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Abstract; In the National Strategy of the Guangdong-Hong Kong-Macao Greater Bay Area, Guangdong Province assumed
the function of the ecological protection barrier, and vegetation played an irreplaceable role in regional ecological security
and sustainable development as an important regional ecological barrier. It was significant to study the change of fractional
vegetation coverage (FVC) in Guangdong Province and its response to land-use change. Based on the MODIS-NDVI remote
sensing index from 2000 to 2020, the study used dimidiate pixel model to extract FVC, trend analysis and significance test
were used to analyze the temporal and spatial characteristics of FVC and to clarify driving forces of land-use change, which
was expected to provide theoretical support and scientific basis for the construction of ecological security pattern and
sustainable development decision-making in Guangdong Province. Results showed that (1) the FVC presented a volatility

increasing trend with the change rate of 0.23% per year from 2000 to 2020. However, the spatial heterogeneity of FVC
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dynamic was significant, showing a center of the Pearl River Delta with an increasing trend of outward radiation. (2) The
annual average vegetation coverage in Guangdong Province ranged from 0.7 to 0.76, which was dominated by the medium to
high and high FVC types, while the areas of low FVC only accounted for about 4.37% of the study area, it was closely
related to the regional differences in the topography, land-use types, urbanization process and economic development level
of Guangdong Province. The FVC improved areas occupied 78.18% of the study area, significant and very significant
degenerated areas accounted for 5.84% of the region which were concentrated in the Pearl River Delta, the east coast and
the west coast of Guangdong Province. (3) The major characteristics of land-use change were swaps between the geo-
spectrum unit of arable land and forest land, and urban-rural construction land played an important role in the occupation
and replenishment of arable land and forest land, which reflected the massive occupation of arable land and forest land in
the process of urban and rural construction. There was a response link between FVC change and land-use change, and the
contribution of each land-use type to vegetation coverage varied. The map of transformation to urban-rural construction land
highly overlapped with the degenerated areas of FVC, which meant the conversion of arable land and forest land to urban-

rural construction land was the main reason for the degradation of FVC, most notably in the Pearl River Delta.

Key Words: NDVI; FVC; spatial and temporal change; geo-spectrum of land-use change; Guangdong Province
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Fig.1 Administrative map of Guangdong Province
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Fig.2 Spatial distribution of average annual FVC values in Guangdong Province
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Table 1 Significant statistic of fractional vegetation coverage ( FVC)

e AR BE Iy RIRIE e
Serial code Degree of change Classification standard Percentage/%
1 TS EX B,10pe <0, P<0.01 3.66
2 BERMA 0,40pe <0,0.01<P<0.05 2.18
3 NS B,10pe <0, P>0.05 15.98
4 A 0,10pe >0, P>0.05 41.26
5 [TE & 0,10pe >0,0.01<P<0.05 13.77
6 AT e e 0.0 >0, P<0.01 23.15

R2 20002020 £/ FEZMRERBEZEREN km’
Table 2  Significant change of FVC area during 2000 to 2020 in various regions of Guangdong Province

X W2 A4 Very significant change .24k Significant change
Administrative regions e L Tz e Bt Tz
Improve Degenerate Area difference Improve Degenerate Area difference

N 40830.7 6470.6 34360.1 24254.1 3855.6 20398.5
BR=MHIX (9 T) 14002.6 2875.2 11127.5 7261.7 1462.7 5799.0
EARMIX (4 7) 2884.0 1583.5 1300.5 1545.7 665.9 879.7
HLPGHIX (3 TT) 7392.2 895.1 6497.1 3807.5 864.3 2943.2
BALHIX (5 77) 16551.9 1116.8 15435.1 11639.3 862.7 10776.6

&3 2000—2020 F & T AL ZITTHFR
Table 3 Cumulative change of land-use types during 2000 to 2020

i R L H# Change ratio/ % AL Area/km?
Code  Type of land-use Bt #h3E RS Bk 7 M2
Occupied Replenish Ratio difference Occupied Replenish Area difference
1 b 38.84 33.33 5.51 22270 19111 3159
2 it 35.76 33.10 2.66 20506 18980 1526
3 FHb, 9.26 9.02 0.25 5312 5170 142
4 K3 8.11 7.92 0.20 4653 4541 112
5 o T JER M 7.83 16.49 -8.65 4492 9454 -4962
6 ARF 0.19 0.15 0.04 108 85 23

M TE BICHAE AL FE R S (8] 7 B R (& 6) , BR - S AR (d i 12.21) BRSS9 S \ T0° s RA
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Fig.7 Difference between area replenishment and occupancy ratio of different land-use type in Guangdong Province
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3.2.2  HEHURIARHB AR AR B SRR AE

AT DS R R AR A S8 Rl 2000 ,2010 1 2020 4F 3 11 A kb & s A4 2R I
FMRHL A AR AR 3 4RI, 28 Bk A AR (A S LUG At R B A Ak oh & R Bk,
FRELARALIIT b7 H /0N s M A FH AR A XN B[R], DL AR Ak oy AR A | i B2 AR ARk 2, i AR
TR RFFLEAE AL BT 5 HE /DN

R4 Aok F A E LR BT RHE

Table 4 Geo-spectrum characteristics of arable land-use and forest land use change model

0] FE 2 202 A A 2 . R| A SEH Ll %
land-use types Code Type of transfer spectrum unit Area/km® in the stage/%
Bt AR 122 it —pk bkt 8195 7269.8 75.1
Arable land 133 Frib— R F 751 290.4 3.0

144 i — ks — K 88, 991 520.7 5.4
155 P s T ERAM-WS T ERA 1871 1601.5 16.5
166 bt — A FH Hb— A A b 14 3.0 0.0

it 1182 9685.4 100.0
R 112 B —HEt— bt 9013 5112.0 52.0
113 Brt—#t— R 1223 625.8 6.4
114 Bt —Hh 7Kk 1629 1209.1 12.3
115 Prti—#—R S T R R 3380 2854.5 29.0
116 BB t— R A FH 43 29.9 0.3

A1 15288 9831.3 100.0
REEE 121 Bttt 6846 4392.5 61.4
131 Bt st 1338 507.8 7.1
141 Brti— K-t 1700 758.2 10.6
151 B2 T R R 3202 1483.5 20.7
161 Bt — A — 4 45 16.8 0.2
At 13131 7158.9 100.0
Rt 123 bt — 4 ! 341.2 13.0
124 Bt phti— K5 563 221.6 8.4
125 Bt M3 2 | Lo JE R AT 1561 613.7 23.4
126 Bt — bt — R A 17 5.1 0.2
132 Hib—F i 882 272.3 10.4
134 Pt —F i — K5 99 30.0 1.1
135 BH— R 2 TH 8 R A 237 79.6 3.0
136 Bt — Bt — =R A 4 1.5 0.1
142 B 7K Mcb 560 172.9 6.6
143 Br— 7K b 84 23.1 0.9
145 Briti—KE-W 2 T BRI 665 231.2 8.8
146 Biti— K RA 3 1.8 0.1
152 Brti— % T R R 1095 360.4 13.7
153 Brb—i s T R R 129 40.4 1.5
154 Brb— 2 TH R R — K 547 215.7 8.2
156 Brti— % T R R AR 6 2.3 0.1
162 B — A H b — ot 14 35 0.1
163 Bt — A — R 4 0.9 0.0
164 Bt — A I — 7K 35, 9 2.0 0.1
165 BRI S | T R R 17 5.0 0.2
Hit 7267 2624.2 100.0
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BRI BSR4 SN

CREA ST AR LR

Change model of iﬁﬁ iﬁﬁﬁ%ﬁm o Number of geo- Areﬁa/fmz T.ransferring ratio
land-use types spectrum unit in the stage/%

st miAEf 211 kb 7032 3534.8 70.8

Forest land 233 HhH— B — R 1518 5527 1.1

244 t— K-k 602 260.7 5.2

255 Wi—- g Ty ERAM-WS T R 939 640.8 12.8

266 R — AT — AR 5 1.2 0.0

At 10096 4990.2 100.0

EAER 221 Hhtth— Mt — b 8592 8427.2 63.8

223 R — Bt — i 2792 2596.3 19.7

224 st — b —7K 3R 1185 925.9 7.0

225 MM S Lo JE R AT 1842 1248.6 9.5

226 MM — R F 10 53 0.0

4t 14421 13203.3 100.0

REL 212 st — B — Hcb 9521 5620.6 67.3

232 R F > bcHb 3022 1448.7 17.4

242 Mt— K kit 1327 5711 6.8

252 M-S T s R — A 1573 700.3 8.4

262 R — A I — st 2 6.7 0.1

At 15465 8347.3 100.0

g 213 B — b 920 313.6 14.2

214 B — KI5 487 186.5 8.4

215 Ma—PHH - S TH &R 1250 532.9 24.1

216 R — R F 6 1.9 0.1

231 it F b 871 271.3 12.3

234 R —FH— 7K 5, 93 28.4 1.3

235 i —HH-I S TA G R A 114 36.1 1.6

236 M — B — AR F 1 0.2 0.0

241 Hhit— K P 629 197.5 8.9

243 Mt — 7K S 4 126 38.2 1.7

245 M —KB -3 S TA G R 217 71.5 32

246 R — 7K IR — AR F 3t 2 0.8 0.0

251 M- s T JERAb—#ki 1266 4134 18.7

253 M-S T JE R — 134 4.0 1.9

254 M-S T R Ak 191 68.1 3.1

256 M-S T JE R — A A b 2 0.6 0.0

261 st —ARF I A 17 5.5 0.2

263 st — AR I — 3 0.8 0.0

264 st — AR I — 7K 380 5 1.1 0.0

265 PRI S T JE R A 2 0.7 0.0

At 6336 211.3 100.0

(1) BFAR AR . RIS (b AR 248 1 M AE 2000—2010 4 8] H PRAL AL B8 70 A Hb 1 00 2 e A
AP, BRI (RS 122)7 (75.1%) Fi“ B S T JERHB—-WR S T 85 R (%
5 155) " (16.5%) (5 A B Be 5% 4% SRR Y 91.69% , Forf DL B — PR — Mtth ( St 122) 7 Sy FEEFEFE A
THIFIR 7269.8 km? 5 7EMCHD A AT BT AR AR b, < b — B — Bk ( 4R 211) 7 (70.8% ) S BRI | I
FRZH 3534.8 km?, 35/ T Bl — bR — AR (4005 122) 7, R “ M —Ik S T BRI S | T
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Fig.8 Land-use change atlas in Guangdong Province during 2000 to 2020
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LRGIELS &8 AN 9 W LAKBL: (1) ki ALt e S BB M AE sk & | A e R e AL, (75 A 4
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