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Tab.1 Data of remote sensing images in research areas
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2013-12-10 Landsat8 OLI-TIRS 30 11 119-37
2018-04-28 Landsat8 OLI-TIRS 30 11 119-37
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Tab. 2 Land cover classification system in the core area
of Yancheng Reserve
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Tab.3 Description of classification features of image objects
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Tab. 4 Multiscale segmentation parameters
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1973 4F 15 0.8 0.2 0.5 0.5 L,1,1,1

1985 4F 20 0.9 0.1 0.5 0.5 1,1,1,1,1,0,1

2001 4F 15 0.9 0.1 0.5 0.5 1,1,1,1,1,0,1

2008 4 25 0.9 0.1 0.5 0.5 1,1,1,1,1,0,1

2013 4F 100 0.8 0.2 0.5 0.5 1,1,1,1,1,1,1,1,1,1,0
2018 4F 200 0.8 0.2 0.5 0.5 1,1,1,1,1,1,1,1,1, 1,0

s L L
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DX AZ O X b B 55 fh T B BEAR OO K L DEiME . ]
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Fig. 8 Classification of land covers in the core areas of the Yancheng Nature Reserve from 1973 to 2018
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Tab. 6 Areas of land cover types in the core areas of the Yancheng Nature Reserve in each year

e liidis

1973 4 1985 4F 2001 4F 2008 4F 2013 4 2018 4
St 10 681.09 6 243.64 3928.47 3672.59 2524.10 3 855.13
K 2869.74 4003.34 3764.47 3387.33 433293 3137.09
MR 838.56 883.28 686.21 577.42 652.71 612.73
e 4 433.88 5974.14 5187.42 3396.96 3 830.94 2 658.24
P 1 047.73 1532.71 2 660.03 4381.81 3799.13 3152.55
B 2429.77 3207.68 1249.47 0.00 0.00 0.00
P/ 0.00 455.99 2428.84 3580.22 3978.90 445971
FRHH X 0.00 0.00 2395.87 3304.43 3182.07 442532
Mt 22 300.77 22 300.77 22 300.77 22300.77 22 300.77 22 300.77
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Hrp, MRS T 5 122.59 hm?, $57A85 % 47.96%,
A 1194.77 hm?® (11.18%)%4 75 Hyifg /K, 487.65 hm?
(4.57%) 78 Jif ik, 1 982.64 hm? (18.56% )% 728
i, 128.85 hm?(1.21%)5%75 J777 %, 880.96 hm® (8.25%)
BEAS N ZE T A47.73 hm? (4.19%)%55 75 J K B

TE 1985—2001 4FHIA], b B 5 % 28 Jr s 32 %
SR CHE M OR B B FEAS, BRGEE RE  R R AR, O
B[] PR | FRAE DX AR o b, Sl I DK Y AR
FE P AAE AR TR D % 1 2 P R A AR
B AGAEVE AR ISP R A SR X A A
Iy ARAEACES . VU R EB X K s AR T
238.87 hm?, SLHERE o6 mIAUE /D T 2 315.18 hm?, ¥
WMERBEBREA T 197.07 hm?, K B0 25 [/ A4
T 1972.85 hm?, BEHNT 4.33 1%, Bl 78 o5 v A2
T 786.72 hm®, FEEE AT 1 985.21 hm?,
FEEE S ARG AN T 1 127.31 hm?, FE5H X 78 55 1 FRA
BT 2 39587 hm* o o, BERAET 2 138.52 hm?,
BEAR S Hy 35.80%, A 83.29 hm? (1.39%): 75 Fy il Vi,
842.09 hm?(14.10%)45475 K75 %5, 807.77 hm® (13.52%)
FEASNZERE, 74.04 hm?® (1.24%)5E75 KB, 331.32 hm?
(5.55%) %78 R FEHH X

TE 2001—2008 4R, 4 b7 55 % A = %
R FERE ] K R AR, BREE 0] | R,
I IR X AR, SPEC ) PR | IR X AR o I
I [ DR B ) B AR S B0 A AR AR A U X
B 1] 72 25 . DR EEA AR R AE TP PR . PR
T DI = 1) SR A DX ) e AR R A AR AE VA R L P L
DK PR A | FRAE X AR A A e P AL
FRRIPE R X R, WK 55 BUE > T 377.14 hm?,
7 55 T AR /0 T 255,88 hm?, Y] I o 1A AR D
T 108.79 hm®, KHEHEFHAIE T 1151.39 hm’,
BB B 35 T AU/ T 1 790.46 hm?, 2F H07 55 AR
DT 1249.47 he', PSRBT 1721.78 hm?,
FrH X 5 AN T 908.56 hm?, Hirh, Bl
T 2 105.26 hm’, 783, 40.58%, 47 117.07 hm’
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Fig. 9 Maps of land cover changes of the core areas from 1973 to 2018
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Tab.7 Transfer matrix of the core areas of land cover types from 1973 to 1985

1973 4 1973—1985 4F + i1 7 26 2580 1 UL A% 2 /hm? S Uhm?
- b7 5 R T 3K bCIR/h i P E K

e 5558.50  1194.77 487.65 1982.64 128.85 880.96 447.73 10 681.09
K 10238 2760.01 7.35 0.00 0.00 0.00 0.00 2 869.74
T 582.77 48.56 120.89 3.00 75.10 0.00 8.26 838.56
B 0.00 0.00 109.48 3501.67 31.07 791.67 0.00 4 433.88
P 0.00 0.00 42.33 36.42 929.23 39.74 0.00 1047.73
P2 0.00 0.00 115.58 450.41 368.46 149531 0.00 2429.77
St 2/hm? 6243.64  4003.34 883.28 5974.14 153271  3207.68 45599  22300.77

e M7 5 2 A T AR %Fé%%‘é, M\ 1973 AFE M 2 A 5] 1985 4F MBS R R M AL B i . BT 10 1973 4F L 35 A ALRURL, Bt
2: 1985 4 4 1 78 55 2 A0 T AL
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Tab.8 Transfer matrix of the core areas of land cover types from 1985 to 2001

1985 4 1985—2001 4 + b 7 55 S AU 1] BL4% S ik /hm O
THAEERE ek K i i3 P Eg KEE FRHIX
Bl 2969.85 33120 33587  396.81 70.94 0.00 2138.99 0.00  6243.64
5N 55923 3420.00  24.11 0.00 0.00 0.00 0.00 0.00  4003.34
R 330.19 13.28  115.73 6353  141.52 28.60  119.27 71.17 883.28
i 0.00 0.00 8329 383562 84209  807.77 7404 33132 597414
P 1.42 0.00 12721 206 805.49 0.00 004 59649 153271
B 67.46 0.00 000  521.96  799.99  413.10 827 1396.89  3207.68
A 0.32 0.00 0.00  367.44 0.00 0.00 88.23 0.00 455.99

At 2/hm? 3928.47 3764.47 686.21 5187.42 2660.03 124947 242884 239587 22300.77

TE: B R R B AR R R, N 1985 AEH S AR 2001 4F - 3 5 A 1l BUR RS e o BT 10 1985 4R B SRR R AR S A B
2:2001 4F - 40 B 35 S A [f AL A
&9 2001—2008 Fiz L Xt BH LKA HMRGEBEME
Tab. 9 Transfer matrix of the core areas of land cover types from 2001 to 2008
2001 4F 2001—2008 4F - 3 7 75 4 B 1 AU 35 ik /hm? B U
RRR R S piR 3 (58 tCIR i P K FrRFE X
G 2973.18 42.87 101.13 0.00 2.27 809.02 0.00 3 928.47
K 423.05 3 340.86 0.56 0.00 0.00 0.00 0.00 3764.47
T 273.65 3.60 181.35 13.18 97.84 51.07 65.51 686.21
i 0.00 0.00 117.07 3 082.16 1 548.65 302.51 137.03 5187.42
P 1.59 0.00 96.15 183.36 1 447.57 99.85 831.51 2 660.03
FH 0.00 0.00 0.00 0.48 1070.38 0.00 178.61 1 249.47
K 1.11 0.00 21.76 114.08 2.55 2 289.02 0.32 2428.84
FEFH X 0.00 0.00 59.41 3.70 212.55 28.76 2091.45 2395.87

S 2/hm? 3672.59 3387.33 577.42 3396.96 4 381.81 3580.22 3304.43 22300.77

W b R R AL RS AR, M 2001 AEHBHIE AL R 2008 A - M 7 S5 S R I AAE AL B . T 10 2001 4E L RS R R T AL AL, A
2: 2008 AF 4 Hh 7 75 S R AR A

F 10 2008—2013 F#Z DX LB S XA MINEEREE

Tab. 10 Transfer matrix of the core areas of land cover types from 2008 to 2013

2008 4F 2008—2013 4F- - Hb 78 35 25 Y 1A AR 6 ik /hm? B 1/hm?
ot B B[Rl g7k T i Sk AR FRIHIX

e 2358.87 984.03 21.16 0.00 0.00 308.54 000 367259
7K 105.58 328176 0.00 0.00 0.00 0.00 0.00  3387.33

T 3 57.74 34.45 203.15 55.75 121.93 30.25 74.15 577.42
% 0.00 0.00 7530  2626.02 376.81 311.73 710 3396.96
P 0.00 0.00 54.48 796.71 271343 180.92 63627  4381.81
A 1.92 32.70 39.22 309.03 50.50 3 146.85 0.00 358022
FRIHIX. 0.00 0.00 259.40 43.43 536.45 0.60 246455  3304.43
Bt 2/mm® 252410 433293 65271 383094  3799.13 397890  3182.07  22300.77

W LT R R A RV R AR, DA 2008 AFE bR AR 2013 A b 7E B R A M AR FE AL . BT 10 2008 4F B 55 A ALE AL, AT
2: 2013 4 4 Hh 7 35 2 A T ALE A
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Tab. 11 Transfer matrix of the core areas of land cover types from 2013 to 2018
2013 4 20013—2018 4F 4 Hf1 7 5 245 A 1 B4 6 48 /hm? S 1/hm?
T A M K N 3% P K FRIAIX
b i3 2 397.11 126.84 0.16 0.00 0.00 0.00 0.00 2 524.10
K 1 274.56 3010.25 31.31 0.00 0.00 16.81 0.00 433293
it 3.95 0.00 342.27 35.36 37.34 58.71 175.07 652.71
tRisE 0.00 0.00 42.69 2 055.04 853.64 775.62 103.95 3 830.94
P 0.00 0.00 50.88 446.73 1911.75 23.80 1365.97 3799.13
KE 179.51 0.00 45.09 120.98 1.26 3584.74 47.33 3 978.90
FRIE X 0.00 0.00 100.32 0.13 348.56 0.04 2 733.01 3 182.07
M3 2/hm? 3855.13 3137.09 612.73 2 658.24 3152.55 4459.71 4425.32 22300.77

B B SR AR R 4R, I 2013 AR S AL B 2018 AF - 4 B 55 AL il BUE RS

2: 2018 4 4 1 78 35 2 A T ALE A

(2.26%) 5575 Jp T, 1 548.65 hm*(29.85%) %75 Jy
%, 302.51 hm’ (5.83%)F575 KK H, 137.03 hm® (2.64%)

1E 2008—2013 4FE[A], i 7 o % A8 )y = 2L
S G K KR AR OK L [ B Y AR
BZE ) 2T L ORFLRY AR, PR REE . FRAH X
KRELRYEGAS o FooGME K L KR AR 32 8253
AT TE AR ARSI Xl K ) B % 728 R B A 7R AR
DI B I 3 . KR AL AR R AR AR S
ARACEB IR, A mmaE . FRIHIX . KL AR %
SyARTEER . AR . ARAGER IR, K 55 1 AU
T 945.59 hm’, JEMERLSEEIBURD T 1 148.49 hm’,
] B RN T 75,29 hm?, KRR a5 1T AR A0
T 398.68 hm?, Bl % 5 10 BUE I T 433.98 hm?,
EHETA DT 582.68 hm?, FR4H X B 2% i U,
T 12237 s Hif, PESEEAET 1668.38 hm?, #%
A RYy 38.08%, A 54.48 hm?® (1.24%)%E 75 Jp ] i,
796.71 hm*(18.18%)%75 MtsiE, 180.92 hm® (4.13%)%%
AR KL, 636.27 hm? (14.53% 5578 FFbE X

TE 2013—2018 4FEM[A], i 7 o % A8 Jy = 2L
AR I G RS, B ] K RLRY AR,
FInBTE SRR Hoh, WK DGR AR
FEIPAAEAR TP SEEIX S Bz 1] 7 35 . K e
T BRI P X I, P R . SR X
FEAR R AR PR . PEILERIX AR VK 5 T A
DT 1195.84 ho?, SGIERE 6 HBUE I T 1 331.03 hm?,
T A S T A D T 39.98 hm?, KB 35 AL AN
T 480.81 hm®, BRIEE S AUEA> T 1 172.70 hm?,
P AU T 646.57 hm?, 7 5E XA 55 1 R
HAINT 1243.26 hm®, A, KEHEAST 394.16 hm?,

B 12013 4P £ A EALERL Bt

BEARRON 9.91%, A 179.51 hm? (4.51%)% 78 G,
45.09 hm?® (1.13%)%478 3, 120.98 hm*(3.05%)%%
A5 RWE, 1.26 hm*(0.03%)%: 748 %3, 47.33 hm®
(1.19%) %78 R FEHR X

RO XA X M T A 1973—2018 4F 4
(AR Ak S 2, FLroO M AR D R, HRKE S B
HE, MKE, FREEIX . PR A, fE 1973—
2013 4R, JEMERFSEE /D 8 156.99 hm?; WifE 2013—
2018 4E, H4hN T 1331.03 hm? Ak FOGHER D T
6 825.96 hm?, 7F 1973—1985 4F, RN T 777.91 hm?,
1M 1985 AEFFIRTFLH/D, H 2 2008 AE2FFiH K, %
K FEERLT 242977 hm?, 7 1973—1985 4E, B
FEHAANT 1540.27 hm?, TM7E 1985—2018 4FHFEa/ L,
AR FRRZERL T 1 775.64 hm? 7F 1973—2018 4, >k
FHEINT 4 459.71 hm*. 7E 1985—2018 4F, FFFH X
0T 4 42532 hm?®. 7F 1973—2008 4E, 35 4r4u8n
T 3334.08 hm?, TfijfE 2008—2018 4EFFLLE /D T
1229.26 hm?, #&4K P31 T 2 104.82 hm?,
3 gkEitH

1) SEFK B8] 75 51 11 18 8% 15 5300 SR A T [ o)
RITIEX SRR X A0 X+ b 7 25 A A7 432K,
JER)FH 4 Hb R PR e 78 0 A5 21 + b B 55 A8 AL RRIE AR
B B ERW, 1973—2018 4F, Ay X0 X +
b7 A Ak AR T 2R B G R T B D, B AR
KB M BIGE R % — K BRI, PR R 22
&K, I RO R E M B E SR T
YEREVE I R b, SRR X X, P SR
T SR ) R R G RV o M TR R R, AR AR EE
T VAR Y R R B VR > KRR SR IX
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KRG i, 4 AE B 5T DX PG m S Ml DX P S K
W 34, 4 T AR X PG SRR PT AL B b IX

2) 1973—2013 4F, fHYBEK 9P 5Kk T BOLRE T
R 2013—2018 47, W TR RELR IO R, O
W TR ARG, K AR D o K TS R S R Y
Pk, FEOHZE R D PR REE AN LR X
YK, FECPREREIE R . B, Sy XA
X 4 Hln 7 55 2 AR Ak i 2 R AL S H AR R
RTARPIATTH o F SR P 2R AL 1 5 TR ) A Tl R
FRLL R b i AR A T 46 I R
VAR Ml X Y1140 K X TSR R i A 44k M 4 RS it A R
5 | Fh S W oK B A AN BB 8 PR 7K

BFXF 1973—2018 4F X ER IR AR 3 X A% 0 X 4 3
AL IE R 9T I KRB REVE RS9 9k T 3
AR IRPR AP DA DX 8 el A DI T 1 IR Ak, I
SRR AT AR R, B LR OK B B B, WK AR
ERETR o N T FRFH X 3 55 I A Rp s 45 4B 3 &
Goa ok T —E Fe 7y, NRBCRE e b7 1k N T8 b (57 5
X)) AW RNy ) ZE A, R A T
X A% X, AEREAZ D X B AE S R G R 4
ERaE, S W Y AT RS R R, SR EIA
H5AKAE AN E .
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Object-oriented classification and change monitoring of
coastal wetland land covers
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Abstract: Based on six remote sensing images from 1973 to 2018, land cover classification of core areas of the
Rare Bird National Nature Reserve in Yancheng coastal wetland, Jiangsu Province, was retrieved by an ob-
ject-oriented classification method. Subsequently, a land transfer matrix was used to analyze the characteristics of
land cover change in the core areas of the Yancheng nature reserve over the past 45 years. The results showed that
from 1973 to 2018, the land cover types from sea to land were seawater, mudflat, river, Spartina, Suaeda salsa,
Thatch grass, bulrush, and aquaculture. The qualitative characteristics of land cover changes were as follows. Mud-
flat decreased on a large scale, and the change pattern was from mudflat to the Suaeda salsa community and then to
the Spartina community, mainly concentrated in the central part of the study area. The Thatch grass community
disappeared in 2008, and the change pattern was from the Thatch grass community to the bulrush community and
then to aquaculture areas, mainly concentrated in the southwest and northwest of the study area. The Suaeda salsa
community considerably decreased transforming mainly into reed and Spartina communities that were concentrated
in the central part of the study area. The change type near the seawall in the west was from the Suaeda salsa com-
munity to the bulrush community, while the change type near the beach in the east was from the Suaeda salsa
community to the Spartina community. A large area of aquaculture was concentrated in the southwestern part of the
study area, and the bulrush communities considerably increased in the western and northwestern regions of the
study area. The results also indicated that the land cover types in the core areas of the Yancheng nature reserve had
considerably changed over the past 45 years, especially the spatial distribution of the aquaculture areas (had con-
siderably increased), which may have had an adverse impact on the health and sustainable development of the
coastal wetland ecosystem. Therefore, changing how land resources in the core areas of the Yangchen nature reserve

are developed and utilized is necessary, and this must be done as soon as possible.
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