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Spatiotemporal evolution of land use intensity and landscape ecological
risk and their coupling coordination characteristics

Fu Mengyu, Qiu Menglong, Fu Shaowu, Li Xiaoyao
(School of Geography and Tourism, Shaanxi Normal University, Xi"an 710119, China)

Abstract: [Objective] Land use intensity is a critical factor affecting landscape ecological risk. Clarifying the
complex nonlinear relationship between the two can provide a scientific basis for the sustainable utilization of land
resources and regional ecological security. [Method] Taking the Shaanxi section of the Yellow River Basin as a
case study, this research analyzed the spatiotemporal differentiation characteristics of land use intensity and
landscape ecological risk. Additionally, a coupling coordination degree model was applied to explore the coupling
coordination characteristics between the two. [ Results] (1) From 2000 to 2020, land use intensity in the Shaanxi
section of the Yellow River Basin showed an overall increasing trend, with an average annual growth rate of
4.55%. Spatially, the intensity increased from north to south. (2) The overall landscape ecological risk was at a
medium level. The ecological risk index decreased slightly from 0.19 in 2000 to 0.17 in 2020, showing a declining
trend from north to south. On average, 85.5% of the high ecological risk areas were distributed in the eolian sandy

region along the Great Wall in the north and the Weibei loess plateau region. (3) The coupling coordination degree
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between land use intensity and landscape ecological risk increased annually from 0.40 in 2000 to 0.46 in 2020,

showing an annual upward trend and increasing spatially from north to south. When land use intensity exceeded

0.13, the relationship between the two shifted from low coupling coordination, characterized by mutual

suppression, to high coupling coordination, characterized by mutual promotion. [ Conclusion] The land use

intensity, landscape ecological risk, and their coupling coordination degree in the Shaanxi section of the Yellow

River Basin exhibit significant spatiotemporal heterogeneity. Moreover, the coupling coordination degree increases

as land use intensity rises.
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A BIR A O EOME DL SR A 2 22 U R R
N A i 4R v R 5 A RE T AL E B A R
F 5 % SR SR o SR b b R P 5 R A A B R R
RGNS DI RE A AR B X R AR
BNXE R RRG T B, R LA RS
WA 2 DR, 22 [ ) AR A P G 28 0 o M B R AT
M5 SR S KA 4 A R

LR, 2 A 50 £ Mo ) P 56 B2 1) % 1 R AE O
b IR R AR R B BE SR L A ) i
R A b T DML AE Oy 338 — o I W FL S AR Y
T AR AR, DX SR A T L ) L R e
B BN RO AE TR IR AR AR, A 1
BUALHE (95 3 J1 (AR B RS 5 =™ R K 4
PROO IR BB M 2 TR RO L AN A
RN TV AR AR, NS Bl 3 A A JEE X
b b R SR R AT A AR RO T
JE 07 ¥ R R 2 T RO b M R 8 L I T
T R G I RE R B I EE T SRR, b R
GR—NHRAA EE AEESEZMHAENE S
PREE TR XoF T b ) 5 R e 0 R T N £ ) g
i BEAT A

7L A= 25 KU F 78 e R T 20 122 90 4R, B
CR AN AP Ry G VA D R S (T 2 S P
Yo 3l x4 25 R GE A Al | D RE A i B4 5 A H S )
A SRR S AR, LA 25 XU RIS 2 A
[l I 34, IR I T A B A T s S R R
S UL ROk R T BRIz VR Ok T ik LUK
Jey 5 i e S IR B Sy S i ek XURS: T RE i A A 45 K
55 XU e AR MR % R e X S A A XU HE AT A, Y
BT, FH OG5 2% Bl 48 50 WL A 25 UG 5 b ) 28 2 A
A 2 T By 1O O R TR T R AR ST A b e B
FERT ) P 58 5 5 55 AR SR 22 TR] B4 W R 56 AR AT
TR B EE A OC T R 5 R AR S K
W 18] 5% 28 ) S H 0 Ao O 1 S A oA IR A M
5 S AE R 2 6] 52 2 AR ek 56 &, SE B 4

LR AT A S AT o i 0 R R i R R A 3
DRV, 22 8] B9 AR EL AT T OG R AT BIESE

T 3L B B PG B A AR R BT S L MR A A Kk
T M b 32 B AN BT BOR LA R AL S
AR B RAR A, 2R BRI bR CRED | Gk
T RE £ B4 — 2R 9 5] 58 0 K A0 S0 5 ), i X
b ) T i A T R AR A R TR ZUAE AR
PRI, AR S LABE ] O Sl B 7 BB Sy 8 401X, 7 73 71Xk
b AR 5 R R O AR 3 XU IR S 3 S R IR A il
BRI T E Z B AR A TR O AR LU A B
P8 T 455 52 1) T L R St O A 28 XL 1) By 47 4 ) 2 AR
IS SR

1 BFE XHEOL 55 Bk i

1.1 HREMHER

BB VS B, T 106°26 '—111°15 E,33°21 '—
39°35'N, [® 4 i AL 14.3 J7 km* (] D, T 4K 719
km, 5 B T K A 13.2% . 3% X AL T B o 45
JbH R BT A AR SRR AL S LT R R L X
I, B E 2020 A AR, WA AT 3 310 1A b X 48357
AR RAE K 2.2 TTAZTE . 2020 4F , B 0] 3 Bk 6 B B
M BRCHE b KR A3 R A ) b R S )
39 475.1 km?, 32 601.4 km?, 54 777.8 km?, 419.1
km*, 4 586.89 km”,172.1 km*, 2000—2020 4F- , #F H1 F1
2 1) FH 43 531 R T AR 2 T 6 456.8 km?, 2 326.9 km';
AR, R b | A P b RN K 38043 S i T 4 306.0 km?,
1974.2 km?,2 412.0 km?,91.5 km?, ¥ Ja 37 38 bk 75 B¢
Ja& R Bt P 2 KU A AR TE 7~15 °CL AR R K
it 316.55~886.60 mm ; Hb e G4 5 b ARG
SR R 1 146 m, B AR AN 319 m, e I IRN
3748 mo R S A AN MR 22 5, B 0] g B Bk P B
Je 1 rg 0 4 A S A E R X KT R RV X 8+
Fr B2 Y A% DX 8 A6 B L5 X 6 b T o 5 XA RS
7% L B X D



34

ASF A5 T 45 b b R B8 5 5 L A 2 XU 4 I 2 9 A B HR 4 P TR AR AR 293

A

b |

0 300km
[ EwadsEy L
P A

W I TR E L IR %5 R 40T 400 B GS(2022)1873 5 1 bin i 1
FIHIE, R L ME S, TR,
B1 HARERASESHEK

Fig.1 Location and ecological zoning of the study area
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Fig. 2 Spatiotemporal distribution of land-use intensity in the Shaanxi section of the Yellow River Basin from 2000 to 2020
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Table 1 Average annual change rate of land-use intensity in the Shaanxi section of the Yellow River Basin for different periods
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Table 2 Contribution rate of each evaluation index to the
growth of land-use intensity in the Shaanxi section of the
Yellow River Basin from 2000 to 2020 %
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Fig. 3 Changes in landscape ecological risks index and area

proportion of different landscape ecological risk levels in the

Shaancxi section of the Yellow River Basin from 2000 to 2020
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Fig. 4 Spatiotemporal distribution of landscape ecological risk in the Shaanxi section of the Yellow River Basin from 2000 to 2020
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Fig. 6 Moving average trend line of land-use intensity,
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degree in the Shaanxi section of the Yellow River Basin
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