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Table 1 Soil physiochemical properties of different landscapes in Yancheng Nature Reserve
1% 1% /( mg/kg) /( mg/kg) /( mg/kg) 1%
45.527 1.739 16. 097 24.116 181.262 1. 402
37.388 1. 049 8.588 13.339 166. 809 1. 094
39. 480 1.357 6.462 7.599 144. 284 0.823
37.010 0.597 8.731 7.380 108. 932 0. 861
36. 820 0. 347 7.978 7.927 112. 937 1. 170
3.2
( PCA)
2. 3 63.871 1% ( P,) . 16.332 8% (P,)  10.599 5%
(P,) 90. 803 5% .
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2
Table 2 Principal components loadings of soil processes
P, P, P, P, P, P,
(K) 0.400 7 0.570 4 0.077 9 -0.028 8 -0.5570 0.443 8
(S) 0.392 1 0.578 6 -0.139 2 0.153 8 0.6252 -0.278 5
(0) 0.374 3 -0.276 5 0.754 8 -0.055 5 0.340 1 0.308 2
(V) 0.435 6 -0.177 4 -0.190 3 -0.810 4 -0.077 9 -0.282 4
(P) 0.455 4 -0.260 3 0.116 8 0.504 4 -0.3890 -0.5527
(W) 0.3852 -0.405 3 -0.595 8 0.247 6 0.160 5 0.495 3
P, =0.400 7K +0.392 1S +0.374 30 + 0.435 6N +0.4554P +0.3852W (1)
P, =0.570 4K +0.578 6S - 0.276 50 - 0. 177 4N - 0.260 3P - 0.405 3W  (2)
P, =0.0779K - 0.1392S +0.754 80 —0.190 3N +0.116 8P —0.598 5W  (3)
P, NN
. P,
, P,
P, ; Py
P3
3.3 CCA
CCA
2. 659 0. 833 31.339%
0.678 25.480% - N
56.819% - CCA 2)
( 3) . 2
o P, N
N N ; P,
N N N ; P,
CCA
5 3
o |
P, P,. P, .
o P, P,. P, . I
P, P, P, o
v P, P,

CCA
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Fig. 2 Ordination diagram for the CCA of the relationship

between principal components and landscape types
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3
Table 3 Principal component scores of soil process in coastal wetland
["l 14‘2 [‘13 ZF
1 5.203 8 0.103 1 -0.274 1 3.311 449
2 0.714 3 1. 106 3 0.926 0 0.735 038
3 3.742 0 -1.689 3 0.063 1 2.120 841
4 0.069 6 1.3512 0.508 3 0.318 984
5 0.851 4 0.261 4 -0.908 1 0. 490 217
6 -0.309 3 0.2823 1.506 4 0. 008 228
7 -0.750 5 1.7311 -0.098 4 -0.207 090
8 -0.179 5 1.184 9 -0.694 2 0. 005 262
9 -1.116 1 -0.1422 -1.5756 -0.903 090
10 -1.8433 -0.9529 -0.369 8 -1.372 120
11 -1.086 8 -0.190 0 -0.6315 -0.792 110
12 -1.790 6 -0.039 8 -0.098 0 -1.160 540
13 -1.9025 -1.250 5 0.928 4 -1.320 920
14 -1.3192 -1.166 2 -0.194 4 -1.053 620
15 -0.283 2 -0.589 3 0.912 1 -0. 180 430
12 1
1=1.582x+5.332
10 4 2—
R*=0.658 *
E
< 84
=
B o6
S
£ 4
7 +*
*
0 T T T \ \ 1
-2 -1 0 1 2 3 4
B % R XET
4
Fig.4 Correlation analysis between principal component synthesis score and time series
o CCA
Y, = 5.3274 +0.996 5P, +0.881 4P, + 0. 141 4P, (5)
. 7 (9—8—>7—6—5—4—3)
- - (2) 3
(6) ; 0.8592 R* =0.738 2,
a=0.05 F (6 . 3
¥, P, P,. P, o

y, = 6.027 8 +0.793 6P, +0.492 9P, +0.729 5P, (6)
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(7) ; 0.8928 R*=0.797 1.
a=0.05 F (7 o
Py( )+ Ps( ) P,
( ) e P Py
P, o
y, =2.5530 -0.874 5P, +1.020 7P, - 0.709 9P, (7)
4
(1) o PCA  CCA
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The Coupling Relationship between Soil Eco-Processes and
Landscape Evolution under the Natural Conditions in
Yancheng Coastal Wetland

ZHANG Hua-bing' > LIU Hongu' LI Yu-feng' HOU Ming-hang'

(1. Key Laboratory of Environment Change and Ecology Construction in Jiangsu Province College of Geography Nanjing
Normal University Nanjing 210023 China; 2. College of Urban and Resource Environment
Yancheng Teachers University Yancheng 224002  China)

Abstract: Yancheng coastal wetlands are the largest coastal wetlands along the Western Pacific.

With its unique ecological location and special habitat types Yancheng coastal wetlands not only
play an important ecological role in biological diversity and resources environmental protection
but also has high land utilization suitability. However humans are strongly interfering in the na—

ture recently. And the landscapes changed promptly. Nowadays the study of coastal wetlands
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landscapes has become a hot field. And meanwhile the coupling mechanism and relationship be—
tween landscape processes and patterns has become another significant field. Taking the core area
of Yancheng National Nature Reserve as a case we have used the methods of canonical corre—
spondence analysis principal component analysis linear regression analysis and space instead of
time to explore the coupling relationship of soil processes and landscape evolution according to
the sampling and analysis of coastal wetlands soil from April to May in 2011. And the results
showed the following aspects: Firstly CCA ordination indicates that soil processes can well re—
sponse to the landscape pattern of coastal wetlands as soil process and landscape show different
correlation and five kinds of landscape types are regularly located in the CCA ordination shaft in
an anti-clockwise direction from land to sea. Secondly PCA analysis suggests that three main
components can effectively respond to landscape pattern. The relevance ranking of main composi—
tion and types of landscape are as follows: The first principal component is soil nutrients: Spartina
marsh > Spartina-Salsa transitional zone > Salsa marsh > Reed swamp > Reed-Salsa transitional
zone; the second principal component is salinity Salsa marsh > Spartina-Salsa transitional zone >
Spartina marsh > Reed-Salsa transitional zone > Reed swamp; the third principal components is or—
ganic matter and moisture Reed swamp > Spartina marsh > Reed-Salsa transitional zone > Spartina—
Salsa transitional zone > Salsa swamp. Thirdly use space instead of time and take the distance
from the seawall to the landscape as the time variable we find that there is a good correlation be—
tween the main components and landscape evolution. The results of multiple regression shows that
the correlation coefficient of Salsa marsh-Spartina-Salsa marsh transitional zone-Spartina marsh
time series is 0. 8592. And the correlation coefficient of Salsa marsh-Reed-Salsa transitional zone—
Reed marsh time series is 0. 8928. Therefore the gradient of soil ecoprocesses is a crucial driver
of landscape changes while landscape changes further lead to changes of soil processes. Evolution
of coastal wetland is Reed marsh and Spartina marsh expansion Salsa marsh shrinking process
under the interactive driving of pattern and process in Yancheng Natural Reserve. All in all it is
of greatly positive significance for us to correctly understand the coupling mechanism of coastal
wetland landscape evolution and ecological processes under natural conditions which is also bene—
ficial for rational development and utilization of coastal wetland resources protect the ecological
functions of wetlands effective management of coastal environment.

Key words: coupling relationship; landscape evolution; soil eco-processes; the natural condi-

tions; Yancheng Natural Reserve



