5537 B 24 1) E &~ £ Eild Vol.37,No.24
2017 4F 12 A ACTA ECOLOGICA SINICA Dec.,2017

DOI: 10.5846/stxb201611182347

ST AR AN T RS $h T R B S 45 04 S e LR F 5 i A= 2527041, 2017, 37(24) < 8170-8178.
Han G X.Effect of tidal action and drying-wetting cycles on carbon exchange in a salt marsh; progress and prospects. Acta Ecologica Sinica,2017,37(24) :

8170-8178.

275 1 B 0 08 32 8 3 2R 78 I Bk 32 5 B 2 i AL 7 A
Rtk

) E

Hh B2 B AR 5 M AR DR RN, o R B R A R R S A B R AR A, MG 264003

FEE 0 R TENR L ELA S A AR R R AR CH,HECE a3k PRI — TR, SOBAE 02 Fg - 18 b vl g
A5 VR b ST P AR R RO S Y CO, , B AR VAV b Y < BE T AR IR R S AL T I Dy B A A 0, YRR
St -5 JEE A 36 2 R 5 A %) DX 31 R 0 3 A R SR A SR A 98 VR T L B Y R R I ) 1 Pk 73 22 3R 5 Mk R 1 TR A,
T RS A5 1 0 V8 1 b e S 480 ik AR R AL S A A9 DGR TR 3R ELI: , BT v 7K gl 07 el B G ] ST 10 5 5 o 6 v i b e 22
e B R RN IE B RS0 AN T 3T A8 . D38 LAAEAR SERIF 38 % IR 2% IS TE T J7 ) | CO, 8¢ CH, 38 e sl 1] 77
] b AT A AL (DOC) RIS PHETEHLER ( DIC) R A HLAk (POC) 2840 5%k 46 VD b e -4 AT 0FA , S SR AN i
R, R 7R B0 STk R 0 8 v b Ak PRI IR BB ), 20 2R B AT 5 1 387 AN Tl o B %o 8V A e A8 F8te 2o A 1 52 T 5 R 0 B30
WAEFTT £08 MW B AE B 0 A= WL 5 S 34 K 3 g AV X #5734k DOC \DIC 1 POC 77 £E BT B 1] 418 3 K A4 i 11
SR 5 T B9 A FH G 6 VB W M BB TR UL A2 5 40 A4 7K Sl b A S A d , S VR N M AT A A

SR L R A  ERVE I VA s IR AR s I BOHL T

Effect of tidal action and drying-wetting cycles on carbon exchange in a salt
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Abstract; Tidal salt marshes have a high carbon accumulation rate and low CH, emissions, representing some of the most
dense carbon sinks in the world. In addition, salt marshes are likely to capture and bury atmospheric CO, more quickly in
the future due to climate warming and sea level rise. Therefore, the "blue carbon” in tidal salt marshes plays an important
role in the global carbon cycle and in the mitigation of climate change. Unlike other wetland types, a salt marsh is subjected
to periodi¢ flooding and exposure by tides, which leads to the alternation of salt accumulation and leaching. Therefore, tidal
flooding and the drying and wetting cycles induced by tides in a salt marsh have a profound impact on the carbon
biogeochemical cycle and carbon balance. However, it is still not clear how carbon exchange and carbon sequestration in a
salt marsh respond to tidal hydrodynamic processes and the drying and wetting cycles. Moreover, previous studies have
generally considered the vertical exchange of CO, or CH, or the transverse exchange of dissolved organic carbon (DOC),
dissolved inorganic carbon (DIC) , and particulate organic carbon (POC) in isolation to evaluate the carbon budget of tidal

salt marshes, which in turn limits the accurate assessment of the carbon sequestration process. Therefore, to accurately
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estimate and predict the sequestration capacity of blue carbon in salt marshes, it is important to (1) analyze the effects of
different stages of the tide on the key processes of carbon exchange; (2) clarify the microbial mechanism of carbon
exchange in a salt marsh under tidal action; (3) explore the tidal hydrodynamic influence on the production, release, and
leaching of DOC, DIC, and POC from salt marshes to the adjacent coastal water; (4) clarify the influence of tidal action on
the mechanisms of carbon sequestration in a salt marsh; and (5) incorporate the tidal hydrodynamic process into the

empirical models of salt marshes to accurately evaluate their carbon budget.
Key Words: carbon exchange; salt marsh; tidal action; drying-wetting cycles; mechanismsof carbon sequestration
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Fig.1 Conceptual diagram for key process of carbon exchange in a tidal salt marsh
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Fig.2" According to tidal process, the situation of soil moisture in a tidal salt marsh can be divided into drought stage, rewetting stage,

tidal flooding and wet stage after tides
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