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Abstract; [ Objective] The desertification status and its driving factors in Gansu Province were analyzed in
order to provide a scientific basis for the comprehensive prevention and control of desertification and the
promotion of ecological projects such as the “Three Norths” shelterbelt program. [ Methods] Trend analysis
and spatial autocorrelation analysis were used to characterize the spatial and temporal distribution of
desertification in Gansu Province from 2000 to 2022, and geographically and temporally weighted regression
was used to analyze the influencing factors. [Results] @ The overall desertification in Gansu Province was
characterized as “desertification in the northwest and green in the southeast”. The northwest region was
affected by both wind erosion and salinization, and exhibited the most serious desertification, which
gradually decreased towards the southeast. The central region was affected by soil and water loss, and had a

serious degree of desertification, while the south region had a less serious degree of desertification. The
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degree of desertification in Gansu Province gradually decreased during the 23-year study period, and the amount of

decrease was greater in the southern region than in the northern region. @ In terms of spatial

autocorrelation, desertification in Gansu Province was mainly characterized by aggregation, i. e., the degree

of desertification showed obvious positive spatial correlation. @ Increased precipitation was most beneficial in

mitigating desertification and had a greater impact in the northwest than in the southeast, while wind speed

and population exacerbated desertification. Desertification was exacerbated by warmer temperatures in the

southwest and vice versa in the rest of the region. [ Conclusion] From 2000 to 2022, desertification in Gansu

Province showed an improving trend, while desertification in the northwestern part of the province was still

serious. There was obvious spatial and temporal heterogeneity in the drivers of desertification in Gansu

Province, and the most important factor affecting desertification was precipitation.

Keywords: desertification; desertification difference index; spatiotemporal characteristics; geographically and

temporally weighted regression; Gansu Province
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Table 1 “Dry edge scatter point” fitting model and DDI calculation formula for each year

A0 ST IR A R* DD 315524

2000 Albedo,., = —0.195 X NDVI+0.326 0.849 DDI=5.128 X NDVI— Albedo
2001 Albedo,,., =—0.197 X NDVI+0.326 0.783 DDI=5.076 X NDVI— Albedo
2002 Albedoy,., = —0.21 X NDVI+0.336 0.839 DDI=4.762 X NDVI— Albedo
2003 Albedoy,, = —0.21 X NDVI+0.333 0.823 DDI=4.762 X NDVI— Albedo
2004 Albedo,,., = —0.193 X NDVI+0.327 0.79 DDI=5.181 X NDVI— Albedo
2005 Albedoy., = —0.192 X NDVI+0.322 0.743 DDI=5.208 X NDVI— Albedo
2006 Albedoy,, = —0.175 X NDVI+0.32 0.795 DDI=5.714 X NDVI— Albedo
2007 Albedo,,., =—0.189 X NDVI+0.326 0.763 DDI=5.291 X NDVI— Albedo
2008 Albedoy,x = —0.225 X NDVI+0.346 0.773 DDI=4.444 X NDVI— Albedo
2009 Albedoy., = —0.195 X NDVI+0.328 0.785 DDI=5.128 X NDVI— Albedo
2010 Albedo,,, = —0.179 X NDVI+0.324 0.736 DDI=5.587 X NDVI— Albedo
2011 Albedoy., = —0.223 X NDVI+0.343 0.795 DDI=4.484 X NDVI— Albedo
2012 Albedo., = —0.203 X NDVI+0.336 0.758 DDI=4.926 X NDVI— Albedo
2013 Albedoy,., = —0.185 X NDVI+0.32 0.787 DDI=5.405 X NDVI— Albedo
2014 Albedoy.x = —0.183 X NDVI+0.319 0.812 DDI=5.464 X NDVI— Albedo
2015 Albedoy, = —0.19 X NDVI+0.328 0.86 DDI=5.263 X NDVI— Albedo
2016 Albedo,,,, = —0.187 X NDVI+0.325 0.829 DDI=5.348 X NDVI— Albedo
2017 Albedo,,.x =—0.202 X NDVI+0.331 0.816 DDI=4.95 X NDVI— Albedo
2018 Albedoy, = —0.18 X NDVI+0.324 0.781 DDI=5.556 X NDVI— Albedo
2019 Albedo,,., = —0.184 X NDVI+0.33 0.696 DDI=5.435 X NDVI— Albedo
2020 Albedo,.x =—0.184 X NDVI+0.326 0.776 DDI=5.435 X NDVI— Albedo
2021 Albedoy, = —0.153 X NDVI+0.31 0.761 DDI=6.536 X NDVI— Albedo
2022 Albedoy., = —0.175 X NDVI+0.316 0.74 DDI=5.714 X NDVI— Albedo
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Table 2 Area statistics of DDI change trends in

Gansu Province from 2000 to 2022

AR BE G G bT e A/ %
Bion & < —0.005 0.002
BN —0.005~0.005 26.223
Bz 0.005~0.015 35.045
B E R >>0.015 38.730




358 7K R E

TELEE
I A
o EE
COh
CO&RE
k5%

250 500 km

—_

1 2000—2022 EHRERRUZTESH
Fig.1 Spatial distribution of desertification in Gansu Province from 2000 to 2022
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Fig.2 Trends of desertification change in Gansu Province
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Fig.3 Clustering results of desertification time
series data in Gansu Province
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Table 3 Global autocorrelation parameters of DDI in
Gansu Province from 2000 to 2022

Ay Moran’s I $§% z 1347 p 1B
2000 4F 0.965 2 965.820 0
2005 4 0.972 1 903.805 0
2010 4F 0.979 1 638.397 0
2015 4F 0.965 2 276.046 0
2020 4 0.961 3 539.181 0
2022 4F 0.95 3 343.937 0
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Fig.5 Cluster map of DDI in Gansu Province from 2000 to 2022
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Table 4 DDI ordinary least squares model parameters in Gansu Province

AR B 14 PRl iR 2 p1H fafd p H VIF
o 0.341 627 0.007 003 0.000" 0.000" —
AH —0.144 049 0.013 362 0.000" 0.000" 1.044 529
8! 0.064 542 0.007 394 0.000" 0.000”" 1.087 599
28 —0.245 331 0.009 549 0.000" 0.000" 1.182 390
e 0.804 077 0.007 530 0.000 " 0.000”" 1.235 533
T RSE DDI R K R 28 5 Bk, A SCHE P R s .

OLS [mIF i 5l I, 47 T GTWR FR 5145 AL 53 #r
SN 5 s , TWR,GWR BB [, OLS #5 #
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HT =R R&AS BN, 558 GTWR #
R 2022 A4 A I R AR (B 6) . BT AT LR
R 5 DD A [l 15 3R 5038 O A6, B0 T R R 4T
TR 28 BT A DX 37 S Ak b A 25 A s N E X T T



360 7K R E

544

AR5 W A A Sy 1) RN T ) 384 T 2 o Ak Y
B H PG AL AR A H X ds N H 5 DDT 52 B IE AR ¢ 5 K
B2 BT S A, ELX PR G ER A B e K T AR R
F0 5 il T i B Y R e B AT T L T R R DX R
i T e 2 i AR B A R XU S5 DD
IEMI . £33 LA b 20 BT+ I T X0 22 fi S B 4k i A7 i
Ab s N X 2 3 T A A R A AR T
3 T8 PG R DX 1A AR I, AR DX Bk e el

AR

i)

[1-0.10~0 [1-0.29~-0.23
[ 0~0.18 [ -0.23~-0.17
[ 0.18~0.34 1 -0.17~-0.10
I 0.34~0.47 I -0.10~0
I 0.47~0.62 I 0~0.01

[1-0.31~-0.23 [10.35~0.58
[ -0.23~-0.18 [ 0.58~0.77
[ -0.18~-0.14 1 0.77~1.03
B -0.14~-0.09 B 1.03~1.35
I -0.09~-0.02 Il 1.35~1.57

x5 HRADDIMERZMANOFRIIEBUSER
Table 5 Fitting results of DDI geographically and temporally

weighted regression models in Gansu Province

7 R? Rigusied AlCc

OLS 0.672 0.672 —14 434
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Fig.6 Geographically and temporally weighted regression model parameter coefficients in Gansu Province
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Fig.7 Distribution of absolute residual values of DDI geographically and temporally weighted regression models in Gansu Province
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