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Abstract

Wetland ecosystems account for only 3% - 6% of the world’s land surface, but the carbon (C) stock
in these systems accounts for one-third of the global terrestrial C pool, which is equivalent to 75%
of the C stock in the atmosphere. Therefore, wetland ecosystems play a key role in the study of
global C and nitrogen (N) cycle and climate change. Nevertheless, as an important wetland type,
coastal wetlands have been scarcely studied in term of C accumulation compared to the peatlands.
The main objective of this study was to evaluate the recent rate of C accumulation (RERCA) and the
recent rate of N accumulation (RERNA) in two Kkinds of coastal wetlands in Yancheng, Jiangsu
province, and estimate the inventory of C accumulation over the last 150 years. Using sediment C
and N content, dry bulk density, and Pb-210 dating, we determined the accumulation rates of C
and N in profiles from Yancheng coastal wetland, from Yancheng coastal wetland, and then we es-
timated the flux of C storage in the past 150 years. With respective to the Spartinaalterniflora flat
(SAF-1) and the bare flat (BAF-1), the RERCA ranged from 116 to 165 gC-m-2-a-1, and the RERNA
ranged from 1.68 to 3.99 gN-m-2-a-1. There was an obvious increasing trend for RERCA and RERNA
over the last 150 years, indicating a great potential in C sequestration in the sediments. The his-
torical inventories of C and N were 17.4 - 24.8 kgC-m-2 and 0.25 - 0.59 kgN-m-2, respectively. The
accumulation rates of C and N were directly related. The results would be helpful in evaluating the C
and N accumulation history and sequestration potential in coastal wetland and understanding the
feedback effects of the Yancheng coastal wetland under climate change and anthropogenic influence.
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AR RGN G 2R IRF3%~6%, EHRMER HEMRMEHBRER1/3, HATRIPREER
75%. B, @HMESRALLEREK. BRANIUERUHA TP EEEEZEM. A, EA—MEER
KA, REEHIGR RRRWE R A RRHF T 2. AR EE B KR PS5 SR i i ir
AR BRPERBTGH, FHAEEL150ERAIRNEHBE RPER. R H2PhBGT ERES X, &
BUIRYTEE. RUEASESELRBEAUSH, HEIEIAKRIRER (RERCA)RZHAE RFRER
(RERNA), BRI 150 KRR FEE. B8R MR M IR 4T (SAF- 1 BAF-1) {1 °F 1y
RERCA% /165 gC-m-2-a-1f1116 gC-m-2-a-1, “F¥RERNA%}7#23.99 gN-m-2-a-1f11.68 gN-m-2-a-1,
#1504k, RERCAFIRERNAREE i [B) AW, F B h A i i) [E B 7« S48 o 25 1.5 048 SR FAU Bk
BEAFBEWHMAE N17.4~24.8 kgC-m-2710.25~0.59 kgN-m-2, RERCAFTRERNAZ A5 & B3 HIAH R %
Ro. AWFEE BT REEER . BEBG BRIV, REREEN7E LT SRR
TEB N E B T E IR 1 b A SR R AE A I ERAR
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1. 53|

[ R M A S R G IR B AR S5 DI RE, TRt [ BRv 7 2 m T AR A B S R G0 A TR
MR B T I AR, R R AR R B O RS IR E S RS, ERBINKIES) .

15 AZ A N Sl ) B Pkl 2 — AR 2 AT FAE ) TR I S SRR 52 N A B A AR B
FRRANE B IR RGUFE AR FEAR R AURALA K HE TR, 1K BUVIR 2 1 RO SR A AL 3R 8 S5t
HU, T A ERBRAE A2 — N EE AR 7, JCHE RS R GBI [2]. A R RS
T E A ERBR AR, DL SE 5 A ERBR AP o (HAZ 24 I (8 R A 255 R Bl o 92 i A AR A R Wi
TSRS A R R AIRR, 2 NS AU LR BRI AR BOR, B R RKM TR A
REMERPIT RAVKE, PSRRI SR T B, XU 5) 3 SRR AR DXIERE A
RV R AR [3]. PRI AR RIS i R AR, AU B T A 58 8 U A B, I
EEN U A LR R R R A DN S DY EN ) S E R | VA v

EEROL TR 1A R R REE e o s RAUE S5 0R0r A, andese[4] [5], BRIM[6] [7],
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E[8] [91FN [ [10]-[14]0 {HA2, VEHEGHAITR BT FT AR A M . G T A SR A, R
AR fRRIE A ST R R R T KB TENUBRAG LRR, E B AT R I G RR BE S[15]. AR
Mo XA TR K 2108 203 x 10° km?,  THVEHHT I A BR RALE R Ny 210 £ 20 g C-m2a, SRR [ & £k
42.6+4.0Tg C[16]. MR KEAFIEN SO & TR T HEEI =2 &, MR T HF B HEBCR,
TP R AR SR SRRV 0 B o I TS, 6 Y VAT b o R0 =5 O () 4 i 1 P S B S5 [ 17] o e b O
VRV Hb B i e R BV D K, XHEHIAE S RABRIC IR NG Aol ZAGTER, ReBlRTE 454
BRAMRAZRR IR SN, IR IR B BB AR b B S AR A g )87 75 s AR NI 52

AW T AT F5 48 SRR OB ot %, @i %t #°Pb A 2¥'Cs s 4R Ja My bl . RS it
(R RN IS M= EEES 3 /N AR 2 11 i I 1 e 0 £ =i T ) A R = ok R L N S | i A P 2k
&5 JUNE T A BRIGAG PR R b X 05 AR Ak RN 2K 355 3l 52 g i )2 7 LA B B 8L

2. MRS %
2.1. HREBRRERE

IR 8 E KB AR X AL TV A0S, 23R E SR MR B R A B AR RY X
ER IR R TR 4530 km?, A4 T 0% ARSI, A MR TR 14.3%. %X 8 T AL
P S v i P Ul O P SR R AR X, AR 13.8°C, AR FR/K A 1000 mm, TGAR 220 d,
H ek 5 4 487~508 kd-om 2. VLIR b i@ R 4, & S RRE Fr iAok A AR 4
R WY, AR A AT ™ E AN TIT & Tolkis e, P BT A A iR e 8, Ol AR
FERIS T Z RIE[18] 0 FE A CRAE T AR IR T 5 PH EL A BHAS X, B ORGP X AZ O DO S B0 (29 15 km)o 4 7T1Z%
TR ARL AR B 2 B R, DA ) i b ) S 2R AR R DGMECE R R AR, ok aie vE s, 0V U
F&), KEL-THEME(EALKBLA A E, WHEKI AL T WK RS RSP BE- 2 2 M (K AL TR ACIRAS, SRR
). 2013 ££ 10 H , FAVE I ZE vhdi Bl (Eijkelkamp, 17 22) 78 5t BH s b G e [X (BAF-1, N 33°44'37",
E 120°31'50", ¥4k 1 m)FI HAE KB [X (SAF-1, N 33°46'34", E 120°31'49", ¥k 3 m): KRR . Al
BAF-1 BUS K 60 cm, RZ WA K E 132 SAF-1 UK 83 cm, RJZ4) 2 om EiEMRZ# 4 7 (1 1),
FESSEAE PVC B B S, WRISLRE. ERREAERAYE 3N G, I, MHIURENIFFREE, —
A AR A 5 ) S R4 R RAT, 2R 4% 8 L om [MIEEHEAT A0 RE, RN EREBAGR S E S, B
TUKFERAT %

2.2. SCIGER Sy AR

2.2.1. BARBUIERR
B BRI E TAGHTEN T T 12 h 2EE, FT 501G FEZR USR58 35T
BKE (%), TR R LA ARS R TTARYI T2 HE (gem ).

2.2.2. BER(TC)MEE(TN)

KHITEE /B (FlashEA 1112, ThermoFinnigan) Il & ik & & &, A TSL I 76 v B Rl B AR b P
BNV AT T TR 5 e VAVR TR 5 R 5 P O BS PR RIS, ik 80 HI, FE oz — KPR
B 12~13 mg, B T4, #0, G E s A e SR (TC) AL Z(TN) . MR 4E 10 ANFE S
B 1 ANE R IR 7 T bR ) (G SS-1) 347 b 8 FIRE T o

2.2.3. HGHEFRME (P A 'Cs)
TE H R I e s M L W B BT 9 5 B3 5% S A 9B S AT 0P R TCs AR TR
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Figure 1. Study area and sampling. (&) Yancheng city map and sampling site; (b) field work; (c) and (d) sample slice in the
laboratory
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g 2~5 g FBEZE 3 80 H FLI7 AIYA VR T-HRRE i 2%Pb A1 27 Cs iRk Ll 3 FEE 1 35 [ EG&GOrtec 2 1) 42 77 1
1 Al PR 28 (OrtecHPGe GWL) 5 Ortec919 #Y i 42 1] 23 A1 IBM FlAT LI BT 16K 18 22 18 43 #7 #% AT 2H i
(1 y W AT RGEIE o« 21OPb bRAERE 5 b R 0T A AR v 27 Cs A1 2°Ra ARUERE i e b [ R T
A 7T BB At
2.3. BURLIBEFGTE

M4 21°Pb 1 52 il S 1 B 3 (CRS) W] LA VAR AT — Z T AR AR W AU AR R [10]. TTAR# &
— EHPTARERET AR Q)T EAE . TURYFLRRE &M L E A E i RAE, IR E R+

HHE 2.7 gom® (A(2). B THEMMEL ., TR EMPURWIRE S hE . BB BRRAR (@),
(4)). KH Microsoft Excel 2007 1 SPSS16.0 Xf £ #5347 b BRANZ: B, TP IME brifE 22, AT 2 ]

A5 HT
T,=-2"In(1,/1) 1)
SP=1-DBD/2.7 )
RERCA(gC-m~ ~a‘1) =Z(cm)/T (a)x DBD(g-cm®)xTC(%)x(1-SP)x100 3)
RERNA(gN-m™-a™)=Z (cm)/T (a)x DBD(g cm™*)xTN (%) (1-SP)x100 @)

b, TN B E Z (cm) TTRITTRE RS (@), Lo AT A Ot 8 2°Ph i 2R A\ B (Bg-cm ),
I, N—E R Z (cm) PA_E & 2T it b 58 2%Ph é;’i% U N & (Bg-cm %), 4 *°Pb ﬁﬁzﬁﬂéﬁﬂfaﬁﬁz
(0.0311 a'h), SP AUTFWIFLERIE, RERCA (gC'm%a )A RERNA (g N-m2a ) NiEHiAH:. R EHHEE,
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DBD NXNIREZ VAR TR E, TC M TN AU, R&E, 100 NHALER RH.
3. &ER5vHe
3.1 BKE. TAENILERE

PINUTRAEES (SAF-1 Fll BAF-1) [ & /K A TG FE 20%~40%. 31X AN TH 7 7K 5 5 DART R IE 194K
PE—8 SEMEX PURRY &K E 15 30%, FALKEX TIPS /K &%) 40% [19]. 38 HIURE AR AR
TEARAL, B RAE HIETE R Z(10 em 24 JZIR), BEGEIRBEAE T B, JRES/KERIL(E 2). B
B 7K B TR T TR A0S 22 L HE e 2 e S BRI B R ST T AR A AR 3 Tk T P v TR AR B 2 . SAF-1
T2 EALIEEE N 0.75~1.45 g-em >, BAF-1 [T EAATEEZ 1.07~1.52 g.om . R HUSEHEEE T
FILH B R B IS (] 2). 78 20 cm LARZ K, BASEIT 0025 AR S AL, HRX TRIZRE M,
SAF-1 T2 H B AL T BAF-1, X EFEFNE BACKFEHME(SAF-1), MR TR R TTERR . AR
TR H AR ORI L E R 5 TR EAR OB &S, FETFEARELR, R
AR5 2) o THEUTRD I FLER EE /N T3 AN [ 42 5875 [H] (0.74~0.85) [20].

3.2. 2%p 0 ¥'Cs B St ELE

PN S (SAF-1 Al BAF-1) (1) 2P i vl it gt SR 1] 3 Fom o it 38 20Ph i i b3t FEE it 5 1
JEE AT 1T 2R34T /0N » 300 H L TR gt sl A X, 70 S0 TS S 31487« 3 3 A U i S (CRS)
THEL PN AR SR e, R SL R R ACHE SR (] 3). SAF-1 HITHITAR P 52417 150 4, BAF-1 {1
VIR 2000 125 45 AN ©'Cs LB FE#IE R AR, XHT SAF-1, ok ™'Cs HLiG FE HUBLAE 20 cm
4b, HA5 1.22 Bakg™; AT BAF-1, fitk ©'Cs Ll HHBLAE 46 cm &b, HAT 1.72 Bakg ™', 46 KE 2
URRE SR IS AT KT B 7 Cso 73X AN RS R YR DR A R TEE s AR B T rpr, 17 Cs 0 SR A IR BF IO ARAF T
Sk, IEASEERI ] ¥7Cs M NI AR IE 2°Pb 4FAR . Mt °Pb 4R40, THELH SAF-1 KPP IUTRLE R Ny 1.28
cmal, BAF-1 [ FHuiid RN 0.93 em-ate /N EI T 19T X i BUE & 7408 0.55 g-em2a™, Afkil
/2 0.24~0.84 grem 2a ' HEIRAIWIFLIX 15 km MR E L, JIRERZ N 1.2 ema t [21], BEER
ATRFFEIX 75 km (0 ERIE M, JTAUERZ09 3.0 cmea ™ [22]. 5 FHHEIE M R RS 2 5 3 i M o — 38,
W N T EHEEHb

3.3. Bk, BEMREEL(C/N)

DUBREES SAF-1 MBR &R T30 28.2 gkg ™'y AN 37.9 gkg™s BAF-1 il s & & 1454 20.8
gkgt, AN 322gkg?. SAF-1 BEMTHEEN07gkg s AN 1.4gkg™; BAF-1 HITH AT
N 03gkg?t, FKA0.6gkg ™. WIANTITH BRI BUBE S TR S A T — 580, MR R E IR S
FE R IZHE N4 4) o e KAE 2> B R BLE TR Z 12 cm (SAF-1)F12 )2 6 cm (BAF-1) 4t . 5 5 & LE(C/N)
BE TR N A B SBT  in f #a 3, (B2 23 SIE 57 om (SAF-1)A11 36 cm (BAF-1)4b 26 5 HH B8k i 38 5h A8 1

A B AN AL IR AR E R TR A LR & 2K T 1%, SRS EMCT 0.1% [19]. AT
RV AE &, B, SREELRTIANEIERE, SEASERN 8. ERMEE
FRIBHE, %A [2310 AR SHR e R AT AGHAT TR Rk, A HURFLE A S BN, AR
ToHURE 1 B TR AR AL, A EBARCNT 0.2%). Pk, FRATTEE 5Bt ] U AT b B A HL
WS A K AR A HUBRAR bR, 5t STl DA 0 Hh U A 7 B LB AT A 5 B T LA o
TE 5 1E B % S P MR, A3 LR 25 2B A3 B2 2%~5%, S AR 0.2%~0.4% [24]. 7EF&HE4EZ FE
EEIMEE L, AR S R 2 2%~3%, 2 0.09%~0.11% [25].
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Figure 2. Variation of water content, dry bulk density and sediment porosity with depth
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Figure 3. Variation of unsupported 2'°Pb radioactivity with mass depth and the depth-age model
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Figure 4. Variation of total carbon, total nitrogen, and C/N with depth
E 4. Bk, REMRILRERE M ICEHE

3.4. RERCA F1 RERNA

1T 150 Ak, filk SR AR TE % (RERCA) A& R B Z (RERNA) B A& I [A) AN 0 fn (1<) 5), 2 3 HH AR i Py 2

W . AR (SAF-1 F BAF-1)f°F) RERCA 437l /& 165 gC-m 2a * #1116 gC'm %a %, X 54k
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Figure 5. Temporal variation of recent rate of carbon accumulation (RERCA) and recent rate
of nitrogen accumulation (RERNA) over the past 150 years and the relationship between
RERCA and RERNA in the sediments
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Figure 6. Comparison of the calculated C storage per unit area (kg C-m™?) in wetlands in a worldwide
context. Data sources are (1) Yancheng coastal wetland in this study; (2) Sanjiang Plain wetland in NE
China [11]; (3) Alpine peatlands in NE China [12]; (4) Lowland peatlands in Indonesia [29]; (5) West
Siberia peatlands [30]; (6) MWP peatlands, NE Germany [31]; (7) Afforested peatlands in Ireland [32];
(8) Alpine peatland in Isle of Man [33]; (9) Scottish peatlands [34]; (10) Ombrotrohpicpeatlands in
eastern Canada [35]; (11) North Highland Lake District, USA [36]; (12) Temperate wetland in Ohio,
USA [37]; (13) Tropical wetland in Costa Rica [37]; (14) Alpine peatlands in Andes, Ecuador [38];
(15) Thicket restoration sites in the Eastern Cape, South Africa [39]; (16) Equatorial peat bog in East
Africa [40]; (17) SE Australian coastal wetlands [41]
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Bt i[33]; (9) AME=eRM[34]; (10) MEARIBIRKM35]; (11) KEILIBSH
HAXGEHE[36]; (12) EEBZBMIEM[37]; (13) SFENARMATIRM[37]; (14) ERZ/RiLt
SJem[38]; (15) FAdEMEEIRM[39]; (16) FRIEFFERU[40]; (17) BAFILREIREGEM[41]
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TP BR A VG 1R 21 AR T B 4 B % (220 gC-m 2 Y [16] [26]5E— K. BT RERNA 73
& 3.99 gN'm2a ' fil 1.68 gN-m>a . JEITLEE B Hral LA B, RERCA fl RERNA 2 [f B 2 2 1)
MK 22 (R? = 0.704, n = 48). {EF3E Patagonia {ith, K5 A TRIRE 759248 55 HH %8 RERCA 454k
JuFE A 8.5~87.1gC'm “a ', RERNA ZZ{LiE A 0.15~2.37 gN-m %a*, RERCA 5 RERNA 2 [i] A .3
AR IR R [27] XS ERATHIRF 7T 45 A — B . X E B A RAE NAE S R G0 —Fh 5 2 BR ) 1475 77
JLE, TETURPIANUT AR o A R i 408 A (0. A B SR8 SR B K FOMEIR AT LB A 485
AN 104 gCm2a ™t [28], FAIHI RERCA S5HW& A ER—HF R, Abi13E 7 e S a4 E 5 n
N 1 gN-m a * [28], HAEK M SR ER g R 8 gN-m2a ™ [28], A1) RERNA 7£ M [X 15(1.68
gN-m2a g K, 75 H ALK EMEH(3.99 gN-m Za )2 E /N, AT ES AR IR Rl — K& 2% L

4% RERCA A1 RERNA, AT — P 5 tH Eh kg thod 25 150 4 RARMIBK . ZUE =, B 17.4~24.8
kgC-m 21 0.25~0.59 kgN-m 2, T4 RAE A ERAS HUIF 8 7 1R 2 AN [ 2K 20 I sk S AR 7 A%, VB H A K
& RPUEEHEE T HE R, DL AT A Bk RAE ] I (4] 6). AL LRI DB MTE 2, AR X A [
AR, AR EMEEFEREES . XETRZ AP SERTF(EIEEE, FK)
AR NETFHREIRm . K, BT RERCA Al RERNA [ AL AN 23 (i) 22 55, A B T ik — 45 7038
Hh AR A R G SRR AN N RIS Bl (14 S AT .

4, L&

M T, 38 I R I FLAE K SR A U AT BUR P 2P 2 4R, S E TR T
RHE AR S BT, I IR 2B R (RERCA) AL B & B A3 2R (RERNA) /) il & 116~165
gC-m2a ' 1.68~3.99 gN-m Za™; BEMMGE T 150 4K, B kAR TS 5N 17.4~24.8 kgC-m 2 Fl
0.25~0.59 kgN-m?, i H.ILJ7 sh A (b R B I a2 34 o 1K 5 [ DX g 1 L B 410 S AN TR] DX 458 K S 7T
GEHE BRI . T RERCA Ml RERNA FIMl5, WLt eHEmg iR . BB
FVBACHIREFA VAL, R VR M X 2 A A5 2 A R N 3T 20 00 F 500 (1 5 A5 AL A

EHEUmHE

TL95E HARRL I 42 (BK20131058) Al [E 5 SRRl 22 3k 4 75 42 36 42(41301215) .
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