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Tab.2 Evaluation results of image supervised classification accuracy in Bayannur area of Yellow River Basin from 1989 to 2020

32020 FRBEZKBBIFHE
Fig.3 Precision of surface coverage type

interpretation in 2020

1989 4E 2000 4 2010 4 2020 4F

IR PENTN S Kappa PEN NS Kappa JEN NS Kappa PEN NS Kappa
KGR/ % FH KSR/ % EYi K5/ % EYi K/ % £

REE DR EH1))i R 88. 41 0.83 91.61 0.87 95.33 0.93 87.49 0.82
EE DR Res)ie 95.13 0.91 96. 03 0.94 96. 26 0.92 88.52 0.82
LR I i 82.23 0.81 83.33 0.84 85. 65 0.82 87.45 0.86
R E 97. 80 0.96 95.40 0.92 97.89 0.96 96. 80 0.93
gyl X 96. 32 0.94 95.65 0.91 93. 86 0.93 93.43 0.90
LA i T 89. 98 0.89 90.23 0.96 91. 60 0.95 90. 02 0. 89
s 0 HL 93.36 0.92 94.28 0.93 94. 46 0.91 95.28 0.93

MAFH 5 R F, AR R B KT 85%), FIFH A A8 G A8 B SR FH Bl AL R AR B 432

Kappa Z %K T 0. 80, WEMIAR U RE R AN 3k, WBEFEIX NI 4500 10 a iR 35 B0 A

FEREREEOR . TR P 2R RS Bk R B
AU 22 ) SRR IS A 2R B2 A Kappa
FBORHT FEAEEL R X AR, U6 3t R 4 1 S T Y
IR E—E R B2 R A R BIAG L
3.2 MRBHEESHER

H TR A B L SR ST ] A A 7 A ) TR
RN, BT AAS YRSt 19— U e iR A7 H AL
f Ve A BIBE S IXARE A RR MBI AR 20 14 057 km?,
BRI 4,

___

& 0 40km ey
g HED 755
R /m Cr—— T T T T
911 1271 1555 1821 2142

4 HARBEBEERER|EAHESFEE
Fig. 4 Distribution range of bare rock gravel in

Bayannaoer section of Yellow River Basin

TEOLIEAT TR, 45 B L3S B 04 A i
A3 AT B A5 3 1989—2020 4F BT i 5 0 2 3
IRBeth R T AL A IR (18] 5) o BRI BT A 1R 45
BRI, WFFEIX AR B X PN b 36 7 o5 2 R 22 R
Ko AR T T S i o 2R AR S b
L A R AT 5 ZE00 L X 3B e ik
G SRR ANl 11 1A A2 A |21 I3 0 o FIR S 1 99
BTS00 ) 12 2 2% U, o M e B 5 I R K I
P R BT I, 5 2 R 5 R AU Bk,
R RN % 7 R S B R A TR IX LR, EE N
BFLL LI bR L, M2 28 56 28 70 AR A A kol 32, 1l
/Dt 43 A (AT 225 D i it 1Ly b e i) ] 8 />
SN TE IR b 2 T 56 2 R Sy RN b ]
O3AT . B T DX AT IS A TS X
AT A O A | T M R T 2 DBk
F, Do AR A BRI VPRI R R BT
T X VG, AL AR L L ik, =5 2 e 7 3 2
A A BRI VRSN S 2 A D, R R
TRAURUDHL ; AR R B R 2, B R
RN AR ;T 1 B IR K, R
AR K,



©212 - EREE 3

2024 4F

(c) 2010 4F-Hh R 3 55 2 A

(d) 2020 47387 6 FS A5 A

I 7 o o I 3 I 8 3 N
B 5 1989—2020 £H R EERREMREBERE S/

Fig. 5 Distribution of surface coverage types in Bayannaoer section of Yellow River Basin from 1989 to 2020
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Tab.3 Eigevvalues, contribution rate and

cumulative contribution rate in PCA

EWS FEAE{E TRER/ % R TER/ %
1 2.467 41.109 41.109
2 1.552 25.859 66. 968
3 1.203 20. 055 87.023
4 0.416 6.936 93.959
5 0. 300 5.002 98.961
6 0. 062 1.039 100. 000
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Tab.4 Principal component analysis of driving factors

R A T F—FWS EoFERS EEERS
i SEWS R e 0.942 0. 196 0.115
RAE 7 B 0.841 0.354 0.327
HERRR 0. 766 -0.171 -0.362
BREZE 0.007 0.923 -0.114
4 T 2 0.229 -0. 505 0.772
UNE 0. 482 -0.502 -0.586
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Exploring the spatio—temporal evolution of land cover types in the
Bayannur section of the Yellow River basin from 1989 to 2020

LIU Yongxin, ZHANG Siyuan, BIAN Peng, WANG Pijun, YUAN Shuai
(Hohhot General Survey of Natural Resources Center, China Geological Survey, Hohhot 010010, China)

Abstract; Changes in land cover types play a significant role in investigating the changes in regional ecological
environments. This study aims to accurately determine the changes in land cover types in the Bayannur section of
the Yellow River basin from 1989 to 2020. Based on Landsat data images, and combining visual interpretation with
supervised random forest classification, this study interpreted and classified the land cover types of banners/
counties within the Bayannur section at an average interval of 10 years from 1989 to 2020. The accuracy verification
reveals an overall classification accuracy of above 85% and a Kappa coefficient of above 0. 80. As demonstrated by
the transfer change matrix of land cover types, the Bayannur section during the study period saw a decrease of
22.17% in sandy land, a reduction of 26. 18% in grassland, an increase of 20. 83% in cultivated land, and subtle
variations in water surfaces. Different areas exhibited distinct changes in land cover types. Desert steppe areas were
characterized by mutual transformation between sandy land and grassland. Cultivated and sandy land areas primarily
exhibited a shift from sandy land to cultivated land, significantly represented by Dengkou County, where the sandy
land decreased by 32. 17% and the cultivated land increased by 57. 48% in 2020 compared to 1989. Changes in
land cover types of desert steppe areas were driven by both social and natural factors, whereas those of cultivated
and sandy land areas were predominantly subjected to social factors. The results of this study will provide effective
data reference and support for more rational planning and utilization of land space.

Keywords: land cover type; supervised classification; random forest
(REHE: FRE)



