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Spatiotemporal characteristics of landscape change in the coastal wetlands of

Yancheng caused by natural processes and human activities
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Abstract. Wetlands are one of most important ecological systems on earth. Their unique ecosystem function has led to them
been sometimes called “the earth’s filtration system”. Coastal wetland is an important type of wetland, which is not only a
rare ecosystem but is also often found in areas disturbed human activities. Landscape changes have become the most
significant feature of this fragile zone. Landscape changes inevitably have effects on material circulation and energy flow
within the coastal wetland ecosystems, which alter the landscape ecological processes, as well as the coastal wetland pattern
and function. In this study, Yancheng coastal wetland was chosen as the study area. The Yancheng coastal wetland,
located in the east of Jiangsu Province, is one of the largest mudflats in China and represents one of the most rapidly

changing landscapes in the world. Changes to coastal landscapes can have natural causes or result from human activities;
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the pattern of change greatly differs between the two. We focused on the core area of Yancheng Nature Reserve. This area
was divided into two parts based on the type of landscape change: change in the northern area being characterized as from
human activities, and that in the southern area characterized as from natural causes. We used remote sensing digitized data
from 1987, 1997 and 2007, and applied GIS techniques and methods of landscape ecology to analyze the temporal and
spatial changes in landscape pattern caused by natural processes and human activities. In the area affected by human
activities, from 1987 to 2007, the landscape pattern was characterized by greater fragmentation, higher dominance and less
landscape diversity than those of the other area. The mean vegetation patch area decreased from 205.31 hm” to 55. 60 hm’
and the landscape diversity index from 1.4284 to 1.2928 while the landscape dominance index increased from 0.3634 to
0.7766. This landscape change resulted in degraded and heterogeneous strips of wetlands. The wetlands showed a one-
direction succession from land to sea in the period between 1987 and 1997 but the landscape exhibited a multi-directional
succession from 1997 to 2007. In the area that was affected only by natural processes, from 1987 to 2007, the landscape
pattern was characterized by greater diversity and less dominance than those of the other area. The landscape dominance
index decreased from 0.4844 to 0. 3164 while the landscape diversity index increased from 0. 9019 to 1.4754. Strips of
wetland development were more evident and there was a one-direction succession from land to sea between 1987 and 2007.
The geomorphic deposit process and the succession of plant communities adapting to environmental changes were
fundamental factors driving the landscape dynamics of the area not affected by human activities. Whereas human activity,
such as dyke construction, was the important driving force behind the changes in landscape pattern in the area with human
activities. Through identifying the rules of landscape changes caused by different factors in the Yancheng coastal wetland,
we can form a scientific basis for the sustainable exploitation of the coastal wetlands, ensuring protection of the wetland

resources while simultaneously achieving social and economic sustainable development in the Yancheng coastal region.

Key Words: coastal wetland ; nature reserve ; human impact ;landscape pattern change ; Yancheng Nature Reserve
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Table 2 Wetland landscape heterogeneity changes by natural processes and human activities

S Uiy ATAHIX Wetlands by human activities H AR HLIX Wetlands by natural processes
Landscape index 1987 4F 1997 4§ 2007 4F 1987 4F 1997 4E 2007 4E
SHDI 1.4284 1.4291 1.2928 0.9019 1.1802 1.4754
D 0.3634 0.5286 0.7766 0. 4844 0.4192 0.3164
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Table 3 Coastal wetland landscape pattern changes by human activities from 1987 to 2007

oz X i i) EiFt PN/ m B i/ m KEE L/ m MR/ m
Study area Time Index Reed wetland Suaeda wetland Spartina wetland Beach
ANTAFHIX 1987 SR BT 7840. 15 5013. 19 5192.28 3270.28
Wetlands by SR /NG E 1245.41 135.92 399. 11 1931.70
human activities SO 5 B 4484. 04 2455. 80 1912.05 2168.41
SR KA EE 6351.02 4546.32 3855.37 4449.61
1997 W B R 5 B 7899. 13 5784.07 683.13 3270.28
SR /NG BE 1277.95 399. 11 38.35 1919.28
ST 5 B 5244.87 3832.94 388.90 1998. 60
SR KA 4830.43 3855.37 2010. 41 4449. 61
2007 SO K B BE 8472.15 576. 64 1455.22 2322.47
SN 1291.95 407.48 394. 60 1497. 41
S 8 8241.67 528.04 814.77 1998. 60
SRR 4381.67 1089. 47 4150. 13 4449. 61
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Fig. 4 The spatial evolution of landscape pattern by human

activities from 1987 to 2007

Fig. 5 The spatial evolution of landscape pattern by natural

processes from 1987 to 2007

3.2 [SRIEH X RS SR RRAE S AR Ak
3.2.1  SOWSSHREARHE AR

S BESR TH AR, 1987—1997 45, H SR IX ) = I BE B A /i 6 AN3E N3 18 4, S4B 1
FUHT 1873.65 hm® FREZ] 619.90 hm®, 1997—2007 4F, SoWlBEH it i 18 ANHE ] 35 A, PS4 B B i B
% 315.08 hm®, HHULAUL, FAARIBHLIX , 1997—2007 4, S AR ML 52 O TN, EZEZ i3 # K S0t
T AR R AR R R, SO BESUEC R AR RS BOR RIS T A B IX AU A

LS o PR S AR, ARIB X 5 AN T B XA & B % 255, 1987—2007 4%, HARIEH
X, SO AR B2 LT AR RWT T B, o2 A SR R S S B s i, ML 3 RTLLE
1997 4, F AR X, 5o AL Bl b DASEE Bisae it ok 3, 43000l 5 57.54% 35.80% ., T E 2007 4F, S | k3%
TR A B HE A A 21, 459% (20. 19% , 75 3590 b K 50 M %) 1 AR B B 0 E) 25. 02% |
30. 66% ,#5 S A L T T4 40,
3.2.2  FOUAS R AR RRIE KL AR 1k

SRR Hb DX ) S W 25 a0 A Ry 1987 AR 3 Hh 40 BH i B BRARRALE el i 1 8 ) A R O 15 = 08 il — i 32 2
H—E, F] 1997 4F 1 T H ALK BRI AT, KGR 2 BUBEHOR A0, (H A AKE SR A2 B 2 25 1 b —
el 32 W b — K R b — R 1A RARAIE . 2007 4F, A4S ST 1Y) 58 BE AR AL SR B |, A T4 Jmy 1 43 A SN 4
HEARFRIE S B 5, ph Bl 1 0 1) 2 R T S N e 2 b —oK R M MR R AR R . N ROLTE A,
1987—2007 4F-, M 25 M b TG I R S8 FE  S5e /N9 BE 1340 5 BE AR A BE 4 S X SE a3 i 1 2 A5 25 i

http ; //www. ecologica. cn



14 sRARIT A IRAIN A BHAK S T 0 v 5 ik 5 WA o) T AR R AIE 5 2 ) 22 7 107

T Ml ) e K B8 B e/ N BE P34 S BE AR AE DN S I SERE N D T 45, 84% KRB SR B | 5 K SE R
INFERE SV-YE B ARG, DN 1997—2007 AR SEEESE N T 2 %52, FoU AR AL 0 43 A T B e i T
Ko WEMHTHT 1987 4F, H AR DX, 500055 A K Ry S > B 3% 0 1 > 7= =5 18 b 5 1997 4F, DG > B 32 W
b > 2 S K R A 5 T F 2007 4F, B T8 SO & B 7843, 50Ul i BE 58 R SR 5 v B s i ok 4
TS, BIK B30 b > S M > % 1 b > 2 500l . 1987—2007 4F | 5ol JOHF I, B0 0 M 5 )G N Hh A 3 A
A KR Y 5K SR B K, TP IS T LA, R IR B KR KIS N 76.21% (R 4) . SVA
b, AR I X A% SOULAHT B R ) A, SR 5 ARRAE R B ) — Bk

SRR, B RIS X () S5O0 & A8 BT N T8 R 55, SR AR 3 SR 38 A8 AR 1E, 1987—1997
AF PSR A E T 24 240m , BRI H A VE T 100 22K, 1997—2007 4, 3 W S 2 v SR T
24 2340m ; % 1 A AR S5OWL T BE R/  AER P IV HE I 1 525 m K FR H Y 5K IV -2 i A T2
1800 22K, [ SR T 1l IX I by 50OUL 2 (R4 Jmy iR ] S B [ R ik, e A DAV ) R IRtk (BT 5)

x4 19872007 FEIFIEERM QAR MK SN EEFHEL
Table 4 Coastal wetland landscape pattern changes by natural processes from 1987 to 2007
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Fig. 6 Geomorphic process in deposition coast
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