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Abstract: [ Objective] The temporal and spatial distribution characteristics of land ecological security along
the main stream of the Yellow River were determined in Shaanxi Province in order to provide a scientific basis
and technical support for maintaining the local land ecological environment, and to provide suggestions and a
significant reference for other regions of the similar type. [ Methods ] A land ecological security evaluation
system was constructed by DPSIR, and the time and space characteristics of land ecological security in the
Shaanxi section along the main stream of the Yellow River from 2000 to 2020 were analyzed using the entropy
method, the natural breakpoint method, and the improved TOPSIS method. An obstacle degree model was
introduced to diagnose obstacle factors. [Results] O The comprehensive value of land ecological security
increased from 0.448 7 in 2000 to 0.535 3 in 2020, and the comprehensive security level increased from
intermediate to good; @ From 2000 to 2020, the central and northern regions increased from intermediate to

good comprehensive security, and the south region remained intermediate; @ The individual results of the
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evaluation of land ecological security were different, and the trends showed different changes; @ The driving
force, state, and pressure relative to the obstacle index changed at average annual rates of 5.81% ., 6.81%,
and 5.51%, respectively, from 2000 to 2020; the impact and response decreased at average annual rates of
26.74% and 33.43%, respectively; @ The main factor obstacles changed from the per capita net income of
farmers and forest coverage in 2000 to total grain output, per capita construction land area, and per capita ecological
land area in 2020. [ Conclusion ] Land ecological security in the Shaanxi section along the main stream of the Yellow
River has reached a good level in time and space, but there is still a gap in order to achieve the high quality
level. Therefore, in the future, it will be necessary to identify the pertinent area along the main stream of the
Yellow River, adhere to classified guidance, adapt measures to local conditions, promote green development,
reward and punish peers, and promote land ecological security to a higher level.

Keywords: land ecological security assessment; DPSIR; improved TOPSIS; obstacle degree; the main stream of

the Yellow River; Shaanxi section
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RIS F R G0 2 1 ) 81, 38 B2 2% 18 9K 3 1 F & 4a il
LYPE HARCR W 5 W A . G2 AR A b R T,
3 3 7 ol e TR T 2/ A Y K R sy 35 ) HE L E 42
T % T %) T b 2 S 001+ b 0 A 25 % 4L T LUl i A
B A J 3 T 15 FH b R 7 i 6T - Bl T R R ) 3
s o N 280 2 15 P ot A v AL 3 i 22 M 22 Fh BOR R
AR, BT TR LB B H R R
47 S o A RN e o N U 7 =17 N il T D W

(1, ZAAR T AR Y S G g 2L, — 5 5

WRRp o (0 0 J AN ORI & i K L g T RE L aE ]
R 8 A B I BT T U T 2R B Y Bl SR %
x4 BWEATTROEEBEERLH
AETRENENRERERE

W 2/ 6

4 f

W R ANES A M i
2000 23.44 10.58 21.84 28.99 15.16
2005 23.44 12.72 22.46 26.78 14.61
2010 25.28 11.07 24.65 27.27 11.72
2015 25.52 11.74 25.97 25.80 10.97
2020 27.25 10.89 29.75 23.64 8.47

4.4.2 IRAFERIFEE TS 2000—2020 4 E
TV BT B 13 A EL T A A 2 2 4 4 B R
B AR AR 2 B F K2 AR SORR 8 L i A5 1 K0S, 371
28 R M BRI 5 A PR LA I X 8 3] T 37 T 6 Bk P
Boas B R An I8 7 e i B AT 2 W, AR 5 W, &
B FRERE RN —, KA ME, 2000 FIK5) ],
RS 2 e T Y B B DR HE SR T 5 A, b,
AT R R N B K B R B AR
H A RO A A PR - B 4 B o5 K L HE T I 4 B IR
T BB mEL 12.54% . A B R A
A BH B0 B 55 R DR W 0 B S5 O, HE Y e A E TR
THEAAL A IRE 10.73% . 3l Fis o6 g A
By b 1 B PR B A R A R, HE O R AR R AR —
L 5 2 A EL U N B K0 U o A i DR R R O
VDN S E N NS R R Y <A N = W TR £ Y R VA )
LN N SR Y NISEZY B M A - SR B R (5
B 7Y B A b 2E A 2 4 1) S5 R I BELAS R FRT 3R R A R
BB RO S DA ke B2 2 3 1A 1)+ b 2E 25 2 42K
o FEHERF T 5 BT EEE Fh, EEE R R G
AR B N8 Sl R £ 5 7™ i 5 IR A R 4 HE I AR AR
36 % N AR b T BRI S8 KO0 IR A IR 3
RGN GDP MI& 3% B, X —i A Bk
F1 F G 0 N FR G800 R 6B TR R R T
B U A UG B A S 4 B — R R Tk
TS AT DA T 763X P T O DX A A5 2 X A
T A2 HABRAEN. 5 2000 4£4H 1L, 2020
AR AR R At AR F B 4B 1 T RT S A7, #
BT BT SR R A4l A 2A T B RS,
WP AR B LS T 2K ERHEE,
HA RN, BN RERM AR & E5 R
FEHT 5 A 4 B A N B U B Y R R
9.78% HE L ULEA T — & 1 [n) B, R W 76 N ORI
S8 A0 B e N DRI 2 1 7 5L A b T RELUR S A 20
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— B BRICZ AN HERT 5 A8 H B TR Y A
PR 3 ) 2 308 T 1 7K P L N 38 e i T i D R L N 2R
AR o b E . X UL TR E & T A
W i J o F DR I B — I I 29 RV R AR T 2 e Ak i R
il 29 7 Horp 58 it 2 A AL 1 K- 5 2R 2SR
PP 2P D o 33X A T ) 38 A R BT T Y 2 PP
B Bl B RR . pl R TN 34 i b T RO
2000 4 50.22 m*/ NHEME] 2020 4F 582.53 m*/ A,
XAE—E TR b R N B8 v b T AR T A A

AL T (O 2 o 25 5 R R I
FRifEGB50137 (& 1T) (AE 2R 2 W R ) b A 15 18 i
300 m*/ NMBR . A T AR i B I 1 il 29, 7
A PR A U FH b T R 0D L B T 5K RN IR 4R
AL AT . AR T A = 7=k F E A 2000 4F Y
58. 12K BT 2020 4F 1Y 60.54 %, 4 i (%) i B AN
KARE SR T i B 32 22 7, Xt U B 7E &
JR 2 B W )BT - AR 2 28 A B AR B A I
T 2 A5 PR OR R R & R S 40 0 201 11 36 I

x5 BATRARFERIMAESZETERBET

2000 4F EERLFH T

2020 4F E BRI H T

a1
i 1 2 3 4 5 1 2 3 4 5
A Cuo Cis Cu C, C, (Cn Cs Cio Cu Cs
10.73 10.47 10.11 9.99 9.57 13.47 11.78 11.62 9.88 8.65
?[f]/i\fﬁ C](:) Cl(» C,1 Ci C“ C;; (C‘l() Cll CB r CIS
11.31 11.29 10.80 10.30 8.12 14.47 13.27 12.28 10.73 8.90
o Cyo Cis C, C, Cyy Cuo C, C, Ci, Cs
10.05 9.78 9.25 8.92 8.87 15.20 12.65 10.83 9.50 8.24
Py Cis Cu Cy Cu C, Cu Cs C C, Cy
9.07 8.96 8.54 8.38 8.27 10.97 10.82 10.22 9.09 8.62
T Cy Cys C, C, Cy, Cy Cy, C, Cs C,
9.09 8.84 8.35 8.07 8.02 13.25 11.40 10.17 9.92 9.45
- Cis C, C, C, Cy C, C, C, Cyy C,
T i B
10.29 9.74 9.39 9.25 9.18 11.93 10.50 10.41 10.39 8.72
41 1L Cis Cy C, C, C, Cy, C, C, C, C,
9.45 9.15 8.83 8.79 8.46 11.26 10.81 10.46 8.83 8.72
}LF{’(E\_ Cis C, Cy C, C, Ciy C, C; C, C,
11.26 10.65 10.37 10.24 9.09 12.76 10.88 9.91 9.84 9.39
. Cis Co C, C, Ci Co Cu C, C, C,
HIE _
12.54 12.18 11.94 11.44 11.32 13.22 12.83 12.13 10.46 9.78
Cs Cis C, C, (OFF; Cs Cs (OFF; Cu Co
)
9.49 9.23 8.46 8.40 8.39 11.49 10.43 9.96 9.65 9.63
PN Cuo Cis (OFF C, Cs Cuo (OFF; Co Cs C,
9.07 9.07 8.94 8.48 8.38 11.21 10.95 9.91 9.61 8.89
o Cis Cu Cy C, C, Ci Cs Cio C, C,
K&
9.32 9.29 9.14 8.53 8.49 10.73 10.12 9.23 8.95 8.63
XA Cs Cis (OFF Cu C, Cs (OFF Co Cu Cs
8.99 8.70 8.25 8.09 7.98 9.92 9.15 9.03 8.96 8.36
B R A B .

5 S5 R

51 £ it

(2) iy A= 2522 4 KBl g W 3 % % A8 e B k) B

(1) B0 1 2R B G B b /R 2 225K
AW BT BRSO MRE AW ST A R
BERLGR KL T A KSR, 73002 h g

filss MO s T O G0 8 728 A B iR X B T W
TS AR T R A B e 18 s UT e VR 3
ST s 30 B A A B O R 5 TR N TR R s i O
AT A S AN W 1) i i SR
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(3) b Az 25 % 4 9K 2h 1 55 G 43 A3 vh pg AL R )
PR R 5 ) L R R ) A5 G Ay AT H LS 1) v e R
JE 5 5% W) FHR 285 5 4 4 A v 3 ) e AR R

(4) ) J2 B0 B2 AR AL, 3K 2l 7 FDIR S 1 i 40
Frel T Ry i 4R R WE T B R R e 2 B
R TR E S, BASRE  ME N2 BRSO
T REBRE RIS  F REHF XA W
RIBHEMHAEK,

(5) WhAE b 2 B i B AR fh Ok U, 3 T I i 2R A%
B RN FEAE RN~ L£AME, 2000 4F
9K 20 1 CHRAS RS 0 7 TR R AR R A HE R R S N
F| 2020 4R, B U U 4 B 7Y Br a5 BTl 32 R T HE
JPRAET WENEA R RENERERFHAT
5 T,

52 Xt &%

(1) BEAY) ¥4 52 3 I 38 358 v IO ek R 8 R AR S AR
BRI U 4 R R 2 K T LU 2 4 Tl R L B A Ry
FGEIA FAG B0, 7 [ LU KRR R 7 25 5 R 2R Y SR
Yt g v Ak Hb R BB 2R R SR AR AR A TR
.

(2) #% I B ] T U R X I A, Ry 2SR
S DRt 4 DD ) A it ) RN R R A DG ) 1B
W MRIRCPEVE A E A s A S E R (2021
2035 4F) VANBE PG 4 1 DU 1 4 H R R BRI, A TR
SR b R A R B R Y 2 S R KO ek
T U ST O K A S PR R K TR R A 4

(3) HELROLU LN, T HIW AL F T
DL 2R B 7Y B 2% EL i () B Ol R 4 1 25 Ak 4k kR
TRRE 0 AR B U A Pl Ak Tl X AR G B
b OB R S e B R R AU A G 5 Sk I R
filt b B R a0 R SR B SR KR R
i,

(4) BE IR AR A BE B 45 BT AR BT R A R
R ik — 20 Al Ak BT A 28 T RE X DR 9 R R R B AR
Sy FFH A A 9 TE R I e 5 5 G A e I A 1 R
R IR AR A 2y O 1 B 2 AR S AR R SR
Y H HY K MIC)FIF R M sh LB R R .

(5) 28 N, 4 FAT. K2 I3, B
2 ER BRI B AT, ¥ 55 2 90 U [ 4 32 5 15 5 X 2R
ARG PHA LR B 5 R ST R o B, R T (A
T AR R R RN K AR SRR R B R A
Bii i AL s 583 R AE S R R WE KRR,
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