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Abstract: Based on the Landsat series of remote sensing data of Lake Shengjin wetland in 1989, 1996, 2003, 2010 and 2017, the
ecological risk assessment model was built, the ecological risk index of different seasons was calculated, and the spatial distribution
of ecological risk and its variation characteristics were analyzed. Meanwhile, the Pearson correlation coefficient was used to analyze
the ecological risk correlation between seasons, seasons and years. The results showed that: (1) there were significant differences
in ecological risk index in different seasons. The ecological risk from high to low was summer, winter, autumn and spring. The sum-
mer and winter risk index was 37.03% higher than that in spring and autumn. (2) In 1989-2017, the ecological risk index of
Lake Shengjin wetland increased significantly. The important landscape types such as mudflats and grasslands in the lake area were
highly susceptible to human activities and climate change, and gradually changed from medium-risk and high-risk areas to high
risk, high-risk area. And the artificial surface and grassland area and the area of higher risk and high area show characteristics of
certain synergistic change. In general, the Lake Shengjin Reserve is dominated by lower landscape ecological risks and medium
landscape ecological risks. Partly higher landscape ecological risks and high landscape ecological risks are mainly located in the up-

per and lower lake areas. (3) The high correlation of ecological risks occurred between autumn and winter; the annual ecological
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risk is highly correlated with winter ecological risk. Therefore, the spatial-temporal evolution trend of the ecological risk in different
seasons during the last 30 years reflects the response of the landscape pattern change to the landscape ecosystem disturbance, and
the autumn and winter lakes wetlands need to be highly valued.
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Fig.1 Geographical location of the study area
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Fig.2 Land use classification of Lake Shengjin wetland from 1989 to 2017
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Fig.6 Annual landscape ecological risk distribution of Lake Shengjin wetland from 1989 to 2017
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WY X A A R B R U ) B8 R R, 2017 AF AT 4 XSRS RIS, T8 A 0k S T 8 R B IX
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ST AR BB TR PR 2R s U A 2 IXURS: SR, AR SCRI AreGIS 23 [R50 47T T DEM i B2 1B 5470 A=
25 IRV 43T T B, TSRS R TR R A S KR HR BIOT- 3 M (32 2) |, T 45t FH T b CR 7 DR 25 X
RS mEEELER(E 7). 4555, 1989 — 2017 4550 AR A XU BE & W T = , SRS I ST = 5 T BE Y
. 1989— 2017 4R XK AL T 0~20 m =R, 17 25 KU 7E 2003 — 2017 4 8] 2 3 87 48 16, 1989— 1996
AT AR AT AE 20~ 40 m Fl1 40~60 m R, BEE 2003 — 2010 479 KU b F, Fo RS 224070 T
20~40 m ,40~60 m F1 60~80 m fEFEHr. Forf 2010 4 o RSB ] = MR AR AL e 45, 2017 AF B 7R KU R AR,
T RURS: 2434 T 20~40 m Fl 60~ 80 m & FEAly.

42 1989— 2017 4R TG 1R 4 4% = B A SO0/ A5 R i BF S
Tab.2 Average value of landscape ecological risk index in different altitude zones of
Lake Shengjin wetland from 1989 to 2017

R /m 1989 4F- 1996 4 2003 4F 2010 4F 2017 4E

0~20 0.0848 0.0821 0.1221 0.1221 0.1003

20~40 0.1060 0.1023 0.1988 0.1948 0.1715

40~ 60 0.1024 0.1009 0.2048 0.2040 0.1497

60~ 80 0.0906 0.0979 0.1957 0.2365 0.1606

>80 0.0826 0.0924 0.1775 0.2301 0.1389
025 0~20 m & FLHF BR300 L W X B Al
2 ol 19Ot R SO NI 55 P AR, 2 PRBAT
ol :%g%g ARAS. 20~40 m 55 R DX 8 32 220 T+ 4 0 1 1
golsy /\r/\, —20174 43| F2 B Ay T e U8 M , 2 55 L 285 8 e B
ﬁ 0.10F A ——y— 4 e 557 8 A v, R B AL T A AURS RS 40~ 60 m 5
[%Eo.os- Y DX T2 0 B AR e g, AH G 5 e 1 e,
ol . . . | ARFEITIX, B4R T A ZETF S AR, s WA O B 3R
0~20 20~40 " %‘gﬁ(’ 60~80 >80 . B NSt R W IR SR 3G i, A ZSE

ot

By B 0] B AR AL B AR L L B, 60 ~ 80 m K
80 m LA ki Aty X 4y P4 X S ML 43, 2010
AR NN 558 X bR 3 1) A A A 2% DX 5 L
o o FOWBURIE B BRI, 2017 4
ecological risk and altitude of Lake Shengjin o N o
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Fig.7 Relationship between landscape
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% 31989 2017 AE T W 17— Z2 9 S0 AR KU A G R 4K
Tab.3 Landscape ecological risk correlation coefficient of Lake Shengjin wetland

between season and season from 1989 to 2017

T TR 1989 4f 1996 4F 2003 4E 2010 4E 2017 4E
FE-HE 0.20 — 0.47 0.39 0.38
R &S 0.40 — 0.65 0.49 0.37
FE—4TF 0.50 0.61 0.74 0.43 0.78

K 4 1989 2017 Z2 5 —AF 2 TG00 5% LA 245 U A 56 5 4
Tab.4 Landscape ecological risk correlation coefficient of Lake Shengjin wetland

between season and annual from 1989 to 2017

TR AR 1989 4E 1996 4E 2003 4 2010 4E 2017 4E
BEARE 0.73 0.67 0.69 0.85 0.73
eSSy 0.61 — 0.91 0.72 0.87
PR 0.78 0.86 0.82 0.70 0.73
KT AERE 0.84 0.89 0.92 0.86 0.80

4 Fit5itit

AR S A - 3 ) AR A AT RS SR A3 0T, 5T S RS R 4R B0 S LA B S R R, A T 1989 —
2017 AT+ 4 W b 5 WAL 25 KUK (¥ B 23 284k A5 1 458

1) 1989— 2017 4F 8], T}-4 15T b 5 WL A= 25 RUSS 18 052 BRS80S B4 e 340 5 U 2 500 A 245 XU 938 %L
BAWB 2R B AWEXKSHILET R, BT ECr- 48 & B & 2 E P 37.03% . 3 30 4F
S, T4 I A XU X T80 Al 25 25 KUK X, 28 2017 4B 38 DX A XU DX 4 i XK X 58 4 Bl A Sy
o JRUIG: X A0 XU X, RURG 785 2 X SR B T W X R ST

2) S A S XURS: T EAE TS RS SR ) R A AR R A S R SR, BEE AT B
D)L DR b2 D S o R U Ry N 1115281 B 2 i ) b 1) 1 SO O = NG g ¥l s )AL ]
HEGR BR T AR RGN AR, AR XSRS KU R & XL BRI, %o O R A TR R R R AT
AEISD X JEL G AR SRR | IR I DX A A7 R AR 20T 380 DX 180 b 9 AN R 1, T P 6 1 R ) 9
B, DhRE IR AE 2SR GE Y H IR RE ) HEPT ) AR E P BRI A 2 KU K S , B bl (R Y A
BRGEMW LR

3) MUK HE B I Z T M TR B Z 54 MR S KU A e Mk e o, kS 5 & R A b
WS AR DG D6 2R, 7 RV 48 AR L R B o BE AR S T AT B 5 LA 2 XU 5 120 AT v & 2 00 A A5 XU A 5%
P, HE &0 IR & 2T, 7R84 B 09 RV IR B0 v o 90 B B Ao, 55 v B 0GR, A5 et
FhE AR X AT A T PR, R 7 0t s X, AR B A [ B 00 ) S A B 15 e, e R
R e IR 284 0 T XL Xy TR MR B AR 3, 42 e P A 3 A M A% 00 X, DA 4B R AR A Z 40 i IX e 1, =
BT B X I A T BRI A A S IR

TFFT IR L 1) T b 5 LA 25 KRS PN A AR R 45 FLAR AR S B AL S 2 B Bl , FL3E T S0l 55 )
SO 25 KU 48 B AR R 5T X I SO M AR A0 A XU BRI, o 2 B 2 2 R 40 P s A A4S 0 R T i Ay A=
L. 2) AWEFEIT Y Landsat 55138 BGEAR 53 HEFRAE XA, X5 /N8 R (9 A [ b 40 28 780 50 X AR
X L AR A0 3 T VB 25 TR A A — 2 S 3 B )UK 7 S S 5% Hhatt— 25 B s

5 B3R

Fffs% T W HL 7R ( DOT: 10.18307,/2020.0321).
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Appendix I Overlapping map of land use change and landscape ecological risk distribution in

Lake Shengjin wetland from 1989 to 2017




