 787.77 783.76 779.99
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Fig.1 Spatial differences of ESV in Funiu Mountain from 1990 to 2015
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Fig.2 Hot spots spatial distribution pattern of ESV changes in Funiu Mountain from 1990 to 2015
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12 WG A 5 13 WS 00t 5 14 B G K85 15 MR A P b 5 16 . Bk 3t 85 0 R Tt 5 21 AR G R 23 . PR b 7 3 5 24 A 3 7K
3525 bR i U H 5 26 ARG SRR FH b 531 R A% Bl bt 5 32 . B G bR b 5 34 . B e /K 35 35 . R e it U T 5 40 < KSR R Ml 5 42 K
SR PRI ;43 KA R 545 KA BT 5 51 AT A 52 . @ BUTIHb e bRb 5 53 « AR T A% 35 0t s 54 SR T b % 7K B8R 56 . 2
T b AT 3

http ; //www.ecologica.cn



10 41 SRAEIH A TR I AR A L DX b R A foxt 2R 25 R 55 (85 i B 5 9

B B L E BRI ESV (3 0, o n 322
R B b b A R b A 38 7 E EL A 1 B R
R K ESV B8, FH b 32 ZL 5 T M 5% Bk Ak
AR

& 3 & 5 20 ,2000—2015 £ a] | 55 A 2w
BLESV 89 3= 25 T # M K B, ESV B R E IR T
HF M2 i FH s 5 R P9 & BRIV e B ESV 3 AN
U0 SR T 1A FH Bk | B b A A 5 2R )1
B ESV g b i L Fowib 2R TR AR
I P 2 7 5 e 8 1L B ESV OB 3 R T Bk i
Ml ESV kb 5 5 T B R B b A i M
ESV 38 in 35 25 T g i 5% R b, ESV /> B
FoKIREE B b AR b A5 b

1 ESVA{L

A

— TR

=]
<
22 — ESVAi{k — WK 1120 ¢
SR 3
x {100 £
SO PR e B :
£ 2 1204 15 }32 31‘32 [XRRY! 80 £
571 H2 H3 cl 2|l 2
%2 £
o
= 3L 140 ©
Py %
-4 120 =
7 -5 0 HX
53] - J
El 4 1990—2000 &4 #H A XA AEUINESRERSH

E#m

Fig.4 The effect of land use change on ESV in hot spots and cold
spots from 1990 to 2000
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