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Spatio-temporal variations of vegetation coverage and its geographical factors

analysis on the Loess Plateau from 2001 to 2019
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Abstract: Exploring the relationship between vegetation coverage change and geographical factors on the Loess Plateau is
conducive to the optimization of regional vegetation restoration policies and the coordinated development of man-land
relations. Therefore, based on MOD13A1 data, using trend analysis, standard deviation and gravity migration model, the
temporal and spatial evolution characteristics of FVC ( Fractional Vegetation Cover) in Loess Plateau from 2001 to 2019
were studied, and the geographical factors affecting FVC were analyzed with GeoDetector and correlation analysis. The
results show that; (1) the vegetation coverage recovery of the Loess Plateau was good from 2001 to 2019, and the average
growth rate of FVC was 0.0095/a, with a high distribution rate in southeast and low distribution rate in northwest, and the
area proportion of extremely significant and significantly increased was 84.37%. The center of gravity of FVC in the study
area each year was located in northern Shaanxi, and it advanced 55.1km northward in 19 years. (2) There were significant

differences in the explanatory power of each geographical factor on FVC. Precipitation, soil type, air temperature, land use
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type and slope were the main driving factors of FVC spatial distribution, and the explanatory power of interaction among the
factors was higher than that of the single factor. (3) The correlation coefficient of FVC with temperature and precipitation
was mainly positive, and the mean value and trend of FVC were characterized by terrain, soil, population density and land
use differentiation. Land use transfer can reflect the characteristics of human activities, and its positive effects, such as
returning farmland to forest and grassland, greening unused land and so on, can significantly improve regional vegetation,

while the negative effects, such as urban expansion, can inhibit vegetation growth.

Key Words: vegetation coverage; spatio-temporal variations; geographical factors; GeoDetector; the Loess Plateau.
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Fig.1 Elevation and administrative divisions of the Loess Plateau study area
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Table 1 The results of FVC geographical factor detection in the Loess Plateau from 2001 to 2019
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Fig.5 Correlation coefficients between FVC and precipitation and temperature in the Loess Plateau from 2001 to 2019
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Table 3 Land-use change transfer matrix in the Loess Plateau from 2000 to 2018

2018
Bt AR it PINZS WA KRR M Mt

2000  BFHI Farmland * 4311.5 20929 1095.25 8977.25 610.75 35923.75
FRHK Forest 2243.75 * 4302.5 — 770.25 — 7316.5
il Grassland 17984.8 6124.5 717 4044.25 2977.25 31847.8
JKIA Water 902.25 — 605 — — 1507.25
A% T Construction land 2187.5 — — — — 2187.5
KA Unused land 1548 — 5367.5 — 769.5 * 7685
St Total 24866.3 10436 31204 1812.25 14561.25 3588 86467.8

“ o " IR RSB AL, ¢ — FoR TR SRR/

®4 EHIBIR2000—2018 FLMFIAEHL T FVC EUEREZEEHE/ 2
Table 4 Total matrix of FVC change trend under land-use transfer in the Loess Plateau from 2000 to 2018

2018
Bt FON Fiifh Kk A KR Bt
2000  HFHi Farmland * 235.71 1117.13 12.49 105.1 16.6 1487.03
FRHR Forest 107.24 182.43 — 9.91 — 299.58
il Grassland 849.67 269.37 * 14.12 83.34 66.83 1283.33
KA Water 28.39 — 20.58 * — — 48.97
AL Construction land 53.64 — — — * — 53.64
KA Unused land 62.7 — 153.4 — 18.4 * 234.5
S84t Total 1101.64 505.08 1473.54 26.61 216.75 83.43 3407.05

“ o "IN R IR RUR AR, < —" FOR TAUE BB E AR/

4 ittt 5418

4.1 ifig

B 2001—2019 4F FVC B R S s X 5X 8 st S dhie—8, BiRmis, 7
SRR A T DX T A TR Al T 5 X, DR B e 2 R S N2 A2 7= 55X, R /N KRB S ARV E W (1) v S
b, M Bl 55 B S T BRIV D T SR 25 5 5 AT S VD IR B 12 3R U b AR S it A 40 1 0 A0 = AU B b 4 TR
TR0, X e R V5 [ B M b R RR ARG A T T B e SO R E R YD P X M RO R T A
R0 et DR Bk 7 R R, R R R bR | AE 4 S Ry R BRI PR R AR bR A A TR
X0 2t Y R & e b X R LG S8 A — AR R AR i Ay W, A UE T R DR b 7 O AR
G, BEAbE R B LA S B 3R N AL S R0 L DO R R | M B, 55 S A R ks L DRt
ABPA E B BRI AE AL B 7 . 6 rb 3 S A Ak 5 it | DR 11 SR S5 2 ke, e 5 FH st o i o
b b, R S EREE
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AR ELHB TR R 41640km” | FVC 343 Sl 1978.62 a™' |, 33X 6 BB HF IR ARGR B AR 1 bR | 7085 3 B 458 I 5 52
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AR RIS SRR B AR SR T B ) 9 R A, XA AR AR Y i AR SR I R
IR VERR AT 1 AR 7 AR 1 O AR b e, b 3R (1 SRR 1 e s R R S R M AR Ak, an b bR
PR BRG] 8 5 X T 7K ) A P R SRR K RE 0 DR K R ) I =2 A Sk e A o A W mT R K AR A
WA AR ORI B2 I St ol i b -5 R ) 14 38 A FH 5 B A e 2, Sk DX i A Jmg b g /R Ao e = A
SRR R 2N AR R O XIS BB AR T, ASSIE ST e A A AR R A R R T 1

AAGEALFH 19 EEEHR T o 1 = A O A 2 B AR b, HR % iR DGR R HOK XA K R
M, bAh, 38 N R R AR A AR A i A 2SS SRR AR LR . DR, ARSR R R AT 255 280 A
SRR 25 AL AT Ry X R = A (A 25007, LA LA 5 K s R 7 370 e e 25 A R G 7
4.2 4hig

ASCLL MOD13AT 4l A Beht | XF 38 4= 5 R 19 4FFERE FVC B2 AL RRAESEA T IR 5T, AT B R 7 Xt
L 7 T B R, 25BN .

(1)2001—2019 4= 4 i IR 9 B 55 MR S R AT, FVC 343 8 0.0095/a, 5 75 i e P LA 20 77
e 2| W RGN A DX SRR AR 5 R 84.37 % ; 58 X AAF FVC B0 T RAL —717, 19 4E L HE#E 55.1km, L
R R AK | SRR R A T ARG 1 Y b A 4 R R R S 2

(2) - Mo B H X8 4 5 5 FVC BRI A7 0 35 25 5 Bk | R RSN SR | 1 R S 78 g
FVC 25 [0 5045 i 2R sh 1, PB4 KT 0.2, BN FZ M8 BAE R il 1 8 T2 R 7

(3) ¥ L5 FVC S& IR FAAAEAR G, Horp oK VSRS FVC MR B LLIEAR D 35 FVC
PSR RAFAE Y | 3 N B R o SRR s bR RGBS nT AR IS TR S RR1E  HRBHA
AR AT b o A S5 FEURRE 355007 ol DX Sl 5 15 3] S 38 o3 | T 0 90 S M 8 17 DU i A i £
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