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Study on Urban Landscape Ecological Risk Measurement and the
Influencing Factors in the Yellow River Delta
LI Jianchun, ZHOU Xiaoyu, LI Huilin, WANG Yuting, YUAN Wenhua

(Business School s, Shandong Normal University , Jinan 250358, China)
Abstract; [ Objective] The Yellow River Delta, a typical ecological fragile area, faces prominent landscape
ecological risk (LER) due to multiple factors. Systematic understanding of landscape risk is crucial for
optimizing landscape patterns and effectively addressing ecological challenges. [ Methods] Taking Dongying, a
typical city of the Yellow River Delta, as the study area to construct an assessment framework, which
consists of two parts, one containing the ecosystem service value and the other the probability of landscape
ecological damage in terms of ‘stress-vulnerability-resilience’. The ESDA and Geographic detector were used
to explore the spatial heterogeneity and influencing factors of LER at the grid scale. [Results] 1) The average
value of LER in Dongying was 0.15, generally showed a spatial pattern of high in the north and east, and low
in the middle and southwest. The total value of ecosystem services was about 3 175.99 billion yuan, Which
was lower than the GDP of that year, and the economic growth was unsustainable. The ecosystem service
value showed a pattern of gradual diminution from the north and eastern coast to the southwest part. The
probability of ecological damage was 0.43, showing a pattern of staggered distribution of high and low in the
north and east, relatively balanced in the center and southwest . 2) The LER showed a significant clustering
in spatial distribution, with a global Moran's I index of 0.747. In terms of agglomeration zoning, the HH

risk agglomeration arca accounted for 32.48% of the area of the risk zone, which was mainly distributed in
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the continuous distribution zone formed by the coastal zone in the north and east of Dongying. 3) The LER of
Dongying was mainly dominated by factors of socio-economic foundation and environmental location
conditions. In the citywide area, the determinant degree of coastline distance was 0.43, which was the
primary factor dominating the urban LER. In contrast, in the urban area, the determinant degreee of
population density was 0.38, which was the primary factor influencing the urban LER. [Conclusions] This

study enriches the LER assessment method theoretically, and provides an empirical support for ecological

protection and risk management in the Yellow River Delta.
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Table 1 Scale of urban landscape ecological service value in the Yellow River Delta Ji 76 /km’

— A TR IKAR M T 5 A B A< H B i i i
Ty 0.192 0.376 0.158 3.663 0 0 0.565

HE25 B 455 JFRL A 0.342 0.863 0.744 0.764 0 0 0.833
IR P 1.429 0.446 0.522 —0.541 0 0 0.461

AR 1.145 2.837 2.826 1.324 0 0.030 2.930

S AP TT 3.406 8.488 5.354 0.692 0 0 7.748

V35 55 B ik 85 8.254 2.487 5.354 0.201 0 0.149 2.558
V| '] 62.821 5.555 36.035 2.223 0 0.045 5.681

+ AR 1.402 3.454 3.435 0.773 0 0.321 3.569

R % EIZSE S 0.104 0.264 0.268 0.231 0 0 0.268
Y 2 3.792 3.145 11.704 0.253 0 0.630 3.242

AR 55 59 2.811 1.379 7.034 0.112 0 0.015 1.428
SE 85.698 29.294 73.434 9.695 0 1.190 29.283

http: // stbexb.alljournal.com.cn



266 KO FEE R

%39 &

S5 WA= 25 IR 55 (L B o7 ThT AR S0 UL A 25 55
{EL-55 AR L w0 AR A4 SR AR A L, BRI A 50

Value= 3 (f,., XK,) (D
n=1

3 Value AR GRS B8 J1 005 £, I H m Fif
AR LR SR 0 T AR 2SR 55 19 S AL T AR (L 0
Jo/km’ s K, N m R AR AR, km® 7
FEIXBA AT RO L 3t R B B

142 ZAASZHME FWATZHMREE
T LR o3 Hr KU T A BRI T 88 A XS D55 3 A 1)
FIR TR A IS s 2 fl 8 B A 5 L R 32 Mg XU Y
I 30D WD S RE 7 MU A2 A 0L AR 5 T i A 2
PENTRETE B A5 IR . A SO a8 - 55 - RS
AN A ST S W A 2 52 U RPN 1R AR AR R L LR IR
11 AN S S5 L A 25 2 B L A sl s 7 0 A 2552 4 1Y
FTRETE . FUrb R0 R SR AR T UL A% A P A
PR TGS A T IO RR 5 IO A Il AR T

Tl SR AR BE AN AC T T B G I S SR AR
B RO R SO IR 35 B A R A R A
PUER . 0 S s L 8 2 i e b 4 42 K R A RS
MREST . 5 B EI A0 5L P A AL 25 2 40 1 B 1 WU 5
W], 35 JBUARE 1) Tl 5 B2 78 A | A Wl v 0 2 2 7 ) (NPP)
ARAE RS SR AR AR PR R (GR 2)
SN RCHFTE R IR IR0 5 454 B AL
H, A SSHTAR LR AR S A X E AR RS
FRAE SR B — A0 2% T8 b (N, D BYAUEE (W, ) T
{E. $5 " - WE 55 BE- IR S SRR s 4 L Xl 2y e
JE BB CR , ) e 553 B2 KU (L (R O AP XUBS B (R, )
AR PR AN 3 2K B E (RO A2 ], #E—
A IEGR e 2SR B2 R[N .
R,=2/_(W,XN,) (2)
Prob=Wp, XRp+W.XR,+W, XR, (3
AR, 3 R BH s W, W AHBALE s N, 4 IH —
PR 5 455 s Prob 5 WL AR 25 32 0L

x2 SUESZTHEMEITMERER

Table 2 Evaluation index system of the landscape ecological damage probability

U g e M PR SR ARGE
Rl A IR 1 2076 YA S BT o L 1 Em 0.313
Jif 31 J b iR IR e 207 14 22 1 P BT o £ Em 0.278
R, (0.40) Toll Aol 5 46 FUR T Al o R, M7 2 4t 22 R R L En 0.107
338 Wi 0B 22 3 2 B B S 1] 0.302
T % IV A BEL T DA B 7 2 L R 1] 0.305
T 551 FMEREE I Fragstat I8 W 570 1 5 W28 5 2 H AL # JE (SHDD i 0.204
R.(0.35) SO I g B FIFH Fragstat J00 5 W B0 4 504 Jad o 9 SESIO R 46 #0(LSD S 1] 0.164
ERBARE FIRT InVest B8 A= 55 5 i B3I 050 90 4 P 55 LA 280 9 A 3 A 3 R ALK T (deg_sum) T 0.327
G BE P 2 RIE 10 FAEBRE NI T IWE R A ISR 5 R 7™ J1 (NPP) & b3 | 0.411
ik TRV AT 38 1 7 A REE 10 Fab 2 H KX AB RGN TS WA LG RT3 Em 0.307
R, (0.25) SEGRRESL HURIE 10 428 5 PM2.5(CHAP) B0 4846 8 PM2.5 e 28 4 3% Eff 0.282
1,43 FASKKE 5000 8 KU 2 X 5000 A & =N/
IR 55 A (0 S50 UL AE 2 R 48 A2 R ) e T 255 0 F A a3 iW,, (x,—7) (x, —7)
gl A AL S A B B 5L B0 AR 25 KU AT S o AR [=—"" (5)

M55 (B 5 SO AR A Z AR e AR LAkt
RN

Risk=normalize(Value) X normalize(Prob) (4)
A . Risk A 500 A= 25 KUK s normalize 24 H — 1k 5
B0 T AT B — & 18] DY AN 6] 7 A 1 52 0 5 Value
A SRS M8 s Prob 5t W AR B ZWIHER
1.5 BEMEZEHESH

R M 25 (8] B0 45 59 B Cexploring spatial data
analysis, ESDA) 2 H] T 45 7% £ 1) 23 6] 5¢ £ AL
SR T TR I R - 9! e o o Rl L ME I < i
Moran's T, J5Z B35 7 35 00 A8 25 KU 16 25 18] A1 DG . 2
0 BB AT XN R WL A A KU 119 2 ] AR R E L 3

é,éwfj é (x;—x)°
o IR, B 2 S AR Es a] MG ORY
S8 5 Ay FIT AT DX I 1 S 24348 5 W, g 25 I A T 4
42 Ja) Moran's I 880 BUE N —1,1].

WHE R Z K bsfEIL Moran's I {HE/EA
HAROCHE, Y Z {5 o iE B B & w), RUIAFAE IR =5 6] B
2 Z (H o0 B 3t R A7 78 7 2s (8] @ A
K2 ZAEK 0 W, R AE sk S BEHL A3 A1

2= )
VAR
K. Z(DHK Moran's T 1 EHKF;Q (D AIEHF
{H:; VAR N Moran's I 73,

http: // stbexb.alljournal.com.cn



%13 2R AR A ¢ BT = A U AR TR R O A 3 XU ) T B o) PR 267
1.6 HiEEER R MAZB R GRS a5k E& e R 308 il

AR S UE SNBSS AURE SR JIUE
LRPERR A . T ARG U R X LAV B 0 2 25 D 3R Y
S22 IR o R FH M L P00 45 7 0 B 3 T S5 0 A 2 XL
B AR B2 M LR 28 . A TR S0 A0 A B v, A T 52 g R 3R
K A AR IBIT 03 G ik 0 D B0 288k LA ] B 2%
PR 2 1 AT RS WO A B K B (G g XL RY p (L
AT B AR R R . iy SR 0 88 A5 A 20 50

1

2 Z:'”:H’ID,,O'%;I)_, P
noy

Ppuy=1—

K Ppo MW T D XI5 0 A 25 RURS: 25 1]
SRR BE N 0.1 e W ITTA B np.
oty T G=1,2,,m)EER BRI 22505 N
I T O A A XU RS BB B T 25, P (H
K ULEH D PRIZE X I 5% DX 550 00 A 285 KU 18 A0 55 i 5
JEE 7 AR ) 5 e K

AW GEAER O A B Seah b, BN 3
TH i 6 A 5 DX S5 00 2 285 XURS: 52 il BT 2 1) 4 25 28 O ik
filh . AE 3k T &R RO IR BN T L 4 S AT AR AL N AR
AT &7 S5 R B8 L i W AR A R g8 7 AR TR I S
2) B KA Z5 A o D B s AT B S A RE A5 =F & Ik
HRe . WHe h F M AERRGE W 2 HERAH T X
. D) HIN A K 38 BT R R T xR
FESATE SRS AL R A CHIEN . £
GUAE 3 ANYERE R AL ) 14 A SRR R, 1
G ) Rl PRI FR AR IR R (R 3D

F3 HEFRUERER
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Fig.3 Spatial distribution of landscape ecological service value in Dongying City, Yellow River Delta
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