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Quantitative influence of regional fractional vegetation cover based on geodetector model —Take the Beijing—Tianjin sand
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Abstract: Fractional Vegetation Cover (FVC) is an important index to measure the excellence of ecological environment. In this
study, the FVC in Beijing-Tianjin sand source region (BTSSR) was estimated from 2000 to 2018 based on MODIS NDVI data and
Dimidiate Pixel model and its spatial-temporal variation characteristics were analyzed. Moreover, the effects of 12 influencing
factors, including natural factors and human activities on FVC, were quantitatively analysed by using Geodetector model in the
BTSSR. The results showed that, in recent 20 years, the FVC in the BTSSR showed an increasing trend with a rate of 8.2%. FVC
increased in 73.7% of the study area, and the regions with the significant upward trends were mainly in the sub-areas of Northern
Shanxi’s Mountains, Yanshan Mountains, Southern Great Hinggan Mountains and the southern Horqin Sandy Land. From 2000 to
2018, precipitation and the count of large livestock at the end of the year were the main natural and human factors affecting the
spatial distribution of FVC in BTSSR, with explanatory powers of 63.3% and 34.8%, respectively. The two-factor interaction
between natural factors and human activities was dominated by double synergy and non-linear synergy, which indicated that the
interaction between natural factors and human activities had a stronger impact on FVC than single factors. The interaction between
precipitation and other 11factors played a leading role in FVC of the study area with the explanatory power of over 60%.

Key words: fractional vegetation cover(FVC); driving factors; geodetector; Beijing-Tianjin sand source region
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YR AR KR LB GDP. R AN HRECE
FVC 875 0] o0 A HAT W3 22 5 IR bR T 5 KA
AR EEFEER SHMARNFYEAEE ERS
NRG ¥ BA W 3% 72 S 3 m 5 i AL AR DAL T
XF FVC 73 [ AT A HA B3 75 57, 5 NGB
PIAFAE 38 22 5 AP OR K 8 Sk 280 1 7K >0.1mm
A P34 2min KUHL =FE . B0 FVC 123 1)
o3 A BAT B2 2 e R AR R A AR S B v L 40K
ANIES. GDP Xt FVC (173 [ 43 A HAT 3 7 s
EARNHEE. GDP HEtd Yo AR Eg R
AR FVC 7% 0] o0 A B 5 2 .
2.4 HAKNERS AFKIEIA FVC 50 w1V
o3 i

5T b PRI 25 1 IR PR A A, 2 AT %
S IR -7~ 6H AR A= K 1938 B R A sV L T AE 95%
BEACE BT R S5 (5R 4).FVC SAEBCK,
IR 3 DR AR S A A K AN TRV R 3 TR
1) FVC ¥ Z W B bhE T oK. P8R
W B R R N DU BB I, X N FVC #
{347, 2y BIAE 467.8~527.9mm. 7.9~10.4°C . 20~66°
DL 794785~2813722 N4 X, FVC JA 2 KAE
0.532. 0.462. 0.537 1 0.509;FVC ¥ gt “T-14) 2min
K SPRAEXEEE . 3 AT H B K>0. 1mm - Bk
ORI PR BRI R SRR Bl AR Ak, 2 il
7 2.07~2.43m/s+ 50.8%~57.6%- 12.95~120.18°LA K
65~76d 4y X I, FVC ik B KAE, 7054 0371,
0.357. 0.307 H1 0.338. K kb A5 44 0 AN 7] 1“0k [R5
FLAT AN ) (1938 IV 0 305 B ) 1 AR TR 5 e
ARG EEER . SR TS FVC $(E
BN G T AR A AR 1892.5~2789m 1

[, FVC ¥EHIAF I Al 0.466,2 Wi — LK 7
Y0 R (R 1 T AR A K ATE AR I R AR A 2 R
it 3B IR 1) 7 P 5 1 R pR Ak T DR 7 5 1)
AN RS R A R AN [F) b B B 1 5 4 K o AR
P/ 7 A O [ I AR B 2 K BT 75 8 IR B R T
e R BT A6 5 T 1 AR AT, 3 8 AN 3 ) s i T A,
VE R ARSI N 35 1 4

F4 ZERIHEFHEERIEEKTE 95%)
Table 4 The suitable limits of the driving factors (95%

confidence level)

KT R4 B o B B R Ml FVC 3l
SEF) K i (mm) 467.8~527.9 0.532
FESFIRE(C) 7.9~10.4 0.462
H F7K >0, 1mm I54(d) 65~76 0.338
SPIARRHE I (%) 50.8~57.6 0.357
S 2min KU (m/s) 2.07~2.43 0.371
i FE(m) 1892.5~2789 0.466
W) 20~66 0.537
Bl (©) 12.95~120.18 0.307
SRR R 7 3807 3%) 0~11.7 0.414
FE VR RR AR (hm) 24580~46209 0.338
ERN D BEN) 794785~2813722 0.509
GDP(JG) 2124521~3355342 0.475

2.5 HARKNES AZGE FVC s &17EH
{5ISN

A8 HL BN A% 2 T3 L R 0 A [R5 m ] )
FVC Z3 [0 284k (A8 FAE L, 20 A 02 15 45 39 0 sk 55
XRAR R FVC 28 0] 43 A5 (R RS ), B0 26 R 7 %)
FVC 5 & 5 AT LT (). 328 5l 4,48 K50
a3 FAR PR 32 RN 2835 3 DR 7 (R) A8 AR IR g (AR
TARAT R TS E R ) g A, 3 B 52 B8 1R B 7Y
A H A BBt FVC 23 1843 A R iR g k5T
RINER 6), BRI ZE RIS Bl (0] (28 T A FH = 22
DA [ A FH R R 2 2k Bp 17 45 R 3 AN AR AR T
MR AE R B PR A FAE F AR RE ) A5 11k B 7K
i YR LA IR AN PR (R B IR L LS R
AR 6 nl ALK AR RS HAE R o,
HI4 R XU AR L ARRE JIAE 63% LA Lt X1NX2=
0.659,X1NX3=0.676,X1NX10=0.670; H: ¥k & Ik fiF 55
HAR WA HAREH, R I 50% L, E,
X3NX7=0.598,X¥4NX7=0.632,X5NX7=0.558. \ % 6 T
A DAR I, N5 B 1 B R TR I E S A
R DR 35 1) A8 AR AR 0 2088 e, 380 KT B0 AT 1 11
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Table 5 The results of Interaction detection of driving factors

X+ X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11 X12
X1 0.633

X2 0.659 0.349

X3 0.677 0.58 0.279

X4 0.698 0.634 0.438 0.336

X5 0.677 0.521 0.523 0.587 0.221

X6 0.655 0.402 0.376 0.439 0.367 0.157

X7 0.737 0.583 0.598 0.632 0.558 0.567 0.46

X8 0.637 0.355 0.284 0.345 0.229 0.170 0.466 0.006

X9 0.650 0.491 0.459 0.531 0.455 0.506 0.595 0.355 0.348

X10 0.670 0.484 0.406 0.437 0.442 0.335 0.545 0.176 0.520 0.167

X11 0.647 0.446 0.422 0.512 0.432 0.362 0.540 0.229 0.464 0.336 0.222

X12 0.677 0.454 0.381 0.428 0.440 0.355 0.567 0.21 0.552 0.383 0.375 0.200

*6 BERIEFZEMZEER
Table 6 The interaction of driving factors

WA HAEH BEIRT g (AR e fERE W2 HEAEH PR g (64N BN fil B
X1NX2=0.659 <1.012=X1+X2 C<A+B K FE H X4NX8=0.345 >0.341=X4+X38 C>A+B B2 NGRS
X1NX3=0.676 <0.942=X1+X3 C<A+B R R AE X4NX9=0.531 <0.684=X4+X9 C<A+B K FEH
X1NX4=0.698 <0.999=X1+X4 C<A+B R FAE X4NX10=0.437  <0.503=X4+X10 C<A+B R FAE
XINX5=0.677  <0.884=X1+X5 C<A+B R FAE X4NX11=0.512  <0.558=X4+X11 C<A+B R FAE
X1NX6=0.655 <0.820=X1+X6 C<A+B R FAE X4NX12=0.428  <0.536=X4+X12 C<A+B R FAE
XINX7=0.737  <1.123=X1+X7 C<A+B X RE X5 N X6=0367  <0.379=X5+X6 C<A+B X A
X1NX8=0.637  <0.669=X1+X8 C<A+B X RIE X5 N X7=0.558  <0.681=X5+X7 C<A+B X A
X1NX9=0.650  <1.011=X1+X9 C<A+B X A X5 N X8=0.229  >0.227=X5+X8 C>A+B Lt FE
X1NX10=0.670  <0.830=X1+X10 C<A+B XL R X5 N X9=0.455  <0.569=X5+X9 C<A+B XU A
X1NX11=0.647  <0.885=X1+X11 C<A+B X A X5NX10=0.442  >0.389=X5+X10 C>A+B Lkt R4
X1 N X12=0.677 <0.863=X1+X12 C<A+B XU A X5 N X11=0.432  <0.444=X5+X11 C<A+B XU A
X2NX3=0.579  <0.627=X2+X3 C<A+B R R AE X5 N X12=0.440  >0.422=X5+X12 C>A+B et b lnl 4 H
X2 N X4=0.634  <0.684=X2+X4 C<A+B R R AE X6 N X7=0.567  <0.617=X6+X7 C<A+B K FME H
X2 N X5=0.521 <0.57=X2+X5 C<A+B K FME H X6 N X8=0.170  >0.163=X6+X8 C>A+B et b lnlE H
X2 N X6=0.402  <0.506=X2+X6 C<A+B XU A X6 N X9=0.506  <0.505=X6+X9 C<A+B R FAE A
X2 N X7=0.583  <0.809=X2+X7 C<A+B XU EAE X6 N X10=0.335  >0.325=X6+X10 C>A+B At b REH
X2 N X8=0.355  >0.354=X2+X8 C>A+B AR PEBRIVE X6 N X11=0.362  <0.38=X6+X11 C<A+B XU EAE
X2 N X9=0.491  <0.697=X2+X9 C<A+B XU A X6 N X12=0.355  <0.358=X6+X12 C<A+B X FAEE
X2NX10=0.484  <0.516=X2+X10 C<A+B XU FAEE X7 N X8=0.466  >0.466=X7+X8 C>A+B Lt FE
X2 N X11=0.446  <0.571=X2+X11 C<A+B X RIE X7 N X9=0.595  <0.808=X7+X9 C<A+B X A
X2NX12=0.454  <0.549=X2+X12 C<A+B K A X7 N X10=0.545  <0.627=X7+X10 C<A+B XU A
X3 N X4=0438  <0.615=X3+X4 C<A+B K AT X7 N X11=0.540  <0.682=X7+X11 C<A+B XU A
X3 NX5=0.523  >0.500=X3+X5 C>A+B LM FEIER X7 N X12=0.567  <0.660=X7+X12 C<A+B X A
X3NX6=0376  <0.437=X3+X6 C<A+B R R AE X8 N X9=0.355  >0.354=X8+X9 C>A+B B2 NGRS
X3NX7=0.598  <0.739=X3+X7 C<A+B R R AE X8 N X10=0.176  >0.173=X8+X10 C>A+B B2 NN
X3 N X8=0.284  <0.284=X3+X3 C<A+B R R AE X8 N X11=0229 >0.228=X8+X11 C>A+B B2 NN
X3 N X9=0.459  <0.627=X3+X9 C<A+B XU EAE X8 N X12=0.21  >0.206=X8+X12 C>A+B ALt b REH
X3NX10_3=0.406 <0.446=X3+X10 C<A+B MEMFEVER X9 N X10=0.520  >0.515=X9+X10 C>A+B JRLL I b 4 H
X3NX11=0.422  <0.501=X3+X11 C<A+B X A X9 N X11=0.464  <0.570=X9+X11 C<A+B X A
X3NX12=0.381  <0.479=X3+X12 C<A+B Xy FAEE X9 N X12=0.552  >0.548=X9+X12 C>A+B Lt RME
X4 N X5=0.587  >0.557=X4+X5 C>A+B LM FEVER X10 N X11=0.336  <0.39=X10+X11 C<A+B Xy FAEE
X4 NX6=0.439  <0.493=X4+X6 C<A+B XMFEMER X100 X12=0.383 >0.368=X10+X12 C>A+B Lt FE
X4 N X7=0.632  <0.796=X4+X7 C<A+B XUBFEAER X111 N X12=0.375 <0.423=X11+X12 C<A+B XU RIVE
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