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Research progresses in carbon budget and carbon cycle of the coastal salt marshes
in China
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2 University of Chinese Academy of Sciences , Beijing 100049 , China

Abstract ; Due to its higher primary productivities and lower carbon decomposition rates, the coastal salt marsh can be as an
efficient sink to reduce global warming by sequestering carbon. In recent years, the researches on the function of coastal salt
marshes on global climate change have been paid more attention. As an important part of global carbon budget, the research
on carbon cycle in the coastal salt marshes will be useful to understand the global carbon cycle and global climate change,
and can also provide scientific basis for the use of the coastal salt marshes as a carbon sink to reduce carbon emission. The
distribution of the Chinese coastal salt marshes is widespread, and it plays an important role in global change. In this
paper, the research progresses on carbon budget and carbon cycle of the coastal salt marshes in China were analyzed and
summarized from five aspects, i. e., the observation methods of carbon cycle, processes and characteristics of carbon
budget and cycle, carbon pools and their influencing factors, input and output of gaseous carbon, and the tidal effect on
coastal salt marsh carbon budget. The results suggested that carbon cycle in the coastal salt marshes included outer cycle
(i.e., carbon input and output) and inner cycle (i.e., mineralization and carbon storage). The monitoring methods for

each system of the wetland carbon cycle were quite different. The common methods mainly included eddy covariance
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method, box method and stable isotope method. The primary way of carbon output in the coastal salt marshes was soil and
plant respiration releasing CO, and CH, to the atmosphere and it was mainly influenced by tidal and soil temperature.
Vegetation and soils as the two most important carbon pools for the coastal salt marshes were mainly dependent on vegetation
types, invasive alien plants, anthropogenic activities and tidal effect. Besides, tidal effect also was the main factor affecting
carbon budget in the coastal salt marshes through direct physical transport. In conclusion, tidal effect was the common and
dominant factor affecting both carbon cycle and budget in the coastal salt marshes. Although there have been so many
researches on the biogeochemical characteristics of carbon in the coastal salt marshes, but it is deficient in accurately
quantifying the carbon sequestration potential of the coastal salt marshes. Thus, there are several suggestions for the future
researches on carbon budget and cycle in the coastal salt marshes put forward as follows: (1) to strengthen both the
extensive and intensive researches on carbon pools in the coastal salt marshes; (2) to standard the quantization and
observation methods of carbon storages and fluxes; (3 ) to enhance the long-term field observation and laboratory
experiments; and (4 ) to quantify the carbon exchange fluxes between the coastal salt marshes and other adjacent
ecosystems. Consequently, the more accurate assessment and long-term monitoring on carbon budget in the coastal salt
marshes should be performed before the further understanding of impact of the coastal salt marshes on and its feedback roles
in global climate changes, which have important significance to predicting global change and developing the promotion

strategy in reserve function of wetland carbon.

Key Words: carbon cycle and budget; influencing factor; the coastal salt marshes
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Table1 CO,,CH, fluxes of different seasons from different coastal salt marshes in China

N i i CO, il CH, H#& . .
BFICCH I : ‘ Jrik VORI
Time CO, Flux CH, Flux
Study area Methods Data sources
/month /(mg-m2-h™") /(mg-m2-h7")
SLPHIEHE Chongxi wetland 2 0.025 — FE% R A C R 5 [13]
8 -0.06 — TR AR OC R 58
220 4 East beach of Chongming Island 7.8 -86.3 0.040 A AR [14]
I =AW The Yellow River Delta 8 -30.78—43.73 -0.07—0.22  FHAEEAESM A%k [15]
9.10 — -0.74—1.77  ERASREH-SOH AL
M VL3 [0 Min River Estuary 1—12 203.3—563.7 — -t [16]
1—12 — 4.74—5.13 A - [17]
L3 = AW Liaohe Delta 6—11 — -0.97—2.73 B AR [18]
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Table 2 Biomass and carbon density of different vegetation type from different coastal salt marshes in China

A it e .
BFFEIX I R : . Carbon FORPR IR
. Biomass Carbon density .
Study area Vegetatlon type ) 5 sequestration Data sources
/(kg/m”) /(kg/m>) o
/(kgem™-a™")
2B 7K ¥ East beach of Chongming Island =k 6.28—11.74 2.81—5.23 1.24—2.02 [30]
T = HERE 0.80—1.50 0.36—0.66 0.35—0.91
iL3 =Y Liaohe Delta A KA —3.86 —2.38 —1.77 [31]
] YT.37] 1T Min River Estuary RES —2.72 - - [32]
H AR —3.40 - -
AL —2.02 - -
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e METCAR A DL P 1 Bk 5 3 BR R ORI R P T B 1 S IV =8 E B AR T 40 ik A BILBR
FEUTRY T BRRR U BH Rl 98 046 — b B R R VT I MR VA DR A ML A 1) 2 B B e A VR
It 61 5 A B PR R0 14 A KA A AR AT WILBR 26 v o T VI D 2 0 A IR 5 DDA Sy, 6 T 0 B 3 T
IR L SRR BEARODCHEAR B3, RIZ ALK & U 0. 75—8.35 Cg/km® Z[H], X AT HE 5 B0
A b~ A BRI DA B T AT LA T Y R A 4 TR AR N O

HNRAEY) AN RIBAE— B TR R0 2 B S TR TR b A 3 AT HILRR )Xo I A A T S ) A A
AHUTARIEFNT 52 AR R AR YR ALK BT B LR A HLT Y & A i K S b
SR A TR AR MR S R G R AR AN S e R A R AT VE T, TN S i > A
R X - A LA 53 A WA AR FSE i, SRR AMRFP B AE K R B R AR R 0K A ] R R M b A 2
RG-SR AR N RE o

*3 HEARESHBERMTEANRSEREGIRE
Table 3 Soil organic carbon content and density from different coastal salt marshes in China

s TR

PO OB R wEE

[T
Study area Vegetation type Carbon content Carbon density Soil depth ijtiis
/(e/kg) /(kg/m?) /cm
[E] YT 7 Min River Estuary IZES — 10.05 0—60 [46]
o — 9.71 0—60
e — 5.30 0—60
FA = A The Yellow River Delta P IS 0.75—8.35 0.09—0.49 0—30 [48]
BN Hangzhou Bay Ik 8.5 +0.04 — 0—350 [52]
H AR 7.31 +0.08 — 0—350
T = R 5.48 +0.29 — 0—50

AN [Fi) R 308 ok 5 M0 Y g s A Y e, - S L ) i A 50 0 B T 2 i) = S WL o0 A1 A £, 1T AT
Bf, AR SR TR AT Ak, 5628 R I 0 3 A | JO038 Ao X v VR VR b Y P R IR | (5 438 v A LA
AR, T B R B A 2RI/ ERIFSY , XA LR 5 R i ] R e [ K e Bk SRR AR S T
RS ] B 5 1R Y K 43 ASURE A B 728 Ak LA SREAE | - b AR PR R P D sl 2 5 i ] 068 3+ S L
A R ZL R 2 A ) IR 3 b R AR A 32 A MR S S TR PR AR i e K TR R
B b 7K EH | th R B b R b R 5 M 1 - R LA 1 A ) LU SR TR R A 27 % ,75% ,67% ,1% ,60%
AN TR 2= b 5 =10 3985 VA HLAK B 2 1) 25 57 B ML (14 25 5 K, 5 P S5 Mo Hb , WV 3R 5 b /K Lt
W EHTEYE A ALK B K 24% ,83% ,84% ,42% , XS RN FE £ MR AR fbad B v, R PLAR 5
FITEPE A B 75 AR A2 BAS R AR BE A5 ), b 1 32 2105 ) () R B ), 3 2k 2 53 R IR AN (] = i A FH O =X
T S AT HLBR A 43 B e

VS TR T i o L8 W b P — e P S A0, DRI 2% 5l , XA HE A S REAE . kI BT K T i AR R O
BRI , 7K T 5 () R S ORI TR | T 7 ) S 8 2K O B /N JC A N TR OAR A R A R,
KT UL TR A TUBGE R T SE B T AR AT RE . PR i SR TR L 250 S5 D Re iy E 2 &R - sl K i=
BEATR G RFEL I ] I3RS B AEL B BT R LR A ) BRI BRPCHR DY R AR T &R
T BERMEHAR(CC) KIES C/N HAERIE , SRk 78 3 i v 1k i A LR AR R0 e AT 9 &
PR, I TV A, A D2 B A ML S B b, i U TR 2 bR 2R R A LR Y R ORI, KT
FI R B DL A 40 i R A, O A ALAR 5 28 1 5 2 i 30 n] o0 A 2 B2z 3% P i B A2, 5 0 V8 & I AR
HOREEAE, WY RS BAUE BB RS0 €O, B— ML, B AR & ek i v IR 802 s K AR B
BB RO, fof S AU GRS A R VR BRI 1Y) R LR AR

VSRR DR SR B R ) B BT T, IR A MUBR A 65 3 A S i s A HE T
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Y o) B oy = N S A T, A HLIR A RN BRI A SR AL B S A SR R
T i TR O ) e Z TR 1 45 SR RS 0 R/ INSE S A SRR DA R N 2R B A 2 B AR
WA A DR 2R A5 ), 30 886 R~ i) )R A R G 8 BILBR (0 sh 257 A L Y Ve 1A 10 M 4 SRR Y A7
BRI | 7K SR 0 AT LA R L2 32 0 A 1 B4 A 9 () T B A (ER TR ) H i 0 - S A 17 119
WK 2 Kb K BLEb e 0, X Th e th AN R 2843, il i VA Bl | 2k Wi S e | o 28 i A AR 9 AR 2D
DLARIE 6T 747 R v i SRR I Hh i i ML RN TG AR 15 e ) 5% M A 98 AL R TS, BV X T i
T M Bl i 2k O AE S AT S BIR /N FRUBE S T P, Y2 A R T 0 b R P e i RS /INER A B3 e, b R 5K
ARG TR T R VA 0 P22 1) SR EE S G L e ]V VA 1 e 1 B 0, Tk = R O U Ak
Ji VB T VA VI ) - S A A SR AT AT

4 SEB#HIARH CO,.CH, iiH &Nk EER

SRR ER TR A AR, 38 5 AR G A6 7 0 5 e S g 3 3 et JH ol Sy 00 ) DR AR 2 380 A 8 < i
L7 AHH T RCE YRR TR A S R G — E IR 41 R R CO, (CH, , AT % Ak Ry« e )
VR TR R TR L ZE B A TR T 22 8] %) 2 A B - JAie 1 i A i S R S e 0 B BeF ], FCAZ 00 2 - R L
TR AR A B A RSPt A 78 eI T b A SR R i 1 R A R HE O Y co, 5 cH,, TR
FElEAIF T 1 SR 0 e 3R AR HIE TS o O 5 AR R R 55 5 Wi A1 7 T 858 Sl 0 i 6 T V52 1 3 TR T ML ik
HE STt U T — e R
4.1 CO,1yHE%

VRV ER VR M+ B AR A CO, I ) R RO B 1 7 B 2 WS CO, WS B A
LR BB TR 5 A R0 B A B IS SIS Dl AR o E s, Vi VAV M Y — A B R AIE 2 2 W A s el
IR S R 1 CO, B M EZ R, WA, HORE S HIEMUEYE S UM, TR HRES +
SENEG A IR, FRE AR RN RS CO, AT 7L, g 1, [ d XA B KA S iR
B SR R AT T A OGHIFSE .

XS VEIRHL A CO, ASHRAFFE A IR A E R A K F 5 A A K 43 e B AR AT TRV, e
X HE 2R ZR G ()5 A — 28 1 SR BRAE  AHE — e Y R N R FEVE R . T 7% X - S8 A W W A FH S i 4 K 2
BRG CO, 5507 (AR A B 25 7K I Bl ) I BE T o, DRI, FEAT T 22 R 1% o, BT/
WA AR Y ST AR [E R AR 129 0.225 kegem e a” RICHBILC . BT SHERMAERK, BEEK
T EVE LS (A2 O, AYTE, HiiiE R B O, HERRIE ™ imxet 2yer 1 I 2 i ME Ve . O, FoE s i T
ARRIZEE | BRI KRN CO, BT, MIME CO, M B 5 RMACE AR BE, Xl g TIEE
T 3t A7 B BT ml A LI 12 A AR [R) i 3 A A 22 5 . A A o T YT 194 YR R O, HEK
W EARFEEIEEE WK D TR BRI RAAER R CO, il & (RO BT AT IS CO, HERGHE B
Tl 225 P SRR R CO, HER 5 AR B A L 1Y) O R 2 I 2 TE AR DG, W A< Z= [ V13T
IRHL) CO, HERBF I g2 T AR5 R
4.2 CH, ByHEK

CH, ST Eh TR IR H b 60 55 — b B IR 2, IPCC R 45 Won, CH, AR 28 R0% ¥ 11 & €O, 1Y
21—25 % R TER A H AR A (30 4, AH AR KA vk BE i 4 23 K X 2 BRI AR A ™= AR T W 2 152
M, J&F CH, AYAHSCHESY Rl e CH, MORRHE A 7= Az B HE th 55 a0 B KoM ML A I X AR Lt 5 e T AT
M, BHAT, L CH, HERBA ST oE E 200 MRS . — 20 DA Fh 38 CH, HERC A 53 trst e CH, HE
T AE P RNAE AW TRy BN 2, A D 6 R A SR & SR 8 3% o A2 2 BRI CH,, HECE M ok
ek B AT s g 1558 — 2SR MHLER EIRABISE CH, (=4 AL B b7 AR s 72, [
XHEH CH, HEBCA W78 WA 55 — 2 Tl HL oG IR B M CH, 38 5 B0 5% H- B0 150 o 1 HL A 35 3
INAT B, XEZ el CH, HERR /) 32 L9855 7 A5 2 B A PR R SR HEBOT 58 1 — A~ 8 224
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W0, W - MERVE 2 B PE T, AR R pH (UL I LS AR I i CH, (i

Ry i AF 52 W47 SE Ml () TR, FRUK IR B2 72 Ak B2 BNE . CH, BRI, I Ah I TR HAR B S
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i 4804 CH, I WEZK S RN /Y CH,ARRC, HEK S CH, HERL B s/ s A P 35 45 KRR CH, fRik &
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T E G R VA SAE A ROIRBL Y 22 57 ¢, Horh AU 5 e 5 W 35 AR A OC DG R o RS ) Y0 10 7 =45 3 047 2
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A B AR AR 348 | 2 BRI 20 PRI PR X e T A T b e ) 52 W) 55, 3 S ) 249 3 X0 3k T Y b Bk
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