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Abstract: [Objective ] This study intends to comprehensively explore the land ecological security situation of
the Shandong Peninsula and Jiziwan of the Yellow River, provide a realistic basis for realizing the ecological
protection and high-quality development of the Yellow River Basin and promoting the strategy of “jointly
grasping the great protection and jointly promoting the great governance”. [ Methods] The entropy method,
kernel density estimation, Markov chain and obstacle factor model, and other methods were applied.
[Results] (1) In terms of level change, the growth rate of land ecological security in the two regions was
“inverted U” type. The level of land ecological security in Shandong Peninsula was obviously higher than that
Jiziwan of the Yellow River, but the growth rate of Jiziwan of the Yellow River was faster. (2) In terms of
time, the land ecological security of the two regions had the characteristics of “single core” evolution. The
regional differences in Shandong Peninsula were expanding, while the regional differences in Jiziwan were
narrowing. In space, the two regions showed a spatial distribution trend of “high in the middle east and low
in the west”. (3) On the evolution characteristics, the evolution of land ecological security level in the two
regions had the effects of “path dependence” and “self-locking”. (4) The ecological security of land in
Shandong Peninsula was affected by the per capita cultivated land area and the average application amount of
chemical fertilizers and pesticides. The ecological security of land in Jiziwan of the Yellow River was affected

by landscape fragmentation and forest coverage. [ Conclusion | In the future, Shandong Peninsula and Jiziwan
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of the Yellow River should not only classify and implement policies according to regional advantages, but also

proceed from the overall situation of the basin to jointly improve the land ecological security level of the

Yellow River Basin.

Keywords: high-quality development; land ecological security; temporal and spatial characteristics; factor

obstacle; collaborative governance
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Fig. 1  Overview of the research area
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Table 1 Evaluation index system of land ecological security
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Table 3 Evaluation standard of land ecological security grade
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Table 4 Land ecological security level and growth rate of

Shandong Peninsula and Jiziwan of Yellow River

from 2000 to 2020
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Table S Probability transfer matrix of land ecological security grades in two regions from 2000 to 2020
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Table 6 Obstacle factors and obstacle degree of land ecological security elements in Shandong Peninsula and Jiziwan of Yellow River
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2000 22.85 11.09 12.00 8.73 5.00 19.12 4.06 13.01 2.16 1.99

2005 22.74 10.87 12.27 8.10 5.71 19.03 3.89 13.48 2.04 1.87

mzf 2010 22.69 10.98 11.96 7.77 6.06 18.60 3.81 13.87 2.30 1.96
i 2015 23.75 10.08 13.15 7.62 6.82 17.26 3.49 13.18 2.32 2.32
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T 2015 12.08 11.74 18.30 7.35 5.27 14.41 4.61 21.13 2.47 2.64
2020 12.13 11.25 18.87 6.61 5.28 14.79 4.75 21.08 2.57 2.67
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Table 7 Obstacle factors and obstacle degree of land ecological security index layer in Shandong Peninsula

s %1 %2 %3 i T 55 f
RN R AR/ FEERNER R/ Y% FRREE RAE/ % RREE RRE/% RREE R
2000 €33 4.59 C4 4.32 C3 3.89 €30 3.74 C15 3.71
2005 €33 4.62 C4 4.34 €30 4.02 C3 3.82 C17 3.74
2010 €33 4.53 c1 4.18 €30 4.08 C28 3.85 C4 3.77
2015 C1 4.35 C28 4.16 €33 3.95 C30 3.87 C5 3.75
2020 c1 4.37 c28 4.19 €33 3.91 €30 3.84 C12 3.72

http: // stbexb.alljournal.com.cn



264 K AR IR R

5 38 4

M 2000—2020 4F JLF AR 5 n By F A K+ (GR
8) M » il 249 1 4 Hb 2B 75 22 4 KO- 4 T 11 32 B R A
TR ek oL F B iE R (C33) A GDP(CH) WFR 5
R & R (RED) N HB 2 (C34) , Tolk = 1 HE i it
(C18) FRMFE B R (C15) 5 MM EE (C13) i1y
HERL E (C28)

AR B ok L 2 0, % i I 6 (C33) 5 fF 5T
5 & (RE&D) P8 32 H (C34) 1 B i B BLAR A
W7 R o AELATS 2 R M L A A i A S e 4 11 B
P, 3 5 BT 1 35 v U b DX 3 R T I R B A8

Al N A U 56, TCTE O - A 25 28 4 1 ol o 4
HEEE 4, A GDP(CH) \ FHFMEH R (C15) . T
b = HE R (C18) 1 BH A A% B RN W7 T B, R L
WA LT R BRI AR TR ERW )
FEAR AR B R, S WL B (C13) 5 Hl 34 e HE il it
(C28) My B fig BE RN, 6 7 L4 1 £ i AR 2
ARG Tk fe N TR 158 AN E R T
[ % DX FROAR BR R B L (F A AR R R IR T
FRITGN T., 3 B0™ A K0 BiHE B, n R+ b A= 2
G e 55 1

x8 HN/FTIMESREEREEBEFRIERE

Table 8 Obstacle factors and obstacle degree of land ecological security index layer in Jiziwan of Yellow River
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