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Effects of land use change on ecosystem services value in Guangxi section of the

Pearl River-West River Economic Belt at the county scale
WANG Yonggi"?, MA Jiangming'* "

1 Institute for Sustainable Development and Innovation, Guangxi Normal University, Guilin 541006, China

2 School of Life Sciences, Guangxi Normal University, Guilin 541006, China

Abstract; Land use patterns change the potential supply of regional ecosystem services, which in turn has an important
impact on regional ecological environment and sustainable economic development. Taking the Guangxi section of the Pearl
River-West River Economic Belt in China as an example, the Land Use Change ( LUC) and Ecosystem Services Value
(ESV) in 1990, 2005 and 2018 were calculated. Then the spatial and temporal characteristics of ESV under the influence
of LUC were discussed by using the ESV profit and loss flow table and the bivariate spatial autocorrelation. The results
showed that( 1) The total values of ESV in the study area have not changed significantly in 28 years, and the ESV
decreased in recent years compared with that in 2005. The area of construction land increased the most, the area of
cultivated land and forestland decreased first and then increased, and land use type transfers were mainly based on the

mutual transfer of forestland and cultivated land. (2) Forestland was the most important ecological land in the study area.
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Biodiversity maintenance, hydrologic regulation, soil conservation, gas regulation and climate regulation constituted the
main body of the ESV in the study area. The high—value areas of ecosystem services value intensity ( ESVI) were mainly
distributed in the northwest, east and north of Guangxi, while the low—value areas were located in the hills and plain areas
in the middle of Guangxi with relatively flat terrain. The ESVI of each district and county showed significantly positively
spatial autocorrelation ( P<0.05) , with a high degree of spatial aggregation. High—high aggregation and low—low aggregation
were highly coincident with high —value and low —value regions of ecosystem services value intensity. (3) The mutual
transfers between forestland and cultivated land during the study period were the main reasons for the increase and decrease
of ESV. The land use degree and ESVI's bivariate spatial autocorrelation map had similar spatial characteristics in the three

periods, showing a significantly spatially negative autocorrelation pattern (P<0.05).

Key Words: ecosystem services value; land use change; spatial autocorrelation; Guangxi section of the Pearl River-West

River Economic Belt
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Fig.1 Location diagram of Guangxi section of the Pearl River-West River Economic Belt
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Table 1 Ecosystem services value coefficients of Guangxi section of the Pearl River-West River Economic Belt

— I 3 it Fl Bt K sk KA b
First category Second category Forestland Grassland Cultivated land Water land Unutilized land
HELA IR S5 Ty 476.78 621.26 1415.89 765.74 28.90
Provisioning services JE R R A 7 4305.46 520.12 552.20 505.67 57.79
P RSS SR 6241.47 2167.18 1019.44 736.84 86.69
Regulating services AV 5880.27 2253.86 1373.41 2976.25 187.82
K SCIRAY 5909.17 2196.07 1090.23 27118.59 101.13
EWAL B 2485.03 1907.11 1968.08 21455.04 375.64
S FE RS PRe 14 5808.03 3236.32 2081.36 592.36 245.61
Supporting services HeFe AW 2 FETE 6515.98 2701.75 1444.21 4955.61 577.91
AR5 PRALE A FM 3005.15 1256.96 240.70 6414.84 346.75

Cultural services
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Fig.2 Land use maps of Guangxi section of the Pearl River-West River Economic Belt during 1990—2018
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Table 2 Proportion of different land use types changed of Guangxi section of the Pearl River-West River Economic Belt during 1990—2018

ifﬁ? inff 1990 2005 2018 iﬁt’fﬁfﬁ 1990 2005 2018
b Cultivated land 21.20 21.08 20.74 || KIK Water area 1.30 1.34 1.42
MHL Forestland 66.30 66.56 66.45 || @I Construction land 1.63 1.78 2.35
Hi i Grassland 9.58 9.23 9.03 || KA ML Unutilized land 0.01 0.01 0.01

iz ] ArcGIS B0 HT T HA5 3] 1990—2018 4EA [a] -+ Huf| IS RIE RS AR (32 3) | BRVL-PH VLA 30 T TH B
R PR BRI . (1) MO AL E B 2, 4358 27322 km® F1 26971 km?, Hid 32 46 A2
M BRI K S, T R A | b R R b 5 (2) R AR S A B e o DI SR B

http ; //www.ecologica.cn



21 ToRBE A TR BRIL-PUVT 250 Y Be A AL A AR S R GEIR S5 I (A2 7831

e AT RURES AR 22t 2 | L SR A A TRRN G R Y ks PR AT R (3) B A A T AR ES M T
R 58 21934 km®Fi1 22917 km? , I =B A UG5 576 U535 g ARl | e bl A 1 P b, U8 BRI 9 Db, | 2
TR FH Hb R b 2 [ S RS | i P b o B AR o PR o O bkt Py 185 2 3 2 A1 Sy s A b £ 4
B DS BB TR RO TR A B r MR & TR S5 AR R TR ER IR KRR EE BRI T 4K
MR, HAE SR AR A S

R3 HIL-FLEFHET T 1990—2018 £ + 37 F 2 RIS 78 46 f%/ hm?

Table 3 Land use types transfer matrix for Guangxi section of the Pearl River-West River Economic Belt during 1990—2018

2018
4l K A FHH
1990 P ity ik K i AR
Cultivated Construction Unutilized
Forestland Grassland Water area

land land land
#F Cultivated land — 1665000 273000 88600 264500 600
M Forestland 1625400 — 837200 116600 117000 900
i Grassland 310300 891500 — 27600 33900 300
JKI, Water area 80300 101900 21400 — 16400 0
A FHL Construction land 177000 73100 14100 12000 — 0
FAFFHH Unutilized land 400 700 300 100 0 —

3.2 EBRGMRS M EHZIRE
321 BHRAEBRGRSMEAL

MR AR LS L BRVT-PE VT8 357 T U BL ESV B sh 484k (£ 4) . 1990—2018 4F 7K 35 5 A 1| FH b 1Y
ESV 417 17.56 /I 0.01 /27T ; M () ESV 3G IEAUA 0.23% B M EIE KA 13.37 1270 7ot 5 #F b 1Y
ESV ¥R d/ b s 351124 30.84 1270, BRI ,28 4R i ESV (U8 K2 0.1 /27T, 1990—2005 4F[A] , #E
Hi S5 HF LY ESV e S IR A HILIR 15 4F [ 186 K 24 13.82 12.70;2005—2018 4E 5 FIHF b ESV F54E A%,
PRHLAY ESV IR 46 52 BRI G5 13 45 5 B AE S ML 13.72 4278, T PH IR BF 0 BRI 47 22 5t LA S
S AT Tk S B ESV R8s b il e B R

x4 HI-FETIRFHE AR 1990—2018 £ &3 ESV L
Table 4 Changes of land use types of ESV in Guangxi section of the Pearl River-West River Economic Belt during 1990—2018

- b ] A BRGNS N E ESV(x10°5T) 1990—2005 2005—2018 1990—2018
Land use type 1990 2005 2018  (x10%7%) % (x10%7T) % (x10%70) %
M Forestland 5820.68  5843.71  5834.04  23.04 0.40 -9.67 -0.17 13.37 0.23
il Grassland 349.01 336.32  329.19  -12.70 -3.64 -7.13 -2.12  -19.83 -5.68
Bt Cultivated land 512.33 509.52  501.32  -2.81 -0.55 -8.20 -1.61  -11.01 -2.15
K3, Water area 183.39 189.68  200.95 6.29 3.43 11.27 5.94 17.56 9.57
KA FAH Unutilized land 0.04 0.04 0.04 0.00 0.00 0.01 16.67 0.01 16.67
A3t Total values 6865.45  6879.27  6865.55 13.82 0.20 -13.72 -0.20 0.10 0.001

322 BIOUERRGEMSMEAL

BRVL-VEVLL BT PH BT ESV AR fLARXT 2218 (£ 5) . 7 1990—2005 4 K& 2005—2018 4F: 2 M5 A
6], ESV BME SR E REAIR AR, 28 ARMEIKSCIR YT AL | 9525 SoU A A4 R AE P2 I (A s
G324 5.56 1250 \2.39 1270 ,0.99 {CTTH 0.4 1250, HABHIN ESV 2T Bk Reil 2 a4 ESV B
TRIREE oK, 38 1.19% ,ixX S8 i AL A I8l A0 A 5 BLEEER &R . 1990—2005 4F[a], A 5% X (1 £ 9 A= 7 5 7K SC
R ESV AR AR T HABTHAE R, ¥k P2 AR T 0.32% , /K SCIEY ESV 8K T 0.4%, 2005—2018 4Efa] , B
TRSCIAT R DAL BAL , A ESV B e NI, b A 7= 5 00K IR ESV FREBURE K, &bl
0.87%F1 0.42% .,
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MAFFE X ESV IR IA , £ H35 ESV T i FE ] A8 R/MIRUR A - 445 A2 ) 22 R > A S > PR 3> 10
PRI SSGITT S IARL A 7 > IR AL P> SE 272 WS B A 72 BFSE IX AR5 A4 W) Z2 R PE ) T RE A (5l R
SR ESV SHAY 15.5% L1, LV VAT 35 4= T A9 ShAR 4 1 B A B 0 R SO R 0 U
PRI R, U A BESV BMERY 14% 724, B AR 5 oAk, A 2.2%
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Table 5 Structural changes of ESV in Guangxi section of the Pearl River-West River Economic Belt during 1990—2018

BRGS0 BRGNS M E ESV(x10858) 1990—2005 2005—2018 1990—2018
Ecosystem service types 1990 2005 2018 (x10°7T) % (x10%70) % (x10%5%) %
)47 Food production 148.16 147.68 146.40 -0.48 -0.32 -1.28 -0.87 -1.76 -1.19
JERBHE = Raw material production 654.32 656.28 654.72 1.96 0.30 -1.56 -0.24 0.40 0.06
SARIPHTT Gas regulation 987.83 989.55 986.53 1.72 0.17 -3.02 -0.31 -1.30 -0.13
S ARIHFT Climate regulation 960.36 961.94 959.09 1.58 0.16 -2.85 -0.30 -1.27 -0.13
JK LA Hydrologic regulation 1017.91  1021.93  1023.46 4.03 0.40 1.53 0.15 5.56 0.55
YR I Waste treatment 545.71 547.25 548.10 1.54 0.28 0.85 0.16 2.39 0.44
£3E L2 Soil conservation 996.10 996.49 992.32 0.39 0.04 -4.17 -0.42 -3.78 -0.38
i%ifff zfienam 1069.50  1071.27  1068.38 1.77 0.17 -2.90 -0.27 -1.12 -0.11
Fz2AFEM Aesthetic landscape 485.55  486.87  486.55 1.31 0.27 -0.32 -0.07 0.99 0.20
M3t Total values 6865.45  6879.27  6865.54 13.82 020 -13.72 -0.20 0.10 0.001

323 EBRGNRS MER S 55 SRR

1990—2018 4F-[] , AFFE X ESV i DL K4S o i AR AL I AN Be R WL AR 25 (0] L 22 55, W ZIE A58 X ESV
25 7 A6 Ry, THE 1990—2018 AFAIF ST IX 4B X ESVI, A A SR WT 5 78 BUE 25 F A B R Ab v i 3L %
FAUEVEATIA 2404, i 2 A 4R R R R AL 22 53, A7 3R AE 4% X B ESVI 2 [A] 43 SR AR AR SORERIF 5
X 4% X H ESVI MERI 21508 5 DN, [ 92 (0<ESVI<19883.74) , Il 44 (19883.74<ESVI<26594.75) , 1 4
(26594.75<ESVI<30286.62) , IV4% (30286.62<ESVI<33674.81) , V4% (33674.81<ESVI) , 155 ESVI (i} 25 #%
JAEI(E3) .

By 1124 v I V%

B3 BRI-AILEFH HE 1990—2018 £&X 8 ESVI ZH AR
Fig.3 Spatial differentiation of ESVI in Guangxi section of the Pearl River-West River Economic Belt during 1990—2018

WFFEIX ESVI A A7 765 TR S8 1 o A 2 Te) 43 S 46 o, 5 308 55 AN &1 2407 /1P 2005 4F ESVI 43
PR EE RIS, 28 4R [H] 45 X B ESVI RS Jm It R R AERKRAR M, T FARMME XD U FEM T £ R X
BN T FE0EE DX X, 2018 AFAI0M TR DX A T4 IX, FEREPG b Al 75 e &5 10 X b Ju o7 Kl @l
S5 Fr b X RV AR Fe b X, 2 8 BV AR L BEAR L AR B4 12 X B Rk B =08 Rl 245 5 A
X B P, FEE B SR A 11 AN X BN R — 4PV Zmr ESVI R X, 2018 4FAE M TR X
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28 AR 5E X 42 J&) Moran’I {HAGZK T 0.55, P A3/ T 0.001, BEWIRFFE X P9 45 X H ESVI 34K T st
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Fig.4 Moran scatter diagram of ESVI in Guangxi section of the Pearl River-West River Economic Belt at the county scale
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Fig.5 Lisa distribution map of ESVI in Guangxi section of the Pearl River-West River Economic Belt at the county scale
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Table 6 Flow direction of ecosystem services value in Guangxi section of the Pearl River-West River Economic Belt during 1990—2018

2018
A R 1] FH A
1990 B e Ry K R AR
Cultivated Construction Unutilized
Forestland Grassland Water area
land land land
kL Cultivated land — 490.21 15.49 48.14 -29.59 -0.06
FiHb Forestland -478.55 — -198.97 29.03 -47.53 -0.35
i Grassland -17.61 211.88 — 13.43 -5.72 -0.04
JKI, Water area -43.63 -25.37 -10.41 — -10.75 0.00
A% FHb Construction area 19.80 29.70 2.38 7.86 — 0.00
KA Unutilized land 0.04 0.27 0.04 0.06 0.00 —
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Fig.6 Bivariate Moran scatter diagram of Guangxi section of the Pearl River-West River Economic Belt at the county scale
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Fig.7 Bivariate LISA distribution and significance level map in Guangxi section of the Pearl River-West River Economic Belt at the

county scale
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