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Abstract; Ecological land use stability is an important carrier to maintain ecological land quantity and quality. Based on the
land use data of GlobeLand30 in 2000, 2010 and 2020, GIS spatial analysis and ecological land use stability index, this
paper revealed the spatial pattern characteristics of ecological land stability in China from 2000 to 2020. Meanwhile, the
main influencing factors of ecological land use stability were explored by using Geodetector. Results showed that; (1) The
overall area of ecological land in China has decreased by nearly 7.44x10* km® over the 20 years, with the most obvious
reduction in northwest Xinjiang. The encroachment of farmland (76.5% ) and construction land (11.3%) were the main
reason for the reduction of ecological land. (2) The quantity of stable ecological land in China took little change in the past

20 years, whose spatial distribution was basically content with “Hu Line” , of which the hot spot area was distributed in the
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northwest side of the “Hu Line” (42.3%) , and the cold spot area was on the southeast side of the “Hu Line” (21.2%) ;
The high-stable ecological land area accounted for 53%, and there existed ecologically fragile western regions; there was
little difference in the number of middle (24% ) and low ( 23% ) stability grades, and most of which were in the densely
populated and economically developed central and eastern regions. (3) Natural factors, especially annual precipitation and
annual sunshine duration, were playing the most significant impact on ecological land use stability change. At the same
time, the interaction of natural and social economic factors, which became more powerful to explain the ecological land
stability change than the single influence factor. The exploration of the spatial differentiation of ecological land stability and
its influencing factors, which will provide a scientific basis for ensuring the red line of ecological protection, realizing the
optimal allocation and planning of national space in a dynamic context, thus promoting the sustainable development of

human-land relations.
Key Words: ecological land stability; cold/hot spot; influencing factors; Geodetector
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Table 1 The influence factors of ecological land change in China
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Table 2 Land use overall change of China in 2000, 2010 and 2020

P Increase (+) i Decrease( —)
Laril?;pes 2000 2010 2020 2000—2010 4F 2010—2020 4F
HAS FOdT 215.45 216.32 216.18 0.87 -0.14
Ecological land Fith 306.54 310.03 296.83 3.49 -13.2
TEA M 8.75 11.03 9.93 2.28 -1.1
B 4.46 4.47 4.82 0.01 0.45
At 535.2 541.85 527.76 6.65 -14.09
e HIH b 210.7 207.05 204.21 -3.65 -5.84
Non-ecological land PIZS 15.36 16.52 18.73 1.16 221
N1 2% 15.15 17.52 28.18 2.37 10.66
HoAth 183.6 177.37 181.12 -6.23 3.75
Hit 424.81 418.15 432.24 -1.32 10.03
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— HR

1 2000—2020 FhEEFAMBEES
Fig.1 The space distribution of ecological land in China in 2000—2020
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Fig.2 The stable ecological land change of China from 2000 to 2020
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Fig.3 The space distribution of the stable ecological land in China from 2000 to 2020
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Fig.4 The hot spot analysis of ecological land stability in China in 2000—2020
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Fig.5 The distribution of stable ecological land classification in China from 2000 to 2020
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Table 3 The factor detection results of ecological land stability change

/\»‘ﬂl k
ﬁé(}]ﬂ% X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
Dectecting factors
q 0.1085  0.6730  0.5847  0.2406  0.0278  0.1972  0.0115  0.0278  0.0086  0.0410 0.0048
p 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.0454
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A B Hfi R 1 5 sk T 0.6, 4 X2 N X3(0.856) , X3 N X6(0.836) ,X3 N X4(0.825) -+ X3
NX10(0.597) ,X3NX7(0.588) , &N HIEMEE R, X7 N X9 Y3 EAEHHAK(0.012) , 58 X HAl A ¥
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FH MR @ R B R EAE T LR DR R 25 D & 2 NI 88 3 08 i 3t 1 st R e 5 FH S AN T 48 o A 25 T, 3
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3 g
3.1 A Sk | EE T R b A At b S 1] (%) R B A 2 A A b s DA% SR AN M I AR TR

FRAE T 2000—2020 45 9 A= 28 kb5 AR AR A H ] A A B i 50 (3R 5) , A7 18.5%10% km? 2.7x10" km® 1Y
A 25 FHTHB 3 S 1 A b 5 R T, BTN AEAE 14.1x10° km® 8l 0.3 107 kem® 4 235 FH b 43 901 % 1) A 2
P, AT H A S S B Rl S i B N SEST B b 2T 28 5 38 Bk b A 7= T JC AR o o v 1 2 S
M [RIRE R FH M5 A 28 PRI E) A P S AN 22 200 DU B A R3S T 2 Jre % A 28 PRI ) 42 o AS
B, AR 25 HI b R A AR T2 AR 28 R GRS S5 A A B FR 1T T RE AU 4EY , X 5 1B BF I bR B 4 A 25 A
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Table 4 The interaction detection results of ecological land stability change

Xxlezifffri:j X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
X1 0.108 "
X2 0.726 " 0.673
X3 0.604 * 0.856"  0.585
X4 0.262" 0.783*  0.825*  0.240
X5 0.128" 0.756 0.667 0.530 0.028
X6 0.224" 0.725*  0.836 0.257*  0.502 0.197
X7 0.111" 0.677*  0.588*  0.242*  0.034"  0.199"  0.011
X8 0.122* 0.725 0.598*  0.241"  0.044" 0.200° 0.040"  0.028
X9 0.113* 0.676*  0.600 0.289 0.032*  0.224 0.012*  0.034*  0.009
X10 0.125* 0.698*  0.597" 0.244* 0.053* 0.201" 0.043" 0.051" 0.042"  0.041
X11 0.114" 0.681 0.670 0.294 0.047 0.234 0.020 0.034 0.019 0.047 0.005

TG FP 5 BN AR A = AT 5 L WUA 715

RS 2000—2020 F £ 755 IE 4 7S A it E AR TR km?

Table 5 The conversion area between ecological land and non-ecological land from 2000 to 2020

- Hp ) 28 H: A HHE Ecological land A= %5 I Non-ecological land
Land types FUN Hih HEAH Tt Hi b N 3iiEs IS
A ARR 76816.0 9662.7 7070.0
Ecological lands El 99974.2 16591.3 13790.6
TEA M 3666.0 411.9 1211.3
T 4516.3 621.3 7377.4
JeA= A Hi b 73659.6 62742.1 2179.2 2889.8
Non-ecological lands N H 1113.3 1903.7 63.4 86.7
I 2637.5 5352.2 283.2 3722.3

3.2 AR E MY R AR E s I EERR Y B S R

T, A SR E A T A R R RSk A R A B B, PR A A A A SR R A
AT E N ZE AT 20 AR AR A I AR IX R P9 AR e v A A5 i B 30 A S T B X R R AY 46.4% , T
B M3 K I A S5 0 22 S b R [R) A 25 ) B X8 A A M A 25 T b a3 A 22 AR, A SR X B R/INHE I
WA . e FEAE AR IX (62.2% ) >SHFFZEREB KX (46.5%) >V FRAEB KX (28.8%) ;50 PMERK
AR TS 22 F R, FiE 90% MR E 6% (1K 6) , kR E S ASIHRE X M5, Hob e A 25 b S m AUk
206.7x10* km® , &7 I 5 A= A I AE X BT ALY 55.6% , S e ) B 0 B A 25 I S 5 T, TR, 2 AN )
TREIX TR B Ab DX A FH 4544 55 22 b B 2 R ), AN ) DX e Pk A 25 s T B o e AP e 8 25 5%,
ik 80% , K= 16% (Kl 6)

A TIRE X R 5 T A AR S TIRE X TP AR R AR M o EARR A DX, DA ROAS ()R 1 S 2 1) A 25 b A7 A
FHS A R SR 25 (R 5) X AR I 4 [ AR A I B0 5 i AR e e, SR T, Zi )
B RN E R SEEE A LR, 5 X ERE A R LR 25 ) Feoe Az 252 a) v it i
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Fig.6 The space distribution of stable ecological land in ecological function zoning and the key ecological functions in China from 2000

to 2020
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PRGN B G2, (EATS X DA s < il i T B i AR e
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PURRISE AR, S R e T
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“Eﬁlﬁ&%@%”?ﬁ@ﬂﬂ’]iul ] A2 s ]| AR A5 ] 45 H7 2020 & REAOEEST

PP I S A0 = I RE 72 5 1% AR 14 EFF Fig7  The population density distribution in China in 2020
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