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Analysis and Prediction of Temporal and Spatial Evolution of

Land Ecological Security in Yellow River Basin

Wu Yanxia, Qiu Le
(School of Economics and Management s Xi'an University of Technology, Xi'an 710054, China)

Abstract: [ Objective] The aims of this study are to reveal the temporal and spatial evolution characteristics
of land ecological security in the Yellow River Basin, to clarify its deductive law, and to help accelerate the
construction and development of ecological civilization in the Yellow River Basin. [ Methods] Based on the
statistical data from 2012 to 2021, 58 cities in the Yellow River Basin were selected as the research unit,
system of evaluation index was established, integrated entropy weight TOPSIS method and Moran index
were used to explore the temporal and spatial evolution law, and grey prediction GM(1,1) model was used to
explore future trend. [Results] (1) In terms of time, the whole level of land ecological security was not high
in Yellow River Basin, but showed a trend of good development year by year, and experienced an
improvement from ‘sensitive level” to ‘good level’. (2) From the spatial distribution point of view, the land
ecological security presented the characteristics of ‘large cohabitation and small aggregation’, which always
showed a step-shaped distribution pattern of ‘the highest level in downstream was, the medium level in the
middle reaches, and the lowest level in upper reaches’. (3) The land ecological security of the Yellow River
Basin had obvious positive correlation in space and significant agglomeration characteristics. Locally, the high
safety values (H-H) were clustered in Shandong and Henan, the low safety value are clustered in Qinghai,

Gansu and Shaanxi of the middle and upper reaches. (4) From 2022 to 2025, the land ecological security level
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will maintain a steady rise, and the land ecological security level will remain at ‘good level’. [ Conclusion ]

The level of land ecological security in the Yellow River Basin continues to improve, but the overall level is

not high, and land ecosystem governance and joint protection in the areas along the basin should be

continually promoted.

Keywords: land ecological security evaluation; Yellow River Basin; entropy weight TOPSIS model; grey pre-
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Fig. 1 Location map of the Yellow River Basin
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GTEES RAFGT A AR B 5 B £ 1] A A 2
s s AR ey 8 Ak b AR AN 2 4 AR G R
Jai s /N Y 23 (A ARAE , 3R 2 R B R Ui dwe A L o il
W Z L fe 227 O B R 23 A 4 Jg 5 L i o3 3 o 2 PR
TR e S R F AP AR N UYL
ARTE e R g B T LI HOR .

(2) BT A 2 22 A A7 AR W] 2 ) O A
KRR 35 L [ BE A (] A9 HERS SR SRR A BT
TR, H-H 8RR X 32 500 A A8 5T 307 L0 2R 9] R
O3 MBI R DX B A L b Ml AR ISR BEIR B 2 45
A TR R AE O L AR R IX F 2 A e b By
T HOR BTG o3 M DX, 7 1 A2 PR 22 5% R e S
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(] LA K ATS AN 2 1 A P 6 il BE 1 S5 A A A 1l AR 2
LA T s T3 B HOM A il T & B K AR L O
TR A Sl RE ) Ao, A B i B R AR RO
®3 ETGOM,)ERNEIMESRETMER
Table 3 Prediction results of land ecological
security based on GM(1,1) model

. At + A
ey RIRE T A - e A
2012 0.311 0.311 0 TR R
2013 0.322 0.328 1.847 UK
2014 0.334 0.335 0.043 I #L 2%
2015 0.344 0.341 0.908 Il S 9%
2016 0.349 0.348 0.274 I 2
2017 0.357 0.355 0.745 I #L 2%
2018 0.366 0.362 1.284 Il S 4%
2019 0.369 0.369 0.154 I 2
2020  0.373 0.376 0.948 R4
2021 0.381 0.384 0.616 SR/
2022 0.391 R A%
2023 0.399 ER/I873
2024 0.407 R A7 4%
2025 0.415 R %

(3) WS KBRS GM (1, 1) 1A [t 70 25 51,
] A A 2 2 K AE 20222025 AR AR
Feefa b Lo RIS R IR
42 E W

ST S b A 22 A KO B AR & R R
i, AT LA 7 T 5 K 7 (D) B A S A
GIRNY €Al TN = N 7 ] S i 1 B = v
BT G A A M R B AR R S R B i Al PR 2
VI BB 5% 5575 Yo HE i W D 2 5 152 » o 54 9T 9
7l A 67 T I BRSOk T I VR IR 1 T e e
BEH LK, (2) BT RAE HARE® A
AR g0 % P B AL 5 s AR BA R .
o 22 A DRI R M e B B AR I L5 =l v )
U8 5 ak Ak TR B BB R AR X IR + b
A S IR H AR AR Al X BR R 2% ) J i
1B X Bk 35 48 DX I & R YA B2 56 A 3R Ky 4 B
KR B U B R T, A A 7= Tk A
PLSCHES b IR IR B 5E . (3) Bk Bl b 3
SR R5 T U 4 A% Jm B2 55 Sk I aE v b i A Bl IX R
SRR T B 7 (R 8 PO R A U IR B
B USRS P 25 R TS AR A
KU » T 9 P T R LA 7 5 )38 3l 7 L HE sh it ik
Blt 15 it 1 5 S (o R B ™ i o7 A 5 | 0 3 AR
b A VR e TR R .
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