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Abstract; Real-time assessment of desertification sensitivity in the key ecological function area of grassland at the northern

foot of Yin Mountain provides theoretical support for desertification control in China’s arid and semi-arid regions,
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particularly in agro-pastoral transition zones. This research employs the MEDALUS model to create a comprehensive
evaluation system for desertification sensitivity, incorporating factors like topography ,soil , vegetation , climate ,and hydrology.
By dynamically monitoring desertification sensitivity in the key ecological function area of grassland at the northern foot of
Yin Mountain and applying linear regression and geographical detectors, the study uncovers spatial-temporal variations in
desertification sensitivity and its driving forces. The findings indicate that desertification sensitivity suppression is less
effective in the northwest of the ecological zone than in the southeast While indices for topography, climate, and vegetation
quality remained stable, the soil quality index increased from 1.028 to 1.165, signifying a reduced capacity of soil to
mitigate desertification. Conversely, the hydrological quality index dropped from 0.769 to 0.713, indicating enhanced water
resources’ ability to suppress desertification. Over time, desertification sensitivity increased from east to west, with the non-
sensitive area shrinking from 20.68% to 14.80% , and the exiremely sensitive area expanding from 10.34% to 13.06%.
Spatially, desertification sensitivity increased by 7.97% in areas surrounding the northwest deserts, grasslands around the
northern slope of the Daqing Mountains, and grasslands adjacent to southeastern farmland. Meanwhile, desertification
sensitivity dropped by 0.91% in desert-steppe regions extending from the Langshan Mountains northeast to the Ulanqab
Plateau, resulting in a slight overall rise in sensitivity. Hydrological and climatic factors were identified as the main drivers
of desertification evolution (¢=0.779, 0.768) , while vegetation acted as a foundational factor (¢=0.757). The effects of
topography and soil on desertification sensitivity were relatively minor (g = 0.286, 0.627). Grassland and forest areas
increased by 317.02 km® and 175.71 km®, respectively, while cropland and unused land decreased by 239.47 km® and
527.85 km®. Although reforestation efforts have somewhat curbed desertification, the increase in desertification-sensitive
areas in reforested zones (13.74% ) was lower than in non-reforested zones (44.11% ). Desertification sensitivity continues
to rise overall, driven by improper reforestation practices, climate change, and water scarcity, necessitating further

attention. This study provides a scientific basis for desertification control in arid and semi-arid regions.

Key Words: desertification sensitivity; returning farmland to forest; arid and semi-arid regions; the northern foot of

Yin Mountains
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Table 3 Classification of sensitivity transition types
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Fig.7 Spatial distribution map of desertification sensitivity in the study area

2.2.2 VAL RUBMERT AR{

2000—2020 4FBF LA 7 B i AR AR T RE DX A () SRR B G 4 T AR GE 1+ 45 SR W IET 8 Fras, 45 R R W Bl
B B AR, AN [ SR 2 70 ) e 2 2 R 0 Dy 32, RO D sh AR A, LK1, AN ST o5 B SR IX 1
TR FRAE T 1Y (28.55% . 20.70% ) 77 T W1 B K T4 A (1.43% . 15.43% ) , HB 380 24 150 3 52 5 30 Ay vk /0> 26 13 500
DR A B AURK T B U 1 U X A TET AR AE R N (22.98% . 27.95% .20.15% ) 77 TR T 4% it (20.22% |
18.21% ,0.96% ) , FA #2070 = BRI N W MBI A S 3G AL, e A, W 8 0 DXl iy i R A8 35 1 o 1
S YR 1 DX A AN R X
2.2.3 VAR [ ARk

K T 1A e 9 1L b 7 8 5 A= A T RE X AE 2000—2020 4E[i] i DSI 28 Ak a7 4004, 3520 b7 H i
EE, ZEFUNE 9 FR , IRE X YA [] D5k 1 10 Ak A e S22 AN () A Al R 34, DA I 57 Y ] 3 P 3 Ve

T LA R Hb K 7 e A b 320 174 7 e it DX, VD A AR A | TR AR L AR AL ARl XS i 28 15 2%
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Fig.8 Area of different desertification sensitivity transition types
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B U ST RE X VD B SR AL (U AF (e W ) 2 ) S Bt . 280t MT , YD AR SR e B T A T AR 5 DI RE X
SNHIFREY 7.97% AR 35 TR X 1.45% , YD EEAL RO R R A9 T B 5 D REIX R AR A 0.91% , %

Wk FE VBSOS TR A L R R T AL Y 7.06% , % BV AL BUSME B R T
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Fig.10 Significance of desertification sensitivity changes
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Fig.9 Trends of desertification sensitivity changes

2.3 UEALBUSHER W R T

FI AR XD A SR ) 2 )

ASCAR B R A GD” AL DA 1 BRI G B, 30 3 o SR A 1 AE I I DX AR I T 10663 MREAS £, 3K
i (K 4) .
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WA TRIAF 03 1) 7 S MR A S, 45T B LU AR S A 25 R DX P ik 2l PR 380 Vb B AL SR P 1
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PERZ R R A P AR T LS A I R OS2 e B/, A AR Y g (B2 AN TR R JBE i 3l , JEHAE 2015
AR A1 2020 4F K SCH TR R A B A BrAs Al . £ B R SCRIPUBE N R AR B L LR o A 25 D RE IX Y
b YA A R R H O R R R R AU R A RSN R L AR SO Y A
SRR ) S 0 IR LRSI PR 38 e e 7 5 R 08 Wl 28 P b VD AL BURRE ™ . LA, SR P 3 X Ak
TR E A ) — 7 A BRIV, AELR2 i A X535

R4 BAEZRMBERMER

Table 4 Geographical detector results of natural factors

IFigici=g A4 Year Pt
Quality index 2000 2005 2010 2015 2020 Mean
I R 5% Topography quality index 0.288 0.322 0.262 0.295 0.265 0.286
+ 3 TR FEHL Soil quality index 0.607 0.577 0.616 0.647 0.688 0.627
FEAE TR AE B Vegetation quality index 0.792 0.747 0.765 0.736 0.746 0.757
SRR %L Climate quality index 0.759 0.755 0.780 0.765 0.780 0.768
IKSCFHRAE L Hydrological quality index 0.800 0.755 0.808 0.760 0.771 0.779

2.3.2  RBFLMRT VDB SR 5

2000—2020 48] B L b 78 5 B A= A5 T RE DX 14 32 2 4 2 R0 A B iy R 1] FH AR b, S A b s BG4
2000 419 96.56% T K% 2020 411 96.11% , /KI5 ARH AT EE B F M9 5 BEAR XS 38/0N, H D 2000 4F113.44%
B TFE] 2020 460 3.89% , BARAE AL R E (F2 5 8 11) o 7EIX 20 4R A4+ R FH S Ak A b M40 A T AR
), R AT P b AR AR B b o e/, BRI R 32 A A AE D) RE DX R R AR
SRR 20 AR HEIN T 317.02km*, (5 SIS Y 41.32% , AR R RS N T 175.71km? , 3% FEH D) T
“IRBFA PRI F EEHORIRT KU VD A AR S TR A 800G . AR b 32 ZEAE P AR DR X A P L8, E A S
VORI R BE | R AU /D T 527.85km? o5 AU/ 1Y) 68.79% , 2 A X R F A8 2 T RIS T WoE EE
I Hb D) 3 LA AT X AR AN AR LR, 7 20 A8 T 239.47km” | R e T XS4 A AR 4 0 BE 1 1 5%

£S5 2000—2020 £+ F 110 F) AR BB IR kn®
Table 5 Land use transition matrix for major types from 2000 to 2020

Fisf 18] + bR 2T HEH Mt FHb, R Bt
Time Land use type Cropland Forest Grassland Unused Land Total
2000—2020 4 HfH 6871.39 121.17 490.03 32.27 7514.86
At 27.11 763.93 42.95 4.99 838.98
Ul 387.55 109.66 63631.77 508.37 64637.35
RF 3 43.64 22.37 952.54 20052.57 21071.12
Mt 7329.69 1017.13 65117.29 20598.2 94062.31

2 6 AT UL SRR X VAL SRR R T RN 42.73km? | B BFIX B FRAY 13.73% ; UKL T
R EIAR 11.94km? , dRBFXEEIARIY 5.219% , FLARTHF Bk S 5 b i) DX s, BUsRe B2 1 T i T AR
7.16% , FRERITRIF Y 1.62% ; B Hiu e bt i DI ORI AR 5 3.80% , R &MY TR 7 0.49% .,
BEAN eI et MRS ( RPE R bt )  SUBRR RS A LU 2.77% 1 F R LRIk 3.10% ., B4k
F AR RPN S B P AR B IX, VDAL R B Y IS T AR B IX, e A S ik TR — 2
JE A T VDA U BE 0 T SR, B A A R ) DX BURRRR FE 1 T T BGE 35.09km”

FEARRBEIX, A SO AL R 2 3% = R 5 SO i A B b AT T LR, AR AERBEIX
VOl SRR BE T A AR 5177.91km®, o5 AR B X OEE FLAY 7. 17% 5 1 SRR BE R R A T AR
676.14km”, i 0.94% , tHILZ N, AERBF X W FUBAR E b T Lol FAR AR IX o, B B AL S #f b i X
I, UBRR E R R (11.74% ) BT E TR (8.59%) , HAYEE M ISRy YA AR RE FE b T 1 ALY
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Fig.11 Spatial distribution of land use types from 2000 to 2020
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Table 6 Desertification sensitivity changes in returning farmland and non-returning farmland areas

R R 2 AR S L W

g;):jizon Land use types Changing area Increased Decreased
of change 1 i m v percentage/%  percentage/ %
BBF AT ERR X Bt 115.91 0.36 4.25 0.59 3.80 0.49
Returning farmland and barren #ith- 5 ith 446.87 4.48 30.61 7.95 7.16 1.62
mountain afforestation areas b - A 103.20 0.15 2.88 3.40 2.77 3.10
Bt 665.98 4.99 37.74 11.94 13.73 5.21
FEEPFIX Bt 6043.28 90.62 502.15 231.92 8.63 3.38
Non-returning farmland areas RS- B A 718.41 6.46 35.80 2.70 5.54 0.35
B -2 b 58774.00 816.30 3641.91 393.33 7.01 0.62
b A b 308.65 4.37 28.92 45.47 8.59 11.74
- RT3t 40.82 0.20 1.79 0.14 4.62 0.32
LS R SAIIED) 456.35 7.82 41.57 2.58 9.72 0.51
Bt 66341.51 925.77 4252.14 676.14 44.11 16.92

I . B R4S Stable; T # B EHEHN Extremely significant increase; M. W.ZE M Significant increase; V. W3R/ Significant decrease

it — s 1B B ARV D BEAL SRR A 2 ) AR AR E AR IR A A2 i, YA B (A I AR
ST [ DR R e o BB AR MO MR U R RS SE R (3 7)) o PR AL bR AR 5C R 8 -0.011,
G T 0, Ul WIAF MBI AL MRV DBEAL 1 2 W 5 rP v, SEAC A B MO OG 2R  F Ml A e i AR A G
FH-0.008 , [FIREARH HIT T 0, UL B i A2 Sy B 3 0) 00 J5 14 0 52 0 folc 583 T e 2 A A bt s ) R G R K

®7 DEGBEESEHERAREUNXER

Table 7 Relationship between Desertification Sensitivity and Changes in Reforestation Area

B[] A L RS A AR FR KL BFEEP EIEER [ml )57 7%
Time Land use types of change correlation coefficient Significance P Regression coefficients Regression equations
2000—2020 B Hb-bh, -0.011 0.701 -2.461 y=-2.461x+0.101
Hi - F 4 -0.008 0.358 0.442 y=0.442x+0.036
1l PR -0.129** 0.000 0.089 y=0.089x-0.093
*x NI 5% 3 MR
3 itig

31 Vb LA 2 s AL R B 22
R SCHF DA U3 8 1SR 5 S 153 0 5 A0 | s FE SRR 5 FE U A X 843 A 7
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BIFSE DX S BRI H A A ) P 3 30 7 15, AN SRR B B IX. T2 B A 7R S XA i bk B 3t
D3, ) b ARG P SR AR Jr . XA AR RS T 122 DX A A AR
[ PHALE AR , A SCROBTFE S RS AT . A SCRIBT TS R L, 2000—2020 45 B 1L AL AE & AR 25 D BE X
VDA AR T B2 1) 2 5 ) S R PR SR B D 7R i v AR, T 1] P B A o e SRR B A0 B - 3
JCIX — AR A R B 3 B A2 K SCRIAAG A 3R I S, 28 U S R T 2 R AR AR R — B (S R R
SRS RATAE 22 57, LR IR T R AR SCHE b R Z2 R 7 DX B FRAE 8 ) AR [) , AR SCHE S b AR 2 o 17
SR o3 RN FRAR I A5 T R ORI R [T R a5 R G BAL . 5 4h, Y B AL U sl — A 2 1
ZHFAE M E i B ACSCE S I T 5 X R R AR Al K B8 IR A SRR s
3.2 IBBREMS VAL BURE A9 5C R BRI

IRBHAEARIE ] A B A S PR M HEA T (19 A4 259A B U AR, 5 7 30 3 4 B A b B B bR O 7 T X T
R, S - A O SR AR ORI A 2 8, AT % DX A Y8 A R 7 A RS2 o AR SCRFF 9 25
BB BB X S AR B IX - PR SR i A AR R 22 5 . IBAFIX L b AL R B T il AR L 51/
TARIBBEIX IR HFR AR BEXIFE X 59 TE HE MR, (HIE B X A b e A S B2 e i AR EE 473/ T4
IRBFIX PR AT 5 O RE B A, AR L TR I 0 s esh BRI IS AT (A 13
LR PR B SRR 1 1 RS N T HR KU AR bl BURRE T ATEIE Y R BRI A AL 2
2R ST IR ¥ R 3R e A A5 BRBE 0 (H A7 A A AR 2 AR A A 5 R, AR S SR 5 ) R —
o, WAL R RN EPHEARTTAR VAR 2 U DG OG R G B S B 7T X VAL
SN Tt B R TR B 5 KBRS H A R 3 AL R T b U2 AL, Trac 5512 7 rp [ U
N4 HER BB AROETE 38 A I B fa) SRR R AEIE vh A H EA RT3 28 DI AL o AR AR DUR RE i
PRI A S R GRS, ST > TR A, S A ST TS 4 SR AL, DR 1B B ade AR ) ST e o A 1 i
PRI EE S SR RFIE A A S FREE R RS 18] | i PR IR 3R A 1 LA R AT B 2 B RS T A
Jo IEBFEAE AL I AL REIR AR IFUK AR FHRBCRBE T o, T2 R AR IR DX B AR S R SR IR
W, BAERE M IRETS © 5 R IR O] 25 5, vl DLIRBHIG BXT AR 2SR BE A s &2 2% 2218 HLIG , X ]
AEWR 2 S BOP B BURHE FRRSAR R RN 22— A, A 250 5 N 10 R R B 2 T 5, A ORI AS; B it
AAT 0% S5 A B R i, AR T S OO L, 7 B PR GG S O BELAS A 2 A i ) 2 2
IR RIS IRAEAMUWAS R T840 P ARG, A= 1 g 34 45 1] R0 02 DX AR A8 R 10 A R R
PE— RN TR SR E R

BRI RS e S A A BB IX AT M AR IR I A AN sl R AP DI REIX, S0t IR AR AR 757 X —Jfy BB 5 1
(9, BRIRIZIA BRI 7E B L AERE A7 S A A T RE XU T — 8 Ak, (BB AR R WD A U3 7 LT, ke
AR, LR T — 2 S SO, BRI G E R i A A D RE X UMRAR B 6 LA R LA TT T A T

(1) RHCE BB 7 LA R e 5 B R B, T 5228 5 DOK BT D B2 Aok, I 7+ 52+
B DX R R A W DR A A o L U CECHE DUIHE DR 2 5 DO, S ] A ] 4
S BRI , i AL ER A T AR I A T R SR A R B R , SEEE BR AR A AR R

(2) X T IIREIX PH AL AR VO S S T B XU Vb a8 1 YAk 1] J] i 4 X 8 S 2 V84K Bl v AR Y
ol A T2 AT D EACSE A L (Bt R | R4 S b o BE T A4
IR B XA 2SO AV BEAL B 6 B BOR SR B G A B DRAH SRS A7 22t 5

(3) AR IR AR T LA BLALREE T 5 R I X K R AR, [ AR AE S A [R] s 1o
BB AR, DK H R BIRTHR T SREOMCR IR bR RV 2 22 0 5 B GRAR, Sy Sk 0 e it 3 1R 7D
AR IX B XA 5K

4 it
2000—2020 4EFA 1L ACRE R AR A DI RE X A HBTE | A5 R A 0T V0 Ak SRR AR 4 il 4 FH PR AR X AR
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IR FA TR B, K SO B AR I B BT DR DX 0 A BB AR 1] P TR O
AN U 13 JEE SRR DX Il ) T BR 81 3, TR L | 8 AP Al DXl g A M T, R A 2 0 A A e o )
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