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Abstract: [ Objective] The most suitable granularity and scale for landscape analysis of the Yellow River
Delta were determined, and spatiotemporal changes in landscape pattern vulnerability was analyzed in order
to provide a theoretical basis for the sustainable use of land resources and environmental construction. [ Methods ]
The landscape pattern index method and the coefficient of variation method were applied to Landsat remote
sensing images from 2005, 2012, and 2018 to determine the most suitable spatial analysis granularity of the
study area from the perspective of landscape level and type level. The grid method and geostatistical method
were used to determine the most suitable spatial analysis scale. On this basis, the vulnerability indexes of the
landscape pattern of the Yellow River Delta in the three study years were separately calculated, and the
characteristics of their temporal and spatial evolution and spatial correlation characteristics were analyzed.
[Results] @ During the two study periods (2005—2012, 2012—2018) construction land area in the Yellow
River Delta increased by 10.1% and 10.0% , respectively, and unused land area changed by —7.7% and —9.4%;

@ The most suitable granularity for the landscape analysis in the Yellow River Delta was 220 m, and the
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most suitable analysis scale was 3 km X3 km; @ The vulnerability of landscape pattern gradually increased

from the coastal area to the inland area. High-vulnerability areas were mainly located in the northern and

eastern coastal areas, and the low-vulnerability areas were widely distributed across the central and southwestern

regions; @ Moran’s I coefficient increased over time, being 0.354, 0.365, and 0.399, in 2005, 2012, and

2018, respectively, indicating an increasingly obvious spatial aggregation of landscape pattern vulnerability.

[ Conclusion ] During the study period, the vulnerability of the landscape pattern in the Yellow River Delta

gradually deteriorated, and the spatial differences became more significant.

Keywords: landscape granularity; landscape scale; landscape pattern vulnerability; spatial and temporal variation;

the Yellow River Delta
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U i DX S5 73 BT 4 e A 2 S L 220~ 300 m, Be
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33 EWNCZAMNSUERERSEN=EENE
3.3.1 AR EW A Z SRR IE S P HAT RUE
RO S B A W58 R RAK Rl o JORE 30 Dy 2P B B

B AL 2 ~5 A5, B A BIF 58 A 51X R 4
1.5 kmX 1.5 km»2.0 km X 2.0 km,2.5 km X 2.5 km,
3.0 km X3.0 km 4 Fft REE A 58 A% L 38 2o 43 A A [)
o A5 R S o P 8 B CLAD Y 278 57 bR B2 50
FEAE 77 356 57 0 A Jm e 55 M i e L o B RUBE . 3 AN 4R
Py AT A RUJE T S5 O 3 07 4 8 A0 2 A8 5 ek 0L
SRR S5,

£S5 20052008 EHA=AMAANERETEVNENHEHNETREIHIUSESR

P [ 4% FAE 4 H REEME AR A/ RS LEARRE S/ EEHE
K/N/m Y Cy) (Co+C) km ZB(RY) (RSS) c/c+cCy
1 500 ECRA 0.028 2 0.222 4 1.7 0.956 6.88 X107 0.873
) 2 000 EER 4 0.011 6 0.095 0 1.9 0.926 2.83X10°° 0.878
005 2 500 ECRA 0.005 2 0.045 8 2.6 0.891 8.68X 10" 0.886
3 000 ECRA 0.003 0 0.025 9 3.1 0.927 2.39X10°° 0.884
1 500 FEH 0.019 4 0.187 8 1.8 0.958 6.00X10° 0.897
2012 2 000 ECRA 0.005 8 0.058 1 2.0 0.901 2.12X107° 0.900
0 2 500 EiR1 0.003 8 0.039 9 2.5 0.843 1.88X107° 0.905
3 000 EiR i 0.002 5 0.025 6 3.2 0.904 9.96X10 " 0.903
1 500 iR 0.032 8 0.286 6 1.7 0.799 5.73X 10" 0.886
p018 2 000 ECRA 0.015 8 0.114 6 2.0 0.868 9.91X10°° 0.862
0 2 500 EERA 0.006 8 0.060 7 2.7 0.745 3.02X 1077 0.888
3 000 iR 0.003 2 0.028 5 3.1 0.916 8.34X10°° 0.888
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i FUA 25 R A% R/ /N T A2 B I A BE DR UEBIF 501X S5
WLAR Joy e 55 P ) v BE AR SGSE & . il R 2.5 km Al
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3.3.2 FMLILBME EHFIESA K 3R THET
3 km X3 e NUBE A9 BT = A YN S5OULAK SR G 553 1 4 1]
O3 VL 2% g 55 E A G o el L 6. i 3 R
TEBIEFE I B P ATF 5 DX 55 L 559 T2 72 A WRf 3 AN K o 2
Jif 335 DX R A 73 A1 A AL AR AR R T ¥ BE VR AL TR
MFRFE % 7 3 Cor A  HLS LIS Y LU O &, (45
S WAL B B AR AT S B LU MR B s . B e
5953 JRE 3 A A 2R M) P el R0 a5 P b G R UK M)
Sy 2 A e e 55 DX R 2 T A Sy T Y X 5

L]
T 0.2~0.4 (B A& i 53 %)

LVI 3 0~0.2(f& i 55 )
B3 2005—2018 FEHA=RMNENEHRBERERH(LVI) 5 RIFE

R6 2005—2018 FHEA=FMAEDER
=A% 3 e 55 BE 4% BT o L 41 %

[ 0.4~0.6( iz 33 )

E4 i Bk 45 B [

2005 4 14.38 22.18 23.12 26.08 14.24
2012 % 11.56 25.00 24.06 25.13 14.25
2018 4 6.99 24.19 26.08 27.15 15.59

3.3.3 BB MM R KBS H 2005,
2012,2018 4F ¥ AT — Af YN (%) 50 0L e 55 B2 48 B & Jm)
Moran’s TZ5813 7 i, 3 NMEMA 45 Moran’s T
ZH00r M 0.354,0.365,0.399 , H. i 2 K F 135 5
0.001 , Ui I B JaT — AR Y S5 00 g 55 B 5 B Wb =5 1) =5 )
TEARR R, HAH G RAF Lok, S MR R L H
FELIRTR

TE SR 0 4 [B) H A 2 R B LISA 1B b B 45 5
PRIEH] = A I A 6] D7 1] S5 00 A% Jmy G 555 B 119 2 (]
ERBE 4, R 4 LRSI DL — i R

BRARY SO, AR 55 B X A0 A A R AL AR
Jif 3553 RV BV 555 3 il IX = 2 4 A7 A A 5 X TP L 0
HB AR

% 6 T, GG 55 3 X 2 2 A D D s L BF 5
BFEBC P LB AN 14,3820 T R3] 6.99% . X J& H T4 1l
JE A U T A 04 2 R, - i R FH O 2 8 48 o, UL
MR N . FAR G 559 X, v 25 G 555 X 2 448 i e i,
d Ay IS A T 2.0 % F0 3.0% ., Ak, 2005—2018
AR ) = A N SO 55 B 2 AN [R) 1 3 ) AR AL AR AE
¥ 5% DX AU 355 178 S5 LA Jd s 559 8 A 728 4 11 e 3, {HL g
A EAR B B I PR A 3 A I M - b ) 45 4
AR AL, S SR L 3 SOULAR JR) e 55 BE AT
— [ G2 R FH 5 TAE 5 DX v 350 R g 30 1) B R B LR
DX e B L S A7 St 150 R 7 9 5K L B3R T IR Y
M B 372 3 1 o DR 0 5 s O 55 R T i v

20124F

I 0.6~0.8 (%% & e 55 %)

N 0.8~1.0(F M 35 J&)

DR ARAE R IX Oy F2 0 S50 Jm e 58 B2 i — i IX 2
B AR ST DAL BRI ZR BT 3 S Hhy T AL FR AR B
O DX ) 0 BT 24 R R e I s X, S Y
FELLME VR | ORISR A b 3 AR 40 B0 IE AH S 1R 5
Xof J 10 BT B R S VR TR . R DX A Y R
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SiR S BUFOUL AR R B

RT 2005—2018 EHEA=FAMENEF
S ESLB Moran’s I 35

Ay Moran’s I $§ %K P value
2005 0.354 0.001
2012 0.365 0.001
2018 0.399 0.001
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