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Abstract: The Pisha sandstone area is broken in topography, with little precipitation and mainly rainstorm, the ecological
environment in the area is harsh. It is of great theoretical significance for regional vegetation construction to study the
dynamic change of vegetation and explore the response characteristics of vegetation coverage to environmental factors. Based
on the normalized difference vegetation index (NDVI) from 1999 to 2018, this study analyzed the spatio-temporal change
characteristics of vegetation coverage in the Pisha sandstone area. In addition, the geodetector was used to analyze the
influence of different environmental factors on the change of vegetation coverage, then we determined the most suitable range
and type of each factor to promote vegetation growth. The results show that: 1) In the past 20 years, the average vegetation
coverage in the Pisha sandstone area was 42.3%. On the time scale, the regional vegetation coverage had an increasing
trend from 1999 to 2018, with an average increase of 0.086/10 a. On the spatial scale, the vegetation coverage presents a

distribution characteristic of decreasing from southeast to northwest. The vegetation coverage of the three areas changes from
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large to small in order of soil-covered Pisha sandstone area, sand-covered Pisha sandstone area, and bare Pisha sandstone
area. 2) In the past 20 years, the overall improvement of vegetation coverage in the Pisha sandstone area is greater than the
degraded area. About 45.5% vegetation coverage of the regional area has increased obviously, mainly in the eastern part of
the Pisha sandstone area whereas the significantly reduced areas were scattered in the middle of the bare area. The future
trend of vegetation coverage in the Pisha sandstone area will be dominated by continuous improvement, accounting for 50.
5% of the total area, mainly distributed in the southern soil-covered Pisha sandstone area. Although the vegetation in this
area is showing an overall trend of improvement, it still faces greater challenges. About 41.6% of the vegetation is at risk of
changing from improvement to degradation. 3) Precipitation, soil moisture and temperature are the dominant environmental
factors that affect the spatial distribution of vegetation coverage in the region, while the slope and aspect have the weakest
explanatory power for vegetation coverage. The interaction among environmental factors is dominated by a two-factor
enhancement trend. As the dominant climate factor in the spatial distribution of vegetation coverage in this region,

precipitation has the greatest influence on vegetation coverage under the interaction with other environmental factors.

Key Words: Pisha sandstone area; vegetation coverage; environmental factors; geodetector
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Fig.1 Location map of the Pisha sandstone area
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Table 1 Classification of environmental factors by natural breaks
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Fig.2 Annual variation of mean vegetation coverage in the Pisha
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Fig.3 Spatial distribution of average vegetation coverage grade and coefficient of variation in the Pisha sandstone area from 1999 to 2018
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Table 3 Statistical characteristics of vegetation coverage changes in different Pisha sandstone areas

Subarea Changing rate/10 a™" Cv
AP A X Soil-covered Pisha sandstone area 0.096 0.17
B UPRLRY A X Sand-covered Pisha sandstone area 0.074 0.22
PR ALAD A X Bare Pisha sandstone area 0.056 0.27

32 R AR R
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Fig.4 Spatial distribution of vegetation coverage change trend and the sustainable change grades in the Pisha sandstone area
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Table 4 Statistics on the spatial variation trend of vegetation coverage in different Pisha sandstone areas

Iy B>0 B<0
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10.2 2. .1 .1 2 1.
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SH =2 T I\'J—' x
ﬁﬁ%ﬂ?lf’/EE 9.8 4.5 10.3 0.2 0.3 2.7
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AT Total 45.6 16.8 29.8 0.5 0.6 6.7

P<0.01.4% i3 ,0.01<P<0.05. 5. 2, - . RN 2

AP A X 1999—2018 4FAE B 7 55 B 19 Hurst $5 507 T 0.23-0.99 Z ], #8578 56 & 52 1E ) e 22 A8 4k
(Hurst>0.5) A X3 5 S E AR Y 56.2% , J M358 75 4k ( Hurst<0.5) T AR HE B R 43.8% ., 16 B AL D i XA 1k 7

http ; //www.ecologica.cn



8 JAE = 42 %

T FE AR AR 70 S N R (10 & e R A, BRIV I bl 7 26 B 1) 78 b 52 BRI B 34, Hurst 45 B0% FRALRD 5
SYIXIEATEIT AT (B 4) | BEAD A XA RS AR A R 34 T2 B AR s Sy 3 TR 5 L 50.5% , %24 Fi
TER - X REER AR et R Ak 5 T AR R AR 24 5 41.6% , B3 A 76 7 4 X ZR AL DL R 488 IX P L3
B P AR A ) 28 7 ) AR T AR Y 2.4% , T2 B A3 A AE R R X P, LA 5.69% B SR Rr s iR fh i 3
3.3 MW O ALK S T Ak

R T HRGEAN R A5 DR X R A 2 DX e 7 i 2 [ 3 A () i), BE B 8 o DR - 6 L A A 7 el R 25 43
Bt A3 B N R g (W2 S) o R N KRB/ IMKIR R K | 3K 4y SR ik 3+
R SRS 3 B A ] (P<0.01) o FE7K | 88K FIRIY ¢ (EIRT 0.5, /2 DX PN AT B 78 25 2 8] 43 A 1)
TN T, BRI ¢ 658 0.333, 514K ¢ (F.(0.319) F2ir , BRIV I o5 25 18] 70 A B9 A B 0 h 55, 93¢
RIS 1) o) A (R 1 55, ¢ (B3 51°M 0.054 F10.003

F5 19992018 FM AN ERINEE FEHEBEZNHERESN
Table 5 The explanatory power of environmental factors in the Pisha sandstone area on vegetation coverage from 1999 to 2018

B

. Pre Tem ST SM Luce Elevation Slope Aspect
Environmental factors
q 1 ¢ statistic 0.582 0.533 0.333 0.540 0.096 0.319 0.054 0.003
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Fig.5 The interactive detection explanatory power (¢) and ecological detection of various environmental factors in the Pisha sandstone
from 1999 to 2018
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Fig.6 Spatial distribution of partial correlation coefficient between vegetation coverage and precipitation and temperature
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