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Effection of tidal creek system on the expansion of the invasive Spartina in the

coastal wetland of Yancheng

HOU Minghang, LIU Hongyu" , ZHANG Huabing
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 functions sometimes are regarded as “the earth’s
filtration system”. Yancheng coastal wetland now remains a typical mudflat by frequent tidal reaction. A more complex,
changing creek system is formed by the mudflat development with a process of tidal movement. The creek system as a typical
geomorphologic factor has formed at mudflat and become a pivotal pathway to continuously exchange matter, energy and
information within and outside of the system. It is also important for distribution of the tidal water and sediment supply. And
creek system development has a direct impact on the wetland ecologically environmental change and spatial distribution of
vegetation. Therefore it has become an important indicator for the evolution of the mudflat. Spartina is a salt, flooded
tolerant and perennial plant growing in a vast intertidal zone. It is growing at low tide with well-developed root system, and
it could strongly intercept sediment. Accompanied with the formation of Spartina, hydrodynamic force and sediment transport
conditions change in its mudflat surface, caused by changes of tidal flat sedimentary characteristics and topography, thereby
affecting the development of trenches. And Spartina tidal trenches are specially established. Yancheng coastal wetland was
chosen as the study area. Based on the remote sensing images of 1996—2012, using GIS techniques and field survey, we
extract tidal creek system in this study. And a 16-year trend was analyzed on the mutual relations of Spartina expansion and

tidal creek system development between 1996 and 2012 of Yancheng coastal wetland. Research results show that: Under the
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control of the tidal and terrain, no large-scale distribution of trenches present in this study area. The size of the trenches
gradually increased from north to south. Their elevation is 0—1.8m. Distinct morphology exists in salt marsh and bare
mudflat. Trenches covered by Spartina indicate a unique feature, which present narrow and deep; Trenches are very dense
with covering of 1539m/km”; They reach up to 4—S5 grades; And lateral movement is less than longitudinal. The trenches
are wide and deep, the main trenches are generally about 17m and branches between 3—9m. The trenches are becoming
deep at low grade; both sides of the edges of the trenches often development in asymmetry coastal embankment with ranging
different height. The edges of the salt marsh have developed scarps and gullies with stretches throughout the Spartina zone.
Inside the salt marsh, tidal creek development leads to Spartina inland expansion, expansion of the width and amplitude
largely depends on the density and size of the tidal creek areas; Outside of the salt marsh, creeks activity in bare tidal will
slow down with the reduction of the rate of expansion of Spartina. The wetlands microrelief variation has been further

understand with this study. The baseline information greatly supports the Yancheng coastal wetlands and management, and

benefits regional social and economic development in an effective manner.

Key Words: tidal creek development; Spartina expansion; response mechanism; coastal wetlands
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Table 1 Length and density of the tidal creek

V5508 Number of tidal creek

I Tidal creek length/km

o fy o o i o W (k)

Years L S £l S Tidal creek density
Main creek Branch creek Main creek Branch creek

1996 5 21 30.84 23.40 0.89

2006 5 59 37.24 55.79 1.09

2012 5 43 34.17 46.44 1.02

FEWA VA 32 sl 7 T, 5 V8 W P A A R ) i RS A
NN EER . 1996—2006 4F-ER T ME PN 11 14 1 7
b EE R BN AU 12 m/a, 476 5 1) B 1
TR 140 m/a | F ;2006—2012 4F 3 V&) 78 55 AL 7 1)
AR M b Bl AR AR VS ) b ) [l iy ) 2 4
JEH 40 m/a 2247 RN TR AS AR 0 . DG
T O ) I A N T A ) R RS R, 1996—

x2

2006 AFEAE 1AL R B K n FE B 7%, B KAH A 3047
m, 4 SRR -2 ) B A 1428 m, AR RS N
142.8 m/a, BT B PEIA TG SRR , B 20 IR B AR X
R 52006—2012 4E N R I A W L2, TR
679 m, AEXEREHEE TSN 113.2 m/a, VA2 fk
TFHLZ,

AR MM LTSIt R

Table 2 Statistical table of the tidal creek changes in beach

M # Southward/m

fa] 4t Northward/m

GO SSPN(] H/IME FHME SN fe/ME - EE/m
Years Maximum Minimum Average Maximum Minimum Average The annual average
value value value value value value
1996—2006 3047 281 1428 — — — 142.8
2006—2012 — — — 1392 318 679 113.2
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Table 3 The width and depth ratio in the different regions

Erst JEHE Beach KH Spartina 3% Suaeda
Index A, B, A, B, As Bs
B Width 76.00 151.91 25.20 29.80 24.70 31.40
R Depth 0.84 1.22 1.41 1.60 1.07 1.45
FeR L Width/ depth 91.07 124.51 17.87 19.10 23.08 21.66
SEHIE Mean 107.29 18.48 22.37
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Table 4 The width and depth ratio in the different tidal creek

e FHi — Y it Y A3 M)
eIty The main creek Secondary creek Lower-level creek
Index

C] C‘Z I—)] DZ E] EZ
o 29.70 31.40 10.50 12.2 2.50 3.50
TREE 1.68 1.73 1.12 1.17 0.97 1.05
FER L 17.68 18.15 9.37 10.43 2.58 3.33
FEHIE 17.87 9.90 2.96
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Table 5 Statistical table of the Spartina area changes
A T A/ km? AR KF/ (km?/a)
Years Areas Average annual growth rate
1996 6.36 —
2006 29.94 2.35
2012 39.11 1.53
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Fig.7 The distribution of the cross-sectional and Spartina expansion
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Table 6 Statistical table of the length and area in different creek systems

Eistun WA 1 W 2
Index Tidal creek 1 Tidal creek 2
B Width/m 1345 1134
T Area/km? 2.71 1.49

i 3 i 4 E
Tidal creek 3 Tidal creek 4 Average value
1317 2587 1596
1.65 8.22 3.52
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Table 7 The length and area of Spartina expansion from 2006 to 2012

kit iRt WA 2 T 3 A 4 FHE B 7 X 3
Index Tidal creek 1 Tidal creek 2 Tidal creek 3 Tidal creek 4 Average value Standard area
FaE/m 366 818 163 1692 760 98
T/ km? 1.32 0.72 0.57 2.51 1.28 0.24
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