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Abstract; Salt marshes are coastal wetlands that are considered to be a potential natural source of methane (CH,). By
controlling the production, oxidation, and transport of CH, in soils, tidal action drives the episodic and high-magnitude
emissions of CH,from coastal wetlands. Using the eddy covariance technique, we measured the CH, fluxes, environmental
factors, and tidal dynamics in a salt marsh in the Yellow River Delta in China. We aimed to investigate the dynamics of CH,
emissions in the growing season and to analyze the effect of tidal action on CH, emission. The results showed that the mean
daily methane was 0.063 mg m > h™' | ranging from —0.36 t0 0.57 mg m > h™", during the growing season. Tidal flooding and
the wet stage after tides are the significant sources of CH,. Drying and wetting cycles induced by short-term tides resulted in
pulsed CH, emissions. Therefore, the soil drought and wetting induced by increasing temperatures and precipitation

distribution under climate change will positively impact CH, emissions and the carbon cycle in the region.
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e (CH,) AE S —Fh e 21T 3 U, o PRI A 2 CO, I 28 £ KR CH YR EERU/INI R AL 5
AT REXS A ERAR AL A W S VR B AR LR A T VR — RO CH, 1 RO
(R VAR b XL X 38 RBERFAE R B (932, JE CHL HERCRA R e 2 28 S e T ik PR 66 7 Ve
VU & R SOT ATRESAME] CH, ™ A 3 HHEC

WA CH 2 SR T CH A i LRI ¢, SRR LS e 147 1 35 2 AR
WL AR IS AL A HLBTRIFR S BRI A U T CH, B AR O R LR i e T R
M CH, R . I K A2 CH HE B BN R, —J7 i, 3k A R K B 8 T P A R T
FRIBIERIN T LA TS T CH, =221 ki B vh i AR AL AR T IR SR 858 119 A B B A )
T CH, 7= A SO T A2 i 23 )[R 77 HE K S 0 45 M F2 0RO, 1wl R M | A0 A e i
AR R AR CH I AR AN BRI AR P K A A 1 SOT AT o I ] U R
it HL TS A P A ORI X CH 7™ A ARV TS M LR 2 L 55— D e, i Js Vil A B 3 2 - 3R 4R
J2 23 6 B B4 AN A W R ) ST — 2B ) CHL I 7 A RSORS00 196 3l 5 [k
VA - 8 ) BRI 45T B 2 5 OR804GB TS B, M T ) H 32 AR B R E TR R CH, Y
PR

T = A YA A O b AR AR R SR R A X sz — ) SZ R TSI RO K TR 3 Bt AR T
FIH S5 AN R K SCEE R IR S, B = MR & T AR Rt S B AR e v ) S B0Z X CH HE A7
TEBR M E IR B SIS HIARLL , I8 AR DGR AT 7 as ] KB ) 3 o o i 4 o
(3 R 2 AT RE AR DGH R T SE R B 1 AR CHL A Y S AR A 5 G bl T T B
Jo B S RS TR AT CHHERAE . ARG 3T 2016 4 BT — A PR T 1 A= 1 285tk | R I8 8 A G
L BT e = A R R CH, HR i B Y 2 A LA BRI A F X CHL HER B2 0 | LU
WK E) S B IR T R CH, HRBCE SO SRR AR AR

1 #MREFE

1.1 AFFEIXHENL

T XA T v R 2 Bt 2 TR — A UV T 38 A 28504 0 3l %) ) 1) 5 UL 47 (118°41741"—119°16'41"E)
DX IE TR IR R R A Bl R U] B2 W, 240 R 13.4°C, 4F 3 H 5L
2590—2830 h, A 206 d'*' HAFBEATARR KA, ST BN R 556.1 mm, 47K it 1962 mm,
T8 365" Mo X U AR B O BT O R R AL S R E Y DL
DURAI AR YD A 2 B, 2 E R A, £k B4R . RIZ 11 pH AR R 7.7—8.5, &
5508 M ;0—30 em )2 1 SOT AL IR A 0.01%—0.15% "

5 DX H B0 T8I PP gl (37°477207N, 119°10'23"E) i XS 3530, 5228 A2 | - 23k
WAL 6 h 30 min, FETEWIHHT O h 24 min, B IEA LOEAT TR LR H O T K LB AR
FEDXIHE % DX IR 7 4L B AT B0, DA — 472 R ) 46 b 0% ( Suaeda salsa) P EEREFD FEAA P E
( Phragmites australis) , 5 HIA83% = 20—30 cm,

1.2 Rk

FEXLIN 37 32 AR |, 245 90% B30 5 X = 2430 T 200 m Y Bl 38 3 203 1 i 2R A C R 5
RGN R Ge T i 2o B AH DO 3R e 46 2 e i B R 2.8 m iR %X CH, 3 rf¥ (LI-7700, LI-Cor,
USA ) Fll =4 i 75 XH AL ( GILL-WM, LI-Cor, USA) , J iR B RAEAT#EN 10 Hz, & 30 min fij tH-FH4ME, S
SN R G AL SRR T 2.8 m B AL AS (LI- 190SL, LI-Cor, USA) FH Tl 5 6 & A R 5, U
(NRO1, LI-Cor, USA) BE B H Il 2 m HI T M I ¥ 4 5, &5 ORI B 1% J% 4% ( HMP50, Vaisala, Helsinki,
Finland ) 55 M 1A 2 m, 0T [) B0 4 25 <00 BE AN B . RNEEFT 007 T 1.5 m 40 (52203, RM Young Inc., Traverse
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City, MI, USA) , AWM EZAHE 5,10 em WM £3ER B (TM-L10, LI-Cor, USA) ,ifa G5
B R A4S (CR1000, LI-Cor, USA) 7EZRRAE, I1-4% 30 min JFESEIEIAT A0, 19170 KA1 B AR F 7K
PETH R AR PG W R 52 ( RR-8140) #E4T W, 7K 7114 30 min 105 — B , W B R 500 £1
£ 19,00 5 [ 30 TAE, Bn il fE 2 h, oy A 5 2 AU EaE B2
1.3 @ s R A

2 RARIE ACERAUBCRE | L g v 755 R 28 A M, S A5 A o R A ) s b 2 7 A S A
T AU A3 B 2 % DR e % D e R AT T R s o, B IR . (1) BB | Fey | =25 nmol
CH, m™ s™' By S (AR BTG A/ N8 5 (2) B TR SR ES LR e, 330 i & A Fe 47,
M Z2BRANA] u * <0.07 m/s FrXF N 1) CH, 38 25085 5 (3) HIBRINES 15 5 {H ( Relative signal strength indicator,
RSSI) #5519 CH, 38 £ 5 , RSSI< 25% A5 35 il B , 28 o s 5 1l i A A 45cais o e s 45 19 72.5%
1.4 HdlEstr

FFZIXIR 2016 4F 5—10 HAE K2 CH, B A7 A 72 PG s DB, FRATTRA e 1 W9 kv il i A
e PEbR T LI A 7> AR AR AT T e 11 3 41 it B CHL 3 s AR A A0

FELL L 3 R o R T s R 1 R SRR ik VA W R I G | RIS AR R 7 KA 1) AR LK )
Wit ARy G ET (T EBYEE) .7 A 2 H22:30 27 A 4 H 19.00; FkIE I B (KBS A7 H 4 H
22.30 37 H 6 H 19:00; 7% 5 (IBIEMEE) .7 A 6 H 22.30 37 A 8 H 19:00, W% /K M BEAK A e N
14.5 em , FFAR T LW BB, J5 0 5 K 2 4R 25,

FIF BT BEAR T A5 (Paired sample t—test) 43 MK IR (5B B ) sk 780 s 7K 5 B ) | K 3 iy A 7%
Je& RRIE BB ) ik Va0 K B B A i 5 CH 3l 2 /NP 2 Bl ) 22 5 38 A ST o Bk SPSS17.0
BT BRI 0 0T , 38 F Sigmaplot 12.5 BEATECHE I, SCh Bl - B {E e R iR

2 EREHS

2.1 WERTFWhES

5—10 HEAARKEP, B =M NEREN A FED0E A 2R ST ( Photosynthetic active radiation, PAR)
AR 212.1—455.9 pmol m™* s B2 A NS I H IS E E R 37.5—614.2 pmol m ™ 7', K 2
BT R4 Z , PAR R s i K (B 1), AR FEASIRE HE N 22.3 °C, #2308 30 4 (1978—
2008) A KZFHAIE (21.941.6) CHY H A SR BEAR IR ]y 5.9—31.2 °C, BAEKE s EES 1%
TEEAA S —E 5 em IR EE A HIME N 23.5 C, HARLTEHE N 9.6—31.2°C ;10 em 3R R H H{H
g 23.4 °C, H B BE AR AL G B A AN 10.7—30.7°C (& 1) . AR K ZEFEK M 893.6 mm, i 4 4F [ /K & 1Y)
95.9% , Z M KM, 8 H 8 H MUK FEM ik F] 335.3 mm (& 1),
2.2 EhAEH CH, I B HEURE

B = AN ER VAR b /NES CH HEIGH SRR S AR b S5 an ] 2 B, DRSS fifi 38 43 CHL 38 1450
PRI B = A YN SR TE 0 b b R KA 5 B L A7 A RN R 47 5 ), 4 TR0 B S, TG T 47 R T R
1 JCRUK 2 kA R DAL 22, R IR B MR S R 2016 4 5—10 H WA B] CH, 38 5 22 /N AR
W& -19.7—26.6 nmol m™> s™",6 A 30 HikF|HEi H ¥ &EHR 9.9 nmol m™ ™' i/l 9 A 12 HiW-6.4
nmol m™ s™' MK H AMEASILTE R 0—84.4 em, B i B4 1 5 | 14 i KR SE KAV A 35 em, T 180 387 376
SIS R A SR K BRI KA R BE S 130 em, BEANERK TR CH, HEBUTE 2 22 R R Sk 1o I 10 3 T B Bt 52 2 T 44
K,

FH S 1 A, B = AR R AE KRB CHL SR, 6 AR5 A0y, {5 6 Ay CH, HEk
SEEHRT 5 A0y, 7—8 A0y, FErdS 2 MRk A7 34 K By [T CH, HERC RIS K, CH, HFBGE R AE 7 7 ik
SN HEBOEAE , AR BE 9 H .
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Fig.1 Variations of environmental factor during the growing season of 2016 in the Yellow River Delta
*1 CH,BE&RAMHM
Table 1 Monthly variations of CH, emission
Al CH, HEGHE &t Hy CH, HEMGE 5t
Month Methane emission flux/ (mg m™ h™!) Month Methane emission flux/ (mg m™ h™")
5 J1 May 0.062 8 J1 August 0.081
6 A June 0.043 9 A September 0.033
7H July 0.092 10 A October 0.045

23

WAV A FRE CH HER Y 5% )

2.3.1 CH, sk H sh 4

kv AN TR B CHL HERGE £ /9 H ShaSaniel 3 fras, AR S et CH, HEE & B A A A8 I 22
5o WRIIRG , CH, HECE 9 sh BN AT B 8 A fE 80, By il K S | CH, i i BE 5 1 157 7K AL i 3l
AW, BRI 104 0 L S AR AR 1 b CH, R HET, CHL HFTH0H 3R B 7K AL A AN W
BRI R . BRI K AR D I R AL s G R CH HERIGH B AR AL TR 55 UG K ALY ik S
CH, HERGHE S I AR AL 8 CH, HEBCRAT I TA) A SEIR 1, P15 AP B B, CH, 18 & P sh R i AE 21
WEAR , HEA0S B B, CH HERIC A 7 0 5 (003 408 [ Bk 20 811087 2o 72 9 HE R UEE 8, 735311 24 35.6 nmol
m~2 s 15.6 nmol m™> s F 12.5 nmol m™> Sil( K 3), 6 Hﬁj\,%@ﬁﬁ CH4%EF‘:HFﬁi%Eéi 16 /NS FH HE L
Feommel (K3),
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2.3.2  CH,HEBCGHE &8&X5AS R4 B B ) i g

FHFECRS ¢ K556 73 M 18] 3 rp— A SE B e rh AN [RIBr Be CH AR08 1Y 22 53 () 4) o S5 3R 0 k)
AT CH, HECIAIME (-0.91£0.26) nmol m™ ™" B E LT Hk& W K B Bt (1.34+0.36) nmol m™ s~ FNY& i 5 1R 31
BB (1.2420.52) nmol m™® s (P<0.01)  BKEAWIE KB 5 ME CHHEHCO IR D525, 5 M0 i
o, CH, LAHERCH 3=, HHEBEME S (0.56£0.26) nmol m™ 87",

3 e

30 ELTR I R kR 2 B S L

B A M TR 4 T (2016 4 5—10 1) J2& CHLOHERCUR, HEAC H 2950 0.063 mg m ™ h™' A4k
HEF N -0.36—0.57 mg m™ b, 5T ATEZIX SRAOHFTE R 80, T 5 Al 200 0 . CHL i 4
HOKF2 R (R 2) TRESHIBER ) KO ER MBS AR ISR RNER AL

SRV R PTG CHHEMUZ ™ A R SRR AR ISR AT (5—6 J1) AT LR )
s SR E PR LA K087 3 s 0 M F 7 e i e B (0 M 5 46, CHL 2B b/, Y R
1T I A P T AR A VB I 00 ) B T A 1 53— 7 T, 0% T A i
SETP B SEG 0 SR FE T2 ATE S AL T A5 R R R AR T T2 I
O % BOR - E CHL PR [ ot PR A | AT 3R T CHL ™ 2 (R AR T B CH B
B, TR A I T B34 T S T MR i CHL SR T B A R X R R B, AT it
T CH, B0t BB, W7 CHLHER A 7—8 A OYBeRs . S TG e O F1 X Bom i % , (3130 i 7 e 4
i - 90 B ) [ -t - TP A A AR SO7 i T CHL 7= | TR SEHE R . s, A
i HPVR B TR B BT o 32, R IR 90 RS AL B A R (R M, A R R 0 £
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Fig.3 Diurnal variations of CH, emission under a tidal cycle
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Table 2 Comparison of CH, flux in various coastal wetlands

s FEA e HE T
et WL e e WFGTEL Irik 2% 50k .
Location ype Main Mean CH, e_miss_ion Observation period Method Reference
vegetation flux/(mg m™2 h™")
FEA 1] TR {83 0.06 2016.5—2016.10 A AR5
I TE VR b P 0.52 3—11 Ak [29]
L T {83 0.028 2008.4—2008.10 A [30]
H 9% 1 sz 0.026 2010.9—2010.12 Fzik 3
S 0.055 2011.5—2011.7 FEaek
FH 1 Tii% 0.089 2009.8—2009.9 Ak [10] e T
0.038 2009.8—2009.9 A [10] e
0.197 2009.8—2009.9 FERwe [10] R
Y10 bR A T A -1 i e 0.92 4—10 FEEweS [31]
SR A 1 P 2.71 2011—2012 T EEAE G [3]
HAEKHE
E [ % 5 FENARATA AR 2 1.58 2012—2013 T EARE G [32]
Hr AN WHE
] 1 1 2l 7.11 2012—2013 A [32]
AL
2 ] BP9 WEEH KA 7.56 2011.3—2013.3 ARG [33]
ERES/N ]
IR (P F) PRI TR H) Ve e G )
P ot KR KA
i S S CTRE T

% i)
CHit 0, —> 0,10

B 5 #hAIRM CH,HERX % 5 72 B 0 R A3

Fig.5 Conceptual diagram shows how changes in tidal process regulate CH, emission from a salt marsh wetland
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