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Spatiotemporal response of ecosystem service value to land use changes in
national key ecological functional areas

MENG Xueyuan, CHEN Gang, ZHENG Zhiyuan
(School of Architecture and Art, Hefei University of Technology, Hefei 230601, Anhui, China)

Abstract: [Objective] This study, with an investigation into the impact of land use structure transformation in
national key ecological functional areas on ecosystem service functions, is aimed to provide reference for the
formulation of local economic and social development plans as well as the rational and effective allocation of
land resources. [Method] With land use data collected of Taihu County in 2000, 2010, and 2020, a land use
transfer matrix was established to analyze the law of land use changes whereas spatial quantitative calculations
were performed based on the ecosystem service value (ESV) at the 600 m>x600 m grid scale. Afterwards, spatial
autocorrelation was employed to explore the spatiotemporal aggregation characteristics and hot and cold hot
spot differentiation rules of ecosystem service value on land use changes. [Result] (1) The change in land use
area in Taihu County from 2000 to 2020 was generally gradual with the proportion of construction land
increasing by 1.43%, and the proportion of cultivated land decreasing by 1.00%; the area of grassland,

forestland, and cultivated land from 2000 to 2020 was on the decline year by year while the construction land
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increased year by year. (2) The comprehensive land use change index was higher than 0 and the county’s land
use change structure was in the growth stage. (3) The past 20 years witnessed a decline in the ecosystem service
value of all land use types in Taihu County with waters and forestland having the highest contribution rate to the
total ecosystem service value of the study area. (4) Land use changes were positively correlated with the spatial
distribution of ESV, mainly in low-low agglomeration areas and high-high agglomeration areas and such a
correlation is enhanced with the changes in the land use structure, and in terms of the distribution of cold and
hot spots in Taihu County, hot spots were mainly in the middle area while the cold ones are distributed in the
northern area, with noticeable differentiation in the southern part. [Conclusion] Different land use types would
cause significant differences in the quantity and spatial distribution of ESV in Taihu County, therefore, it is
necessary to focus on the protection of water body area and the optimization of land resource allocation in the
expansion of construction land in the south, and strengthen the optimization of land resource allocation for the
sake of sustainable and effective ecological development of Taihu County. [Ch, 4 fig. 7 tab. 31 ref.]

Key words: land use change; ecosystem service value (ESV); spatial correlation analysis; Taihu County
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Table 1 Ecosystem service value equivalent per unit area and ecosystem service value coefficient of Taihu County
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— o ZHor

Bl i Hi K3 Hi bs: Hi K3
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Figure 1  Schematic diagram of spatiotemporal changes in land use in Taihu County from 2000 to 2020

Fz2 2000—2020 FXHE LTI AHTK

Table 2 Land use change in Taihu County from 2000 to 2020

FHFIE 20004F 20104F 20204F 2000—20104F 2010—20204F 2000—20204F

KM WAV BV BV g hmd S EEVEAMS  BASE% RV AmS SIS %
i 55380.78 53 811.27 53 340.39 —1569.51 —0.28 —470.88 -0.09 -2 040.39 —0.18
Mt 121 758.90 121458.20 121 040.10 -300.70 —0.02 -418.10 —0.03 —718.80 —0.03
il 10 136.61 10 006.83 9966.42 —129.78 —0.13 —40.41 —0.04 -170.19 —0.08
K3k 12 608.64 12 543.03 12 616.02 —65.61 —0.05 72.99 0.06 7.38 0.00
FEE M 3930.21 5997.51 6 857.01 2067.30 5.26 859.50 1.43 2 926.80 3.72

R EFESE, mASEHERK T 7.38 hm’,

gk 3~5 fizn . 2000—2010 47, KB 225 0 T @i P Sopckb, 5 7% 8% S AL 97% LA
I, X FREAZIBHAEARBOR 20 . AR IR /D, RN TR S . X 55 10a 1
AR AR 3 KB BT BRI, AUER A 5 o T MR RN T T M, o RS R TR 68% LA
o 2010—2020 4F, b AR AL g T KM AN AR T M, 0 A TR RR Y 95% 1 98%; Tk
SRR A L T — @ R A, X5 TR G BT A, kX ARk, d A H T A
BEINA — A2 B OCHE . 2000—2020 4F, FE A R RK SR T RUR /N, KR4 ) 3% £ i H bR 4L
LAk | 2% FH M5 PR 7 B2 1 B LU AE 90% LA b, AR S OpK b AR v D, A M AR R
FERA I B A 15 I M3 K AR S5 AR e 5 B o MR B2 35 b SRR S A I e, 5 B+
) 80% LA b, Forh ZH0 X Sl s Ay A s FUbACHE

Fz3 2000—2010 &£ XKHE T F ATV EBLER

Table 3 Land use change transition matrix in Taihu County from 2000 to 2010

20104F-4% 4= Hb A AL AL I B U/hm?

20004+ #1Fi] 20 M3 /hm?
Hil B B L i Kk
i 9 845.41 11.63 130.25 131.58 3.38 10 122.25
B 15.64 52.969.10 1 670.66 658.73 4228 55356.41
U 0.95 101.28 3798.04 28.13 1.09 3.930.50
il 125.20 647.96 338.60 120 500.69 81.69 121 694.14
7Kk 4.76 56.63 59.29 73.31 12 404.98 12 598.97
SN 9991.96 53 786.61 5996.83 121 392.45 12 533.41 203 701.27

22 ABRGERSMEHR =TT
221 KPEAZZEMREMETLEST WK 6 n: 20002020 4 KB AR RER S M EHEESE
kA M 2000 4EH 1013 607.8 F1 T, F] 2020 4E(4 1 005 427.8 oG, 20 afaldLi@ /b T 8 180.1 F1
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Table 4 Land use change transition matrix in Taihu County from 2010 to 2020

20204745 - Hb A I ZEBUHE RS 1 F/hm?

20104F - Hb I HIZE A B3 /hm?
HiHl Pt HE it K3
FHh 9552.98 36.01 62.11 319.51 11.51 9982.12
Hith 30.79 51150.11 744.13 1643.18 204.04 53772.24
B 8.83 301.16 5581.00 98.87 6.73 5996.60
AR 337.48 1689.69 463.08 118 664.63 202.57 121 356.45
K3 9.92 124.09 537 212.90 121171.88 12 524.15
Bt 9 940.00 53 300.05 6 856.69 120 939.09 12 596.74 203 631.56

£R5 2000—2020 EXHE L HF) AT ERERE

Table 5 Land use change transition matrix in Taihu County from 2000 to 2020

20204F45 F- b F) 2B AL RS 1 F/hm?

20004F 4 1| FH2 8 BIT/hm?
Hih Bt HBE bis: K
i 9563.09 34.04 185.47 317.64 10.44 10 110.69
Hlith 33.68 51221.11 2250.08 1 640.01 194.96 55339.84
AR 2.05 249.33 3617.36 57.29 3.25 392928
it 329.52 1663.42 743.11 118 714.39 200.40 121 650.85
7Kk 10.21 129.64 56.65 202.55 12 187.31 12 589.36
J<8a 9938.55 53297.54 6 855.68 120 931.88 12 596.36 203 620.01

JG, AR A-0.81%, Hifr: 20002010 4F, 4%+ bR S A S R GRS (I 52 TGS, B
B4 S R GRS B T IR R, i T 2 676.2 90; 2010—2020 4F, B T /KIAN, Hifth + 1A
KB RGNS EE R TR, WHLR NI R, BEIREN 0.59%, TRET 4362.7 it, H
YRR, FRICERN 3.68%, W/ E R 3479.2 JioG, FRRIER ML, FEIGRA 1.68%, W/ T 428.7 71
JC, JKIREE T 90.5 T, AEEE K 0.06%. 2000—2020 4F KI5 EL 4 Hu R R A AR S R SR 55l
SRS, B AR E . WREIMRUCH AL . KB, B A, o, R, A
FKIRZ A0 I 95% L) b

R 6 2000—2020 FRXMEARETHF BAEBERRERSZNE (ESV)

Table 6 Ecosystem service value (ESV) of different land use types in Taihu County from 2000 to 2020

L 20004F 20104F 20204F ESVZAL i/ 7T
- b A — — —
ESV/igt /%  EBSV/IIOL  dibb/%  ESV/ITIE HH/%  2000—20104F  2010—20204F  2000—20204F
B 94 432.2 9.3 91 756.0 9.1 90 953.0 9.0 -2 676.2 -802.9 -3479.2
Ml 739009.4 729 7371843  73.1 734 646.7  73.1 —1825.1 -2537.6 —-4362.7
L 25532.7 25 25205.8 25 25 104.1 25 -326.9 -101.8 -428.7
7K 1546334 153 153828.8 153 1547239 154 —804.6 895.2 90.5
Bt 1013607.8  100.0 10079749 100.0  1005427.8 100.0 -5632.9 —2547.2 -8 180.1

222 KHEABSZABEMELERA LT 2000—2020 4EXF KM B4 LI AR RGNS SN, &
PAErE L ARV PR AT A AR RR I S R GRS I, AR s A ;a3 2 A 6 AT
DIEH, &R A A T R 25 A SRS I E R R A k. i TR S M i AU %, ik
M A K, REE I derr A ZREE R DI REM E D i %, > T 2 563.3 16, 2000—
2020 AFEAE AR B A I A S R GRS i b, LIRSS . S ARG Y 2 S A S R 5
MREs M ES e , oK SCRA RS I E R, B IIREME Y 16.19% (£ 7). Z5 LAlAL, KilEA:
BRGMS LM, Al RSO RS AT, RIS SR ARG, IR <Pt A 45
LT LI KI5 FRAK A AR A A T RE I 3 5 HAT JCHEPE
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Table 7 Change of individual ecosystem services value(ESV) in Taihu County from 2000 to 2020
HEBRGRSS VIRE ESV/Ji G LEA51/% ESVA L&/ TT 0
ZHAE 20004F 20104F 20204 20004F 20104F 20204F  2000—20104F 2010—20204F 2000—20204F

T 227779 223993 222712 225 222 222 -378.5 -128.2 -506.7
JERT LA 7= 845684 842286 839215 834 836 835 -339.8 -307.1 —646.8
ISR 1293937 128806.7 128353.6  12.77 1278 12.77 —587.0 -453.1 -1040.1
AT 161 648.8 1608058 1605560 1595 1595 15.97 -842.9 -249.8 -1092.7
TR 163805.6 1630088 162801.7  16.16 16.17  16.19 -796.7 -207.1 -1003.9
R 1045073 103 680.6 1036030 1031 1029 10.30 —826.6 -77.6 -904.2
{ZS Rt 131386.1 1305474 1300346 1296 1295 12.93 -838.6 -512.8 -1351.4
He R 2 144497.6  143756.6 1432857 1426 1426 1425 -741.1 -470.9 -1211.9
PR E 0 710226  70741.0  70600.3 7.01 7.02  7.02 -281.6 —140.7 —422.3
J=yan 1013 607.8 1007 974.9 1005427.8 100.00 100.00 100.00 -5632.9 25472 -8 180.1

223 KHEAESZABSMEZ R 5F R T BiFEFRAE G BN EE S 25544, FH ArcGIS
10.2 B E3R3E S BF T X BB R EE R/ R 600 mx600 m FOEBATTAS R, Xbff . S . Akib . KR FIEE %
FH Hi A A 2SR FR IR S5 WS VR I LITE B, 43 5DKE 2000, 2010 5 2020 4F A9 48 245 22 G0 IR 45 0 (AR 21 i35 40 A
5 1EH.

HI Pl 2 WIAT: R BAE S R GRS B A 25 18] 43 A S 30 < P 3855 i 7K AR DX g — e A b b X
2 1R —7 B AR AN b XSO AR 5 FEARIE s WA RGEMRS M EAS RIG Jm i, s X 3222
G3AR T AR AE S K PR AR A A X ek, AKX B R A, AR S R GRS (i R R
o WA X ERTERICARMH XS, AR R, BARSMAESMH S | SFRiE . KEHE. WRS .
Kiig | xRS | B IXIR, AE X0 T AK & . MR8 -3 HE 5 i g b
IR, AKRTESNVEBA W . RS AR AN S AT B BE L SR, ARSI R Ar, A S5
A A0 X3, 2000—2020 ARG MRS ARSI E P E T EEX SEK, BAESRSERS ME
BERAENEA R, ORI R A AR S R G2 B — IR, 5 SN AR R K AR 2
RGN E S, TOSFAERIRLR, FEASKk bR B2 s R b a5 44
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Figure 2 Spatial differentiation of ecosystem services value (ESV) in Taihu County from 2000 to 2020
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Figure 3 LISA clustering of ecosystem service value in Taihu County from 2000 to 2020
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