ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE

£

2013

RERFERESISHEHSR RO EH
4 4 & K B U




W % B 3 $34 % 2

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 20134 2 A 15 H

H K

16 Ji iz 23 BTE]) MR X PM,, A4 7 Rk S H X 5 RS RG] - R, R A, B, EEE X, K409 )
AT X BT SE 55 K PM, 150 SRR EME AT oo RAE g, B, D ERE,EF, T 416 )

FHRAZERS VOCs 3 IR A WU B A B BTHE B TEIIEIY - vevvrerrrrrerreesennsnnnsnnniiasesaesssiiinniieaaeseeens
------------------------------ KA, AW A EAR AAT, RR, BH, FER, ERE AR, RYE(424)
BN T IS B A0 IR KR BEJEZE AT PRAE < v vevrvrrrereeeesesnnnnnnnniinanenenns WANE I AAER X MR 434)
{55 TR T P TE R 5 KT BRI oo H4 BB, XA, ERE(441)
2575 0] 1) PG 2 X B S A TS LA FERIFGE, veeevvveeeesemmmmeeesmsmneees sttt e st B 4r B RE T A (448 )
P AR KIS L35 5 PM 1 PM, TS LTS YFAE  ovveemeee e FMWAM, 00 K R (455 )
FETH 5 T S H R KI5 JBEE B TVOC FURG R AYTEA <o oeeereeeerreen, T %%, 2058, N 4L, Kk B (462 )
A 42530 18 ] SR AT BRI v eveeeeeneenneneeneeneeneeneceneineenens W, ET, KB KE e | FBE( 468 )
YETE E A BTG Y MR B RIS R BAPEHIFTT coovverereerre s AR, By e WM, X, 4B (476 )
TEFA e I K PAAAHIR ) 7 2230 S5 A FLI A SR BRI AR IF T eeveemveeeees BRA, BREAE Ak HE T RE L AE  # = (484)
TRXIRT B HRESE LTS PCEs S i L ME R oo X E A, N K2 (494 )
N o TR N TNy 11 A T P HE(R, EiLE( 499)
TETTFAB K AL S I HE— L T IK ceeeeremrrensrnn e ﬁ\%ﬁ,ﬂijﬁj’fgﬁﬂ(j}g,%ﬁﬁi,%\ﬂ T ( 509 )
KT RIS ACHIA K T 8 BRI S I PR AR ATE ST oo eeeeeeeme e B BE, TKIT AR, AR, KL% (517 )
PN i AR AR I 2 38 TS RO AR 1 P B S M R BT oo eeeeeeeee e EER,FTHE,BEE B, BE,RE, BIEAE(525)
VN B AR R SR ] LB MR SR DT 2 A o S e S E A 3R (Y SR e B, PR R HEH(532)

[ 8K S P TF ER3 1 1 b A ST 7K 4/ BEZS (] 43 55 K L G R S0 ZABIFGT vvveeeererrrsrennnnnnnenesenssniniinnnieaaeess e snnans
.................................................................................... Hler XaE,EZER, X, EEF,EHT(540)
MRS Ml A A5 e 2 TRV B AR - oveeeeeeeems s P, R, 3 A, R AE( 547 )
LA I AR A BRI E - vvevoeeee oo B HEE KA, KR, M R, K 555)
I T T I AR T A RS 1L TR T G ARAT +oeevovemrvmmemmreneessennsssnnsittireees s sttt e ae e e s e T ENE, ERA(561)
G 4 N T ARG A TR T AT R SRR - (R0 I XU, 44, T B98I ARk, E (570 )
43 K P SRR TR 0 T BB - ove e HOF TR, KR, B B B IR R FT AR ( 576 )
1 B VA T TR BB A 0 2 e R VR AL IR TR F] - v veeeemmmmeeee e et e ittt oA HHET (583 )
IR A L 0 X R AT PE R R - evevoven e Pt EUR, B, RH R, ERF(589)
Ti0, SEHEALIE A AR BRI T U BB J15E -vereereeereeeee hbk HEE TR TR, AEE(59 )
F 8 K AT LTS L) AR EETIT Y <+ vveeeeveeeeesmmmeeeensmniee e e et TE ZHL A, ERT(604)
%\%%jﬁ“ X645 Xﬂ'{%ff—k%ﬂél AR30 E@F%ﬁ?*ﬂfﬁﬂﬁﬁ?‘f ................................................... HL%TK , ﬁéjfﬂﬁ_, gfg ﬂ}( 611 )
— AR A A AR T B TAPERERIE AT v AR, G am B M, B, EF,H AH( 616 )
FET G IR IEACRI 0 8 A%/ NERIE ( Chlorella pyrenoidosa) FEFRWEGE --oeeeeeeeeee MEE,Eok, HitE,NEE(622)
TR FNFAE I WU VS JE T AT RB I FEIE  wovvverneereeeenrennieeeieninenns WX ., o423 AR, B 8, Bl BL( 629 )
RIRFK A B ERE X DL R A3 FR BRI CH, BUFEIA «veveeeneenmmnmnnnnnnnns hFE, R R, B2 AR, FER( 635)
o 20 F LR 7 BB 2 1 PCDD/ s 4 KT BT v HE BBE, BRE(642)
ST S b T Y s R A SR SRR SR GBS - oveveeeooe SR M REE, L RA,RER, B KT 647)
L R R St YLl o 1 WME, FEL, T8k, 254, EH653)
1T KA HUE Y PR E ARAR BRI GG IRAL o ovvee e Fwrir, Bmde, R E R, LB, KT (662 )
3 L TN [R5 A SBEAG UR E B A IE RIS, <+ v vvvvvvvrreeeessennnssnnnsnrnneaesesssnniniiiineaeeaaeess AkE BHE, KA (668)
B AFHHAR , R XKL ATI R oeeeeeeeeeeeeeees I BB K OUH B B LRI K KA B (676)
FRAE T S F X4 75 oA F - 338 B AT AR AE WA SR BRI weeeeemmmeeeeeieeens Kb, THH, FARAN, HMEM(685)
K IAREALHE T FF H A MU ST - veeemeeem e T R ENL, B, RAEK, EHT(692)
AMRCr( 1) ZEFRE 22 Fh B 4 58 p ) 2 AL RRAE R S s i R -1 5 -+ -+ - AR 2 ¥ B w0 B H, hF R (698 )
FERRSFA P A T 15 B S s 33 P 7SS 7S AR B AFAIE -oeveeee e B AR R A F L, AR 705 )
TR ) L3 A i SR B RS AT T S JBU AT v e vveveeeesemmmeeeeennieeeen e X%, EHY, ZEH L ME( 712)
KB BAG H R HLFTG IR R REIE oevveeerreerenninnnn WA, K ez e K, B, 0 B m( 718 )
DI S 2 T2 B | M U A BYTMRE  oeeeeeerrrmme e FoE BT BRIR B, KR, X Ak ( 724 )
SRR R TV AR B ST -eveemereeeremmenmenennenee e EEE MkE HER, ZER(T32)
LS e AE 7K R FIAR L A 9 5 B BRI 5T - eveeee e FAEE TR X, W R, A A 740 )
2 R A At S ) R 0 ) A 20 R O 2o B L R e RE, X, & EAE, REM, B 746 )
SR TR YO PR IL A ARERIEE  oveeeveemeerneereeeneeneeie e i R H A ERRE P HF( 753)
I 5 e 25 A1 X R 0 A AT SR AR A RIS B RE T e eeevemmee e JER %R, Tk, N5, B, EER( 760 )
16S rDNA FERE SO HT R & 5L AR YRR RGP R - XNILE, BED ek, THEE WWHH(767)
FHRAWEXT CANON T LI REMA Y F FE FIBETE L5 R IARE I eeeemeeemeeennneeeeennn X, A BT g, KA T73)

{4175 % ( Penicillium simplicissimum) ¥ A 2T 4 Z WM AR FARSCREEHEAR-IE o eoeree e
..................................................................... E RN, O, E S, F, XA, RAEE, X E (781)
R U AT GEL L -2 Lo T i 11 Wi E, 2R, A )|, 2 (789 )
- 7 AL S AT AR (R BRI BB -oeooeeeeeeeooee IRD,ERE KAE, BRM R 795)
T B B S KA o vvvee e o I E B, KR, B Rk, EAF(804)
YA ] T AR A RGN AL, v veeeererrrerrrrrnrnreeesensennnniiiiieieeaeses e 22 wm A HER, ZAA(810)

(ABEREMVEITIRTFE(447)  CABERFE)ERR TR (493 ) 55 (508,588,610,731)  LHRALAEKI(788)



5 34 2 EZ7 - S < A Vol. 34,No. 2
2013 42 A ENVIRONMENTAL SCIENCE Feb. ,2013

/.

BAFHTHREEEEMTREKS/REZTEHTRR
HE5EHXAEWR

JRAED? Mg R EER LR AT LT

(1. FERME R M R B VLA R A AR S AR B 000 M o 2100465 2. BRI 24 BE 0 T 55 BE IR A 4%
20, I 224051)

FE ., DEIRERY A SRR XA X 2] ARYE 2011 4F 4 ~5 J1 X R b - 3R R4 B4t S 254 2011 4F ETM + 8 J%
RAR 38 FHILEXS L A3 BT (CCA) | etk PN BRI SE T2 05 2% 488 H AR ST SR 300 18 1 30K 43 RNk 3 119 4 6] 43 5
FRIE R SRR S R 45 R R W, © B K/3F H{E1E 36.820% ~ 46.333% Z [i]; - HeEh FF S (E7E 0.347% ~
1.328% Z [8] , BLARRBUN KRR > 60 > oM > 228N Q3K o FEh 5 (1 2 (8] 248 S5 B — 20, AR P9 R Jr i) iy A%
SR TR 2 LA 7 1) b 78 5. - K 43k B o v (i 1 BU7E VO A B K M AR AERAEL H BUAE A 35 0 0. 8 R K 4y ik
FEMAR S m A T 2V 9, o IV H R B i, 2090 5 36. 1569% Fl1 28. 5319% . (B [ #1288 70 iy 38K 20 036 B iy 40 & 2 R
1o R B K A3 BIGER BE AR A3 < WU B RUIR” 20 A R AE. BRIy . P35 M £ K 4 <40. 116% , 37 <0. 676% 5 TE M
+ KA K 38. 162% ~46. 403% ,ERFEEH 0. 471% ~1.295% ; HKEOHE 1K SY >43.214% 0B > 1. 090% ; SRy +HEK 4>
>43.214% ,E:% >0. 677% .

KW . HHOK S R ZSESr S WML R A SRR IX

FESES. X171 XEARIRE. A XEHS . 0250-3301(2013)02-0540-07

Spatial Variation of Soil Moisture/Salinity and the Relationship with Vegetation

Under Natural Conditions in Yancheng Coastal Wetland

ZHANG Hua-bing"*, LIU Hong-yu', LI Yu-feng', AN Jing', XUE Xing-yu', HOU Ming-hang'

(1. Key Laboratory of Environment Change and Ecology Construction in Jiangsu Province, College of Geography, Nanjing Normal
University, Nanjing 210046, China; 2. College of Urban and Resource Environment, Yancheng Teachers University, Yancheng
224051, China)

Abstract: Taking the core part of Yancheng national nature reserve as the study area, according to soil sampling analysis of coastal
wetlands in April and May 2011and the 2011 ETM + remote sensing image, the spatial difference characteristic of coastal wetlands soil
moisture and salinity, and the relationship with vegetation under natural conditions, were investigated with the model of correspondence
analysis (CCA) , linear regression simulation and geo-statistical method. The results showed; Firstly, the average level of the soil
moisture was fluctuating between 36. 820% and 46. 333% , and the soil salinity was between 0. 347% and 1. 328% , in a more detailed
sense, the Spartina swamp was the highest, followed by the mudflats swamp, the Suaeda salsa swamp, and the Reed marsh. Secondly,
the spatial variation of soil moisture was consistent with that of the salinity, and the degree of variation in the east-west direction was
greater than that in the north-south. The maximum soil moisture and salinity were found in the southwest Spartina swamp. The
minimum was in the Reed swamp. The soil moisture and salinity were divided into 5 levels, from I to V. Level IVoccupied the highest
proportion, which were 36. 156% and 28. 531% , respectively. Finally, different landscape types with the combination of soil moisture
and salinity showed a common feature that the moisture and salinity were from both high to low. The soil moisture value of Reed marshes
was lower than 40. 116% and the salinity value was lower than 0. 676% . The soil moisture value of Suaeda salsa marshes was between
38.162% and 46.403% and the salinity value was between 0.417% and 1.295% . The soil moisture value of Spartina swamp was
higher than 43. 214% and the salinity was higher than 1.090% . The soil moisture value of beach was higher than 43.214% and the
salinity was higher than 0. 677% .

Key words : soil moisture; soil salinity; spatial variation; coastal wetlands; Yancheng nature reserve
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Fig. 3 Spatial variation of soil moisture in coastal wetland
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Fig. 4 Spatial variation of soil salinity in coastal wetland
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ERFEAR K 43 1 < WL WU 20 5 P AiE. 7E ARCGIS
9.3 1 ¥ 2011 AR AE B AR 5 K g/ 2
6] A B AT B I A (3R 4 F13R 5) 45 M 350
FHEK IR EME AT ~ M9 (KD <
43.213% , FIEERFE <1.089% ) , Hirh +- 458K 7378 1
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Table 3 Classification statistics of soil water and salinity

pixd K5/ % SRR hm? i1 B/ % Sy A AR hm?
1 <38.161 2510. 185 I <0.470 2320. 559
I} 38.162 ~40. 116 559. 160 I 0.471 ~0. 676 675.015
I 40. 117 ~43.213 1 120. 628 I 0.677 ~1. 089 2052.776
v 43.214 ~46.403 4136. 028 v 1.090 ~ 1. 295 3263. 836
Vv >46. 404 3113.526 \Y >1. 296 3127.339
F4 FTEEHER T EKSMED RIFE
Table 4  Distribution characteristics of soil moisture value in different vegetation types
it H | I v \ 1B/ %
P25/ hm? 2444.995 414.277 158.161 0.000 0.000 <40.116
M/ % 81.029 13.729 5.242 0.000 0.000
B3 M/ hm? 52.801 119.188 784.234 420.783 60.567 38.162 ~46.403
Mm% 3.673 8.291 54.553 29.270 4.213
K ECHE/ hm? 12.389 25.695 168.870 921.884 2 870.398 >43.214
M/ % 0.310 0.642 4.223 23.052 71.774
e/ hm? 0. 000 0.000 9.363 2793.361 182.561 >43.214
A/ % 0. 000 0. 000 0.314 93.571 6.115

(< 38.161% ) Wy 43 A1 T 7 2 35 W AR 1Y
81.029% , 1 ~ Il %% ( < 40.116% ) %> Aii 1 F2 3T
95% ; HIEERELE 1 90 ( <0.470% ) (53 Aa a5
PrEEMET A 76.226% , 1 ~ M4 ( <0.676% ) 4>

AR 94% . it LA 765 B B 43 A i Jkah I, 7
SEPT M K B (H < 40.116% , ¥ R {E
<0. 676% . 1di3% Wt (1) 1 357K 3 A1k B 3 ] EL 3%
S, 1 ~ V(LK >36.147% , L)L
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>0.292% ) #5A . Hod, 2% (3K 5 40. 117% ~
43.213% , +3E LR 0.677% ~ 1.089% ) 43 i 1 FX
), 43l o el D AR 1Y) 54. 553% F1 67. 586%
MPEREEPED ~ VY (K 38.162% ~
46.403% , TIEERFE 0. 471% ~1.295% ) , {E3X [X |H]
SR R B 1 43 A RS B T R M A
92. 114% i1 92. 816% . fr LA, F- % il 7% Wt + 38 /K 43
(N 38. 162% ~ 46.403% , £h B N 0. 471%
~1.295% . KFRER LK FEAET ~ V(>
36. 147% ) #hA , ELAEN ~ V& ( >43.214% ), —.
FHEZ R 94. 826% 16V 9 ( >46.404% ) /34
T K IR B K BT ALY 71,774 % 5 K EFHERY

IR AR ~ VR ( >0.471% ) #4 , FIAE 3
TN ~ VH(>1.00%), ~HLEZHHN
92.694% , L FERAE VA ( > 1.296% ) 53 i i Bl
K, IR BN K B TR AR A 73. 489% . FIT LA, L 5E K i
FIEK > BE > 43. 214% % , £ FEBIE > 1. 090% .
JEHERY - K o AR AR ~ V2 ( 3K I) >
40.117% , +3EERE >0.677% ) , Hob 30K 5 LAV
R >43.214% ) R £, HOERERARM 93.571% ; +
BB LI ~ V2% (0.677% ~1.295% ) N+, ¥
TR 22 AL G W T AR Y 96.465% , o IV 2
75.541% . Fir LA, SGE R 380K 43 800E > 43. 214%
I > 0. 677%.
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Table 5 Distribution characteristics of soil salinity value in different vegetation types

S{E| 1 I v v 1/ %
S/ hm? 2300.075 524.403 192.955 0.000 0.000 <0.676
A % 76.226 17.379 6.395 0. 000 0.000

TR%E ME/ hm? 20.484 122. 006 971.594 240. 690 82.798 0.471 ~1.295
T % 1.425 8.487 67.586 16.743 5.760

K ELRE/ hm? 0. 000 28. 606 263.578 768.043 2939.009 >1.090
A % 0. 000 0.715 6.591 19.205 73.489

Y/ hm? 0. 000 0.000 624. 649 2255.104 105.532 >0.677
A % 0. 000 0. 000 20.924 75.541 3.535

N BE L
4 #ig

(1) R bl JE 7K 43 RN B2 3R v B2 Ay ]
— g S AR O 22000, K
Gy RS FEAEAE T AR B 8 S k. LR SR I R oK B
WE > JEE > 8% ME > 5 e, £ K BIE
46.333% [% & 36.820% ; + 3 &k 5 F 5 H N
1.328% %% 0. 347% .

(2) MUt 3K o RNk B 1 2 (A A S B
— Pk R SRy AR VSRR O ) AR R
A AT e 2y [ L AR S AEE R 1) L RHEK
A3 FIER G PR () 4l 40 £ T | DDA K i 1) T i
W AE Iy 1) b, K FER 5L T
. IR 4 T ER B f e (A L IR PY R R OK R
S I H BUAE 2 =B e

(3) MR HIAK 3 FIER B 2% 2 4 Tl v s DX 3 A
FI oy S 1 SR ) R . HG o S e 1K 4
H <40. 116% , L H{H <0. 676% ; BN+ 357K
A B E M 38.162% ~ 46.403% , £h FE B N
0.471% ~ 1.295% ; K B ¥ 1 HE K 70 B {H >
43.214% ,EREBIE > 1. 090% ; S6iEAY 3K /318
il >43.214% R BEVERI R >0.677%.
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