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Abstract: This paper is the result of environmental geological survey engineering.

[Objective] Land desertification is a global environmental problem, causing huge environmental damage and economic losses to the
world every year. Arid and semi-arid areas are prone to desertification. As a representative of arid and semi-arid areas in northern
China, the problem of land desertification in the central region of Inner Mongolia is typical and urgent. Therefore, it is particularly
important to carry out dynamic monitoring of desertification in the region and analyze the driving factors of desertification
development and change. [Methods] This paper took 10 years as the time interval, used four Landsat series satellite images of Huade
County from 1990 to 2020 as the data source, extracted NDVI and Albedo data, constructed Albedo—NDVI feature space, and
analyzed the desertification degree, distribution characteristics and evolution law of land in Huade area. The driving factors of
desertification evolution were further analyzed by collecting and analyzing the change trend of relevant data. [Results] The linear
model by fitting with the dry edge scatter points in the Albedo-NDVI feature space constructed in this study shows that the
correlation between NDVI and Albedo is high, and the DDI index calculated by its fitting is better for evaluating the degree of
desertification in Huade County. From 1990 to 2020, the development trend of desertification in Huade County have been divided
into two stages: 1990-2010 is the stage of overall aggravation of desertification, and 2010-2020 is the stage of overall improvement
of desertification. From 1990 to 2020, the area of increased desertification in the study area was greater than the area of
improvement; the aggravation of desertification is mainly distributed in densely populated areas and near pastures, and the areas
where desertification is improved are mainly distributed near seasonal nur. The driving factors of desertification development and
change in Huade County mainly include: natural factors, human factors and policy factors. [Conclusions] The DDI index calculated
by Albedo—NDVI feature space fitting has a good effect on evaluating the degree of desertification in Huade County, and can
effectively analyze the spatial and temporal changes and evolution trends of desertification. From 2010 to 2020, under a series of
policies of ecological environment protection, desertification control and vegetation restoration, the desertification situation in the

study area has improved to a certain extent.

Key words: desertification; NDVI; Albedo; impact factors; environmental geological survey engineering; Huade County; Inner
Mongolia

Highlights: (1) The applicability of Albedo-NDVI space in analyzing the spatio—temporal evolution process of desertification in
Huade County was proved. (2) The driving factors of desertification development and change in Huade County were qualitatively
and quantitatively analyzed, which were summarized as natural factors, human factors and policy factors.
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XIPHAE: FET Albedo-NDVIAFESS [A] i PN 52 it A EL e Al 2 Sy 25 i 1441

A e AL (R 3K, 1985; Lu et al., 2013; Yu et al.,
2016), 5 H AL A X &8 T2 T R AR H X,
A b T VAR A e R ELAT SR I B S, PR X
ZH X TF RS AL R s S WE I L AT e AL & SR Ar
AR 1K B8 PR 28Tk E B, A R0 1k AR B A
B A IEATTHE

BB ISR B e L bR ket
FE BT R, IR AR AE s ) v
BB TAENRMER. 20 2 70 10T, &
JREARTFF LR BN T B AL A WD 5 PP Ak (CE 30,
1989; AR A, 1996) o VIl i fE b 7 55 P
PR | AR R ISR AR BT B i, X S I
b 2 B K A Ak g W T A 5T A T — RE B RR
( Mushtak, 2002; J& i 545, 2016; Tomasella et al.,
2018; F#AEAE, 2022; #3254, 2022; Liu et al.,
2023) . {H P i A b B 1) K Je R Bk
PR R, W B A w5 R AL S
1o R B ) 7 TR A AR 8 A B R R AN 2 Sk
FE AR AR]85 WG HE bR BT A 7 WA A AR A
— R 5, ek AT R T AL AR B, B IeTk S
PR FE AL R B s 23 Bl A W ( Zhou et al., 2023) o
H A7 5 Ak A 122 R W ) A R i AR a5 2 s [ R
& ZEHE DL 2R G AR bl o i (50 4,
2017) 5 bR O ik R Gl O M 3 R Bk 4 2K
(NDVI)—J I (Albedo ) F71iE 55 6] e #0457 i 4k
17 I8 S B (% 35 P2 N2 K2, 2010; HEJK S &5,
2014; 1T Ha FE A, 2014; B4R 4 45, 2020; 2146 45,
2021; 25 R4, 2022, BN, 2022) . HEBHAEEL(NDVI)
A W2 ek, v i Wi b 36 M 0 25 10 Bh 35
A, SR FRAEAE DL AE AR Y EE AR GV IR 5,
2024) . 3 37 3% I 2 3 ) Hh 2R R IR R (Albedo)
S S e b 2 6T A B 0 S O I SRR I ) FE S
(R KAFESE, 2006), M FAE Bl 55 B R % sk 4
WD | Hi AR R AL, AR 5 SO 3R I IR 11 AR
fbo L, Albedo # ) 7Z I F T 4 i 5iE 4k )
Mo FE AL o A R H b B R 9 A8 1k RE TE
Albedo-NDVI H#fiE 2 [] 5 21 B i 15 00 S ke, 1)
FH Albedo-NDVI 45 £ 41 & PEAl T 5 A XU 1Y 25
TR MR B (Vorovencii, 2017; 224K %5, 2025), Z 0}
HH 1) 328 SRR AR B8 B %5k U AR 5 X i Ak i) 23 43 A
5l e e W HAT R

RSN RS o E I 1A Sy 7 N N
FEULEMBIERY R T, NG AR AN
PR IR BN, Tk n) B A SR M. SR A
T A R AT Y, BTN 2238 4 3 AR 7 25 1Y)
7 AT A (2B, 2010; VEFS I, 2018; BT,
2020; TIRHE, 2023), S ZEEAEEGEAR T, T
B TR SIS KRS B, ASBE 4 T S iz b IX 57
BALRR B A AR R R 55 2 . R, A SCLL Landsat
AR BRIR, T Z WA 2 B R B 15 )
P, P T Albedo-NDVI F-AEZS 6], #5545 T L) 10 4F
Ry i R 4 W5 AL S R, XA SE X 1990—2020
AT (] 79 37 V82 Ak 223 T 43 A R AE R AL R EA T 1 I
AW IATSE ; BT T HBFE U (NDVD) 5 ) HER
(Albedo ) H#AIF 25 [A] 718 A 2 S O i niz FH 5 1
B TRLHWE . N0 B 7= S5, a8 T
G DX A M AL e () £ R K 2R SRS IX T AL
WEANB iR R T 5%

2 WSS BT

2.1 HRXHER

WFFE XL T N S F IR DX AR Y 5 22 28 A T
Al 1 B B AR bR A T 41°36'47 "N~42°17'41 "N,
113°33'04"E~114°48'13"E Z 8] . A5 X WL AE 4 4
T B, U T 5 MRS S IR R | A
VORI 115 R AR LB L AR R, AR ER S T4 sk & 1
miE R L . 20 SRl 2534 k', mdbi
PRS2y 72 km, ARPE A B2 109 km(& 1), B
BEIAE 3N, WAEAO 92 T A, TFRIX
AL B LA RE AR o . N 52 s R P A R 2%, X
A FAL 7 B AR WAL BT, A SR AR E S o %
M IX A T T R R A, TR 2 M.
HRRMEIE KR T2 LB KIER; 1
PR h 3.30 my/s, AR KUH Bk 34.70 K5 s
AR R R 3.60°C 5 AFSF- 4R /K & 324.30 mm,
BENKRNKE, LN
2.2 EHEFKIE

AT LA 10 44 Sy i 8] 18] B, R Ak 1l B
1990 4, 2000 4F, 2010 4, 2020 4/ Landsat F51 T2
BSCAGAE AR (3 1) 30T NDVI fil Albedo
YR WFFE s, FIH ENVI 5.3 52 T Landsat 54
PR bR . RARIE L KRS B IRICE#RAIE . A&
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Fig.1 Location of Huade County
x1 ERHEEARER
Table 1 Basic information of remote sensing data
MBS feRR g 7 1l FRAG I 18] =k KM

1 LT51250311990243BJC02 Landsat5 TM 125 31 1990/8/31 0 625
2 LT51250312000207BJC00 Landsat5 TM 125 31 2000/7/25 0 567
3 LT51250312010186IKR00 Landsat5 TM 125 31 2010/7/5 0 816
4 LO81250312020166BJC00 Landsat8 OLI 125 31 2020/6/14 0.19% 1550

W BEIESRIE T IR S MR, BE T EMNEA: hitps://www.gscloud.cn.

SCAR R A8 508 Y2 o8 U5 M B2 ) 508 ==, B[]
I 6—8 J, SeARRUR = 57T LA 2 AR5
RGBT 2K o AFFE i A AT BLARS- 38 O AR
SRR | AT XUH RN AP35 B 7K o ok
T A SRS 80E M (https:/data.cma.cn/), £ 78 E
HEHBRRAE AL . N CTEC N 1% BRI 2 7 S B0
KT rh [ 2 Tt 2 KB ETEF & (https:/data.

cnki.net/),
3 WA
3.1 Albedo - NDVI $F{E = [8]

NDVI(H— 1B T 50 Fil Albedo (S B8 %) i}
BAEWAR (D AAR(2).

NDVI = (onir = Prea) / (ONir + Pred) (1)
Albedo = 0.3560e +0.1300req +0.373onm +
O-OSSPSWIR 1+ 0-072pSWIR2 —-0.0018 ( 2 )

=X, PBlue » PRed » PNIR » PSWIRI » PSWIR2 SA il E TN
B SLAGIITR Y W I L LU B LA B A
PEETAM 1B, S 2T oh 2 By U8

1T NDVIUH —EAE BEE %0 Al Albedo (2
R)BPA—E, 2R PIE LM R, kAT
—Ak, AXWE:

N=(NDVI - NDVI,;,)/(NDVI. —NDVL;,)  (3)

A=(Albedo — Albedo,,)/(Albedo, — Albedon) (4)

K N AT A 43 51H—1E R NDVI Fl Albedos
NDVI,,,, Al NDVI,;, % 7x NDVI 119 f5z K {E Al iz /)
{H, Albedo,,, 1 Albedo,,, #/~ Albedo 1Y iz K AH I
/M H

HR I i AMFFE SR 1] 1, Albedo-NDVI HHE S
[61] 43 A P — Mt S BRI B = T, AN [ 3t 49 %5 17
NDVI Fil Albedo HA7 7R 58 AL AR K1 (34 A 4F
4, 2006; KHEEE, 2019; ZE 55555, 2023), AC 1K
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T HEIK 53 B D Y X I, S B DX A AR R
TR RRREE, FROA L7, BD MR R R
R A, S BRAE — 7 DX SR ARG 25 A i v
BE, FROM“IBIN7 o — R A5 DXREAE 25 (0] 30 1)
AR TE S, BIAT155] Albedo-NDVI ##1EJ7
e, AR

Albedo= a x NDVI+b (5)

K, a AR b ASE. WA T HTREALRE
FE BN, NDVIEZ#8/0N, 1 Albedo 2 ¥4 K,
TE Albedo-NDVI —ZERFEZS [A]Hh, AT LA B fz i
Tl Al P S H R AR (8] 2) o

LRI EGE

[l 2 Albedo-NDVI 45AF 25 [8] 7% 2 1 (B 7K AEZE, 2006)
Fig.2 Schematic of Albedo—NDVI feature space (Zeng
Yongnian et al., 2006)

3.2 iR EEHEEL (DDI)

FeFEAL Z(HIE%0(DDI, Desertification Difference
Index ) & 7EHI 2 Albedo-NDVI FE1F 23 1] ) Bl I,
B AT R A RIS AR BE 48 5, LAIE B0 e
ACFE B A PEA LI, AT

DDI=— lxNDVI — Albedo (6)
a

K, a Jy Albedo 5 NDVI fI5L15ER, DDI
R, Fe AL ; fe 2z DDI A, Fe ikl ™ &
3.3 XiFFTiRKIEEL (ADI)

[X 455 37 P AL 78 % ( ADI, Aeolian Desertification
Index) 7 UL FH 2R BT A DX 8, - 3 57e 4k & itk I
(RIBAREE, 2009), HFB AT

ADI = (Sy+25,+35.+45.)/Sx  (7)

A . ADI b Fe i da 5, S, MR T4k £

HuE AL S, A R S A AL S, Ok S
b MR S, R T S AL - M AL S, S iE
SEX B MR . ADIERYTE N 0~4, HAEBRAIG
eI X AL R R
3.4 IRBXEE

IR A SR A3 AT & — Pl T K 8 R e 31 1Y 43
Bk o K 4% IR 1 22 0] B S B B Ak o R (2
IR, M T TEAS B AIT0F A ] 0 g 5 o B 2 114 5
IRARE CRNAE, 2020) o TZ T IEXTREARSL A (11 L
BORIE ], HA R

Pi(k) = [A(min) + pA(max)]/ [Ai(k) + pA(max)]  (8)

1 n
Pi==% " vk (9)

K P(k) h k 2255000 5 HRE A Y
KHEREL, PS5 59 5 LB 2 0] 1 Ik
&5 A(min) F1 A(max) 73 5118 BT A L3 E 45 5 Z1
B de /N o 2 55 B R A6 % 255 A (k) Ol k B2 258K
G 5 L BEIN B 4% 25 p R o3 PR F AR, A SCHUE
1 0.5; n AR F S A%

4 ZERHT
41 FiRLERR
4.1.1 Albedo-NDVI #¥ 4 % 8] #) 32

ABFFETEAS X 38 JBG AR 53 T R HLE B 2000 A~
BE AT, DL BURE X DAY Albedo H 4 9\ A B
NDVI {5 WAL bR, DL 0.01 2K, 15346 NDVI
i) Albedo,,,. Albedo,;, f, 3KHL 1990 4F, 2000 4
2010 4 1 2020 4E AL H. Albedo-NDVI 4FAiE %5 (7]
BOS R f(E 3) . Fasla i R
¥IRF 0.6, 7 B 4k 18 By 9 32 R B0 HE ok 15 1
NDVI 1 Albedo EA #5k A AH M
4.1.2 DDI #9 5L AL 2%

FH TR H Jenks H SR Wr s ik a2 2
B) 22 A i R (ZE R 45, 2022), AT e AL A5 5
(DDD) 43 5 A X0, 4351 % o7 A 2 B . = B2 v
B R RRTEEAL 5 FERRIEEIL LR, AL
TS DDI{HAFCR I 2,

4.2 FriR{LE =B AFE
4.2.1 wHia) RE IR AE
Wit FR ST, EFE A E] T DA [ R R S
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0.8 aAlbedo,, ®Albedo,,,, 0.81 ]
0.7 7 ao 4=—0.33985N+0.75908 0.71 fe  A=—0.27818N+0.7331
: S R*=0.7475 B R>=0.7535 _a
o 0.6 As
) 0.61 o, o oo g
3 a T 0.5 i ‘
2 0.5 ata 10 = adyn ‘AAADA
2 L4 B a = 0.4 A A A ‘“:“‘ﬂ‘é&? A “as
0.44 Ak A a4 ﬂAD : N “‘AA LA A A
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Fig.3 Spatial scatter plot of Albedo-NDVI features in Huade County from 1990 to 2020
2 wENEES DDIEMXER
Table 2 DDI value for different desertification level
5 19904F 20004F 20104F 20204F
B3R Ea =>1.347 >1.823 =0.550 >0.308
BT 0.978~1.347 1.373~1.823 0.251~0.550 0.051~0.308
o AL 0.673~0.978 0.971~1.373 0.055~0.251 -0.090~0.051
H AL 0.330~0.673 0.597~0.971 —0.110~0.051 -0.231~—0.090
SENES AT <0.330 <0.597 <-0.110 <-0.231

TR (% 3) o Bk A, 78 1990—2020 4,
B BT RA TR A CRREE |, rpBE | o B R o B e v
AT AR Z ) 2B Ak R 3R] A B B (] 4) o 5
— B Bt A 1990—2010 4F, 7 1 391 1] £k £l 2L 5ig v
AT RSN ( 2258.66 km? 4 %8 2485.23 km?),

& 3 1990—2000 FREEFTHEA LB EMREN (km?)
Table 3 Changes in the area of desertification types in Huade County from 1990 to 2000 (km?)

b b i 5 A Y TR R 243.96 km® 3G &=
687.22 km?, B4 IE 4 181.69%:; T J& e WAk 1) 17 AH

630.74 km? ¥4 28 927.44 km?; [F) 3, o EESEHAL AN
B2 B e DA %) i LT 2 TR U D (R 3, A )i
/BT 151.55 km?, 361.84 km?, JEF7 B4k X I8k 1w AR

SR W & HE W BE Kyt okfkE WREEAEETIEA SRR AR
19904 24396 63074 76455  619.41 258.38 19.01 874.70 2258.66
20004F T 408.76 75499  641.15  497.35 227.47 6.33 1163.75 2302.25
20104F ” 68722 92744  613.00  257.57 47.18 3.64 1614.66 2485.23
20204F 301.07 83651  871.53  465.30 53.66 7.98 1137.58 2474.41

1990—20004F E@c@ 164.80 12425 —12340 -12206  -3091  -12.67
EBRY%  6.76% 1.97% -161% -197%  -120% —6.67%
2000—20104F }ZME 27846 17245 2815 23978  -18029  -2.7I
FARNE % 681% 0 228%  —0.44% —4.82%  -7.93%  —4.28%
201020204 A -386.15 —90.93  258.53 207.73 6.48 436
EERNE Y% —5.62% —098%  4.22% 8.06% 1.37% 12.04%
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5552 % 56 4 4
2500
257.57
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5004  630.74
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243.96 [108.76 301.07
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Pl 4 1990—2020 4Fp A B AN [a) P B2 S Al T AU L
Fig.4 Area with different degrees of desertification in Huade
County from 1990 to 2020
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A ELSE AR B IR, JE TRk X IRl e Ak X
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AR AR D T 10.82 km?, H A b B B v AL 1
T 687.22 km?® Jik 2 24 301.07 km?, 228 4k 3 K h

—38.62 km®/a, H & Tii AL TH AL 927.44 km? Ji />
4 836.51 km’, 24K %8 —9.09 km?/a, H EFNFRE
T Ak A TR AR 2 IR R R A, VR T AR 0 a1 B
T 258.53 km?, 207.73 km?, JEFE T Ak X duf i AR
T 648 km®, DL AR E, 7F 2010—2020 4, 1k
7 L5 VA 3 T 00 D, 8 43 DXl e VB A R A 3
e,
4.2.2 5 A R IEAAFAE

b 18 B 5E 5 Ak 2 8] 43 A A% JR) an 1S BT .
1990 4F- b 7l EL A i 0 B 7 Y A X 35 32 B 0 A
TEARICE L5 4 PR A R EHIR 2 AR g
B85 H BE I Ak 3 A1 R i B R e A X
BRI 2 R B BT AL A i B4k =2 o A
TERIF PR IX I, 5 1990 4E4H L, 2000 4E 4k f
SUM R B BAR RS B R, ARSI £ A6 IX
35§ 1va) g R 75 000 9 B, 554G G 8 ) A R
Ak XSRS, 1B 544 X LBl i o B e Ak o
Pirs TR A R T EE A AAEE A S R
$7 2 FLAE B VG &85 AT Bk Y XA vh A 7
RN R BHAEUE . 2010 4, 4 5 R Sie ALy [l

25 km

e B JEE 5 R AL TR AL KAk
Extremely severe desertification area Severe desertification area Water body
HhE S R AL RS RAL RIEEAL

Moderare desertification area

Mild desertification area

Desertification free area

&5 1990—2020 AEALFHE EL S fb 23 Al A% )
Fig.5 Spatial pattern of desertification in Huade County from 1990 to 2020
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FREEY 1, B A A RN s PR R L fE 4
& & LA KL S 64% LA IX B 513 AT R S
WAL F B AT AE A IR & rhes 2w B PG 3R
12 P8 R R SE Ak IX 5 = 43 A o w BH AR e 3 A
TR 2 mER. 5 2010 4 EL, 2020 4EfL 1 B
R R R S B 3 PR B S e, R AR A
AR £ 6 AP | A TR s BH B
R SRR th TR iz s TR £ b
BB FE RN £ AR AR A PH AR PSS B R AR TR
AR DI 32 250 A 7 1 5 R P 2 SR A B B R
o BACKRE, BB AR AL S AP ER A
B S T3 4 B J2 378 Ak T ZU R 3 26 v 7 X3
3 o S R A 2 A M TR IE R, LS R A
] £ 3 3 i B, M T2 43 A0 AR e npidt AR
Fp R, A 5 B AR, 2 SR BRI 2 K X
4.3 TR ELES

MR AKX (7)) IHHRZE R, /R 1990 4F | 2000
4 2010 41 2020 4F 52 AL 48 B (ADD) 1443931
1.98, 2.24, 2.77. 234, T BEAbFR E R W, 1990—
2020 4[] Ak 78 B 58 A0 R BE 28 Ty 1 S i s

2 I A, Hi 2010 4512 X 35 A R B A i o
2 BT 1990, 2000, 2010, 2020 4F4EFH AR 1
T WAk B 5 i A, A9 2R [R) R B S Ak - b
RS AR AL BUE (% 4) KO DAL AR B L AL R LA
(K6

FE 1990—2000 4, # B B 5ic 5 Ak 1f7 B A%
136.40 km?, HCAth #% B 57 BEAb % A AR B e B2 Ak ThT
FA 296.44 k™ (H: i piy 50 B 2 Ry o B2 S B4k 1Y)
THIFRR 184.49 km?, H BERG AM H B Tl AL A TRIFR
91.13 km?); FEFEBLE, H A THIFA N 398.38 km?, 1
PR R AL A FE R TR AL A T AR 519.96 km®
CHEA iy B 2y E B S Ak T AR Oy 215.58 km?, %
e Ak ok o FE S BEAL TN AR R 200.05 km?) o 1990—
2000 4F-, b7 EL R o B R R T Ak i AR i T
281.62 km?, LB E SR 11.1%. 2000—2010
AF, A7 B FE B TR AR O 124.32 km?,
AR BE e B EE A B R BRI AR 401.56 km?
A H B 2 SR i B S A ) TR Ry 263.82 k',
HH RS TG A T R e AR B T RLR 92.51 km?, R RE
R B TR A TR R 33.14 km?) 5 T BT ELAL

& 4 1990—2000 FHEETTEL T TNHEBER (km’)
Table 4 Transition matrix of desertification land in Huade County from 1990 to 2000 (km?)

20004F
BT AL oA SRR BT Nk B Mt
S ENES TN 107.28 73.32 41.00 16.94 5.14 136.40 243.68
R TTEAL 184.49 232.31 130.83 65.76 17.30 398.38 630.69
TR 91.13 291.71 215.58 127.99 37.98 548.82 764.40
19904 B RAL 18.35 139.53 200.05 183.42 77.93 435.85 619.27
ATk 2.46 15.40 51.61 101.48 87.40 170.96 258.36
2N 296.44 519.96 423.48 312.17 138.36
Rt 403.72 752.27 639.06 495.60 225.75
20104F
LGNSR T o EE AL BRE AL RFiEAL B Mt
W i AL 283.78 106.33 16.14 1.72 0.13 124.32 408.10
AL 263.82 370.33 105.65 14.08 0.85 384.40 754.73
FR TR EAL 92.51 259.37 209.92 73.25 5.97 431.10 641.02
20004E B R TEEAL 33.14 136.53 198.47 111.06 18.05 386.19 497.25
ATk 12.09 53.45 82.30 57.35 22.15 205.19 227.34
LN 401.56 555.68 402.56 146.40 25.00
Mt 685.34 926.01 612.48 257.46 47.15
20204F
[ENES R YA H A SRR ST Kl i Mt
W 2 B i AL 172.24 339.05 152.20 20.33 0.74 512.32 684.56
AL 80.51 282.83 394.03 163.52 432 642.38 925.21
o AL 36.90 146.57 219.85 194.82 13.99 392.28 612.13
20104F BT 9.52 59.62 93.42 76.62 18.08 180.64 257.26
KIEEAL 1.35 7.96 11.32 9.93 16.46 30.56 47.02
2PN 128.28 553.20 650.97 388.60 37.13
Mt 300.52 836.03 870.82 465.22 53.59
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Fig.6 Sankey diagram of desertification degree transformation in Huade County from 1990 to 2020
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Fig.7 Map of desertification evolution degree in Huade County from 1990 to 2020

UL T 384.40 ki, HABFR BE S fb it A RS ARfE BB o B AN o B el fh T A i 448.52 km?,
T AL B AL A 555.68 km> (P TR AL AEE 2010—2020 4F, fb 78 B A% & B e Ak % A TR RR
Fe AL T AR A 259.37 km?, IR E TR EAL L M BB 128.28 km?, #5H A HAB AR R EAY 512.32 km?
Fe BEAL I T AR 209.92 km?) o 2000—2010 4E ], CHirp e ol 8BS AL AU 229.05 km?, 5 Hi
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rh B RAL T AR A 152.20 km?) ; 107 B 8 BE e vk
S ANTHARN 553.20 knn?, 5 H by O A 2 S A T
R 642.38 km® (CHLrp 11 Sk v B A2 BE S B AL 1Y
T A3 5k 394.03 km?, 163.52 km®) . 2010—2020
AR TH), b LR TR RN R U A T AR e D
473.22 km?®, RIS, A A B A AR B A
98] T —E RS,

MR RE B &, A B A e AL R B R Bk
BB BE: 1990—2010 47 R S Ak AR 2 S Al (1)
B B 5 2010—2020 4T St B8 Ak 12 B AR 205 i By
Bro IR A, AR B B Bl ™ 5 g
X3k FEAE P AE AN & | RN B L
BB, DA RS AR AL ER; Fie BEALIE A5 3 e 1 1X
BB A A PR RS . AR 2 AR AR
Fehr 2 ZRAGER (B 7). BVMARE, 1990—2020 4, 1k
8 PSS AR B IR T A 1118.82 km?, (4 E &
TR 44.12%, T AR B s T AR 593.49 km?,
74 BRI 23.4%.

5 MAEE TR A KR

HR G 2257 5 W e AL IR 3 R 7 M 1 4538
rh LA H XS AR R AL LR SR A AR L AR
B A 22 Fh R 2 PR 2 Y L [ FH Ay s R (R 53
223344, 2000; far2= EERIK A, 2015; X1 PEARE, 2020) .
PRI, AR AF 9% 2k LAk 2 1990—2020 4F[8] Ay [ #%
FIUN Sy 45 5% 5y DR 3R A O 230808 7E — 7 I 1] B Py iy 22
ek, 455 A1 DX Hb TR E DL (] 28 Rl T 1)

BCOR, XA Hb X 30 4F 8] i B4k & AR Ak i 3K 2y
REIATERYT . o B R A IE A SR . 8
Rk ARG AR AR 4 845, A
oS ES R aR Y NEE: ;AP NE oy /N DI e8]
MR E . N4 MERR (3R 5), BURH 24
$55 ] R 7 AEAF 9T X S 1) — R B AR A kA 8
SR T R

RGN ADIAVE N B 751 F1H Al 8 S FRAE
e 3 A8 e BRVE S E LA BE, S BE R ECR 0.5, 3K 1%
% HF5 ADI ORI REL (R 6), Ik R AL SRt
AT IACA 385 15 R OCHR FEE A5 S (141 8) 6
51 BREZE

WF5E X g T e B e Y, b T 2%, i3
TERE, 434 4 T3 R 0 H R, B AR SO O U2
AT . X BA T R KRR R, B
TR, MATMEFNIEL ZH, N KZE
1E 6 L b JERERTEZY 3046.80 h, 4FF-H K
32430 mm, KEZANKE, ZHETHINAGE) . LA
X AR AR RAR X M TR AL K A B R

LT BE A, BIF ST DX B bR B 1 2 2
HoT AL BERE R THOA L s 5 A L
KT &5 — I DA AR B TR 4 ) i
J& %+ (Liu et al., 2024) , X 221 FRY) A REVE 2 B 1
fi%. Bitn, 2 AR £ Mk 0 £ (Dewey et al.,
1988) . BLAMARXEE R AT, 245X E
40%, FAHLIEE DU R DU O RD B £ L bl
T LR TR . XN T SR AL & B X OE

x5 SEREARS AAERERYE

Table 5 Climate factors and human factors index data

il T3
Fhr ADI PR LIRS SFEIX FRIE AL NS FREHE &
FE/C 1B % 3/ (m/s) K &/mm (Nkm?) T A /hm? .
19904F 2.34 3.78 54.22 3.39 300.00 159357 63 40393 6.11
20004F 2.77 3.00 58.00 3.60 410.10 123535 49 35361 4.54
20104 2.24 3.00 59.00 3.10 301.00 160000 62 45327 8.70
20204F 1.98 3.00 57.00 3.60 402.50 153949 61 52153 6.60
*6 REFEXERENIEL (ADI) HXERRE
Table 6 The correlation coefficient between each factor and regional desertification index (ADI)
- R SFEIRERT FEIA FRE AL NS FRE R HRE™
FE/C VL% H/(m/s) K E/mm (Nkm?) TR /hm? Bt
19904 0.6017 0.8641 1.0000 0.6433 0.8255 0.8141 0.8154 0.8399
20004F 0.5193 0.6165 0.6739 0.9443 0.4236 0.4280 0.4158 0.3494
20104F 0.9596 0.8076 0.8532 0.7227 0.7205 0.7568 0.7769 0.4099
20204F 0.7656 0.6488 0.5720 0.4787 0.5990 0.5900 0.4265 0.6200
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Fig.8 Index of correlation between indicators and the extent of
desertification in Huade County
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Fig.9 Annual changes of meteorological indicators in Huade County from 1995 to 2020
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FIRE W 22 G001 25 305 1 A BE A O 1) R J o i N 11 38
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ANBN TR E TR, FEUERKGE 10855 ; FRFR A, (A
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T HEdER, DT KT E B 6 s AL VD R (2
Wi, 2021) . RS FLFAEEBOR, FHIRA SRS
SRR TR, N T b TR AR

2010—2020 4 [0], B T fb 4 BN 11 400 19 9
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FUR 7R o MR 18 1 4 22 VR T A 265 S i A 15 R 45 10
A IR BUR A P, AU B IR R I 24
B b S BR St R SR, A N5 HAAFNE
AR R S0
6 4L
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