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Influences of topographic features on the distribution and evolution of landscape

in the coastal wetland of Yancheng

HOU Minghang, LIU Hongyu” , ZHANG Huabing, WANG Cong, TAN Qingmei
College of Geography, Nanjing Normal University , Nanjing 210023 , China

Abstract: Wetland ecosystems are landscapes of the highest biodiversity in nature and one of the most important
environmental resources for human welfares. Their important ecosystem function has led to them been sometimes called “the
earth’s filtration system”. Yancheng coastal wetland is one of the biggest mudflats in China, and play a important role in
protecting wetland biodiversity and adjusting regional climate. Owing to the irrational exploitation in recent years, Yancheng
coastal wetland are experiencing significant landscape changes, which has aroused a lot of attention by experts and scholars.
Terrain, which serves as an important factor of landscape structure and spatial pattern, not only provides a basis for the
formation of landscape pattern, but also affect the evolution of landscape. Yancheng coastal wetland is one of the typical
primitive wetlands. In the past, limited to the wetland’ s objective conditions, there has been no complete height
measurement for Yancheng coastal wetland, which makes terrain’s study become " the blank area of the wetland". As the
result, Yancheng coastal wetland was chosen as the study area in this study. Based on the remote sensing images of 2002
and 2011, using GIS techniques and methods of landscape ecology and combining distribution index, we analyze the
relationship between landscape types and terrain factors and reveal the response characteristics of terrain factors on the
distribution and evolution of Yancheng coastal wetland landscape. The information about spatial distribution of landscape

types in Yancheng was obtained through overlay analysis of the terrain factors derived from DEM and the landscape types in
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different periods based on Arcgis by using the remote sensing images. The result shows that; (1) The overall terrain of
Yancheng coastal wetlands changes gently, of which altitude 0—2. 5m region accounts for more than 97% . Spartina wetland
mainly distributes in 0. 9— 1. 5m, Suaeda wetland mainly distributes in 1. 5— 2. 1m, and Reed wetland in the 2. 1—
2.7m. (2) During 2002—2011, the time of 9a wetland landscape changes obviously, in which the Reed wetland increases
by 3 times, the Suaeda wetland plunges by 26.80% to 11.51% , and at the same period, the Spartina wetland increases by
more than 50% . (3 ) It is found that the topographic distribution pattern of each landscape type also displays the
corresponding change based on the statistical analysis on the relationships between the landscape type and the terrain index.
Through the analysis, we found that the relationship between the characteristics of wetland landscape spatial distribution and
the topography is more obvious. Where the space distribution of Spartina wetland space evolving at the range of 0. 6—
1. 2m, shows strong expansion trend to low altitude interval. At the same time, with terrain increasing, Suaeda wetland
distribution range shows downward trend generally. In the higher terrain, the distribution index of Reed wetland rapidly,
whose advantage distribution range is extended to 2. 1—3. Om. By revealing the terrain and landscape distribution
relationship, we can not only provide the basic data for the sustainable exploitation and scientific management of the
Yancheng coastal wetlands, but also achieve social and economic sustainable development in the Yancheng coastal

wetlands.

Key Words; landscape ecology; terrain factor; coastal wetland; distribution succession
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Fig.1 Location and scope of the study area
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Table 1 Classification system of costal wetland landscape

FWZEAY Landscape types 432515 H Category description
Gt Beach AN AL LR
AKERH Spartina wetland RSP VA VN P e [
T Wb i Suaeda wetland K AL 2 i A 2 ]
PR Reed wetland NETEEAILL E
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Fig.2 The DEM and landscape classification map of the study area

3 BRESW
3.1 WX B EARRE

2002 A HIZEHE A DEM RFAE 5012 B V195 50 3k iV 5 V6 Vg 162 b S A M - 31, b 3AGRAR R K, XN
TR B 4. 5m, BefiK-0. T, HUEARALI N 2%, KR LB R Bl )i AL B A R 3, a3k 2 R (IF5EIX
SRR 107, 84km®  Horr HEHR 0—2. Sm (19 X 5 8 A %0 IR Y 97% L B JERL 1. 5—2. 5m fT (5 X
W) i83 55% o MR 2. Sm DAL 08 DX, B o T RRASS /N HL 328 0 A1 ZE B 53 IX 0 74 35 Ik 3 K 3t F 5 4
HYFRAL, PRtk B 8 AR 500 A1 5C R I BIFFER A AR SCRY HE R

®2 BRERERSERKLE

Table 2 Area and proportion of different elevation levels

Hif/m i FH/ km? Lt/ % #ifE/m T/ km? Lt il %
Elevation Area Proportion Elevation Area Proportion
0.0—0.3 10.27 9.52 1.5—1.8 24.47 22.69
0.3—0.6 7.91 7.33 1.8—2.1 28.50 26.43
0.6—0.9 7.34 6.81 2.1—2.4 5.59 5.18
0.9—1.2 9.69 8.99 2.4—2.7 0.63 0.58
1.2—1.5 11.64 10.79 2.7—4.5 1.80 1.67

http ; //www. ecologica. cn



12 4 PEWIAT A IR A X Sl Vg 8 b 5% L A 5 38 ) 5 ) 3769
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Table 3 Area and proportion of landscape types in different sub-zone of elevation

SR 53 9% Elevation levels/m
Landscape types 0.0—0.3 0.3—0.6 0.6—0.9 0.9—1.2 1.2—1.5 1.5—1.8 1.8—2.1 2.1—2.4 2.4—2.7 2.7—4.5
JeHE WAL km? 14.94 7.95 6.59 4.20 1.83
et/ % 42.07 21.37 18.56 11.83 6.17
KE R km? 4.96 9.24 6.57 2.80
LAl % 21.06 39.20 27.87 11.87
WoE WAL km? 5.81 16. 62 13.45 3.76
Lt/ % 14.66 41.93 33.93 9.48
P WAV km? 1.30 4.48 1.73 1.61
Lt/ % 14.25 49.12 18.97 17.66
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B 5 AR R T SR AR A D Ao A X TR EL A R A — Bt R - AR A A R TR K AR L
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3.3 AR TR S A AR A5 e oA
3.3.1 SO

L2002 2011 4E RS WA K R 30 ia ) Arcgis BN BE , 381 25 9 4F [a) R 38 1 V7 10 M 5 W0
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A>23.39km’ , MR 2 KR A 2O 8,9 AF )i 1) 1 77 ) b A0SO 58 B e KR 3408 m, ] Fifi 77 1) i 4
P& BEALIR 1063 m , 2 2011 AEH%ZE 19 73 A © AR PR T30 78 19 98 BE i [T 4 5 2002—2011 48 P =35 AR & A4 T
KAk, i PIRY 9. 12km® GG INE] 26. 68 km® , Fei i3 17. 56km? , X454 /i 1. 95 km?, % 2011 4F
E BT 5 XN oA AR A ) A SOURZE AL, T[] =5 S50 ) ¥ T 7 5K Y R K B BE Ol 4298 m, B4 BK T
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Table 4 Statistical table of landscape changes in 2002 and 2011

2002 4 2011 4E A b, 8 km? SARAY B em? AR A
e AR AL B/ km ARk i/ km AL /% XA EE
Landscape types Ak HLBL/ % WY km® B/ % 'Ijote'il An‘nu.al Annual rate Change
Area Proportion Area Proportion variations variation trend

i 35.51 32.93 25.72 23.85 9.79 1.09 1.01 1
P 23.57 21.86 39.19 36.34 12.77 1.42 1.61 1
% 39.64 36.76 16.25 15.07 23.39 2.60 2.44 i)
P 9.12 8.46 26. 68 24.74 17.56 1.95 1.81 1

RS 2002 F£52011 FHLE-FUWEBEIBIEFET R K/ BHEEER

Table 5 Compared with expansion / contraction trends of landscape types to seaward and to landward direction in 2002 and 2011

SR e P75k 45 75 1] Expansion/ contraction direction
Landscape types Index ) ¥ (fIRVEER X 1] ) Seaward/m il i ( = 4K X 1] ) Landward/m
K R +1385 +733
/NS +285 +164
Rk +661 +359
Tz TR IEE -3408 -1063
e/ NFEE -1753 -215
-4 i i -2103 -486
S TR +4298 +2221
/N SEE +1943 +246
P15 0 +2457 +1351

“H7FIRFMY IR -7 FRon R A

3.3.2 SOWSSHITEHIEAL LA

H A PR E T LG Y, R 32 0 i 5 2% A B4 R i, 4557 X2 TR0 A 43 A 48 B0 s Jm A e 3 R s v
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8) KB B TE (0 A4 X ] e B IX 4 ( IX[A] . 8—10) W] H A3 A 25 B — UL -2 35 3 I X ) 1) T
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A XS R S ER A2 AR VA T ) EOR BRI 2 AT 7 R, A A T e e e s X TR,
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VPR DX [ (R B B 5K, (F A S S B 1 v VA A DX D 1) A 8 5 AR 0 A T 55 B I A5 B 3 Fb A28 1645 25
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3Ry — 25, A EAT B A 1) (VAR DX (15 RS e 3 O L ARARVAR X (8] 1 A 3 A de B AW Tt s . Horp DR
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