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Tab.1 Statistical value of NDVI of each year

2%} Parameters 2000 2006 2012 2018

#%/IME Minimum  -0.931 —-0.847 -0.862 -0.628
fx KAl Maximum 0.792 0.719 0.751 0.756

#{H Mean 0.295  0.202  0.377 0.6
FRMER Stdev. 0171 0.197  0.126  0.101
3.1.2  BAEMU AR /A28 B

&l 3 2k 2000—2018 A [i] 5 3k [X. I 1 A7 45
AR E . TR AT T, 2000—2006 45 A 25 25 Fi 5
AEAFERETR B R o3 A1 5 78 Ry s R O3 AT T =A%
FERREVE AT R, Al o8 A W 28, e 1 AR
HAK 52006—2012 4[], ™ =5 1 B ALK FHE VR 5
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TEFIGIME 0800, 7 35 T — Ak VR 3159
FGRWKE , 2B R

SR (1) B T AR W T b A B 2540 5 40
AIEAR 5 (2) 7525 R B A6 K SRV AL Tl
SRR BE LR VR FLA B IS N R A R 1B E R
77, W AER I R A B AR E R AT IE 5 (3)
T ACAE 5 = B B (R B A G
R, B A LB I A
3.2 BEMREDIEESW
3.2.1  BHEMASFEE R T

2 3 AR 4 D HEFRI
ST . Geit AR R (D)4 BB —F
153 (PCL) FER — B 53 (PC2) FFAEAE BT o LE A
HITHRE 90% , PCL {) EL ¥ ML 70% , FaA 4R
HT 4 ANFERRIGER S FEE , 2000 ,2006 ,2012 F
2018 4F 4> Bl Ky 77. 86% . 83. 46% . 70. 63% .
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Fig.1 Histogram of NDVI of each year
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(c) 20124 (d) 20184
2 BEMEA—LEREH(NDVI) SHEE
Fig.2 Distribution diagram of NDVI of each year
R2 2000 FF12006 FEZIEIREN DD
Tab.2 Principal component analysis in 2000 and 2006
Z¥ Parameters 2000 2006
PC1 PC2 PC3 PC4 PC1 PC2 PC3 PC4
LTS HR NDVI 0.725 0.472 0.424 -0.267 0.321 -0.589 -0.547 0.501
TR REEFEIR Wet 0.623 -0.277 -0.353 0.641 0.414 -0.375 -0.466 -0.688
PEEFEFR LST -0.293 -0.314 -0.564 -0.713 -0.757 -0.367 0.337 0.423
T BE$8FRr NDBSI -0.108 -0.775 -0.614 -0.103 -0.394 0.615 -0.607 0.312
FAE(H Eigenvalue 0. 2465 0.0468 0.0154 0.0079 0.1691 0.0172 0.0092 0.0071
FFHE(E DTk ZR Percent eigenvalue/ % 77.86 14.78 4.87 2.49 83.46 8.49 4.54 3.51
Fz 3 2012 F£702018 FEEZIRIRER D T
Tab.3 Principal component analysis in 2012 and 2018
Z3 Parameters 2012 2018
PC1 PC2 PC3 pPC4 PC1 pc2 PC3 PC4
LR FEFE R NDVI 0.639 -0.495 —-0.495 -0.319 0. 668 0.494 0.459 0.314
B TSR Wet 0.128 -0.253 -0.187 0.941 0.018 -0.288 -0.319 0.903
PEFEFR LST -0.756 0.407 0.502 0. 106 -0.743 -0.405 —-0.445 -0.293
T EETEFR NDBSI -0.057 0.725 -0.685 0.052 -0.038 0.713 -0.699 -0.019
FFE(H Eigenvalue 0.1818 0.0529 0.0163 0. 0064 0.2218 0.0509 0.0198 0. 0065
FRAE(E Tk Percent eigenvalue/ % 70.63 20.56 6.33 2.48 74.18 17.02 6.62 2.17

http: //www. shhydxxb. com



54 R, A« T I A 2 BRI 1 AR I Y A A SR R AN

751
N . N
N |
A N A
31° 05 o -] 31° 05/ b A -~
= 3‘—"%#?@ Reed FERTE Reed
?’ . ; - A .
partma a ternlflora ke partina alterniflora
by R W
Spartma mariqueter Spartina mariqueter
= K )
udf at and water ﬁllﬁlg% azcjdgld water

30° 85’ TS -

121° 85’ 122° 05’ E 121° 85'
(a) 20004F

122° 05’ E
(b) 20064F

A N | A
e L —
-ﬁ%ﬁ% Reed

- part1na al terniflora

=R R

Spartina mariqueter

m R Reed

S

partina alterniflora

=B

Spartlna mariqueter

) I,
ﬁ'lﬁldf a%k%ld water udf azckand water

121° 85’ 122° 05’ E 121° 85’

122° 05’ E
(c) 20124¢

(d) 20184¢

3 BEMBEREENHESHE

Fig.3 Distribution diagram of plant community of each year in tidal flat area

Fz 4 2000 702006 £ & I54RF0 RSEL 358 MGt iHE

Tab.4 Statistical value of 4 indicators and remote sensing ecological index in 2000 and 2006

- 2000 2006
Z¥ Parameters
NDVI Wet LST NDBSI RSEI NDVI Wet LST NDBSI RSEI
#%/ME. Minimum -0.931 -0.591 -0.433 -0.412 0 -0.847 -0.386 -0.402 -0.435 0
5 RAH Maximum 0.792 0.857 0.648 0.611 0.591 0.719 0.667 0.528 0.513 0.696
{8 Mean 0.295 0.647 -0.247 0.322 0.295 0.202 0.249 -0.268 0.388 0.227
FrifEZ Stdev. 0.171 0.216 0.124  0.289 0.199 0.197 0.131 0.096 0.084 0.211
5 RSEI #§3¢ /% Correlation 0.996 0.731 -0.587 -0.871 1 0.976  0.803 -0.607 -0.952 1

R5 2012 ££50 2018 £ £I5HRF0 RSEL 584 iHE

Tab.5 Statistical value of 4 indicators and remote sensing ecological index in 2012 and 2018

2012 2018
NDVI Wet LST NDBSI  RSEI NDVI Wet LST NDBSI  RSEI
#¢/]ME Minimum -0.862 -0.481 -0.738 -0.358 0 -0.628 -0.388 -0.512 -0.371 0
#ix Kl Maximum 0.751 0.801 0.882 0.674 0.711 0.756  0.821 0.653 0.681 0.691
HJ{H Mean 0.377 0.35 0.261  0.369 0.405 0.461 0.378 0.154 0.271  0.489
FrifEZ Stdev. 0.126  0.231 0.128 0.081 0.162 0.101  0.226  0.097 0.181 0.157
5 RSEI #12& 2 Correlation 0.978 0.798 -0.551 -0.919 1 0.971 0.775 -0.506 -0.934 1

3.2.3 BERARIREUY
Sy PR RSEL $8 B0 v 984k 43 #7 , 5 H: 32 5
AR S B B 25 B L2 0. 167 K alkE, K14 6

NG, N 4 BTN, 20 WG o5 B 4% R T IR

PR 22 B B R B AR Y A
SR & R, 2000—2006 4FJA], BF 5T
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N N N N
< A A
31° 05’ s e 31° 05’
ﬁ@i&?ﬁ BERESIHRE
; RSEI RSEI
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30° 85" e AP 30° 85’
121° 85’ 122° 05' E 121° 85/ 122° 05’ E
(a) 20004 (b) 20064
N 2 N N
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o edium — % Medium
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% Bed -% Bed
30° 85" 30° 85/ womiE S
121° 85’ 122° 05’ E 121°;85' 122° 05’ E
(c) 20124 (d) 20184
B4 &£ RSEIEBESIEHSHE

6 N A AF A A S B G B AT
TERIZE(E AR ARSI , £ T 1380 ARl 96 o AR 4
AEFR DL R R AT AR AL, 5 A AE 5 1T AR
ARl HIERATRT: (1)2000 4FAF 52 DX A A 2R

Fig.4 Distribution diagram of RSEI of each year

T4

AR T 75,17 km®, HOON RAFER

(3)2012 AFA 2R 00 L — e 25 00y 3, AR 5 1L
H42.38% , 22 ERAMFRIEA T % 5 (4) 2018 4R 2R
SO A RAFAF 900 2, REF R DL BT AR ey

LRI 20 3, T B Ol 40% 5 (2)2006 4F 66. 8% , 22 5 B2 B A TH k. 2012—2018 4F i)
RO LAREZE 0y T, AR LA 55% , AL RSET 34 i B2 2K - 2000—2006 48]98 /)N i

F6 BEMETERERMGENSGITE

Tab. 6 Statistical value of ecological grade area and percentage of every year

RSEI 4624 2000 2006 2012 2018
REl W i WE ik Wit WE it
Are/km> Percentage/%  Are/km> Percentage/%  Are/km” Percentage/%  Are/km> Percentage/%
i, Excellent 0 0 6.362 2.13 9.963 2.95 31.767 9.05
B Good 14.536 7.18 8.572 2.87 47.486 14.06 60.937 17.36
K 4F Better 31.825 15.72 53.286 17.84 97.438 28.85 141.777 40.39
— % Medium 29.618 14.63 24.97 8.36 143.134 42.38 116.539 33.20
7% Poor 88.511 43.72 165.385 55.37 39.718 11.76 0
2% Bad 37.959 18.75 40.114 13.43 0 0 0
A7 Total 202.49 100. 00 298.69 100. 00 337.739 100. 00 351.020 100. 00
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JiE , Hirr 2000 2006 2012 1 2018 4 &4 R Y
TR A H 5 7. 18% 5% 17.01% 26.41%
2R BAROUAT Y F T AR W 3l 20 AR A S
A FTEGE , JUHUET 10 400 A 25 A I I
3

[= e}

3.3 FHILEMEMESRETU SN

AT R AR M b T 20 A O A= 2 BT I
237484k, HE T RSEL Xf 2000 712018 445 k4T
ZEHARCRIN, anlsl 5. B ar ek Ek o B
RSB A 2 ANB ARG, AN R
ZEMW DA T NS T Sl 4R 1 1) Bl 7, G
S N TR 30 DX 3 5 7% - DX 388 4 A1 7 ) T 79 A1 L
WIMET . 2R 7 J& LR W i 2000—2018 4
RSET #5: i94E 18, B 28 AT A1, T AR L H K )
IR NS R 25 o Hor ) A 2 o R B
AAF BT R R 187. 164 km®, i1 53.32% 3 A7

JFREAE G (T AR R 120. 295 km®, (5 1L 34.27% ;
AR TR IE 22 1 TED B 430562 km®, (L
12.41%

: A
31° 05’
BRAESTKERES %
RSEI class
A 4F Tmproved
; : A2 No change
- 85' gyt mmZ5% Degradation

122° 05’ E

121° 85’

5 EC M2 2000—2018 45 RSEI 254k 46 E
Fig.5 Detection diagram of RSEI change
of wetland from 2000 to 2018

x£7 BILEMEEH 2000—2018 &£ RSEI #771
Tab.7 Statistical value of detection of RSEI from 2000 to 2018

2000—2018

KA Class area/km? 2% F! Grade area/km”

[, 5] Percentage/ %

251
Class % 7% Range
4
A% 2% Degradation _;
-1
A% No change 0
1
75 4f Improved j
4

21.959 43.562 12.41
2.872
8.712

10.019
187. 164
84.207
18.044
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Evaluation of ecological pattern change of Nanhui Dongtan wetland in
Shanghai based on remote sensing ecological index

LI Fengying', ZHANG Yinjiang'®, ZHAO Zhimiao'”, CHENG Mengqi', CHENG Mengyu', WANG
Zhufang'

(1. Marine Ecology and Environment ,Shanghai Ocean University, Shanghai 201306, China; 2. Engineering Research Centre of
Shanghai University ,Shanghai Ocean University, Shanghai 201306, China)

Abstract: As a staggered zone of land and sea system, the ecological function of coastal wetland is
increasingly significant. However, in recent years, in order to maintain the rapid economic development,
developed coastal cities have carried out large-scale reclamation and development, which has seriously
compressed the ecological space of coastal zone. Taking the Dongtan wetland in Nanhui, Shanghai as the
research object, Landsat remote sensing images were taken from 4 issues in 2000, 2006, 2012 and 2018, and
based on the remote sensing ecological index ( RSEI) to monitor and evaluate the ecological pattern of the
research area in an objective, quantitative and visual way. Results show: (1) The mean of RSEI in 2000,
2006,2012 and 2018 is 0.295, 0.227, 0.405 and 0. 489. After the classification treatment, it was found
that the ecological environment quality in the study area rose from “poor”to “good” , and both “excellent” and
“better” increased, which shows the ecological environment quality of the Dongtan wetland was slightly
improved. (2 ) According to the image differencing method of RSEI between 2000 and 2018, the area
proportion of the eco-environmental status in the study area of “degradation” , “no change” and* improved” is
12.41% ,53.32% and 34.27% , and main body is“nochange”. (3) The RSEI has suitability to Dongtan
wetland. Through the visual expression of the change of ecological pattern, the ecological evolution process of
urban coastal wetland can be better revealed, and avoid some ecological risks, to achieve sustainable
development of cities and scientific management.

Key words: remote sensing ecological index; coastal zone; wetland; ecological evaluation
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