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Abstract: It is significant to do research on methane flux in Dajiuhu, to understand mechanism of the carbon cycle better, to

manage it more scientifically and to assess the carbon balance in wetland ecosystem accurately. By using eddy covariance tech-

nique, methane fluxes of Dajiuhu subalpine peatland in Shennongjia Forestry Administrative District of Hubei Province, Cen-

tral China were observed from August 2015 to May 2016, and temporal variation of methane emission and related affecting fac-

tors were investigated. The results show that the peatland ecosystem was methane sources, with the daily average release rate
2

being 15.57 nmol * m * « s~ ', During the sampling period, the mean diurnal variations showed a maximum value at night (2 *

00 or 22 : 00) and a three-peak pattern all day (6 : 00, 12 : 00 and 22 : 00). The monthly average emission rate of CH, de-
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creased rapidly from August(36.46 nmol » m ™ *

+s '), and its valley in March(3.92 nmol * m *

* s '), then increasing grad-

ually from April. The correlation analysis indicates that CH, flux was mainly dominated by air temperature (T,), soil tempera-

ture (T,), soil water content (SWC) and {friction velocity (U”" ). And their relevance varied with different time scales. The

curve fitting shows that CH, flux was an exponential correlated with T, and T, and had a good conic relationship with SWC.

Key words: methane flux; peatland; eddy covariance; variation; effect factor; ecology; hydrogeology.
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(8 H 18 H),&&(12 A WRAE 1 A 2 H) BEKH
A G R K B 8.08%. 3 2 SWC (SWCy, .
SWC, \SWCy) H ¥IH 22 8K SWC, A ¥ IR
ZARFFTE 0.65 m® « m * LI E L1 SWC,, fil SWC,
A /N F0.65m® « m * ;32 SWC ¥ Bt % W&

1 RERFRAFEHETL
Table 1 Average monthly changes in environmental factors
o A T.CC) RN T,CC)H SWC(m? « m*)
T o T w0 T 0 SWCo SWC SWC3

8 17.904+0.05 123.2040.15 20.2140.04 19.54740.03 18.59+0.02 0.6540.00 0.6340.00 0.61+0.00
9 15.9140.06 100.90+0.12 17.5840.04 17.32+0.04 16.9940.03 0.6840.00 0.64+0.00 0.6140.00
2015 10 10.964+0.06 103.22+0.16  13.84740.05 14.03+0.04 14.2740.03 0.7140.00 0.64+0.00 0.62740.00
11 7.17£0.10 71.76£0.14 9.54+0.05 10.02+0.03 10.7540.02 0.7940.00 0.64+0.00 0.6240.00
12 0.0740.07 22.70+£0.04 3.78+0.04 4,79740.04 6.1640.04 0.8140.00 0.6540.00 0.6340.00
1 —1.59+0.11 15.704+0.03 2.01+0.01 2.69+0.01 3.774+0.01 0.81£0.00  0.6540.00 0.630.00
2 2.53+0.13 32.20+0.07 2.03+0.02 2.36+0.02 3.05+0.01 0.81+0.00  0.654+0.00 0.63+0.00
2016 3 5.17+0.10 96.90+0.15 6.82+0.04 6.50+0.03 6.27+0.02 0.80%0.00 0.65+0.00 0.6240.00
4 11.1340.05 139.10£0.22 12.2240.03 11.284+0.03 10.3540.03 0.76=£0.00 0.6440.00 0.6240.00
5 14.0040.07 168.300.18 15.4340.03 14.63+0.02 13.7540.01 0.6540.00 0.62+0.00 0.59740.00
¥{E 8.21+0.06 2.91+0.13 10.254+0.05 10.2340.05 10.31+0.04 0.754+0.00  0.64£0.00 0.6240.00

T Tao B LAT 10 om b 36 5 T oo HUTET LT 20 om b 3630 5 T o HUTET LT 30 om b + 338 3 s SWC 1o B TH LA T 10 em 4k 4 4

BRI s SWC0 LT LT 20 em Ak +1HEE /K5 s SWC0 TR LT 30 em Ak 4 18 5 /K 5.
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Fig.1 Variations of environmental factors in Dajiuhu peatland
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Table 2 Correlations analysis of different factors

T. T «0 T w20 T 30 SWC, SWCy SWC; u-
Fun 0.460 " * 0.565" * 0.584 " * 0.597 " —0.537" " —0.529" " —0.491" " 0.032" "
Fq 0.700 " * 0.798 " * 0.817"* 0.835" —0.7547 " —0.7327 " —0.692" ~ —0.064
Fu 0.830 "~ 0.891" 0.903 " * 0.927"~ —0.830" —0.8427 7 —0.806 "~ —0.503

TE S x x PFRORTEEARBECUID 2y 0.01 BF AR SGHE & S35 /0. F o 2B /NI Y CHY Gl 45 Fq.CHYy HAPXil 5 F o CHy AFBl R TSR

TR U ™ 5 KUK

A9 H.H V-2 5 bl i [ R B — ) bR K
By H LT 435 (97,38 %0) 2 Bk T e 14 HE il Kt 8
i HF AT &l A, AT At CH, i H P
Bap bt s 5 i AR Al AR — B R T
AR 0 B PRASAE LA N 8 A EWAE 2 A HEiGE &
MR BEAR . 3 H FF 4 12 i 4 .

2015 4E 8 A ~2016 4£ 5 A H @m0 9N
36.46,23.50,24.11,12.31,9.93.6.68.,4.67,3.93,
10.72.22.70 nmol » m % « s ', 2 HERFE I N H ke 1y
Heis . CH, 38 5 7 bR AR b AL 43 B 5 AL 8 T Bk
A5 A Sem /NG G .3 4y ST X 1k ) S AR

WFoEIX CH, 2 A U W 15 A8 4k, Bk R
MNEE>E>HEF >R T, LB E )
A 36.50,20.19,12.47.7.15 nmol * m * « s~ ', 4
FEI R e 1) HE
23 CH, BEEFXFEREEFMHXER

i FAHESE X CH, 3 o 28 1 i B 55 KL 35 4 st
BOFARTT & IES 404, B 48 — >k HL Spearman #H
K FRBAT A M 43 B AR SC A B T AS [ e i) R
I CH, i@ 5 REE WA F T, . T, .SWC B # X
WU OB RRLER B R CGR 2) 1/ RO L,
CH, 8 (Fu) 5 T, TaTa Te MU B EFH
EMEXRR, 5 SWC, .SWC,, Fl SWC,, 2 i #
MEXZGEHRNE FL.CH, i (FO5 T,.T..
Toofl TR FEMLKLR, H SWC, .SWC,, Ml
SWC, R FMMIEXLR. 5 U A 7EH RE
L.CH, 8 (F )5 T, Tao Too Ml Ty 2 BFIE
MXEXR.H SWC, .SWC,, Fl SWC,, 2 1 3 11 4H
KKFR.H U AL BEE A R, CH,
WS T, T, M SWC WM mE, M5 U M
PSRN

3.1 CH, B=4%51E
EHRE L. R AR RIS T

CH, HE, BmFHM Ay T CH, Wi, {5 34k L) HE ik K
F e A RERZT RE L X8RN CH,
i HE . R, DA IR 2 I B Y X
FI S H B i I

B TR PRI EEA R, 7= A AR CHL 9 RE )t
ARAHE LA BRI YA 4 R (8 <4 2D
FEFERT  CH, 38 23 A HE Tl 0 3 2% I 38 3ok 7K AR 97 1
f9 10 000 4% (Chanton et al.,1992) .10 J& 5% #¢ th T
it Z 3l S LA R s HE R CHL 580 CH, HE
I R WA T At 2R RV B ML X — B AR 2
55948 2 7 3F B (Sundh ez al.,1995; Frenzel and
Rudolph,1998) . ABF5¢ X CH, H ¥ 2 HE i % 4
1557 nmol e m % « s ', IH B K TR E=JLFEE

BHVHPEE(300.17 nmol » m ™2 « s D) (LT %,
2002) M1 55 /K 5 JR R HL & %H ¥ (68,57 nmol »
m e s D) (M, 2016) % Hfh 2 AU JH 3 s CH,
HEHE .

H A se @R . CH, 18 it A9 5 3% A8t R 5
2R REIZE R b CH, HE2E 55 3 Ok 18 3. Kaki
et al.(2001) ,Ding et al.(2004a,2004b) Ll } Ding
and Cai(2007) 7£ £5 H [ BF 5% v 27 0042 31 78 3 10 b
CH, HEsAA7E W] i i B 8 AL LA, B CH,
WALt 3 A B ) R S AR [0 E Wang and Han
(2005) 1 Rinne et al.(2007) f#F5EH . CH, 18 )
KRB B 1) AR Ak R A A A 5 AE T 5T T Y
25 1) 79 ol 7 A A 2 R (g R bl KA A = i A
R R RJUMIE s 18 b B AT B o &2 2% 1 H 3 &
k.4 A CH, i & H 25 b 3 g i B A [\) A
CH, BILRIIE X B9 AE 5 T4 IR 3K
WA TR,

KEZMRM CH, @& HAHBHET L
FUAE B A 7] 28 700 Hb 22 (8] A7 7F — 5 25 5 LR (9 1
MRS RS LL CH, HEBCH = HEs a2 £ h T8
Z(7~9 H) (it 5 %, 2007 ; R ML %, 2008) fH R
KA A (2005) %F = VL7 JE VR 318 i B 5 b kB
FREMGBH(A~6 )M T U R CH, HEaE(E.



838 HERBLY:  http://www.earth-science.net

542 &

AHFGE R ZE CH, HECE B b & 7 H A == B2 L iy
278 CH, HEcaE e/ X 5 KRR 73 F 98 45 ) (£ 78
H %, 2002; Wang and Han, 2005; Rinne et al.,
2007)—3X.
3.2 CH, BERRFIFEIE

CH, 38 &t By W42 HLHI A1 + 40 B 4%, ™
A AR HE TR T AE [F] 52 3 %A R B GRE
A B K L EE AR XUER A ML BT A SR, 45
BG40 s A 2 il Ho A T AR 2z
(Hopfensperger et al., 2009; Schrier-Uijl et al.,
2010;Olson et al.,2013; Chu et al.,2014; 55
45,2015; THEHEAE,2016).
321 RE BB R R/NNIE S B, 1k
FECH, HYF¥BE(FOS5 T, Tao T oo f Ty it
T A SR EWE O F, 5 T, 2EBLER
(R*=0.5438),Mi&E T, w97+, CH, HE &3 .
MT. O CUTH,ME T, WA, F, 2181
s T, A0 CULER L BEH T, BTt m, Fo 3 0m
MR Fy 532 T.(TaoTeo T HE
FEH K &R (R? = 0.662 2, R? = 0.678 4, R* =
0.693 3), H R JZBIE, & R % R? BOR, KPS
F o WA G BB .

HATXT CH, & 5 ECR MBS, MR A

i — . — et oy £, CH, HERGH & M K/ S
+ HE R %Y A 5& (Thomas e al.,1996; Rask ez al. ,
2002 ; BEg 5 45, 2007 5 i e %5, 2016) 5 (H dL A A58 %6
WY, CH, HEMCE -8R B A A O PR 22, L B Ik Y
A 5 Y AH S€ 2 (Schiitz et al. 19905 T4 %5, 2004).
FESQOIDERER LT CH, Hiilta 5 11
TR R 5 S AR B G, X S AR R A B — 3K
(P 3) 302 R A i 32 T LA 3 5% ) 7 PR o TR R 42 1l
CH, W =4 3 #2 (Le Mer and Roger, 2001) , & B %
1o TRCAE W s 7 TR 23R bR T S B0 Ak T B
R R, B 7 2 k0 e ) B 3 R 2 5 e
FEle s CH, AHERO 2 R B s CHL 38 i < HE
T ) fiE J1 45 3R (Fechner-Levy and Hemond, 1996).4
WL R H, /CO, 3 50 75 #E e 5 IE 3 W be 7 A 1Y
FEREREZ —. HE: 2 BEHAL B E (Chasar
et al.,2000;Nakagawa et al.,2002 ; XI| {5356 1 T 4k 5 ,
201D R AN A B2 R EE S CH, HERCRE AR G MEAS
[F] , TIT R A2 PRI AN (] 4 )23 77 e A DG fl A 4 Qs 8 4
TP HE R A TR,

3.22 IEEKE ®HCH, HEW#EE(FDS
SWC,, .SWC,, Fil SWC,, 17 i 0l 5. 45 R £ W
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Fig.4 Simulated curves of relationship between diurnal CH, flux and temperature
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Fig.5 Simulated curves of relationship between diurnal CH, flux and soil water content

0.4746,R*=0.350 5). %4 SWC,,<(0.66 m* « m *
W B SWC, T . Fo S8 30 24 SWC, >
0.66 m* « m *Wf,Fy R FEE SWC,, 1 T+ & i 8
AR SWC o Al SWC, tHZART 0.66 m® « m ™ *,
EHASACIE BN L F, B SWC T 1 14 67 B AL X
— B L iR m TR X &S OKEE
0.66 m* « m * LI, 4 8K B T 0 A K i AR
WF5E A Y8 s SWC K IAL T A&k e 22 |
- 38 B K AT L SE S5 e AR O L
pH.Eh #1 DO {fi .CH, 1 O, B9 U R4, [ 4%
S+ HE CH, W% MLAE J1 (Hirota et al.,2007). %
BAFIE R B IHEEE CH, B8k 5 R 2 H IS
KB B IE M 56 X & (Tsuyuzaki er al., 20015
Kutzbach et al.,2004; Wang and Han,2005) , X A
Al 2 R A Bl 5 K i A3, TR R R IR R
FEEERE N, O, &, NIMFEALT CH, 1% 1k
ROWEINT CH, A HER A A58 £ 1, CH, HEiS
)2 T K i Z IR 2 AT BRI T A DG BB AR G O5C
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0.63m® e m DU SWC,, BT 0.61 m® » m ° i,
IS KRS CH, Rl 2 W2 770 563X Al fig 2
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ALl fe e TIRE K E T A S S 80N+
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