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Abstract: [Objective] The Yellow River Basin in Inner Mongolia is an important Ecoregion in China. It is of great
significance to explore the changes of its habitat quality and its driving factors for regional desertification control, biodiversity
protection and sustainable development. [Method] Based on land use data from 1990 to 2020, GIS technology and InVEST
model were used to evaluate the habitat quality and its degree of change in the region. The driving factors of spatial heterogeneity of
habitat quality were analyzed through geographic detectors. [Result] (1) The land use type in the region is mainly grassland,
followed by unused land with a larger proportion. The expansion rate of construction land is the fastest, with a dynamic degree of
change of up to 1.58%; (2) The overall spatial distribution of habitat degradation is high in the north and low in the south. The areas
with high degradation are mainly concentrated in the northern part of the research area, and future habitat protection work should
focus on these areas; (3) The background of the habitat quality in the study area is poor, showing a change trend of first decreasing
and then slightly rising. The Kubugi Desert and the southeast of Ordos City City have the lowest habitat quality grade, where most of
them are sandy lands, and the natural environment is poor. The area of degraded habitat quality accounts for 11.97%, mainly
concentrated in the northern part of the study area and near the banks of the Yellow River; (4) The g value of natural factors such as
DEM, NDVI and Soil type is greater than or equal to 0.050, which is the main driving factor for the spatial differentiation of habitat
quality. Any two factors that conduct interactive detection have greater explanatory power for the spatial differentiation of habitat
quality than their single factor. [Conclusion] In the past 30 years, the habitat quality of the Yellow River Basin in Inner
Mongolia has first decreased and then slightly rebounded. The expansion of construction land is rapid, and land desertification is
severe. In the future, it is necessary to increase investment in ecological construction in the region.
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Geographic detectors
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AR CRITE, TAES RGEME KT IATN R E K, HalCBONEM S A%, HE5R
FEEGURM EER A — . KA RN SRR NENNTI, ANKES) R PEEL R
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Fig.1 Location Map of the Study Area
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2020 1P ¥ SR AN B K AR 258, 8] 3 ey km: 0 — AR B H8 B8O SRR T MOD13A3 #5114
2020 32 1 (7 NDVI % Hiedis, T MOD13A3 #s 521% H 1) NDVI it Hedfe, F8) K& BB 2 1
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Table.1 Land use data classification system

— 2% Hhi 2% First land .45 #h2% Secondary land type
type
i KH. i
Cultivated land Paddy fields, Dry land
My AR AR, BARHL, AR
Woodland Forest land, Shrubbery, Open woodland, Other woodland
Eith e AR M, A G M, IO A M
Grassland High coverage grassland, Medium coverage grassland, Low coverage
grassland
K3 WIS AKEGUHE . KA S . M
Waters Rivers, Lakes, Reservoirs, Permanent glaciers snow, Beaches
B WA AR RS T, ek Ak HUF
Construction land Urban land, Rural residential land, Industrial and mining land, Photovoltaic

power generation land

ARA s o, ABE, EREEML. VHEEMHL. BREML. BRE A
Unutilized land Sandy land, Gobi, Saline-alkali Land, Marsh land, Bare land, Bare rock
texture
3.2 WRRITEE

3.2.1 ABREEA

ASCAERY INVEST3.12 1 Habitat Quality #5574 P4 52t Bl i 1990, 2000. 2010 1 2020 F4E
S0 2 ) A S AR o 2SR DLt ) R S g A, AR 9 X 5 B 15 150 E I 1 JE e PR 5 A
A T J P K] 1 e P 2 RV, 46 2 HE A5 S A B 1) A 3508 1R DA BORE S [ Jl i IR 7 () BB R
T AR A= 45 6 A [ pgl ol R ey o S P2 2 A B A BB A B AN AR B i . b, AR Bt g DR 1 1 Uk
FERERR ) 2 B ke 1) AR SR AL R e, AR B PR A AT R B OK . A AL PR LUK (0-1) SRR
RAESE R R RS, BB, RS RER . BARLE AT AT, BT 0 R RO LR R A R R S 7
1T IS A A B (B 7 45,2016) « A 2020 R (Kim et al.,2015):
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ij: 25=1Z (ZR ) y rxyﬂx jr

2)

. 7 dxy . .
lpyy =1 (_dr max) if linear 3)
ery—exp[ ( rziilx)d if exponential 8

RQ)E)@)H, RAPHERETHE, Y, AMHEE T R B ITEEG o 2 BUPNERZACE , r, A
TG E A AN B RIS x RTAMEAKSE,  BNEERR R K, Qi R X, MIEUE 1: 41Uk
SRAURYEUE 05 Al R /K T HIATIRME 0-1 Z 18); S o L MR F A j 0 b IR 7 r (BBURFESE s ing
AR F T, SRR (RMEEHRES A AR EEEU A AN, 4552 BRI AR A E 1A
s

MRYE INVEST A e A 557 o B ALK A FH =0, 7% i N B R r () 508t 3 S % 30 R FH 8
ﬁ%ﬁ%%ﬁ%@wxiﬁLﬁﬁﬁcﬁw,%*%ﬁ%ﬁ?wkxﬁ@%ﬁ ,2021; FEHALE,2022) A
MRS HEE.
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u, T ° 5)

KON FUR B 2 - 30N SRR I ARAL SIS s Ua A U S FUTT AR AN 235 SR 1RO - b ) i SR A i
BLCkm2) s TABFFURS Bt SRR Jodr, KIZE0(ER), B3R s 2/ K iAo IEME
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3.2.3 ZFREGiHaHr
238 1) 5 4 SR o 24 1) FEL R 600 S 2 1) F K 96, T Sk 07t B8 A0 000 50 ) — 8 M A o 5
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Moran | $58cfifi i A= 158 bt B B AR b AV E AR SRALRE,  DURI AR 18] E AH O LISA FEEUA 7t AE B 2 [l 7y
RIS 7 A AL AL E . AR AT

n Y ey wy (6 — B (% — %)
il —X)2% X wy; 6)

Moran I =

n ORI FE X 43 18] AR B e B i AT g 20 BB | MR T j IOULINME :  x AT S L INME 1
YA wij NZASEEIG R j OAUE SRR . Moran | FMEAT-1 2 1 e, H%T 0, RoRgE A HX
T 0, RARGREIEMAR, RZIMA. HAGHEROS, A BRGE (Getis et al.,1992) .
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Hb R 25 T SRR I3 — M BRI R B ) 2 B o R e SRR R O R R B . Hoket AR iR
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1= No? 7)
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Table.2 The impact range and weight of habitat threat factors

R Threat source Sl Influence range (km) WE
Weight
LW FiH Industrial and mining land 9 0.9
b Dry land 5 0.6
WA Urban land 10 1
A AT JE R 5 Rural residential area 7 0.7

* 3 HEREEEKHEMNTEBMREENSRIERE

Table.3 Habitat suitability and its relative sensitivity to different threat sources
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R 2R SRR UNEN e I TN g B A TH Mt
Land use type Habitat b FiHb Rural Industrial and mining
suitability Dry Urban settlement land
land land
7K H Paddy fields 0.4 0.3 0.5 0.4 0.5
EL 4l Dry land 0.3 0 0.5 0.4 0.5
4 Mk Forest land 1 0.8 0.9 0.8 0.8
FEA MM Shrubbery 0.9 0.4 0.8 0.7 0.7
Bi Ak Open woodland 0.8 0.85 0.9 0.8 0.8
H A4 ts Other woodland 0.7 0.9 0.9 0.8 0.8
1o 7B i JEE T 0.9 0.4 0.6 0.5 0.6
High coverage grassland
FhA o T 0.8 0.45 0.65 0.55 0.65
Medium coverage grassland
RE G E 0.7 0.5 0.7 0.6 0.7
Low coverage grassland
[ I Rivers 0.9 0.65 0.85 0.75 0.8
WIE Lakes 1 0.7 0.9 0.8 0.7
/K EELTH# Reservoirs 0.8 0.7 0.9 0.8 0.7
TRANEVK N 25 b 1 0.7 0.85 0.75 0.7
Permanent glaciers snow
M Mudflat 0.6 0.75 0.95 0.8 0.7
et Beach land 0.6 0.75 0.95 0.8 0.7
b Saline-alkali Land 0.2 0.1 0.3 0.2 0.3
VPR Marsh land 0.6 0.7 0.8 0.75 0.6

e WEAM. RANE R T A SRR A, b, EE BRI, B A5 A SR A A B
JE e FHE R ] R A AU AR BE A 0, IRIR B . The habitat suitability and relative sensitivity to different threat sources
of urban land, rural residential areas, industrial and mining land, photovoltaic power generation land, sandy land, Gobi land, bare land,
bare rock land, and other unused land are 0, so they are not listed.

4 GR55H

4.1 TR AT

4.1. 1 R TR I AR

1990-2020 4FA 5 vy BT A 2% F R A SRR BCR AR AN o L 22 5 0K, R AU/ MO B, R
FIFHH ., BF, bR, @B, KR, JF H ORI AT A A 2B 2 B AR (B 2) . HEL
BRZ . WG, iR, JLTFEZEMAXE (K 3) , 2zXEEEL AR, BS540
B TR o SUEIRL L1 43 5 54.70%. 54.98%. 52.86%. 52.53%, b 2000 fERLHL I AUARIR K, A
82317.98km?2; AR FH Hh 3= B 3 Afi £8 SR AN S 7R 22 1 o, RR 3t i X AR A R R R S
B, WA S HEAGN 21% 4, BRIy 32666.24km?; #f 3 MBS, 250 T3
i, SRR A 5 S AR LB 4 ) 14.59%. 14.04%. 15.66%. 15.85%, 2000 ‘A LIRS/, &
#h 21018.41km?2, 2020 4FHHHIEIFUA B K, (ith 23735.20km?; AR, ZKIZ . HE 1 Hh = 35 1 o T RAR

386



EFINHIE N EY SN S8 FHEAL IR T &3

PRV, R 14182km?2, &R FL X FHHUTH AR 1) 10% 26 A7, e A g 8 FH b P 20 A P A 2R, Mt e 4 7E A 1
FEEh 2 6], AR AT T A X AR AL Mo LR SR BAE 28 ) B A (R4 A R b 22 e — e
FERE RO T PN 50 BT AR S R GRS ThRE IS AT T

BRI KA 5 A T RFEIRERE AL (B 4) o Ko 4% I BRI 28 8 1 A8 b B AR A sh A5 R ik
177 3, BART S, 30 4F [A) B L bRt L g 15 B Py T AR 2 189 a5, 4390389 0 1 1888.52km?., 291.94km?,
1831.84km2, AFALENAE 5> 5N 0.29%. 0.15%. 1.58%, X7 WA ¥ Fl 38 n M x4 2, g HLid
B sl e e . A I BEIR AR AGOR G, Bk i TR 2 S8/ J 39K, 1990-2000 AFE A Hh 2545, /b
T 828.28km?, 2000-2010 “FEHHAA 745k, Iy ok 2423.81km2, Hy sl FAEFH R, ZUSHEEN
1.15%. BtAh, 2010-2020 4FgE i HIHE AOIG K d bl , AREhAS BN 3.11%, $5KC 1 1350.75km?. 30 4[]
ARG HIF RS D, Fidh . ARA M & R AR A G, (AR R A TIRIRES, = B 3)
AP 9-0.22% -0.13%. -0.05%. HAKIIE, 7KIKFE 2000-2010 4FiX H4FE AL f R, HA D> T
208.01km?, 5 SE/DTEIFL (248.01km?2) [¥] 84%; HLHLTE 1990-2000 4F [AIBE 4 5K, 2000-2010 4= HiHhAF 4k,
ZNASSEN-0.39%, (HHLTHAR/D T 3173.62km?, ZTERI AR R R, FARRER R KPR
W, B 20 FARF TR E Y 5K, AN T 866.28km2, {HM\ 2010 EFHFUE, AF AR R T
1389.19km?, Ty HZhZA [ N-0.43%, AL FRELR

107°0'0"E  109°20'0"E  111°40'0"E 107°0'0"E  109°20'0"E  111°40'0"E
1990 ' ' )N\ 2000 ‘ ' }N\

—
2z o
5| 5
S ?
<t

z
z o
) 1
4 )
% 1 1km L 1km|®
© 0 4080 160 04080 160

2010 )”\ 2020 }N\

z
z o
ol |5
< o
OO <
<

=
z o
= 1
g\l [e0]
o km km | €

0 4080 160 0 4080 160

107°0'0"E 109°20'0"E 111°40'0"E 107°0'0"E 109°20'0"E 111°40'0"E

0 ¥ Cultivated land B i Grassland I 7% A i Construction land
Bl it Woodland Il K5 Waters AFF H Unutilized land

387



5 )\ B AR AR K 2 S8 iR AL BT VR 77 227
E 2 ARFHLHFAREZEE S
Fig.2 Spatial distribution of land use types in different years
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AT 3.36%F1 4.99%, (HFHLMH N R EE R, BBk LR DA N ER . ok, gk
Mo IR 0.88%, HANTIRUA 2.11%, LA NE; WHAUKIRES G #HE, H2EBRAK, Mt
BONFRIE -

Srit BORAE , 1990-2000 4E MR 2R ALY MIEA A TR H AR, (HRHERFLE . HRBE AR /N, K
Hd I 10 £EIAEE N 0.05%, #5HN 0%, 2000-2010 4505 Bk A0 oK i 3t 2 18] i RS i M B 42
10 42 [ EHL it A R T 1.89% M THIFR, IR R M6 A8 T 2.89% 0 THIAN, T # Hh A0 R FH b 23 )
0.75%-. 2.19%F HARF ALy, HItbm] W, FEHIFEIX 10 SE2Z2 [ DU Oy . 2010-2020 42 B A
AR A EE Ny 1.61%, FHTAR AN 0.71%, S BRAMER HEEKR S, AREHBOVIE. i
AR 58 A0 AR F HhAH FL Ak, FLAGG ARG . MhAh, Toil R BB IR 2 N — I B #T, 7K
RS B /N, AR IR
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F 4 1990-2020 FHAEFIERE
Fig.4 Land Transfer Matrix from 1990 to 2020
2020
RIS e e e il K35, AR HIH
Land-use type Grassl Cultivated Construction -
Woodland ~ Waters Unutilized land
and land land
Eifth Grassland 45.77 2.86 1.00 0.80 0.28 3.97
4 Cultivated land 191 11.22 0.68 0.35 0.20 0.22
75 FHh Construction land 0.26 0.53 1.71 0.02 0.03 0.04
1990 i Woodland 0.72 0.24 0.11 3.14 0.03 0.15
7K 3, Waters 0.33 0.26 0.06 0.03 1.60 0.24
A FHh Unutilized land 3.56 0.73 0.26 0.24 0.20 16.25
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Fig.5 Spatial distribution of land use structure transfer from 1990 to 2020
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Fig.6 Sankey of Land Use Structure Transfer from 1990 to 2020
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Table.5 Proportion of habitat quality area in different years

s Grade 1990 2000 2010 2020 T 414 4k, Area change (%)
& Low 22.21 22.48 23.43 23.50 1.29
% Lower 15.64 15.16 16.35 16.40 0.75
%% Medium 1.86 1.89 1.85 1.85 -0.01
& Higher 35.10 37.12 37.93 38.73 3.63
& High 25.18 23.35 20.43 19.52 -5.66
& %34){8 Exponential mean 0.545 0.542 0.527 0.528

4.3.2 HEERESFHEBRIIT

WIS ArcGIS [f43HT T B %1 Be A (9 A4 B0 S G A kAT T 0 (9. R 6) , B
PEBRIT R R AR IRAR I DX 35, S € 4 A R R 1 B S 1 XA, K A0 R A BT R R R AR U I X3

1990-2000 EAIF 7T [X. 85.17% 1) X $ A & AR A= 5 o B AR Ak, AR B4 3] e AR AR 35 A AR A ) DX B T AR i
SO, EARSERE R T BRSO T AT X, AR G E B0 7.49%F1 7.34%, AHXT 4. 2000-2010
XA 0 A 05 R S L RS IO B N, AR SR B G ) X LA SRR A3 A T T X A AR, TR
5921.04km?, 5L 3.96%, ACHTHAE TR TARZ, MK ERTDUR B RHE B SR X (206D
FHEAPOR AW S X AL EE, BT FR Y 9005.57km2, THIFHA 5 EE A 6.020%, {H 1B AKX 18 Ay v Al
5, HAZTE BT A B MG i X A . hAh, AR BRI R A SR i X SRR (5 L 90.03%, i%IH
R HEBLRT AR T 4.86%. 2010-2020 44 85 o B K AR et AR AL I XIS AR R 2 4730km? A, T
R HAX A 3.16%, ZRAKIIAAISE HL & B/, ok AR 2B S B R S 2 DM LRI, ARSI R R
PEARAR I DX IR 5 L ik 93.68%, T BHIX -4 (M A B8 R B ARG IO AR e . B 30 ARIAE BRI AR AL,
AR R R R R AR AR B DR 5 A, AR & A 77.97%; AR B R R AL A X K T AR 2 17905.67km2, iR
N 11.97%, AL APIER T X AL EORI ST R T, 45 ORI AR R G, X IR £ 2 h H A
B Ak A A R FE b b S I S g A R R bR SR A A b I DX s AR 5 R R M ) X T AR
15036.66km?, AR (L 10.06%, F ZEAARTER X RN SR /R Z /b AL, K2 R AR ARyt
HOFIAR B X3 A RO IX AR B i AR S, AR BRIRAL I X 2 T AR B G XA, 7R s
X AR AR RBE I OR G T BE, BEAR 1 98 BRI RS AR A RS R Y AR R D, 42 fh1) N A R 300 A 28 TR (R B T4

Fo6 BRRTBEREZREBER (k) RELH 00

Table.6 The transfer area of habitat quality level at different time periods (km?) and its proportion (%)

AL, THA S
1990-2000 2000-2010 2010-2020 1990-2020
Habitat changes Area/Proportion
THIAA Area 11195.46 5921.04 4730.17 15036.66
3% Improve
&5 kb Proportion 7.49 3.96 3.16 10.06
THIAA Area 127369.62 134776.40 140207.41 116595.53
A% Not
&5 kb Proportion 85.17 90.03 93.68 77.97
THIFA Area 10983.78 9005.57 4730.53 17905.67
i1k Worsen
i Lt Proportion 7.34 6.02 3.16 11.97
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Fig.9 Map of Habitat Quality Level Transfer at Different Time Periods
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Table.7 Global spatial autocorrelation of habitat quality

Fh Xt ; D E 4 B2 Z p
years Moran | years # Moran |
1990 0.462 2252'47 <0.01 2010 0.495 2670'39 l<°'0
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BT H IR PR 25 R T IX P 2% SRS R I A R g (AT T (R 8) , IR T g EEA L
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F) A7 76 AH LA FH (3 22 55, 2023) 0 A= 358 57 2 R 77 RS2 F2 i el K 31/ MK ¥l DEMIC0.074) >NDVI(0.062)
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DRF (IR 77 B3R B 1 XU IR 730 i s AR 4 M 18 3 1 i R (WP R 56,2022) « o, X1 X2 (0.146) [
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A8 H. 45 FL g R 71 58, A2 B fARE ) KT H— N I B — GDP (g R /1, 534k, JEik & AN &2 GDP,
FORPZ A 7L X AR S T R s AR AR S 1Y, (R K SRR A A s BAE I K T s — B IER, 2L
RNV X3NX7 (0.079) Fl X3NX6 (0.078) 4oL N TR— AR 2L .

*8 HERREBRINIRVLER

Table.8 Detection results of driving forces for habitat quality

X%} K]+ Driving factors X1 X2 X3 X4 X5 X6 X7 X8
q 0.050 0.062 0.074 0.036 0.024 0.006 0.007 0.015
p 0 0 0 0 0 0 0 0

E: X1 X2, X3, X4, X5, X6, X7, X847l £ +EAA, F—WEHES. &R, BA RiE. A0, £ EE,
WE . X1, X2, X3, X4, X5, X6, X7. X8are respectively Soil type. NDVI, DEM. Precipitation, Temperature, Population.,

GDP and Slope.
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Fig.11 Interactive detection results of driving factors for habitat quality
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P 5 BT N AR B R AR R, BRSO S TR R NIRRT, X ST AR SUOREE—
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