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Abstract

Ecological protection and high-quality development in the Yellow River Basin have become a ma-
jor national strategy. The issue of coordinated development of economic growth, industrial de-
velopment and ecological environment in the basin is gradually becoming a research hotspot.
Therefore, the detection of natural disasters and ecological environment assessment in the Yellow
River Basin are particularly important. This paper extracts the Yellow River Basin in Inner Mon-
golia through multi-source remote sensing data. The land use transfer matrix was used to monitor
natural disasters such as desertification and grassland degradation in the Yellow River Basin in
Inner Mongolia, and the quality assessment of the ecological environment of the Yellow River Ba-
sin was conducted through RSEI. Grassland degradation and desertification in the Yellow River
Basin in Inner Mongolia were most obvious in the 10 years from 2000 to 2010. The results are as
follows: (1) Among them, the grassland area in 2000, 2005, 2010, 2015, and 2020 is 7484.5777
km?, 6914.7979 km?, 5965.8845 km?, 5996.9663 kmz, and 6906.6011 km?2. In 2000, the grassland
area was the largest regardless of whether it was high coverage, low coverage or medium cover-
age. In 2010, the grassland degradation was the most serious. Through in-depth analysis, we have
found that the main cause of grassland degradation is excessive cultivation leading to a reduction
in grassland area, disrupting the balance of grassland ecosystems. With the expansion of farmland,
changes in land cover have triggered issues such as soil erosion, depletion of water resources, and
loss of biodiversity, thereby accelerating the process of grassland degradation. But in 2020, the
grassland area increased by 909.6348 km? compared with 2015, most of which was converted
from farmland to grassland. (2) The desertification area in the Yellow River Basin in Inner Mongo-
lia has been mainly decreasing from 2000 to 2015, but between 2015 and 2020, the desert area
increased by 245.7310 km? and most of it was transferred from low-coverage grassland and dryl-
and. And there is an opposite trend to the growth of grassland. (3) In the ecological quality index
evaluation of the Yellow River Basin in Inner Mongolia, the values are basically between 0.2 and
0.7. There are no areas with poor or excellent ecological environment. This is also because the
main land type in the Yellow River Basin in Inner Mongolia is dry land, which is most affected by
human influence. Therefore, the RESI index between 2000 and 2020 is basically stable, but the
area with medium ecological quality in 2000 and 2020 is significantly larger than that in 2005,
2010 and 2015. This has the same pattern as the increase in grassland area.
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Figure 1. Overview of the study area
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Figure 2. Land use distribution map

2. P BHHE

4.2. THFIREBEESERSH

& 3 o
(1) 2000~2005 4F+-HuEE R M REF AT 2000 “FEm . . R R SR ALY )y 1339.8103 km?,
3894.8942 km?, 2249.8732 km?. 2005 £ ™. K7 o5 FEH AR 20 ) 1251.1091 km?, 3501.6357 km? &5

DOI: 10.12677/gser.2024.131020 216 HoELRL 22 5T


https://doi.org/10.12677/gser.2024.131020

ZEH

2162.0531 km?, e b IC7E 5 B AE O S 04T 190.3551 km?,  FH 7 5 S AL 7 76 it 5 b )

A 106.2032 km?, FH 78 o6 B EE O MI7E o5 BT ARG 136.5992 km?, B& N R M TEI R 317.8572

km?. 2000 £EybHb 5 KB s ARy 800.465 km?, 2005 £EbHb 5 e - ARy 755.112 km?, T i AR R
/> 45.353 km?.,  FLrh yb L OB ARG 18.5144 km?,  Hvb ML g b 7 o B A AR Y 19.8230 km?.

(2) 2005~2010 4E+-HuF| AR 2010 . b R 55 S R4 ))& 1045.2653 km?,
2823.2136 km?, 2097.4056 km2 Horh I 26 B o S TR B 256.6889 km?. Hh 7 o6 B ML Sy ik
(T AL A 945.3944 km?. 15 78 o6 B ) R HB A A 101.3667 km?, % Jyrh 78 o5 B HL A 126.1648 km?. 2010
FEFEIETH A 454.6985 km? *Eix% 2005 4EFEE A T 300.4135 km?o H bt % I 78 2 B b T AR
114.5370 km?, Y LM AR A 62.4911 km?, %5y EhHih A 66.9262 km?, %% Jyrh 7 % FHb A TH AL A 7.3924

m®, XBEFE A FE 5 A 17.9546 kmP,

(3) 2010~2015 4E+ A HFERMEF 2015 Fim. . RE R EHE A )2 1102.2539 km?,
2784.8384 km?, 2109.8740 km?. b Hy S % N\ IC7E 76 M A T AN A 309981 km?.  H S Mk N\ 7 75 B
M TRIA A 39.1240 km?, HI{RTE 5 HEE A\ b o5 R LA 33.4379 km?. LA R B BLAE N
7 o B P TR 58.9002 km?. 2015 4RSI AN 447.9244 km?, AHELE 2010 4FI%/D T 6.7741 kmP,
Horhyb U K78 o5 B 8.6830 km?, % b 78 o B THI AN 2.5568 km?.

(4) 2015~2020 4F-EHORIFHERAERE T 2020 4w, b, fIRBE oR R ML T AR 43 i) & 1253.0922 km’,
3564.5179 km?, 2088.9910 km?, & Fy i A v Fr {78 55 5 1 O T A 43 1) A2 130.6105 km?, 1012.9589
km?, 282.4586 km?. FH A Ao R HLEE NG TE o5 5 v 7 o BRI B 43 71 /2 60.2805 km? 55 55.9074 kmP.
b 78 o5 B N g v A A6 B A T A A 129.0970 km?. 2020 TR AA 700.4260 km?, FHEL T 2015 4E3E
T RGN T 245.7310 km?®, HLA I 5 B N 101.1049 km?, S HEE NTH RIS 67.2649 km?, Hi:

Bt A\ I B 58.3160 km?.
- 43,%%%@.0 i ﬁﬁﬁﬁtﬂ
e i/ i

‘\\\‘ \\\
: Bt A1 Hi] 7 s 5
I&E%Eﬂha o l«&ﬁ;ﬁwﬁb N \\

v/
[t s\ d M
— B AT XX
Do A
[ [emism h R Al
= b | A e N i
Wit it o : 5
v hncll bl
s it sb WA Mt — %y
= s, Amggﬂf&m ]
s o= £ Mol
j‘&ﬁ?%@ e ::%%ﬁ zm m o= / #%?mﬁ —
=ik b '“
El%ﬂ_t, 0 iLb = WU hd=
. e il G o
ﬁ#‘kﬁ)ﬁ CH Fhitia =H M ﬂil. % B £ d—
g&*ﬁ*ﬁ = - =i ibtie— @ o
g = = =
= ﬁ’ﬁi 2 — L 7 Vrb #ll e %
i ‘e it 3o m/%;g:
— R = a —/ S A 1 e
= =bi K Fa =i e Bl K e
ety =P Hha —# 1 Hib [ o= WHlde=
— bk 5 =i fta Ssth AP He— Wikid—
2000 2005 2010 2015 2020

Figure 3. Pattern of land transfer
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Table 1. Principal component eigenvalues

F 1 EBSHEE

TR\ 2000 2005 2010 2015 2020 2005
PC1 0.06 0.04 0.07 0.05 0.06
PC2 0.006 0.006 0.004 0.006 0.007
PC3 0.003 0.002 0.002 0.003 0.003
PC4 0.0008 0.0006 0.0014 0.0006 0.0009

Table 2. Contribution rate of principal component eigenvalues
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PC1 85.04% 79.78% 89.21% 82.60% 83.82%
PC2 8.81% 12.08% 5.75% 10.67% 10.01%
PC3 4.93% 6.93% 2.05% 5.66% 4.92%
PC4 1.22% 1.21% 1.08% 0.63% 1.25%
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Figure 4. Ecological quality of the HuangHe Basin
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