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Abstract: Researching the trend of landscape ecological risk changes and its driving forces is of great significance to
protection and development of watershed ecosystem. Based on the land use data of the Nansihu Lake basin from 1975 to
2018, we constructed the landscape ecological risk model with ArcGIS 10.2 and Fragstats 4.2. With the help of spatial
autocorrelation analysis method, we explored the spatial and temporal changes of ecological risks in Nansihu Lake basin in
the past 40 years since the Reform and Opening. And we used the geographical detector to quantify the impact of driving
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factors. The results showed that the largest patch index was decreasing and positively correlated with the ecological risk
index, while the fractal index distribution, Shannon's Diversity Index and Shannon's Evenness Index were negatively
correlated with the landscape ecological risk index. The ecological risk index in the study area had a strong agglomeration
effect in space. The high values were grassland and forest mainly distributed in the western part of the study area, and the
low value was mainly distributed in the north of the lake and cultivated and construction land in the northern. On the whole,
the landscape ecological risks in the study area were mainly low and low-medium risk areas, and the average value of
ecological risk kept decreasing. Geographic detector analyzed showed that altitude and human disturbance explained much of
the landscape ecological risk, and factor contributions were all above 35%. In the future, it is necessary to reduce the
disturbance of unreasonable human activities to the regional ecosystem of Nansihu Lake basin, reduce the ecological risk of
river basin, and realize the sustainable development of economy, society and ecology.
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Figure 1 Location map of the Nansihu Lake basin
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Table 1 Indices of landscape patter from 1975 to 2018 in the Nansihu Lake basin

A S INC RS R AR B PR BRI S R EL
1975 77.8896 1.0428 0.8035 0.4485
1980 28.6672 1.0472 0.9439 0.5268
1990 28.4512 1.0471 0.9666 0.5395
1995 28.5426 1.047 0.9595 0.5355
2000 28.0308 1.0475 0.9602 0.5359
2005 27.7472 1.0479 0.9754 0.5444
2010 27.8391 1.0496 0.9446 0.5272
2015 27.5574 1.0497 0.954 0.5325
2018 11.3827 1.0506 0.9755 0.5444
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Figure 2 Spatial distribution pattern of ecological risk from 1975 to 2018 in the Nansihu Lake basin
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Figure 3 The areas of the ecological risk from 1975 to 2018
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Figure 4 Change of ecological risk from 1975 to 2018 in the Nansihu Lake Basin



178 tA R 39 %

2010 ., "= 2015
g 1!
..*- -F
0 50 100

[ RS e

S
Jn"-.i' 1:

NTES
B 5 19752018 F & WARE A S KK I8 EER s B Bk

200 km

[ R

Figure 5 LISA of ERI cluster map from 1975 to 2018 in the Nansihu Lake Basin

33 BEWHREBENESKE ST IS o
330 e

1975—2018 4 Fig PU 1L 8 5000 A 2 XU 5 ¥ 4k
19K 6 Fros, AI% 1975, 2000 A1 2018 4E =
AN SR S5O0 AR 25 XU BE IR ZE Mg 4K 50—100 m Ab i
K, DX TA] Ay 508 2HE 78 A b R R 1) A FE R IR

ik Y PR DB, SO 99 FE AR v, O AR A XU
ﬁ%&k T 55 WA= 25 R 5 R B389 HE IR £E Vi 4
200 m Phb o FEANRHE3R B, IR 174 S5 W A 2 IXURG:

0.4 -

—=— 1975
—e— 2000
—a—2018
03}
i
&
=
% o2l
Sl
=
i3
0.1}
1 1 1 1 1 1 1 ]
0 50 100 150 200 250 300 350 400

K /m
El6 19752018 £ TR R E SR 581K Z B )
Figure 6 Relationship between landscape ecological risk
and altitude from 1975 to 2018 in the Nansihu Lake basin

EHAERKESR, 025 m AW, SOUHESS R K
FEARARAR, SOWAER RS mAK: 25—75 m F22
AR FH R TG A, 23 A 8 S 8k 1 mh 3 R e 0, oM e
S PERAE, FOWAE A XS thAK; 85—175 m 142
T RIAR R, 2 A AR SRR AR X, L HOW 4
JEE R 55 P AR A e, SO AR A KUK
3.3.2 PEfRYIXEEES

FIF ArcGIS ATV H I R DU 144 9% AR O
P DX [ B85 1 500 A 2 KGR T 4 (i, 49 30 24
(2018 4F)Fig DU 50 A A 2 XU 5 E DR DX 125
Z A R BB 7)o e TSN, BHEARS DXCBE 25,
%%i@%@ﬁﬁﬁ,EO—SMn%%ﬁ,EM$

PABSAE AWK, Ui B AN N 52 21N 2835 3))
@mk DRT b S0 A 25 RGBS At AH A8 K, 7 5—30
km PB4, B BEARYT X B SRR, N s st
SO ISR IS, S A 25 IR B % 18 PR AT - 3
TR
333 AATHE

MR HE 2 22 SRR 45 4 g DU 980 0 3k 52
0L, FIH ArcGIS ()= [m) 43 #r Ehfe, 193] 1975—
2018 4= DU T ek W 2B 25 RV 5 A8 T 2 TH]
R BB 8). BT HIAF B A TH R 74
TANEY, FRR, TP, B, %



3 TRSCER, 45 1975—2018 4T DY I 5 0 A A8 XU I 25 A8 A, e FLBK S PR 5 9% 179

o . \

@ [ ] "
X i L g

% 0.06- v

i 0.05F /

H
o
o
3

T

0.04

0.03 o L

0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30

PR3P XS /km

El7 2018 &R MRS RN E SR 5 EERIF X R Z (8]
BIX AR
Figure 7 The relationship between landscape ecological
risk and distance from protected area at 2018 in the Nansihu
Lake basin

B 390 1) S5O AR S R 5 8 TR 8 G R IRk
FAARL, B N TP, o AR 2 KU A
AN K o SRR A 2 IRV S /MEL R HHBRAE 2 1 2, it
BN R T 0 RN S5 00 A 25 XURR RS, i W A 25
DA e R AB IS BILAE 26 10 2%, Ui WA REE N KIS 3)
SRS R, AR RS R I AR IR, kI 5
WA KBS IR . ISR K K, 1975—2018 4
) S0OUL A A RGP S 0 AR 9, 3 W A ] )
He#e, ABRAZBINF TR AW L.
3.3.4  SOMLAA RS IR Bl R A AT

AHIF TR FH R 1 PRI 25 e Al o 25 A UK 5y g R 3R
XSO AEZS KBS R T, i R AR 2. BT
A1, 19752018 4, MR T BE 16 PR - DT ik
FITE 35%LLE, MR T-H0 5 2 5o A 2 X
B () = BRI R 2 . 1975 4E 58 M 500 AR 248 XU 1
B2 N KT IRE(76%) R E(56.7%) A1+
HERMI(35.1%), VLA N A TR R AR 1
R R~ 02000 4, A TR (52.9%) 5k (41.4%)
FITHE SRS TR (40.4%) A2 5% M 50 W0 A8 285 AU 1) 3 22 1A

*2 FWEBRKEZIRENEFREE(%)

0.8 —=— 19754
—e— 20004

0.7 —a— 20184
0.6

o

&ost

=

04

H

=03

o
02}
0.1
0 1 2 3 4 5 6 7 8 9 10 11

NATAE
B8 19752018 R MMM RMAE SR S5 A A FHE
Z[EHIXFR
Figure 8 The relationship between landscape ecological
risk and human disturbance from 1975 to 2018 in the
Nansihu Lake basin
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Table 2 The contribution of the driving factors of landscape ecological risk(%)

E HUETESIY K 4l HE TEn TR ANATHE TR DB
1975 19.2 4.2 20.2 56.7 35.1 76.0

2000 40.4 54 193 41.4 234 52.9

2018 36.8 74 22 39.8 284 36.5 22
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