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Fig.1 Study area and different coastal sections
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Tab.1 Coastal section characteristics
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I e = nh AR =4 T DY) Rzl X (T T PR =N JEER
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SRERSIX
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Fig.2 Overlay units (A), changed units (B), and mudflat unit
(C) diagram
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Fig.3 Classification maps of coastal wetlands
in 1980, 1992, and 2008
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3.1 BTHIS= KRGS
3.1.1 I b S VR T K ) 2 (R A R

(1) PPV 0% U v AR AR AR AE R, 1980 485
AU LR E] 0 m AETRE 22 8] Y )y MR T AR 2 R
5018.11 km’, £ 2008 4F-Jik /1> 28 3745 km’®, i1 30 4F-[H]
W T 127311 ko, P4 /D 45.47 ks PELR

965.14 km?, 1 0 m 25 RZE il 1B ok 2> 14y i 1 24
9307.97 km® (FMELL, 2012), 1992-2008 4F [1] 14 [i]
7 1 AL AR AL FE 1980-1992 4F TR A AEfE £ 769.1 km?,
B R B

(2) M 64~ F SR HITIR M IR AR b s R R (R
2), B & m R R, A2 Y 13.34 km?, 4F
SR R K 6.77m/a, FE BT VI IV, V VI
VIR, R B IV IR B R R K AR O R BE VT
VLT A 64 8RB0 1 4= Tl AR £k R o
F,WFFE X3 6 4~ [ SR L H BT AT LRI 4 b ik
AREHY /R B | R R AR Y 1 B s R B T M
BV R BT 2 B i B I A B V ok v B i
TR B i B IV Ay vy BE DR RN 2 B g AR
RS PR W P R R A G, Br i B LR A,
MR FRR B, B B LA AR ORI X, T B 3y
H ORI K B 5 5 B VI B R A0, U A ek
RWK G RERVSREINVAEREANTHE,
AR A IR LRI K IR A SRR E, SEFs 12 A
TR R R R 2
3.1.2 b Hb A AR A R L XA S A

(1) SR AT, WFFE X0 i A (R 35 AR
Ho A T AR ) BE AN T 707.35 km?® (36 3), 4R34 K 3
M 25.26 km*/a, K ARIE o T AU /> 354.1 km?, 4
B/ S F K 12,65 kma, A T M TR R 3G 0 T
1061.45 km?, -3 K % K 37.91 km’/a. B A I,
FFE DX I 30 A7 I b S T AR N, 32 DTk ig s
D0t TR AR T [T A DX T R A B A
B RE P 1 SN PR T A A A S e NS
75 B R AR

(2) 7E A DX, P b i AR/ T 124.88 k(3R
3), Horpr ARV I /L T 780.52 km?, A T 1 44 il
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Tab.2 Change of erosion/sedimentation of the coastal sections, 1980-2008

A5l PR T AR ke R/ (m/a)
FEBE 19804E  19924E  20084F
1980-1992 1992-2008 1980-2008 1980-1992 1992-2008 1980-2008
I 44859 44572 43525 -2.87 -10.47 -13.34 -3.39 -9.29 -6.77
I 21387 21459  232.02 0.72 17.43 18.15 1.58 28.64 17.04
Il 44330 49373  645.65 50.43 151.92 202.35 75.99 171.69 130.68
IV 34192 392.83  760.04 50.91 367.21 418.12 49.82 269.49 175.35
V20806 21944  480.36 11.38 260.92 272.30 9.89 170.13 101.46
VI 78.77 66.22 14633 -12.55 80.11 67.56 -12.51 59.93 28.88
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Tab.3 Change in area of the coastal sections, 1980-2008

471X HARIX

ey ROIEH AL km? A TR AL km? FRARIEHD AV £ /km? A TR AR AL km?
1980- 1992- 1980- 1980- 1992- 1980- 1980- 1992- 1980- 1980- 1992- 1980-

1992 2008 2008 1992 2008 2008 1992 2008 2008 1992 2008 2008
I =529 -1.18 -54.08 60.1 -14.35 45.75 -4 -1.34 -5.34 2.19 -3.85 -1.66
I -80.88 -83.81  -164.69 71.52 67.48 139 8.94 2.07 11.01 0 7.26 7.26
] 52,65 -277.84  -225.19 68.11 148.02 216.13 43.94 34.75 78.69 0.84 120.8 121.64
v 18.03  -282.69  -264.66 59.3 155.22 214.52 47.48 135.76 183.24 0.23 190.94 191.17
\ 2.07 -63.64 -61.57 45.27 =35 41.77 10.02 122.19 132.21 2.8 55.93 58.73
VI -28.79 18.46 -10.33 0.04 -1.57 -1.53 -14.63 41.24 26.61 0.19 28.48 28.67
Gt -89.82  -690.7 -780.52 304.34 351.30 655.64 91.75  334.67 426.42 6.25 399.56 405.81

T 655.64 km’, FERF[E] I, 1992-2008 4 KSR i H 1]
TR MR /D, AR AL R B o, 64~ HARFAoC

WO, BB T R, oA e B 32 2 It
UL, i TR B TR BT it 12 By 0 TR i, R

rh Wb R TR (045 R SR 10 b AN T30 M) 4B
D (3% 3) 5 FLrp R AR b i AR AR, N T R
TR B VI A 3a . 10 K SR b 4 % 1T R />
R XSG AR R BV, L B N T
2 X TR AR N e R 1 DXkt R R E SR B IV, vk Ry
e B, 3 T RE 5512 X S 4 v U4 T 2 R FH 48 BRIBOR
HE,

(3) FEVRAS X, 10l T LS i T 832.23 km® (R
3), o BRIy IR LR TR Y 86.23% , AFHE K RN
29.72 km?/a, H A R AR I I 1 426.42 km?®, A\ T8
HIBE T 405.81 km’s 64~ HARFITH, MBS K L1
151) 5 R ) DX 3 = A R B IV R B V (433l ik 3]
44.99%F122.94%) , 15 3% 2 4 52 B AR T 30 4F 2k Wi I4
T ARG LU 91 5 K (4 il 38 1) 55.01% 1 55.69% )
AW BBV K ARIT S AR Ak 5 1% Bk O a3 5 A
KA I EIRER TG, % HRAICHE
T T R v AR A 5 % B A TR AR Tl R R

2 T IS B RIS A A TR, — i nl L
R s il R 2R 5 3B, XM R ke B o, 55—
J5 T AT B AR IR AR, , P I o e bR R AN K
(E#, 2012),

3.1.3 FEEFERVRRE K HAs 0] 43 A1 i Ja)

(1) FrACIEE IR S WSS M AR &R TR K
Ak, A SRR S B R T AR 2181.72 km?, i BF
5% X LT R 80.71% , 72 VR I IR X AR AL R P LU %
BT, A B B OC 2K AR A2 Ak i R
KN, T2 BB Yo 2 RUAR U R 6 W e Sk 37 B K AR
(16.39%) JERERE N ROKEL(14.12%) R s % 77 A K
1(6.2%)  F HHE FEF KR (4.61%) 25 B #E SR A 7K
142(3.91%) 45, 33 BB P S R R AR B AR i
74.53%,

(2) MR Hb 3% 2% 43 B, 1 Mt % ST AR S
399.95 km’(F 4), (55T X BT ALY 14.80% , HiHp
[ A X 3 2k (5 68.6% , ¥ AR X1 M 2 K

R4 1980-2008 IR XM R/AEBRER Tk

Tab.4 Succession, loss, and transformation of coastal wetlands, 1980-2008

TSR N ik e 1 TS AT =
RERMHb ke N km? KR /km? N TR H /km? RARNEH km?

FBL 1980- 1992- 1980-  1980- 1992-  1980- 1980-  1992-  1980- 1980- 1992-  1980- 1980-  1992-  1980-

1992 2008 2008 1992 2008 2008 1992 2008 2008 1992 2008 2008 1992 2008 2008
I 873 1320 21.93 6.22 594 1216 46.39 0.64 47.03 273 2.21 4.94 6.45 1.45 7.90
I 33.00 0.59 33.59 0.33 0.75 1.08 68.97  73.88 142.85 0.00  0.00 0.00 39.05 6.07  45.12
It 18.08 39.57 57.65 3.01 0.02 3.03 42.19 25536 297.55 0.00 0.00 0.00 97.73  27.71 125.44
v 43.63 60.78 104.41 0.04 5.58 5.62 49.53 358.16 407.69 0.01 3.19 3.20 95.70  10.09 105.79
v 12.29 103.8 116.09 4.96 936 1432 23.02 71.01 94.03 146  0.00 1.46 14.48 3.79 1827
VI 4.10 12.19 16.29 4.89 8.89 13.78 1.19 28.14 2933 1.76 798 9.74 9.89 2.41 12.30
A1 119.83 230.13 349.96 19.45  30.54 49.99 231.29 787.191018.48 596 1338  19.34 263.30  51.52 314.82
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31.4%., RARVBHIER B0E K 349.96 km’, diAifF5TIX.
SRR 12.95% 5 N T2 26 S R 49.99 km?,
T X LT AR 1.85% 5 RAR I e 2 T AU N T3
2R T A 765 . AR T, R R AR
T M 78 ok L Hb 146.21 ki, 5 K AR 1 Hb % 2%
41.21%, Hidr, 235 B PR ROKR RS R TR
3918 79.36 .66.74 .66.15 . 11.53 km®, A T3 Hi1 %
e, SR N TR M A R A 5 R S s, L
rROK FESLIER /L 9.16 km?, £5 FH U /D 13.26 km?, 7551
KA T 26.61 km®, M 64 HIRPBLAICRE,
TRt e BP0 DX dak 25 SV 4% e B il o e e
20 LAY 8.42% . 8.57% . 14.99% . 27.19% . 32.22% .
8.61%, B I I VISR 2 ik S B it 1kt
FRB LIV 2 s 1 e R SE B 4 e TR A e
Hie %, B BV 3B 138 M e R T i Ah
WL, i S22 KA E #2009 45,
oKk 893 hm?, [A M, WA Ak 2 I DX 33 i 32 2%
(3) M\ M A 78 A A, 0 b B AR T AR
1037.82 km’(# 4), W52 IX T FH 38.39%, (7 Lt 7l
T AR A 45.45% . Hor AR M 55 70 0 N T 14t B
i 1018.48 km?, (5% X BT ALY 37.67% ; [E147 X
FKARE 5% 0 N T IR Hb B R 612.67 km?, 15+748
DX R AR 5 2 7 Ay N T3 b R A 405.81 km?, 58
PR SR HL AL Y R Rk AR X, Hrpdhies 5
AR 239.97 F1229.74 kn?, FEFE KA K H 43
ST 367.59 F1210.47 km®, A T 1BHbEE kK
SRR M BB R 19.34 km?, 5 OBF 9T IX T AR 1
0.7%. FERINT G B R TRV M FRAE KA,
AP A Ji B4 FR A 3 BRI G T U ] B
Ko M6 HIRT B TTRE R Ir 5 LB
SRR =024 N || N | I o3l S 2= v 2 <
39.59%.28.67%.13.76%, FEH T HEIV N K Fik

R G0 e SR I B R, S 30 B X 5 | 3
PN AR, 7K 7= SR A & it 5 2 B AL 75 6
WH R X, — @R 2 N AN 5 B
IV AT O3 X 52wty 35 e B I 3 8 T AR L
FREIV D,

3.1.4 AEBHES R REE S 2 (B 4 A

(1) FEBE TRV 0 2 KSRV L & & I B4 K
B4y o AT 30 AR, KSR IR Ml RF B N 554.52
km?, (5 HFSE DX R TR Y 20.51% A HRE V& 2 T AR
870> 420.07 km? ; Ho b [ 47 X982 793.05 km?, 1548
X HEN T 372.98 km’, {8 B AR Ak i K2 MER:
KRG HE , B AL 448.05 km?, (5 KSR T Hh 5 %
T 11 80.79% , 1 HH I &R 15k Y B 2 2 & A e 1
BIX o M6 HEREITTHT, BBV .V TRARIR
i B T BT R AR YR R 35.36% L 27.26% .
23.11%(F 5), 5 X5 N it B 118 8 42 b /R FRL I R
ENY/ [

(2) WA R V% T AR AR LR B (3R 5), A B HE TS
ST AR D, B R AT A X, N R SR HE
M B A SR AL, LR ORI i PR Hrp
SR RN R S 0k R B, P EIOR SR b i A 2
TS o RV AR X PN AR T AR e B T s
A, HoAth 52 B &R A, 4 0 e 22 S ROKR FEREVE -
MAE 61> HARBTTH A 44 2 B DIl R Bl B v
D, FEORIRE ISR S AR AR
JNIX IRV VL B2 KOR BRI 45 B
BEVIAN , ROKRFEREV DR 1 i AR K, HErb o X i
FRYE NN R A2 R B IV, 32 B FOK R IA 19 5a 4 1
R D AT R A0 bR R BV
PANE X BT U Sl N TR AN A W REZCD QT oA
WD IOE BV s PSR EBLV VLR AR
1EH A 4 B B RS | TR AR DX N R
Bt 1 A AER IS .

5 19802008 E & =T EHEM S XEIT L

Tab.5 Change in area of vegetation communities of the coastal sections, 1980-2008

e P2 fo? FOK i’ S an?
1980-1992 1992-2008 1980-2008 1980-1992 1992-2008 1980-2008 1980-1992 1992-2008 1980-2008 1980-1992 1992-2008 1980-2008
I 045 2238 -2193  +1.38 254 4392 -357 3273 -363 045  -5.13  -4.68
I -1747 =312 -4867  +297 774  +1071 3124  -81.85  -50.61  -16.73 -4549  -62.22
M 4266  -8339 -40.73  +7.54 2928  +36.82 2185 846  -6275  -72.05 166  -88.65
IV =756 1391  -2147  +6.15 13353 +139.68  82.69 ~-187.76 -105.07  -81.28 3151 11279
Vo 4168 1035 41203 41160 5697 46857 1316 -39.99  -5315  -005 427  +422
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Fig.4 Correlations of area change of the changed unit vs. average annual erosion rate (a), area change of the overlap unit vs.

average annual erosion rate (b), area change of the studied area vs. average annual erosion rate (c), and area change of the overlap

unit vs. area change of human reclamation (d).
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Evolution and spatial patterns of tidal wetland in North Jiangsu Province
in the past 30 Years

LIAO Huajun'?, LI Guosheng"’, WANG Shaohua', CUI Linlin*, OUYANG Ninglei'”
(1. Key Laboratory of Land Surface Pattern and Simulation, Institute of Geographic Sciences and Natural
Resources Research, CAS, Beijing 100101, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Key Laboratory of Coastal Wetlands Biogeosciences, China Geological Survey,
Qingdao 266071, Shandong, China)

Abstract: Coastal wetlands and tidal land in North Jiangsu Province are the most typical mudflat in China,
which lies between the estuaries of the Yangtze River and the former Yellow River channel. This article exam-
ines the evolution and spatial distribution of wetlands and tidal land in North Jiangsu Province between 1980 and
2008 through image analysis of Landsat TM images from 1980 and 1992 and ALOS images from 2008. The re-
sults indicate that: (a) The study region had experienced enormous changes in this time period. The total area of
coastal wetlands decreased by 1273.11 km’, that is, at an annual rate of 45.47 km’; the erosion-sedimentation ar-
ea was 965.14 km’ and the erosion area was about 307.97 km’. (b)This region can be divide into six geographic
units from the north to the south, and three zones from the east to the west (overlay unit, changed unit, and mud-
flat unit); (c) In these natural units, the proportion of transformed wetlands was 38.39%, while the proportion of
lost wetlands was 14.97%. Natural wetlands decreased by 354.1 km’, constructed wetlands increased by 1061.45
km’, and non-wetland area increased by 253.09 km’. Changed units were about 20.51% of the total area, in
which most wetlands are in natural successions. (d) The study area also had distinct regional succession charac-
teristics and distribution patterns of vegetation communities. Natural wetlands succession occurred mainly in the
changed units with a total area of 554.52 km’, which is in agreement with the erosion/sedimentation situations of
corresponding section.
Key words: tidal wetland; evolution feature; spatial distribution pattern; natural unit; changed unit; Jiangsu
Province



