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al., 2001 ),

CH, fil CO, [HEHGHE i HA 3 = B 25 5 R
P, EACEHEECGE 4 RXE (Morin et al., 2014;
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Tablel Introduction of different types of wetland in Olentangy River

Wetland Research Park
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PRHVE AR 0.15 m” KT IRIRIAGIR (56 L), A
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SEHEHL 1, Wb 2, AT APEIA [ AR S
BEAFRCAER CH R RTESEIR X A1 . A BB A AL R .
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Fig. 1 Gas- sampling chamber sites (circles) in experimental wetlands 1
and 2, oxbow and riverside sites at the 20 hm” Olentangy River Wetland
Research Park (ORWRP), with water moving from north to south.
Diamond shape marks correspond to open water zone, triangle shape
marks correspond to transition zone, cross shape marks correspond to

upland locations
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1184 HERIRERER H 24 B T (201547 A )
FEET 4 CHWRIMENMAE, 28 d ZWHAAH GRS HES AL, bRE e BV e KA
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1.22 &MHHHT

fiF Schimadzu 14A ( HARSHYA ] ) SAHE
WAL (GC) 43Hr CHy WREE . RATEEE FHEL A
KIGEFRES , R IR RS 2 A Q ikt
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AR, Wk K 25 mL-min™ L P AN S TCD
F1FID B TAEIREE 2354 40 “C . 40 °C, 200 CHI
150 C,
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A= RN R ML Y CH, HECE: 2 [ B 35 P25 57
(P<0.001) (&l 2a ), TTiE R HLH CH, HEAEE B
{HFPEE 3 %8 CHy-C 69.8 mg'm™>h™ Fil CH,4-C
93.6 mg'm™h™, FEHI 2 B CH, HERCR R TR 1,
B2 IFIC 3 22 5 P>0.05 ) 124 1 1 2 Ay (&S
Bl ) 3 CHy-C 1.0 (13.5) mg'm™>h™ Fl CH,-C 3.4
(21.5)mg-m™h™ . 2FHEI CH, M HERUE (R CH,-C
0.03(0.15 )mg-m™>h™' . EHEAY CH, Wity CH,-C
0.06 (0.06) mg'm>h",
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Fig.2 Median (—) and mean (---) annual methane emissions (CH4-C mg'm™h™) for (a) growing season from five different wetland and upland sites at the

ORWRP; (b) non-growing season from five sites at the ORWRP. Boxes indicate 25% percentiles and bars indicate 75% percentiles; dots indicate outliers
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R P<0.001 ), {HHAS [ HEBOB AR LA 2b ),
T DV HP AT SR HE I 5 22 ) CHL SR, (B
BIE ) M 45 (22.1) CH,-C mgm™h", 5iEH 1
FZHL 2 1) CHy HEBCH LRI C B 52 5
(P>0.05). FHEMIA LA CH, e 2= R EA R
= (P>0.05), HrE (CFI9ME) 405124 CHs-C 0.02
(0.01 ) mg-m™h™ I CH,-C -0.04 (0.02) mg'm™>h™,
212 AXFEHREAEKENH COHKAZ

EAERKZEN, WHELIEH, B 1. i 2.
A= BN HL Y CO, HECE Z [ B 3 2
(P<0.001 ) ( [¥] 3a ), JHE I IEHLT Y CO, HEjlE 1)
S YA R E 4> B CO,-C 45.1 mgm™h" Fl
CO,-C 37.7 mgrm™>h™', ¥ 2 1Y CH, HERCER K T1%
1, (HRIFRA BEZES (P>0.05), fhh 1 A2
AREEME (Pl ) S CO,-C 28.2 (22.3) mgrm™h™
1 CO,-C 30.7 (27.3) mgm™>h™'. iy CO, HE
Jilti g CO,-C 63.0 (47.9) mgm™h™, &Y CO,
Heos e, Sl CO,-C 187.5 (153.5) mgrm™h™,
CO, HEHCE s 1Y HEF Ry 28 5 W08 > [ SR i i
Ho> N TSGR

AR KT, COo, Ml R E K FN R
FIEAL (P<0.001) (& 3b), MWiEDIEHIA CO,HE
T M (P E) A CO,-C 35.2 (34.0)
mg-m>h™ SRS IR HE 1 FIEHL 2 CO, HERCH L4k,
708 #E M2 5 (P>0.05 ), AT SC56iR A [ 2R3
EVRH CO, HEltE 22 R EARE (P>0.05),
CO, HEGE J E4ME (HHE ) 43318 CO,-C 10.0
(6.4) mgm™>h' Fl CO,-C 10.6 (7.7) mgm™>h",
AW CO, HEBGE B FE (HE ) X E
KANGHAEE, A CO,-C 63.0 (47.9) mgm™h’
(P<0.005). SHERKFATHHE, #HHlSELY CO,
Heoc e, Sl CO,-C 86.7 (67.9) mgm™h', 7

(@ & kK F W

800

600 4

400

200

LLlL

CO,-C #k i & /(mgm? h™)

-200

@1 B2 R B U ELIE M
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AR CO, HHERGHE SHET kA SR 1 >
A-HEIH > N T SRR

2.2 A[EZEEEMA CH.F1 COHEMUBEE R EHH
N HIERE EF

- SR A AN ) 28 U M 2 ) G B
5 (P>0.05), {BHb 1, @3 2, A-HaHArmGE LR
M i HE IR E 4 00 O (16.3£1.5) . (15.4£1.5) .
(16.8+1.1)F1(17.7£1.6) ‘C, JHIIENIEHLAY IR &
e, TEHL 2 19 3R A, X REE TR
M 2 A R R, BRSO . SRIREEAN
RIS AR b [|] R AR TC 0 2 22 5% ( P>0.05), FFHZS R
TR AN SR AR WA (P<0.001 ), YT
SHAETT S, Y R CH, HERGHE 82 4 2518 H
e Y, HUCRSCIRIEM 1, 2 2. 2Rt
Moo o H ARV . N TR AT TR
CH, i & E e 5358 CHy-C 0.33~85.7
mgm>h', CHs;-C 0.02~20.5 mgm™>h" F1 CH4C
-0.04~0.09 mgm™>h" (P<0.001), MHILTE, AH
TS HY (1) CO, HE i 2 25 55 % CH, HERGE &= 5
FitEE . Hd, ASRIEH, AT A TR
1 FNRHL 2 /9 CO, HETBGHE 5 A 43 3k
CO,-C 18.8~78.8 mg'm™>h'. CO,-C -12.8~132.9
mgm>h', CO,-C -13.3~44.1 mg'm™>h" Fl CO,-C
-8.9~51.6 mg'm>h™" (P<0.001) (F2),

PEN T SZUTR AR, i (%) 7K 57 K SC sh A
SR T CHy HEGH R, YK X CHy HEfil it i v
B (CF¥E) BE 5 TR IX M CHy HEi =
(P<0.001),%3 %14 4.7 59.9 )Jmg-m™h™ F10.09% 1.17 )
mg-m™h o PRSI, HOKIX A HE X CH,
Heir i 22 A BE (P>0.05), HEBCE SR LA,
43919 CH,-C 0.03 (0.06 ) mg-m™h™ 1 0.03 (0.12)
mg-m'2~h'1 o P TE I TR X FIASEE X 1 CH, HEil &

®) I K F A

300

200 A

EXTL:
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i 1 W2 PR LR
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Fig. 3 Median (—) and mean (---) annual carbon dioxide emissions (mg CO,-C'm™h™) for (a) growing season from five different wetland and upland sites at

the ORWRP; (b) non-growing season from five sites at the ORWRP. Boxes indicate 25% percentiles and bars indicate 75% percentiles; dots indicate outliers
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F2 B 1. B2, FIEMFNAES CH. 0 CO: HEE R HIME E FHIE

Table 2 Methane and carbon dioxide emissions and supporting environmental data by four wetland sites(Wetland 1, Wetland 2, Oxbow and Riverside)

M RS — PR C _ PHpkvgiem O PRI - COMHBUTREGA
el +4%(5 cm) +4(15 cm) CH4-C #1)/(mgm™-d") CO,-C 3)/(mgm™h™")
U 14.95+2.02 12.8242.09 1243422 040 -1+1 105.0+£16.4
T 1 T 15.07+1.09 12.51+2.35 12.542.24 4.15+0.73 8+2 56.2+8.0
0 18.35+1.43 12.2442.23 12.71+2.08 20.41+1.17 30157 -16.7+4.8
U 15.17£1.56 12.3+1.95 12.8242.22 040 2241 78.0£14.9
1 2 T 15.32+1.44 12.3422.35 12.45+2.32 5.46+0.74 3515 45.7+5.8
0 15.7+1.55 12.56+2.25 12.31£3.35 19.34£1.19 596=100 44428
S T 16.88+0.93 13.39+2.09 13.68+2.06 2.79+0.84 3+1 58.4+8.8
0 16.71%1.25 13.8+2.33 13.98+2.44 7.84+1.2 1+1 19.145.9
U 15.25+1.8 12.91+1.88 12.35+2.06 0+0 1%1 186.9+27.6
YA 1 5% T 19.27+1.58 13.71£2.21 12.85+2.1 1.31+0.41 1230+358 67.6£9.5
0 18.66+1.37 13.9942.54 13.17+2.82 22.5+1.92 15564274 15.245.1

SRFEE AN U=filh, T=2285, O=UKIX. BT sl P (ELprif R 22 o

sampling station: U=upland, T=transition zone, O=open water zone. All values are means + SE

4351 34.1 (64.9) mgrm™h™ Fl CHs-C 10.4 (51.3)
mgm™>h, AZAEIX Y CH, HERC AU GK X 1
30.5%c N TSCZE0WRHb . AR 55 K 25 B 0 1 M
P TR AR R IR K XA SR A A KA 2
BT T RACEE X (P<0.001), PRI Hb A% 7K 57 5%
i T CO, HERH R, 75N T S2mR i, 2255 X 1K)
CO, HEBCR A HE CFIME ) 3w TIRK X H )
CO, HEfltE: (P<0.001), 43512 CO,-C 41.8 (153.7)
mg'm>h" Fl CO,-C -2.2 (-10.6 ) mgm™>h", T4FHg
WIHEHL CO, AR RIK AL AR I HE R 5 TR
HAR( P<0.001 ), 43514 CO,-C 15.5( 20.9 )mg-m™h™'
1 CO,-C 38.7 (63.1) mgm™>h"', HLRIEIRHAT
HEIX IR CO, HECR A (B (CFEIM) [FIFE 8
THRAKX A CO, HEflEE (P<0.001 ), [3E 1130 1
IS DX RN IK X ) CO, HERL 43514 CO,-C 16.6
(15.2) mgm™h" 1 CO,-C 53.4 (70.2) mgm>h",
221 XIEAKEL CH A COHE4KE o485

4 PRI SRR i 3SR Ry YR 1A
TR 2> T > 2R YE TR . R TRIK SCSREIX
o I E KRR ROK XSRS X >, IFH.,
AT LA AS S5 1) 3 55 7K 36 e CHL HEl i A AH DG 4
ORI, ISR REURRA G, (HEE
—ERRI M (=039 ), S+ HE S K F K CO,
HERE AT rR R B, 3 S KR SR R 2R A
M COy il BA —E IARENE (£=0.72), {HH
B EEARSG, B IS K S8R, CO, Bt /b,
222 XIEREL CH Ae COHEE o940 XM

TR 4 Kb I R E 2R K
ZHMAEAEKFY, HENFEEE SN
(19.6+3.1) F1(6.4+4.9) “C. 7Eigt 1, {BH 2 ATiE
WiEH, CH, HEilE S H IR g TEA G, Mk
ZEY IR #=0.88, =0.86 Fl ”=0.85 (Kl 4), &
WFEA UK, CH, HEl S H IR WA WM

CH,-C 4} Ji ik Amg m? h)

ti/C

B4 SCHiRih 1 FiEH 2CH. HERCE ( BL 10 ARREEST log B4k )
(CH-Cmgm™h™) 5E1EBRENXER
Fig. 4 Relationships between methane flux rates and mean soil
temperature for two experimental wetlands (wetland 1 and 2) and riverside

site at Olentangy River Wetland Research Park

Fetk, TR 1. {0 2 AA-HEIEH, CO, HER
HHHEEA S, MR N
#=0.63, *=0.54 Fll *=0.67 (& 5), At HERI
X, CO, HE S ORI A B
3 itig
3.1 SAERMBRHENES
311 REVEATERR CH BR300 £ F
AR RG T CHAHRE M Z R e 2k T
W as [m etk, BIaniiaise . KAk
Beor A B IR LA R 3R L 45 ( Herbst et
al., 2013), ARWF5EH, Olentangy 0l B K1 1
FIUA RIS A ] JE A M A 25 1R 4 78 1Y CHL HEf
A SR . AR SCHR AT AR IR 45 51, AR
IR R AR KT, CH, A B R 2 ) A%
S, IR CHy P HEE S CHe-C 11.95
mgm>h!, HIRRFEATEM, HEcE CH,-C 2.12
mg-m>h; VTR IR HE RN CH, Wi, M &
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Fig. 5 Relationships between methane flux rates and mean soil
temperature for two experimental wetlands (wetland 1 and 2) and riverside

site at Olentangy River Wetland Research Park

CH4C 0.007 mg'm™h™ ( BE#EZ%, 2008 ), Hirota et al.
(2004 ) 777 = B A0 AN ) O 5 s P (9 10F 58 S
7~ T VIRFSEJE ( Potamogeton spp. ) MRS T
M CH, HEGE £ 33.1 mgm™>d”, BEEL (Scirpus
spp. ) 1ML CH, 4 99.5 mgm™d™, & ( Carex
spp. ) TRt CH, @0 196 mgm™>d", 75 HA MR —
AMEFE KN TR, CH, HEBE Ut B T
BORHYIZS 225, S CH40~16.76 gm™>d" ( Wang et
al., 2008 ); 7FZ Vb JE 0 Y A AS [R) 2R 50 A 1 /K Ak
PR TR, RIZKP-20E A TR (HSSF)
A B T (VSSF) W, CH, O HER i
4% 81K CHsC 31~12100 pgm™h' Fl CH,-C
950~5 750 pg'm>-h™' ( Mander et al., 2005 ), i H. I
PRHEE B AR A 5 o K th B UIAR G . 7R 7
] VO R 3 A 5 R TRV Y s CHL HE B 8 45 Y
(1 5.5 4%, HHFKMZ AP HE H 10 om 42
4 (Sommer et al., 2002 ), FESFZ2 LT IAM 34
PIRZKIX, BlAE K SCR s, CHy HEE N CH,y
20~50 g'm™y" ( Kankaala et al., 2004 ), Olentangy
TR K CHy HE s 2 M CHy-C 68~379
gm™y ", BN FE S ORI A — 2 7E
WE A LR RS, H cH, Hegoa AR S, b
CH,4 189~663 gm ™y ( Wang et al., 2006 ), Whiting
etal. (2001 ) HziB 9675 JE M FIE 2P FEL 8 M b 1Y)
CH, HFGHE £ 43 %4 CH4-C 62 #1107 gm™>y™', 7F
Sy AT S, KA AARET, CHy R
J9 CHy 25 gm™y™s TAKREARIIE, CH, 4k
4 CH467 gm™y ™" (Richey et al., 1990 ), TEASZL
HRZHRM P B S b, FRATH MR T AR )
IRIK X CH, HERCE R , T2 IX. CH, AR
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DXRERRE
312 FREERAFEIR COH4iB 20 £ 7

TR A 25 R G0 COL i HAT 5 A B 25 A8 S
Pk o FERTIRIREE EASA R 1281k, i HAE
— R 2Z N B s B AR RIZY . 13 CO, il A
JEtE 512 I FAG . ARV 2 4 R e 4L A
G5 R B R F B AR — B0k ] 3 4
CO, i T AN A o A58 Hh BIrAR %) CO, HEGH
THOLATT . FHARTEHL . BN TR . A TR 1 A0
MHE 2 1) CO, HEGE i M ERE R 35 CO,-C
13.1~53.5 mg'm™>h", CO,-C -0.7~132.9 mg'm™h™",
CO,-C -13.3~44.1 mgm>h' Fl CO,-C -8.9~51.6
mg-m™>h o AR TR IR iR Ak T[] —
IR, DR SR I R - SR B AR, AT
St T AN [ B K 7 262 LA B AR A5 4 AS Ta] T
i) T AS[FIZSENRH R CO, HEE R . A Ko tiss
AL, BPREE%E (2004) N 8 AHHEIZE 10
A X =T 3 AR [RIZREE I T CO, HERLH
S, CO, HERGH KB A /N A (CO, 384.9
mgm>h!) >IKEIRH (CO,384.9 mgm™>h') >
VAT (CO,117.6 mgm™>h™), FFINRKC &
PR LA K R K SCHREE 5 1k A - 8 I B R R R [ 2
IR HL A 3E CO, WP % 2 S5 (1 T LR 2 Teiter et
al. (2005) 43 BIRHAEGE whas A KFRER AT
M i (HSSF) Fiae B8 i A TR (VSSF) 1Y
CO, HEmGEF AT T, F#454H T HSSF 1) CO;,
HeRl 3 % CO, 140~291 mgrm™h™ ) KT VSSF( CO,
61~140 mgm™>h"), K] e TiXWift A TR
AN RIS F BT CO, HEltl 25 572 .
3.2 INEEFX CH.HEFER RN
321 R CH AR ZEW %@

IKSCE R T ML T Z AR R R 2 ] 132 3
R, IR A HOER AL M)Ak 2 A 20 i ) o2 )
YEA] (Mitsch et al., 2007), TE{HE 1 FVGEHD 2
GK X HEAE A58 X ) CH, HERCR B, X2 i TR
AKX -3 S R (s /D, B Bl R - A
FIZET, 7™ CHy WIS TERGSE, CH, HEREIE A
( Kumaraswamy et al., 2001 ), XFF24-5iiligHy, 7&
TR IXRIZZ 5 X CH, HECR A B E2E R, X
AT SR FR 2 S0 R Y 1 K SO A T 1
A7 I3 2 A v WA K A7 T ik K s 01 R S 0R
IR DX RIS X B KR i 3 ANTR] , (ER IR 18
BEREAS AN X3 CHy HERE#R%E /N (Yu et al.,
2008 ). HE R E TS, 7R BRI
fiit, HFRAKNIR 2, FEURAK X RIS X A % FH L
IR, I EHm TR TR, KX
FEIXATH ORI TR Y) CH, HER 1 22 5 . 7E303E i1
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RN, RS XY CHy HERCE AR FIRAK X,
REERMEARE . S, AX TR —HLIX
EIEANE AL = 1Y) CH, HECR:, TRERR ST 7K 3
YEHTS b e g L A, 3850 B T H R 7K n
HERARAER, KE R B A S Olentangy
2k iny ( Striegl et al., 1998; Fahey et al.,
2005 ). ASLHGEERIGH I I EIKFES CH, Heik
A —E A, RS (2008 ) X3k E /K AE H
CHy ERSE SRS R L, FEFIMERIGFRIRE T,
CH, 17 A 2R PG /K 4 & s W Mg fn - ZE7Lo5
o LTV ST 7K AR 1398, MoK A3 2% DA
[ K I 20%~35% 35 i 3 F a5 K 51 107%
I, CHy 2Bl m 14 9 £5H0 5 4%,
322 XIEIEEA CH AR E W@

MEETE CHy y AR R i 2 AR 5 2 AR
A, R A e R s B,
HXF 438 CH, Wik A B sz (T 4E8as,
2003 ), MEHEZEAURE, JREEXT +3%E CH, HEBUR
M AR, FEAR ABUK BT PR B -, fil4n
ARSCH R T SR 1, 2, RIS
MRS, PRI 50 PRARIAEE , A FIT CH, BYAE AR,
CHy 177 AR SRR I B R URE . ARITTXT T2 B i
MM UL, FEREREAZETY, MRITCPUKMEEE
BOARIE RS, P A5G A R T CHy 1% 4k
W, K SCRIVE FAHE RS 1R CH, HER B2
FHILZ TS, CHy THFEAE IR EBA IR ( RKH
252003 ),

AL, 5 2 9 AR BEAXH R RS
M, CHyHERC R R s iy, B 1, {BHs 2 F1jef
T YR R T AR CH, HERCE T sh 57481k, &
2= CHy HER A e A2 718 4%, 23 1A 18
o 4Bl CH HEBCZE T B s/, CHy HERT
SR BT B S Z BiTE ] — 1 L ( Altor et al.,
2006, 2008 ) FLHEMRKES RGMDIFEE AT
(Koch et al., 2007; Chen et al., 2008 ), ;= CH4 &
G ShRE I AR EE TR . i FHRIRE ) . B
FR AL N B TLAS R 2R A £5 5 00 1 AR Ak T A [
( Stadmark et al., 2005 ), JfHiXSEER85 A7 HER
a5 Z=15 1% 3 ( Bubier et al., 2005 ), AHFFE R
Hi 1. VS 2 FNATIE R 4 Q10 AT AR
FE 458 1.25. 1.25 1 1.06 ( Reichman et al.,
1986 ). Q10 {54 Arrchenius 77 2 HA [F K A A1+
HEAEE T M EAREME X3 ( Chapman et al., 1996 ),
CH, Heil i S5 TR Il B i 25 A DG 2 2878 SOk
HIPELN 3452 ( Koch et al., 2007; Chen et al., 2008;
Koh et al., 2009 ), AHXJ 455 14 & R AU AEIS 12
{57 CHy W P& ZhRE 7, 1 H i TP i U <H AR

MR AR BTG ShRe S, PR T T 4
CH, fliti (Ding et al., 2004 ), Kankaala et al.
(2004 ) B L bl E 205 A E], CH,y AR SR B
AEYEBVIMC . BT, B iR A ) 5
£ CH, A9HERL, PR a4 F AR BRI 2 A 531 40 e
PR A AL IR CHYy B R Ui AT VR A 8 R e i
( Rinnan et al., 2003 ), 1 HAEYW I 1E R CHy N+
HEm RS A HE ) 549 ( Wassmann et al., 2000 ),
— BN, CHy BTN CH = A iR IR 2 25 °C
( Dunfield et al., 1993 ), fIIRFRH CH, AR %
B R REAR T 7™ Hy 4 BR B0 37 P 1 A 2 R R X6 7
CH, F 520 ( Conrad et al., 2002 ), Saarnio et al.
(1998 ) ANy, ARIEBRE TR R 53 45 1) 43 it
MR T CH, 7= A FHERL
3.3 IERETFX COHEMER M
331 REREEXN COBEWHA

AT DX IR [ AT R s COL M F e A K F
W B ETIEARKZT (P<0.001 ), MEIEHRL
1) CO, 1 85%~90% A5 T~ T I iAWy A= firiGi 51
25 15%AVE TAEHYAMR I (REERZESE, 2004 ),
I H PG 58 B SR R UIA G, R, IREER T
i A AR I A R R A o0 fie, AP AR
TRAHARNE O B IR TS A RE T, =
IR A HI S UE & 1 (Moore etal., 1989 ),
AR, CO,lmpZ 1Ak 28 7+
BRI, B IEADCOCR (B15), Wi 1,
TEHb 2 AN PR CO, il &5 H R E A PR R
F, MERBUTHIN 0.63. 0.54 Fi10.67. A1l fig
R HIAE ) 2 R AR R, HAR R E2 i fe 1
L2, EEwN s EEAEEN T, X5 TEE
S (2008 ) XA R 3 m RHBIX R oE 45 SR — 3, —
TR 48 CO, HERGHR S TR R %
U1, JLF A 0 3585 5 5 118 CO, HEil %4,
WA, IFHA TR ARIR R T WK (R
PREGE, 2004 ),
332 Kot COBEHFHM

TEARMF R, et h TR ERINEET
230, BHEEEMERG, 1 EAH A F AR
MR b IAE o AFTENR, BAREK A AT 1Y
ORI SYE A P R o3, W] RERE = CO, 8 2
Freeman et al. (2002 ) W48 H CO, i &5 /KN = &
A WM TARR (7=0.921 ), A SCHRY A0 H
7K FE Olentangy 0] ] AN [R] 2 b k5
% (3 2)o WNELS Bk, SRR IR N KA
= IRTEE 1 SR TE A R CO, 7= A FHERL
{HIE 255 COL HERCHCR T E (P39 KT A
SRITIE IR H, TR PR AT B 5K 5 kb - A HILITE
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HHEEFRTR M ERACE . MXFRAEIEA
TR UL, H CO, HEBH #5428 CO,-C 9.8
(19.2) mgm™h" #1 13.5 (20.6) mgm™h", CO,
Hifik e B /N T A SR TE R AR AN TR, ]
fiede i TAEAE KA A TR R K X 32 b AT
HEEH, SBHEGRK XN CO, HWMAE; 55—
o 5 PR AT B N T b AR X T B SRR AR ) £
Hehne S i P BRI . Koh etal. (2009 ) X
3 FRRIZEANE AT T COL HERUBTFZE, 75T
) CO, HERl M &} CO, 180~908 mgm™>h™, JyZ&1i
PERUKIR LY 3~4 1%, TEKAMERUKHLIX A CO,
HefcE M CO, 67~472 mgm™>h,
4 LHig

ARSCHIFGE S s AR R — e Xk, [ SR i
N T AR N T W HE R 209 CH, Al
COy. A[RIZEAELEHL CHy F CO, HE Y 25 1] 5 ot
TR R, R AR SR, K
B SRR AT TR R R TR E 1 . TR IR
MR TRT, AT LA A B PR A [R) R A
Fe e, B T fEynT v B S R 1 AR 2 By
FhZAerE, NOaTLIAR > CH4 F1 CO2 HEiL;
T2 6 N T 4B CH4 B 3 AR AR 4
RRES, I HHEAEVKR . Sz B b K o,
WM EFEY W% ( Fink et al., 2007; Mitsch et
al., 2008 ), XULEH T @S AR RGE A KR
PHAER L B d B Z 0 H e g R T2 —; i
T BT HA BE R SR LR AR - R AR K &
AN TR I, ASCAT R T H 8 ATl i AR D
B4, WAl FEAN ] SRR SCEAE R RN HA= 2S5
k55 DR
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Methane and Carbon Dioxide Emissions from Different Types
of Riparian Wetland

SHA Chenyan, TAN Juan, WANG Qing, WANG Min®

Shanghai Academy of Environmental Sciences, Shanghai 200233, China

Abstract: Wetlands are important ecosystems involved in global carbon cycle. Wetlands are both producers and consumers of the
greenhouse gases. Controlling methane (CH4) and carbon dioxide (CO,) emissions from temperate zone wetlands created and
restored for habitat replacement and water quality improvement is important. A field research by the method of static chamber-gas
chromatography was conducted on the spatiotemporal pattern of methane (CH,;) and carbon dioxide (CO,) from four riparian
wetlands (planted and naturally colonizing experimental freshwater marshes, a river division oxbow, and the edge of a river) in the
Wilma H. Schiermeier Olentangy River Wetland Research Park in Columbus, Ohio, USA, with the effects of soil temperature,
hydrological condition on CH,; and CO, emission approached. At ORWRP, CH, and CO, emissions varied remarkably in both
temporal and spatial terms. The range of median value methane emissions: riverside (CH4-C 0.33~85.7 mgrm>h™") > wetland 1 and
wetland 2 (CH4-C 0.02~20.5 mgrm™h™) > oxbow (CH,-C -0.04~0.09 mg'm*h™"); The median (average) values of CO, emission
rates for wetland 1, wetland 2, oxbow and riverside were 9.8(19.2), 13.5(20.6), 24.7 (36.0) and 33.7(40.3) mg CO»,-C-m™>h"
respectively. Soil temperature had a significant relationship with CH, emissions in wetland 1 (*=0.88), wetland 2 (+°=0.86) and
riverside (+*=0.85), while the relationship was not significant between CH, emissions and soil temperature in oxbow site. Soil
temperature had a significant relationship with CO, emissions in wetland 1(*=0.63), wetland 2 (+*=0.54) and oxbow (+*=0.67) as
well. There was a negative relationship between CO, emissions and soil water content in different types of wetlands (+°=0.72).
Nature wetlands have the higher CH, and CO, emission rates than created wetlands in river riparian zone here. Overall, our results
showed that the edge of a river in a bottomland hardwood forest had the much higher CH, and CO, emissions than did created river
diversion marshes. The spatial variation of the different types of riverine wetlands is caused by a combination of flood frequency,
sediment organic carbon content, groundwater fluxes, and wetland productivity.

Key words: methane emissions; carbon dioxide emissions; riparian wetland



