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TN, Jofa 52 MR ZE R 1995 4F“I IR AR 45t
RN FE I, R AR M2 M 5 728 R 3 R oA i R IX
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V8 [5] i A U A 8 R VR S B A W B VR G | I R
VA S PN M b 5 B 3 A R T2 K R TR
AR P ETREY S 1982 AFJFLR, HAEK EAEUTIAF,
i 2 B B 1 Sy 56 B8 A A R 0 v T R L
B PR
2 RRFESHE
2.1 HERRHLE

A HBEES  2 0] 50 = F 5, £ HL Landsat TMS
(1992 4. 2000 4F, 2009 4E)H1 TM8(2016 4E)iT 20
ZAF 4 WEARNE N BHRTR (R 1), AR PR FE T
VYO L R B A A R R, 1% B TR) 22 A A R K
Z(6~10 H), B R ITEZ R = BRCNT 5%),
Tt B REmT:

x1 EEYUE

Tab.1 Image data
WiERIE GmB AE R
AP /m
Landsat5 TM  119/37 199246 H 30
Landsat 5 ™ 119/37 200049 A 30
Landsat 5 ™ 119/37 200946 A 30
Landsat8 ETM  119/37 201648 H 30

EEG B A BEgT, R ENVIS.1 X
JEbA EG AL B, B LA IE . EIGEE
. EMREDIRIEG IS . (FBI Arcgis XF A5 AR
AFF 5 DX 2R A7 A 4 R o R s e V2 A A
SRR, BRI IX SR 43 A . EAE
KL . P P KB BEH DL SR A
26 M AN R EE AR B AG N X S 2 10 T SR,
R W A 2R B AR R AR 45 A B0 Tk, 1 E A5 AR
B ISHUFN A+ Mo A A bR ok o R R 22 30 WA T RS
FERE, BARKSEETE 85%LA . #E Arcmap HURF432E
SRR, BE RS S MBS T & T,
S B IGE REE, RN RS AL

22 MR F*

22,0 HEPHETE
2 A5 BB B S A AR R Y TR, A

RS T Be A AIE S DX 38 P BEAR 2K B B i A Y
AR LR ) Feak Al

K==h 1000,

K, K N A RIEWF ST i BE N I SIS 5 A, Ay
5390 R HE A S AR S I TR I R T AR T R
T HA R [A] R
222 HBEBEE

R B AT LA A i R ) 45 T AT e S AR
FE N () W 00 B 5 ) %) R AR AR o0 . FE RS BB 4y B H 2
] B Gy SRR, SR — AR A Hb ) 2 A AR A
SRR Hkk Ul
Ay oo Ay
@:3 :

Ay e Ay
Krp, 4 R — SR T R n AR XN S
BB 0, 430 RS I 6 R A 9 IX s 2 Y 4,
R i BB O AR Sy j AR S LT AR
3 BERMT
3.1 BRAEM#SHEREL

FL B A3 2 T A R DU A B B S O, BT 20
Z AR ER I 2R s 2 R T 11 B Y b A 4 S AR A -
ER IRV A A A R ok . B REE R
FLIAAE 5 X P 2 B AR RO B, T % 2k T AR
H #2 4k, (ORI KIEY 58, & 317,

Geit Al i5(3 2), WX 1992 4F I i AH 1% h FH A
K, 115 8 836.63 ha, Hrh 28w i dE B B AL —2 LA
o 2000 AEXEHIAEHEEIFL A 3 392.28 ha, 5. Bk
TE . ORF AR Y XA R A A 8.10% . 29.28%
62.62%; 2009 4 M Al 9% 11 Bk 3 004.22 ha, FHiHok
TR, (5 78.40%, BHIEIRZ; 2016 ) R &
ZRYRIT 1 B iR A W TR AR 2 638.78 ha, SKELIH]
%y 2 087.33 ha, (HEHEEEIFL 79.10%, J& = FH0 .

x2 MREEHER

Tab.2 The area of vegetation in the study area

K T #/ha

1992 4E 2000 4E 2009 4E 2016 4
KE 241.03 212424 235541  2087.33
P 284.44 274.84 137.02 81.10
mE  2173.11 993.20 511.79 470.34

FH  6138.06 0 0 0
M 8836.63 339228 300422  2638.78
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BAK b, H 1992 AELLR, KFL . BEELDL N
4 S TR AR IR /D i Ea , B] 2016 AFAEBE S
Bk 2 638.78 ha, Zalk T iT 2/3 AHBE B EAUVE /N, A
[F)AF # 2 A ) T AR AR A4S S S R LI %,
25 R 1) TR0 ARV St A el D e 4, KA TR AR
W KRS K & 2 087.33 ha, 1992~2016 4F, ZF5L P35
BT 1 AR 920 T 6 138.06, 203.33, 1702.77 ha,
Horp SR m AR AR K, HLZE 2000 47 B 48 1
Too PR Bl R Uk 2D 37 R 3k i v L X T & 1
MR R, KIEFR P B | BREE s T & Bk . 5756
Yy, GEHEFRGEM BRI H R 1992 4R, IR R
ZEYRT O R BB AR IX N 32 R T4/, IR BN T
SOWAY AT, MRHAEBE A SR, & 2000 4F, PR
i A5 R TR B A H, [RIE AR )T AR s = AR i
FR B, FRIAIEEE G ; 2009 4, WH9E X NFRIEY)
Yo, HARGKE MG K& 2016 4,
WY oK B R T BB S FR 0 S, I 5H ) LA 9T X
HORZEAY

S VEE Y i A 48 A AN T B B 114 78 A o R A7 A 25
F(3R 3)o 1992~2000 AFEBFFY X 00 b AR 4% A8 1k ik 2%

*3 MRREBEHERTUERERNSE

o MR AR, ARG B A DL AEARE 147.49 ha 1Y
BRI . S U B, KBS S R, LURAR
235.40 ha B3 IR I, AT LK EAE Ry 5k 4
FEIR IS B ER VPR N PG 5 . 2003 4F B AEK
PG AFR E T HEAN RPN 44 5, 2000~2009 4, K
FLDURRAT 25.68 ha SN, WK HURATLE ) P
i3 H4) S AR R A o 3 ) = I e A A e
PR OKEL<PEE, BEME R, SE AR
FESITESA R, 5 AR L R R 5% L L,
AL E . 2009~2016 4F, K| % . P EESATH
iR, =0 A B AR AL B B < <K EL, K
FAFAED /D E AL 38.30 ha, BEEERHR; = BAE:
PSR RS, M E B 2R AR, AN
—5.89%, AL A . 7E 1992 4E LKA 24 4E (8], 5
T AR RS>, L 2000 4T IE IR RO, RS
DX PN 2 T RS D, L 2000~2009 AF 45 i e
R JE BRI AU, B FH SN, W
AT SN e A N NP 1B TR AT s Wi A B = o 4B
BAVELE, KEAE 2000 AEET QRSG5 R
2%, & 2016 A /MEIFHIREH

Tab.3 Changes in speed and dynamics of coastal wetland vegetation in the study area

o A _ Eﬁh}irg/haw' _ _ %K/% _
K e P E P/ N e P E
1992~2000 235.40 ~147.49 -1.20 -767.26 97.67 679 042  -12.50
2000~2009 25.69 -53.49 -15.31 1.21 -5.39 -5.57
2009~2016 ~38.30 -5.920 ~7.99 -1.63 -1.16 -5.83

T« FoR R EAE, 5

3.2 IBIARAE) DR T AL

MR FEE AT DL 1), 3 AR A2 B T
VTR, p VR 1) i R R A K - -3 R A I
YRIERR, 2 A A AR IR 0 )1 AR e I
AWK EBBEMRAT L, WEAN TN, B
R IF %3, WA 2 U ARER AT KA
CUBRHIE, SRAE KRR AR B A BE, R4 X dk— B
ANk, LGRS AN AW AR . 1992 AEFSE
X AR TRV, OBk | SR E S N TS0,
AT BRI BRAS o BEIG, 25 1 FH 428 1 A B 2 Tk
M. FRFEIESE T SOWEUR . 2] 2016 4, BRI RS
e 0K = BE RE AR X A7 KK s ah, Al
WA BRI AR s AR X LA AG AT R U i
A8 SCHPIR A o Rl I K B VU S B e e

T LA T N T 55 SO Y ) O

JIAR s 22 BRI I] 1 B 2 32 I v M R YR A e Bt
) — 4, 76 REFZEIR M AIE T, 10 pg iz i &
PE NI AL 7/F e b S s T AN Qb AT NG BE LA =
ANV i) A/IMO S el e K T30 42 30 R MR A
NI £ & NS TR A b S N 2
ERVRAEY B SR, AT R E AR, RR K
ik, R RETESR TR AR B A AT A0 50 G 4l G, TR
1 2 R T B B AR A2 1992 4F, K ) VA SiE
B AN T 2R AT 1 AR, 2000 4K 2R i B i
K #5360 m, 4P 5K 45 m; 2000~2009 4FE 4K 1 F i) i
P9k 1382 m, 4EHP 7K 153.5 m; 2009~2016 4430
MUY 5K 840 m, AFIIPTIK 120 mo LA EAE K H
SR VB T B 5 A 2 2 1 M R R Y R
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Fig. 1 The Evolution of coastal wetland vegetation in Yancheng from 1992 to 2016

1992~2000 4F, FERFHLECSRE T, ZPHR0 . BlaZE R
TR 2 o R4 DX B 30 S i — 0, 932 38 70 9l i A=
i A R L SR TR 24 1080 m. 33k B K B R A )
W, HoAs [k REAE R IR mE G O WA T R

W5, AR TG D5 ) 3 T K AR B,
) By A AR Bz L, 1)V ARDGRERE b . 2000~2009 4
FRPEEHGE LR . BFFE X AR A T B P K 1 B A
KERETF R, W R BRI T E T, B KR R A
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ARG o VLTI M XY R AR TR K A B A L H
TEA B SR R 22—, 2 FLRE 8 8 T 1A b X Y 7K G
DA KG9 T A7 R 25U e, KR i
JEWE T AL, A 1] i 4% o A% AR BT, B S5 1) B
4718 239 m. 2009~2016 4Rl (TR IX K
BRI ) T E E R, ki RS shig . bR
JUZRAT 1 R i A BE R ORI X, OR3P X LA R VR oK
B AT FR AU, R R B SR R AN O TR R B
BE 9 FR B ) A oK R A B, KRR A B 4
1140 m.

3.3 BRHEBHEBER
W 4 78, 1992~2000 4, WFFE X0 HAE B 5% 75

WA TZN P H B E P . BE - TR0
YE B2 M — IR FE I o A [ R i 21 e AR o

F4 FRIEX 1992~2000 FEEE IR

A T o - S BRI U, K R A e 2 AR R B
Hiu, S5 b RIREE MR T e I TR, PR
BRI, Hih 92.44%TF & W#tHL, 5.72%FF &
IR, PR 59.05%0Y R ZE R AR, 31.89%
(S5 I R R 7 by B5% 8 ) B bl % 5 B W
B, WAL 1157.36, 698.33 ha; KEHH
b, EEEIAFEA . F 2000 4, BEHE AT
JIEE s, BFFE X P H B AR b, e S R
BRSESY  TTHR 81.58%, 16.64%. TEJII Rk B A &
Fl2Z ), FRAE 2R, HORIE 2 2mE . &5
B OJNAR B ZRE00 O 2 BOR IR AR i B, 1992 4 2 2000
AETR], FEBEAE H AR T A MM K RS, Hp
K[ 5K A7 B EME R AR 1 847.20 ha, 5 H BT AR
86.96%; fifi% Hhrh SEMETTER TR K, A 687.55 ha;
FEEALAT 26% A9 TH Bk B TG

Tab. 4 The transfer matrix of vegetation types in the study area from 1992 to 2000

- _ _ ‘%iﬁﬁﬁfﬂ/ha%% _
P/ s IRk E JeE K3
KEL 220.09 10.51 - 2.91 1 847.20 43.53
i 8.82 246.40 4.44 45.99 687.55 -
P 0.63 7.56 167.97 26.96 71.58 0.13
Hi 2.38 1157.36 20.35 5674.29 99.66 1.18
T 2.74 698.33 90.69 350.84 174.38 1.80
K3, 0.07 42.43 35.62 492 .45 2050.17
TR 6.30 10.51 0.99 1.44 4 498.66 4 162.06
x5 FFRIEX 2000~2009 FHEHKEEIAEEHIER
Tab.5 The transfer matrix of vegetation types in the study area from 2000 to 2009
- FE A% T F/ha
K E izE P Hi Bt St K3
P/ 562.85 200.89 0.45 18.30 1.47 1 469.77 101.69
{%E3 17.39 319.93 62.81 64.05 34.77 8.19 4.65
P - 1.48 119.98 12.41 1.98 1.08 0.09
it 5.82 59.04 16.33 5781.10 223.27 9.43 46.14
FIE Y 1535.92 406.10 62.46 1071.78 1052.08 746.27 13.81
pi €5 2.26 5.75 12.81 7.58 5.22 6 445.21 245437

W 578, 2000~2009 47, J1] 7R itk 28 R0 1 5
BOA g BRI R oK IR bE | Bl — IR
B, KBRS Bl SR A IE UG, SR b FAR R AR
Ko HARFH N 72.30% 5 K 555 AR by 5% 5 I
40.89% T 3% 55 78 Ry SR At %, 22.73% 1 P B 5 A8 R
FRpa s AR, OKE L BHE KN 26.50%,
32.21%, 43.65% M HBRA R, 5] 2009 4F, £H4H

B I T AR e Ry SR B R AL, A A )N R
o KREHBRRER, HAOLRETTmk 62.4%, KA
F5 22 0 ) T 5k TR 9 X U ek A R B OO AH A
P AR R N, E 119.98 ha AEFL A AL,
SCHEI R A R B AR TR Y 12.41 ha, M 1.48 ha
MR E B AR AR Bl oKL L RS A DTk T
17.39, 62.81 ha,
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=6 FIRIX 2009~2016 FEFEEFINELERE

Tab. 6 The transfer matrix of vegetation types in the study area from 2009 to 2016

- FEHE T /ha

KEE Bl P Hh FRAH Y 7K 38k
KHE 1 164.82 43.98 0.09 0.64 3.97 873.83
i3 164.47 270.11 21.18 8.18 5.94 0.46
IGE 0.80 22.03 54.69 0.27 2.87 0.45
Bkt 2.61 10.97 12.33 4957.63 173.25 0.19
FRAH Y 921.16 123.70 15.08 1172.02 4702.35 1 497.30
KR 54.17 9.16 3.69 2.10 - 5278.73
S 47.38 31.83 29.97 0.29 0.04 1282.25

W% 6 75, 2009 4F % 2016 4E ] J1] 75 ik 22 G2 23]
R BB 8 BN KRB IR | KR 083 |
WsE > FRIAIER RS . BARRIA 39.11%M K F A%
AR FRTEIE, 6.98% M K FLIL AL J iz, 24.17% 5%
YERG AR R SR E o BT, E R TR SR SEAS
Wi o R AR B, bR T PR 2 B R OK B, B
TR, MR, E 2016 4, MBI E H
SRR, K& W% . PESIA 49.45%,
52.78% 5% 39.91% M PRA #2009 4FELIK, KEHFEL
EHEE, PR FUKIRE R 873.83 ha, MIELAOKE
TR 41.86%; B — 3 & SR 3% 58 3 1 1 RO/ DN,
— i1 O K B AR TS B R T, A AR
/N, AT 22.03 ha A 6E5% O R S5 e, Tk AR
R, 5 27.16%.

4 Zi
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Vg S A AR o TR A AR AR K 2SR, T AR RS K

2) 1992~2016 4E1 3 AP, 1992~2000 4F44
Bl vl i AU R, AR AR, IR A 2 R b bk
TE & RHEHL; 2000~2009 47 F7 5 BRI IE, SKE | B
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RELAS: 1 ol A0 Tk 25 3 A R 1m) DG RE R TR, AR A
PRI AR A LA A P B R AL .

4) WIFFE XA AR 23 DX dmoxf AR S 128 S BT 45 14 H AR
il PEEAT TR 5y, 5 L5 B A A R 4 5 AL B
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Dynamic changes of coastal wetland vegetation in Yancheng
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Abstract: The results of this study indicated the following: (1) The major wetland vegetation types in the estuary
from the Chuandong Harbor to the Liangduo River mouth are couch grass, Artemisia halodendron, Phragmites aus-
tralis, and Spartina alterniflora. The total area of vegetation decreased from 1992 to 2016, of which couch grass
almost disappeared. The area comprising 4. halodendron and P. australis continued to decrease, whereas the area
comprising S. alterniflora increased sharply. (2) The area of vegetation was rapidly reduced from 1992 to 2000.
Large areas comprising couch grass and 4. halodendron were developed into cultivated lands. From 2000 to 2009,
aquaculture ponds occupied wetland vegetation, and the scale of vegetation showed a rapid increase. During
2009-2016, although the area comprising S. alterniflora was expanding into the sea, it converted into a breeding
pond on the land side. (3) The evolution of vegetation from the Chuandong Harbor to the Liangduo River mouth
was influenced by natural and man-made interactions. On the one hand, it was affected by coastal silting, whereas
on the other hand, policy-led development of various types of tidal flats and the rapid spread caused by the intro-

duction of S. alterniflora influenced the evolution of vegetation.
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