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The studying of key ecological factors and threshold of landscape evolution in

Yancheng Coastal wetland

ZHANG Huabing" *, LIU Hongyu'"*, LI Yufeng' , TAN Qingmei' ,HOU Minghang'
1 College of Geography , Nanjing Normal University, Nanjing 210023 , China

2 College of Urban and Resource Environment, Yancheng Teachers University, Yancheng 224051, China

Abstract: The key ecological factors influencing the evolution of coastal wetland landscape were investigated by soil
sampling and analyzing, and analyses on data from ETM + by methods of grey relative analysis, linear regression and
geostatistics in the Yancheng national natural reserve as an example. The ecological thresholds were defined based on the
analyses on the relationship between the spatial distribution and landscape types. (1) The physiochemical properties of soil
at the coastal wetland exert distinct continental and oceanic difference, depending on their specific location and
corresponding vegetation types. Soil water content and salinity shows a trend of decrease from Spartina marsh to salsa, and
to reed. The soil water content was higher in wet season than in dry season, in contrast, the salinity exhibited lower average
value in wet season than in dry season. The soil organics and nutrient content show higher values in Spartina marsh and
reed, while lower in salsa, and generally higher in wet season than dry season, with an exception for the soil available
phosphorus. (2) Through the grey relative analysis, the rank of the correlation between the wetland soil physicochemical
characteristic and landscape evolution follows: in the dry season — water > salinity > ammonium nitrogen > available

potassium > organics > available phosphorus; in the rainy season — water > salinity > available phosphorus > ammonium
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nitrogen>available potassium>organics. Therefore the soil water content and salinity were identified as the key ecological
factors that influence the evolution of coastal wetland landscape. (3) The spatial distribution of soil water content and salinity
show the same trend and was classified into five grades, with the variation higher in the eastern-western direction than in the
southern-northern direction. (4) Combined with analyzing distribution of soil water content and salinity and the correlated
landscape types, the range of thresholds of soil water content and salinity were defined. The soil water content and salinity
were less than 42.33% and 0. 745% respectively for reed soil; 38.836%—46.593% of soil water content and 0. 403%—
1. 314% for salsa soil; Spartina marsh soil had water content of above 39.475% and salinity above 0. 403% ; with the soil
water content and salinity of more than 41.550% and 0. 656% for optical flat soil.

Key Words: coastal wetland ;key ecological factors ;threshold ; Yancheng
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Fig.1 Location and distribution of the study area
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*1 TEEMNHREMARSWERM T EELMER
Table 1 Soil physical and chemical properties of different landscape types in coastal wetland in dry year
e R 5 A iR B IR
Landscape type K53/ % RHE/ % AL % AR/ (mg/kg) AR/ (mg/kg)  HBH/ (mg/kg)
Beach Salinity Organic matter NH;-N Available P Available K
P 2ETRE Reed marsh 36.786 0.433 1.103 8.731 12.690 158.216
3% 7R 5 Salsa marsh 40. 703 0. 927 0. 851 7.635 9.939 164.234
AKHVRPE Spartina marsh 44.159 1.342 1.138 12.419 17.904 173.891
6 Beach 42.785 1.057 0.399 5.943 5.060 105.807
F2 EHESEHEREMARSVWRIMN LEELER
Table 2 Soil physical and chemical properties of different landscape types in coastal wetland in wet year
Jo— T B T R
K53/ % HREE/ % AL/ % HA/ (mg/kg) AR/ (mg/kg) A/ (mg/kg)
PR 38.848 0.379 1.554 9.398 10. 480 176.327
BE VR 40. 417 0.628 1.047 8.744 8.284 173.438
KRR 46.034 0. 866 1.854 17.245 15.429 190. 555
S 48.493 0.823 0.596 1.131 6.348 146.086
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Table 3 Relative degree between ecological elements and landscape evolution

T H Ttem K4y HE LT SR AR A
T54EH Dry year 0.750 0.731 0. 629 0.673 0. 621 0. 667
TR Wet year 0. 665 0. 677 0. 609 0. 641 0. 650 0. 632
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BRI R - R I FEREE 23 0 5 9, I T 3V GRAE 5K 73 Adh FE B i k. 38K 73 A
R ZS AR S BAT — Bk, 28 (1A S B R VU IR R 1] 9788 55 KT B LI R S 7 1) 7R S, 28
[F1] 28 5 9 S 1 1) -5 96 fy SEE AR 7 1) — 2K

Yoy = 38.749% + 0.403x, — 2.928x, + 1.287x, + 1.799x, (4)
Yaxs = 51.496% — 0.300x, — 11.928x, — 9.094x, — 2.775x, (5)
Yo = 1.253% — 0.020x, — 0.773x, — 0. 197x, + 0. 264x, (6)
Y == 0.156% + 0.098x, + 0.301x, + 0. 137x, + 0. 146, (7)
® N
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[ 38.836%—41.550% [ 39.475%—42.332%
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0 25 5.0km
I I
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Fig.2 Spatial variation of soil moisture in coastal wetland in dry and wet year
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Fig.3 Spatial variation of soil salinity in coastal wetland in dry and wet year
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S HIERE] T 99.812% Fl 87.769% , It LA, F 5 M0 4 403 Y e (1) -+ 57K 53 B > 46. 593% , 5 FE B {E > 0. 656% .,
W — 250 T A AR A 00 138K 43 FNER B B (A 2R AT & 9 UL IR 45 Hh R [R) ey 1 8Kk 4 5 46
ZHARDL, Nk 8,
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x4 TEEHARSNEBTEKMESTIFE

Table 4 Distribution characteristics of soil moisture value in different landscape types in dry year

T H Trem I I I} I\ \ {4 Threhold value/%
P25 Reed marsh/hm? 2664.789 270.217 26.989 1.787 0. 000 <41.550
TR Area ratio/ % 89.912 9.117 0.911 0. 060 0. 000
3% 77 Salsa marsh/hm? 114.486 283.130 888.352 333.669 19.643 38.836—43.632
MR/ % 6.984 17.272 54.192 20. 355 1.198
KE AP Spartina marsh/hm? 10. 835 110. 688 672.274 2239.053 858.452 >41.550
MR/ % 0.278 2.844 17.276 57.540 22.061
Stk Beac/hm? 0. 000 0. 000 1839.646 827.172 6.494 41.550—43.632
L/ % 0. 000 0. 000 68.815 30. 942 0.243
*5 TREMARSEVNEBTESEEIRHLE
Table 5 Distribution characteristics of soil salinity value in different landscape types in dry year
i H I I i} I\ \ 5 L/ %
P THEE/ hm? 2588.299 252.215 109.183 13.653 0.433 <0.745
L/ % 87.331 8.510 3.684 0. 461 0.015
T V8 P8/ hm? 112.356 86.419 916.645 461.104 62.756 0.745—1.314
R % 6.854 5.272 55.918 28.128 3.828
KHEPE/hm? 7.646 28.626 179.552 1295.582 2379.896 >0. 745
WL/ % 0.196 0.736 4.614 33.294 61.159
S/ hm? 0. 000 0. 000 488.616 2176.404 8.292 0.745—1.314
WAL/ % 0. 000 0. 000 18.278 81.412 00. 310
x6 BEEMNARSWER+BANES TIHFIE
Table 6 Distribution characteristics of soil moisture value in different landscape types in wet year
S| | | I v A% B {E/ %
FEETHR T/ hm? 2640. 634 309.534 13.461 0. 120 0.033 <42.332
MR/ % 89.097 10. 444 0.454 0. 004 0.001
% 73 %/ hm? 146.202 1010. 287 463.300 19.491 0. 000 39.475—46.593
L/ % 8.919 61.630 28.262 1.189 0. 000
KEVH P/ hm? 19.004 198.025 1605.691 2015.474 53.109 39.475—48.509
L/ % 0. 488 5.089 41.264 51.794 1.365
S/ hm? 0. 000 0. 000 5.035 1156.541 1511.736 >46.593
R/ % 0. 000 0. 000 0. 188 43.262 56.549
*7 RAENAREVNEE T ESEEIRIHE
Table 7 Distribution characteristics of soil salinity value in different landscape types in wet year
T H I I Il| I\ \ 5L/ %
FrEETHEE/hm? 1248.819 1257.754 456.605 0. 604 0. 000 <0. 656
WL/ % 42.136 42.437 15.406 0. 020 0. 000
W% V8 8/ hm? 25.607 1068.366 391.269 150. 902 3.137 0. 403—0. 779
WL/ % 1.562 65.173 23.868 9.205 0.191
KFEPE/hm? 178.660 1191.116 800. 401 1443.219 277.910 0. 403—0. 779
WAL/ % 4.591 30. 610 20. 569 37.088 7.142
S/ hm? 0. 000 145.985 180. 987 1116.266 1230. 074 >0. 656
L/ % 0. 000 5.461 6.770 41.756 46.013
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Table 8 Threshold value combinations of moisture and salinity in different landscape types

WiH Item 7K 53 BI{H Threshold value of moisture/% LR B BU{H Threshold value of salinity/%
FrEE TR Reed marsh <42.332 <0.745
B3 VR IF Salsa marsh 38.836—46.593 0.403—1.314
KELVRF Spartina >39.475 >0. 403
JtE Beach >41.550 >0. 656
4 i

VRN M AE VR P AR FH T, A A BRI 52 4%, DR T T V0 b S WUAS Jmy T B, AR SO 6 R Ik v
TR T MY [ IR IF ST S 0], 32 R €0 SE IR AT M MBS 24 A GIS F AR | ST 102 05l S5 WL A8 e e - S R e
LA T THSE , EELSIB T .

(1) VUl 3 PR A o 2s (R 25 S B, e, 3K 43 R R i e 0 MR OK R VR B — e VR B — 1
TEPERB IR A A R HEA LR 5 IR ER R B DOK VR 3 — 1 S5 VB P — 0o TR i ok 11 R A 598 i (37 R A
N7 P 25 TR L R G

(2) B8 T - HETK o3 I B 2 Vi Ve Y b S UL T 2% A DG s i) PR -, L2 (R 43 S R i B 25 Bk b SR B
ZR PGBt 1 8728 S R R AL A ) AR S S [R) A S ) S ARy [ 5 0 R A A R ) ) — 3K, —
AURH T A 33K S N R R A W b S OUL T S Y DG PR 1

(3) B T MR IEENE AN ) S 0SS T8 + oK o FER B A BB, v, P =5 TR - K 43 B <42.332% , £
JE R (H <0. 745% ; Bl + 38K 43 0 {H 9 38.836%—46.593% , £h FE B M 0. 403%—1.314% ; KB + 3K 53 5
H>39.475% , 3 B{E > 0. 403% ; JCHERY - HEK 735 [ 8 >41.550% , 368 B2 R >0. 656% , 3% Lo 804 i B
USRI AT B K R BB AL A & AR AR b, X WK 2 A 3 A

(4) TR b S WL A8 S A o Pt 55 % SR A B VR TR AT 109 ZE T Il G R R 2 (R] 4 57
T BB A Bt L | e — 2 T Vg U Y 5 00 A 2o AR s 2 AR A WL, 88 71 VA V2 300 M S5 UL A8 () S M AL, P
PR A S RGBT
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