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HXER G R R Yy N R A W DR AR, 5 RR W (1) B B BA S (E g H B 7E 1500, Wi H B 7E
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Acta Ecologica Sinica 2008 ,28(7) .3425 ~ 3437.

Abstract: Zoige Plateau (av. 3400 m a. s. L. ) , located in the eastern edge of Qinghai-Tibetan Plateau (av. 4000 m a. s.
l. ), is a complete and orbicular plateau surrounded by a series of alpine mountains (av. 4000 m a.s.l. ), covering an
area of 2.8 x 10" km®. Due to the unique alpine climate of the plateau, characterized by cold-long winters alternating with
cool-short summers with relatively high precipitation, these alpine wetlands undergo a continuous methane emission through
the frozen soil, and then an impulse of methane emission during and immediately following the soil thawing. It was found
that methane emission was well coupled with the growing rhythm of plants. However, the magnitude, temporal, and spatial
patterns of methane fluxes in alpine wetlands on Zoige Plateau are still highly uncertain.

To refine the actual global methane budget of alpine wetlands, methane fluxes were measured among three wetland
landscapes at the Zoige National Wetland Reserve. Based on such measurements, it was roughly estimated that mean
methane flux from Zoige Plateau was 4.69 mg CH, m > h™" in the growing season.

A special diumnal variation pattern of methane emission was observed that there was two emission peaks; one minor
peak occurred at 06 ;00 and the major one at 15;00. In this study, soil temperature of Scm depth was considered as the key
factor to explain the higher peak at 15:00. After clipping, the methane flux from the Eleocharis valleculosa and Carex
muliensis sites were dropped substantially by 47. 1% and 63.2% , respectively. The stomata whose opening and closure
were under the control of light (PAR) should be major vents for methane efflux. Therefore, one hour after sunrise, the
stomata opened substantially and methane efflux reached a small climax at 06 ;00 because a lot of methane accumulated at
night.

There were clearly seasonal patterns of methane flux in different environmental types during the growing and non-
growing seasons. In the growing season, the main maximum values of methane flux were found in July and August, except
for a peak value in September in CM sites. In the non-growing season, the similar seasonal variation pattern was shared
among all of three sites, in which the methane emissions increased from February to April. It was found that the determining
factors in the growing season were ground surface temperatures, standing water depths and plant community heights; while
in the non-growing season, ice thickness was found most related to flux. Different environmental types within the wetland
also influenced the seasonal pattern of methane flux.

There were high spatial variations among environmental types and for all spots in the two phenological seasons. In the
peak growing season, coefficients of variation were on the average 38% among environmental types and 57% within
environmental types; in the quickly thawing season, coefficients of variation were on the average 61% among environmental
types and 77% within environmental types. The key influencing factors were standing water depths and plant community
height in the peak growing season, while in the quickly thawing season, the redox potentials were best related with the
methane emissions due to the complex of the water phases (r* =0.72, P <0.05).

Landscape types had significant impacts on methane fluxes. Standing water depth was the major factor to explain the
landscape variation of methane flux, while vegetation characteristics were also valuable to predict methane flux from Zoige

Plateau.

Key Words: Qinghai-Tibetan Plateau; GHG flux; landscape; temporal variation; spatial variation; standing water depth;
plant height

R FBE R W R BRS AR B RN R —, B i I FEALARTHY 700 nl L™" 3 H03) B &7HY 1750
nl L7 HAEHHEIE A 0.5% ~0.8 %', Hikesr T HAMRIBALLIMRIIEE S , B4 THURNE M2 COL i 15
~ 3048™ , B, 7 F A 150a (6], FAEEESTIRIE N 0.48 Wm ™, XRBRASBE I FER Y CO, K 29% , R fT
ARAEMRESAN 19% ), Fot, B SRR RY CGNEN &) R4 RN AR ERESKR(—EL
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Bk ZEAER) , BTUL, BERBACh RE — EAIRZ B R EEMBRESRAZ —, H=E HFEU LSR5
REIEXREY BRI b T X ABRE BR A BE TR 2R Rk, R 25— R 5 K KB T
WA IRE A R CF R R AR X WY R R R R R 2 —

KA FREMREFET /ey B AR, KA E S PR B AT 70% , & 23K F 5
HEM R A 24.8% o BOTAER B TR e S B A HEAE 92 ~232 Tg CH, 7 21
B, AR B betk A B E W HEBR, F Rt B be & o A E IR —o ARIRET B RHR
B B et 25 S R A B S X 24 B B R (A B 2 B T 9B P A HE B0 A e o Keppler %
R EAAMT MY RR 74 W b, iX — R BRE AR 3 P S HE S A i € ESE I = 24

UTAESR , T 5530 BB O R IR 2 B s B S O DR E e 2 141 ART, RS LB e TR e e i B
BHEF LS TALRE R IR, B AR FO0 8 W 5 1L 2 P e i IR S A BB 23k &
LI H R R 5% R, b R BT P A X SR8 L9 R B BB ST 3 TR B A T 2 3R LU X8 U
R, ENEKX,

ERERR, AL THEBRRRRILS, BN E /T 32°10' ~34°10°N #1101°45" ~103°55'E 2 Ji] , (3.4 #
TT_E A RS I —— SR 5 R, - R 3400 m, AL 19600 km” , 22— NSRRI IR A M H AR 3
HX™, BESEAEERE RS, SEERER17.8% ™, EZh X RHNTIE R SRR
EREFER RO, BT LRAA RG], U X /R 55 5 R IEH AR HE R R B SR R PR T A
SHB/NYRET , —A K B 2 B0% % b, B o0 K B, ARRE T, 4
KEMIEAERT, LB EA SR _H S EER,

T ERREHE, AT RS AR RET , 25 K 5 5 B B e HE SR i 18] 23 18] e B , LA R R4 il
HT.

1 R REHgRE

FRTIBH B AR IRYX (Zoige Wetland Nature Reserve, ZWNR) £ FPUJI[ B PUALER, 37 i IR 280 IR
o, TR TG, WAL, RS B 2 Mok BB R, mAREK ., FFH[R1.7C, &R AN1 A
B, FHREA -8.2 ~ —10.9C, H&HBART A, FHREA9- 1 ~11L.4C; HTHIREERSENAELF,E
SRR, BUSR B 2R IBEOR, T8 15°C 4E K & D 640mm, B 50% ZEA WK EBEPES ~8 A,

2 HRAE
2.1 FEMBEER SRS

SERET 3 RMAIN R R IR FEA R M (organic flat) , Wi (lacutrine) LA il {8 MENE 3
(riverine ) YE B SEXT AR

RARH (organic flat) FESHIERM P TN AKX, 4 G /RERMEE R 50% . KB HIK
S EERIEARSMEK . A R 2 ERK A S XN 2REFTHBKER . HYRE
B N E SR, X SRR R B, XRBMEREKE, —REEH 30 ~60 cm, FHEH 30% ~
60% ., It bZEAMY), T EH B & E (Kobresia tibetica) \ B AT 5 E (Juncus comsinnus ) Fl ~RT B
( Potentilla bifurca) %, fr|8) 22 AR B E B ( Carex muliensis ) FN| & 2835 ( Eleocharis valleculosa) %, W|BEEFFH)
KA AR HERER .

W (lacuirine) FEMTEH/RERIBENSINHAE, 455 RERMBERE 20% . 3% L8 Hib
T A, A TR IR SAIA S, YRR, BRI RER K KEHF
( Glyceria aquatica) F£3% ; 0] 51 AR B B EE ( Carex muliensis ) BE% ; T[] 4 A2 M-8 ( Hippuris Vulgaris) #6575 .

B M 3 (riverine) FEAE B HIMT M — R DL R &SR R 2 R0, 4 G /R 5 BB E
R 10% , XK FERK PRI R LR SAIEZ WK 5. BER AREMR, BB
& P2 ( Polygonum amphibium ) F# , B0 & W AR o5 0, 4045 78 78 % 5 ( Kobresia tibetica ) F1 734
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7R (Poa sp. ) %,

SERIFIRT 2005 4F 6 J , FEA IR T HAM A M, DL R HAOh AR AR 4k, AR R T 30 AR ER
FEHER I BB, FT R KR RIE T W = R 257 . T 2006 4F 6 ~8 A, ARLREHR Lk =
RMEPH LB R RN E T P =mzER (& 1),

F1 CWEEARMRR R EEHRE , SERRANAR B0, REHENEE
Table1 Wetland and vegetation classes of the alpine wetland in the Zoige Plateau, and dominant species of each vegetation type. The number

of sampling plots and sampling time were also recorded

T HEEE R REESE  zpenm
Wetland types Vegetation types  Dominant species sampling plots Sampling time
FAFH Organic fla (D) 2005 4 6 A 319 A )
( From mid-June to mid-September, 2005 )
E - Dry hummock Kobresia tibetica 11 (5) (2006 42 134 AJE,7 APa319 A H4)
. ( From mid-Febmary to late March, From mid-July
FESES 22 Eleocharis 9 (3) to mid-September, 2006)
Eleocharis valleculosa stands valleculosa (2005 48 6 A sh 1319 A #4))
REELEHE ( From mid-June to mid-September, 2005 )

Carex muliensis stands Carex muliensis 10(3)

2006 4£ 6 HH A3l 8 A 4] From mid-June to
maxima , Hippuris Vulgaris mid-August, 2006

Polygonum amphibium , 2006 4£ 6 H A3 8 H 4] From mid-June to
Kobresia tibetica, Poa sp. mid-August, 2006

Carex muliensis, Glyceria

WIEIEH Lacutrine

T8 FEYEHE Riverine

2.2 SEHBRESHT

SERERBESERSME, R 2 TR , #1K A E 30 cm ) PVC B HIAL, B 1L K FRiR S
T AR PR B R X LI 25 SR B e, AR LA SR BRI . TRAE R 30 om, ZEHTHIE A —HE (¢ =2 mm) DIEK
BN, B RN RIEBCTRIER . JREER 20 cm (WHREMANE B THHEE SRR, RES
¥y 80 cm) , A 1IN SIXNA ISR RN , 70 SEI T A0 48h i A SEi 3 , FLHE A\ I8 5 LR ¢
TR EREME, —BHEEAKRE R 8 ~10 cm, PUAYIFESEEOL, NS (20cm,50cm) H AR =
B SEW IR, AR R AU =8 AR S A et , MR S He RSB 55 . SRR AT 50 ml B2
i, SRAE R [H] AR 0,10,20.,30 min, BRI, B8 3h Bl—KHE, HARRHEHLE 9:00 ~11:00 B2, 3T K&
B B SE I BT AT

CH, ¥ ER A PE Clarus 500 S @IBGHEAT T , & A8 F X Ja R #: (FID ) , 3%+ % Porapak
60/80 , 5 45 F0 A BAE IR BE 43514 375 CHI 35 C, BIABARS, EINRR, B AR, Wk 25
% 20.50.450 ml min "',
2.3 HAtbteRRESHEHRTFIE

SHEEREWFER, ICRIFFIRE, HREE, KR, ZEEE (Sem, 10cm ) , EALE R H A7 (Sem, 10cm,
15cm) MFKMURHERES, B EAEYE 8 APAIRE,6SCIHEHRE T 48h /5, R TH, HIFEHMI
RN FRETE 8 A al, TRELMEFRE S E SR E N L RE T TR R AR E
BRI, 2R HIREEY , 2P HREB-HE LAk,
3 BRSMEITE
3.1 Wb ER L AT RE T

WA 1 s , KRB EE ( Carex muliensis) (n =3) MW B2 ( Eleocharis valecullosa) (n =3) BEEH BN
FELE) B SEHE U S B RS , RPH SRR A XA Je 2 W=, o B B w1088, 58 1 S BRAE 6.00 2/, 56
2 M BITE 15:00 &5 . TiAE G, RERZALSIDEEE AR, AR, BB R ELS 13
Scm 10cm R BEHR,BEH r HEMR(FE2),

hitp : //www. ecologica. cn
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B A B F T HAR M 2 A Y Be b B & @ Carex muliensis - Eleocharis valleculosa
BT H B R ARG T R AR HE B R o8 Tune
BRI, TREHMCEREML H i ERER L_ﬁ e
WRR T, TP AT e, RIS IR T, 65 = o000 0600 1200 T
FIFSEHE NS Tl B AT PR, B A MM 5 [ \ j{:‘y b
HBCER WRIR. RELEREQBLREHBET 2 — e I
WHM A AMEN EERE, AR D ARE 2 Sﬁlijoust R
1500245 , OB F Be b b — B (H, RBESH 5 [ g :

BB BUE LI R (%2), FRHI15:00 3 gﬁ;"’% (T":’foo‘i’ﬁgofg =
oA MR SRR B TR B £ 9 Septermber

Ding B ME SRR ERR L L b g
BB FT T8 1, 2 X 38 P9 B e B B9 B R AEL I BRAE 00:00 06:00 12:00 18:00 2200
9.00, M & KME H PEAE 0.00; ¥8 55 X+ T B e HER sy H 28 FAERHH] Sampling time
A SRR, Van der Nat 452! FIRESS i B R R

REXT T R HE B R AL TR 35% o BIML g 1 Diumal variation of methane emissions among different months
I, REABR S B GE RN H 2 FERER 8 &K

HHRME, B r ERN, EAURRE R AR P e HE s B A RMELHEAGREY . BdXEES BN E
JEFAIZR B HEITZT , Morrissey 25> 45 1 AR HE MR R 5SS BA BEM XM, HH2)E, ME EEME
VL ESILKFR , RIEA RN ERN P RARRe R E I ALHERRI RS &, B H 5 & E
P, FSEHER R 2t B — B, X SAEZ RIS R R — . AR ¥ — 248 SR B
H e 3 KGR (YR U RY 7 Ao 2B A B EERE, Hit, REE
Z RS RIERE R = RIS B e B w 2R .

®2 AEEE,REFFHEFRENERENSEE Spearman 18 X427

Table 2 Spearman’s rank correlation coefficient for correlations between methane flux and temperatures in both Eleocharis valleculosa and

Carex muliensis sites

Y1¥ Species
R Temperatures RIS REER
Eleocharis valleculosa Carex muliensis
KEKIRE Air temperature 0.070 0.081
HiFE /KR E Standing water temperature 0.141 0.106
Sem +EERE Scm soil temperature 0.351° 0.392°
10cm 3R & 10cm soil temperature 0.345° 0.377°

* PEFXME (P<0.05) Correlation is significant at the 0.05 level of P

3.2 HEEHRRET AR R R T

WA 2, RREBELE, A KFREHNETEARARR . KEEERE (CM), KRR
REHIE Ay, A —MEEHBAET Ay, RIBEFHE(EV), R e gE e 7 A, b
JEHABE BT, TR L, K S E HBE 8 Ay, Bk N, REER R BESFHEN T bk
BEERTERL, FERSE, ARRERETREFT M, KiEH 2 ~4 AhEPHEK.

gk 3, £ KF A IARE LR, RERE S B BE L™ (7 =0.55, P<0.05,n=30) 3K
R IR o0 B 5 P B U R SE N B3 (= 0.32, 0.61, P <0.01,n=30) . RIBESEREE, AW
BESHEHR BEMRE (© =0.99, P<0.05,n=9), B, HHBEHKS Som,10cm + IR L KA YRR
REREMRX (©=0.47,0.39, 0.51, P<0.01,n=11), KT RMBEIR ST IR BEHX, H

hitp : //www. ecologica. cn
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ﬁ r {EB‘E% (T2 =0.12, P<0.05,n=11 ) o N“%%ﬁﬁ —m— W|FB2E5% Eleocharis valleculosa
%, HREEE AR S P REHR B EHE (£ =0.31, LR e mdensis

2
<
1

P<0.05,n=3), T REEEMNBEFHENS,
HABRRESHIfRRBEMEX (© =027, P<
0.05,n=6),

AR T T PR e HE A T S BON LAY, BIZE 7 A

=N
< (=)
T T

temperature

HhFR L K ki (C)
Ground or water
<
T

-%5%;\
] &’:;e%;

05-20 07-19 09-17 02-10 04-11
ok 8 AT £ BB, S~ )
B RN SR R 227 | /i
[41] — > ) y Bz ~_ I
WS RS RS T P 235 00 Ay

BT AL, SFpAEYAFERE T, iR E A gR e ERE T o o
VLK 43 %0005, R P AR ET IANER. B SobEH 3 Sampling data
Eﬁaﬁgﬁﬁﬁlﬁfkmméﬁfﬁﬁ% § Tﬁww}%ﬁﬁ%’ B2 ERBUREAKS, BAEM3 HRELE(KEEE,
*&%Wﬁzf#ﬁ ,ﬁ%gk,zﬁﬁﬁg%ﬁﬁﬁﬁ%m MBS L R F G ) , R H R (bR Bk ) A R 4%
BRRM, WA, Kim 7 HREHFREIERFE  mwnn
FEUERERBEDBEHRR, BEERH, ZRMIEB  Fig 2 Seasonal variations of ground or water temperature and methane
IET REHRETHISE T EERERBEER B FEHR  enissions at dry hummock sites (DH) , Carex muliensis sites (CM) ,
,HE[39-43~45] o ;‘IX—':;J‘ZIKE}% E‘J%%%Zlg—‘ﬁo {-t{té, EF[ and Eleocharis wvalleculosa sites ( EV) in growing season and
PEHER B LR E SRR BE BEMRR (P = ToEvme s
0.55,P <0.05,n =30) , A2 LR BF5T 32 3 A 2 R 5%
TEEE, SERESE, BNEIBRANRERNEFBZAZNEERE, WRXHENE, FEEZHHAR
SRAEHA . B e HE A S5 28 KIR] 5.10em IR E B F A% ( =0.47,0.39,P <0.01,n=11) , B2l TF
ZHREEHEENREEERE, AR, FREYEEBRESRHEEBEHX, B r HEE( =0.12,P<
0.05,n=11) , [ MARME 2R R AR IE 2 K 5 P A HEM 9 1 28k, Nakano &7 76 5 JRIB HL O BF 5T
& i, AR HEO 1 AR L T R R E R B E X, AHRRENE T KERE L REN G
THE, B THEERR, N EREASRENE T, 8 A &G LR E RS B S HER A X
{B3X — R R A — N BB I

XA YA K BB R UL, A K B E I B s S R A B R m ) , xR E ik
HEESEAAEREERBIRR R, I3 o R R BMEES, N ] 882 B Le i E AL ; [5)0 HAR R 44
B B R AR 0%, Kim 454 B b HE R 4t BUAE R A K IS 2 ~3 JA, T Brix &9
T2 B BEHE A R I B T AR K R g, O B TR AR < e B, AL R RE O H SR SRS R B T R
DLk, WA IRER N T RET RS K XEZEM . RRATLARTIS, ATl ees sy HiEE
Y YR YRR R RS R AR . YRR E ST RIS AL B ER X’ =0.61,
P <0.01,n=30), MIBEEFRE, P RS EAFRBEEREEEMHRAG=0.99, P<0.01,n=11) AR
BE, HFHE R ERERE TR E MY, 2 EFRERFIRHREY B UEATR M. 73
FRFERB Y h REEEREKAE S, BHOKAESIEZI(CV:55% ) , TRER FEH P HREY S
HEREMHXEABENRE,

KA R R R EATERREER, 7.8 BHRIBEHTIE, AEREE TR E S, F
I NI E R P TS , AT S SRR . TR ILTE 7.8 BRI B A, T e = g i Y . B
KRBT, ZERVE RN, MK AL AH DRI , AR L SR SR AR B, Fn LREm 824k, B s
BEmME S, REAHED, =85, HF RN ET S BEAFKMNEBEHLRLR, BHE
BR, ZEH/REm BRI R HESRE, HOKM S Z2MEN, B KN UERR Y P ien S
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R BEHE AR (r* =0.32, P <0.01,n=30) , FEMRFER LB 3 FRREE B 7] 7K £ 45 7] 22 5 5 2
o WRLRU, REHFAKNAS TR HERAE — B R S, (B b T HT IS A 32K O B 7778 B B B9 = R 22
57 (CV:55% ) , AR 2= W Be HE AR B0 2 A8 AU AR ME P MRk R S B

£3 ERKFREERT BB, XEFRIARENSETIERFHREERFTE
Table 3 The liner regressive equations between methane emissions and key factors in two emergent plants sites ( Eleocharis valleculosa sites and

Eleocharis valleculosa sites) and dry hummock sites in growing and nongrowing seasons

HF 7572 Equation
Factors HKZFE Growing season 4E4: K2 Nongrowing season
F=-0.06+0.102T
. F=-2.620+1.011T P =0.12, P<0.05;
R (

Surface temperature( °C )

Sem +HIERE

5cm sediment temperature ( °C )

10cm R E

10cm sediment temperature( °C )

;7. i XA

Standing water depth( cm)

HYBERE

Plant community height( cm)

KEEE

Ice thickness( cm)

( =0.55, P <0.05;
3 P27 in three sites)

F=-3.459 +0.639T
(P =0.47, P <0.01;

E R Dry hummock sites)
F=-4232+0.742T
(=0.39, P<0.01;

E R Dry hummock sites)
F=15.10+0.2.293D
(#=0.32, P<0.01;

3 P27 in three sites)

F=-3.287+0.792D

(*=0.61, P<0.01;

3 P27 in three sites)

F=-14.314 +0.971D

(©#=0.99, P<0.05;

WIEZF 7% Eleocharis valleculosa sites)
F=2.372+0.375D

(*=0.51, P<0.05;

E R Dry hummock sites)

ND

3 Fh28 7 in three sites) F =0.44 +0. 075T
( =0.31, P <0. 05,

W B2 3% Eleocharis valleculosa sites)
ND

ND

ND

ND

F=0.322 -0.0537(+*> =0.27, P<0.05;
B R KA FEYE two emergent plants sites)

ND: ¥E#Htk no data

ek, R ARSNGB L KEMES™ . BIRIEN, K EEE N,

SR STk R R B AR KA (7 =0.27, P <0.05,n =6), 33% 90 FY ek B0 IE vk J22 I JE 1 020 i
.
3.3 RRERURT W BeHRR R =S A AR S K HE R T

HYERES, AMEHENIE R AN AR T HdmERNERER (B 3,a) . HEEZHHF
B HER 22 ()28 7 RE(CV) FIME N 38% (PRREII B LSRN 26% LUK 50% ) o B—FEdE PRR I e dk
Bz AR REL(CV) FIE N 57% , Kb By 62% , KEEEREN 43% , RIBEFRE N 65% . M
HRiRE IR, B e R R R = WS R FE R (B 3,b) o HEREZ A H B HE Y 2= A2 5 RE(CV)
AN 61% (FKKIMELTR N 49% UK 74% ) o H—RRENIHEF A= MR R (CV) P
B4 77% P E LN 100% , KREEREREN 76% ,RIBEFHEN 54%

HYERES, ARRERESHT SR RHRZ MR EXERARY, Fo, P RESRCE £ Sem
TR RREREBEHX (7 =0.18 2 0.24, P<0.05, n=11) , REEEREHE, B HcHR R K E
B Sem +HEREBEMR (7 =0.67 1 0.38, P<0.01, n=10) . WIBEFHE, HFLHBIERAK AU
FAAYIREE W B BEAR (° =0.55 ) 0.61, P<0.01, n=9), MEAFMIE, FIB R 5SRERE,
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FRNUL R HEREBEMR(G =0.18, P<
0.05; r = 0.43,0.59, P<0.01,n=30), i#xtZEHE
IR AT, KB F A R = B R R e HE A
ZRIZEROERRR, MIFHBREE (K 4), HER
R, U EAE R AL 5 F B HE R B X (7 =
0.72, P<0.05, n=11),
ETRESREESE T, W0 13E, M7, K,
K 53 2 A 4 1Y 25 A1 S LA RBE 5 RUBE R B B S ], F8

I
)

\o)
S

B ot A
CH, Flux (mg CHym™2h™")
& o

7S R S A 2 2 A R S,
Van der Pol-van Dasselaar 2% ﬁﬁﬁﬁﬁﬁu&ijﬁ
FAE SR AR PR e HER B9 25 ] 22 5 Ding &0 bk B3 AR B S

HIETRARMRL KESMEENERS L e e
T L B B T BRI e (e ) (o s ot
PRI RIS o TSR, B ERF B L the skl thaving sone (n22) .
HORE, B TE-BHAFRHE S PR ZMZER o ¢ ad E stand for dry hummock, Cares muliensis and Eleocharis
ARRE, BB RET , B AL S #RKAL  valleculosa sites of Organic flat

FHYREREMEX (K 4),

MR F , YK, R KA 5 B ke
HEM R G B3 (P <0.01) , FEMZR KA A3
o, SRR EEREAR, B R BE = A R, XA RIREE
KE, FKMYEE B e E S TR E W R R RIE
B (B 2), T Griinfeld 2% 3 gk fir i B3 X B
X B BE A R HHE A R . FEARBSE K
PNEFAK(3.8 cm) WFFEAKE B, HF ek
HEHTREER, a o’ o

MARIEYEDESP AN EHERE B 40 20 0 20 20 40
SRS ST A B RSN, B SR s O com
TR R FE YRR 2R W WP e oy B SRR o, (R B
BESAANEAEY v R A HECEE , B F ke B4 BERET, PRERSHEXBENET(BERE(D X
TE AN B A, FU T, My ey Bk, SRRAEA)REHRRR
B A L B RS g . RET L Fig. 4  Relations betweefl methane emission' and 'key influencing

R factors under the community scale ( community height ( []) and
RR, AR BB R Y EEE Y ZEEYE
(shoot biomass ) K 18 ) B 7% 1 B SR s Wy 2 K107
HEERESPRANBEMEX(" =0.59, P <0.01). [Fit, MYEERE, 9 REKHYEE, B
FREE B FAKM " . I EI BT, gk A S R B E A, N2, Bubier 25 g BE
FRERT AT R e HE R . E/NRET TS B R AR R A ROt I F BeHE s & .
3.4 FWLRER bei g A AR S H e B

Ak, BLRE T FREHEA B M AR R, W1 R B e EHE S & B 9 11,95 mg CH, m~*h ™",
HWCh AR, R R 2. 12 mg CH, m~*h ™" A B2 B4 P B , O Wi B4 0. 007 mg CH, m ™
h™'(%4,85), HFBEEF, EZZRET, WFEERKHERZR, BEFE TS 2 REERD(F
4) o AWM EMRF AR, EBHIRZ, MEREREE, TEAR.ARSE, RARMES, BE

941
=1
T

iR
T

CH, Flux (mg CHym™2h™!)

_.
o
T

standing water depth ( A)) in the peak growing season
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K, PR/ s T R B8 B RIIER R , BRI, R R RN, BERREER
B, MoK EY BN R, RARBRZ W ERB TR KB E(F 4).

40 ~ -
6H June
B 7H July
30 |- mm 8H August
T: B3 EH Average
E
i T
= ) B
B %0 20 -]
izl
=
=
ot
Y 0 _
=
m ‘E
Y i =
o Lz | X ! B 0 —
B
B OF R 5 R
ey
FM A Landscape type =
o

Bs5 RMRET,AREREEREARRFEELEER R RSE

Fig.5 Mean methane flux from different landscape patterns in growing season from alpine wetlands in Zoige Plateau

L: #IEIEH;OF: mAEHL;R: WEIEH L. lacutrine; OF; organic flat; R riverine

F4 BURET,FEEMEH FRHENRFEERFHELR

Table 4 Mean values of methane emissions and environmental factors among all landscape types in the growing season

I H Item L OF R

H {3388 CH, emission(mg CH, m~2h!) 11.95 +8.29 2.12x1.78 -0.0070 £0.012
FMIRE Surface temperature( °C ) 16.9 4.6 17.5z8.1 17.6 £7.0
5 om +HEEEF 5 om soil temperature( C ) 14.8 3.6 15.8 7.1 16.9+7.5
10 em +3ERE 10 em soil temperature( C ) 13.8 £3.5 15.6 £5.9 16.0 6.6
5 em +IEEALIBIER AL 5 cm soil Eh(mV) -114 +45 -157 £38 -6316

10 om + S4B B AL 10 om soil Eh(mV) ~118 £53 ~170 +38 —82115
15 cm +IEFALIBE B AL 15 em soil Eh(mV) - 128 45 -175 £38 ND

M N-total(g kg™1) 8.16 £3.65 15.50 £5.12 1.40 £0.51
KB C-total (g kg™') 101.97 +49.98 204.48 +85.86 17.17+7.17
i P-total (g kg 1) 0.82x0.17 0.67 £0.27 0.60+0.08
HuFE K fif Standing water depth( cm) 15.1x12. 5 5.85.3 0
PR B Community height( om) 63.6£42. 9 2.419.7 13.9£12.5
Hb A48 Aboveground biomass(g m %) 254.8 +108.8 106.2 +44.2 93.2+64.3

L: #IEIZH lacutrine;; OF ; F5 A YT-H) organic flat; R . JA] FEYBHY riverine; ND; $3EHkR no data

BRER, FURET, BB SHEREARY BEMEXMEG =0.99, P<0.05), MYEYE,
MK, HHEEBE S F AR B R BRI B XA BE (* =0.95,0.94,0.98, P>0.05), At

HEER SHGEEHRER /D,
BEMRET , Bl 21 F5 2, BOREAS ( BOReal Ecosystem-Atmsophere Study ) B JLEA T X

(NSA,North Study Area) P, 53 T B F I P RILE 4 0.4 mg CH, m > d 7'M ) HTXIE R, B K
TR A K B B 2 B 452, BTH 0 Kuparuk Y7303 4F B BB B EOAGHHE N 0.8 gm™ a7 1%
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B 4 512 T RMRE T SBmRRRLEER, BT, A5 /RESFRRbA KSR SEHRE S 4. 69 mg
CH,m™h™", NEALHIBIRIRE T HARRIBH P R -2 2% ARGt /R 3 s SRR HuHE A
SERAETHE AT HH o

FMREA R AR P CER A BE W (K 4,8 5) , X 5HMBMASRENA RS R—
FOP ) AR, B RIBERAR, &S EHASR, UNRRRET PEER 5ok, mys
EEE R A Y A BORAR M, MR, B3R 3 MERE T-EARR IR E B R s H 2 Rk
#HET,

HEARZ B, B SR BIEMX X RS, AR TRURE, DTS
HiFAM B E (7 =0.95) , R[E-5 Whalen }; Reeburgh fF78 i %518, MATANET R A KB
1, 58 B Rk Aok Xtk B/ . Waddington % Roulet $ i B HERUK B 55 WU R B I K.
Ambus % Christensen 3B T P} B A HIP AR 0 H LGB 48 R Sommer K Fiedler B 78 AL E & S5
EHITE X, LREREHIERETTA 5K SRR BT R, 7EMEE IR IMERIR R, kK
A FEAR 7em, Hp R HEBOBA T 6.5 ~ 12 £517 | BN SiE s P HE i R RSB 5.5 1%, H ok B
AR 10 em ££4,

FETH YR B b R R D Oy BRI HECEIE , B B 5, YA Y2 5 P i B A HU
AR ITERIANEARRRET MY YR 58 HEOE X A 4 R 2%, Ding &, 7EREE R
BETHET 3 MBa i AR SPRHRN R R, I8 U =X Y EREEER , A SH
AT AYAE Y EANRER PR R EBE T, AR, BT RURE , EYRE (Y LAY &L
KBRS e Rt g B e =R 2 R
4 i

5 B P 8 LU B B HE OB B 55 0 TR A T 23R LB s e IR, B E R, AR BRE
A5 /R 25 i TR R B R R IR e 0 2 — (B B T SRR A R PR, B A /K 2 5 R T PR e HE A
BB E R PR F AR DR E T, B — A K e W 220 1

AR FAEA R RE T 35T T &R 5 B e B BRI AN 28 [RIAS R, B 45 SRk A

/R T Mp i B B HE BB AR A 2 DU =X, B 6.:00 F1 15 :00 72443 5 H BRHE Fi4% . 6:00, R0 H )5 1h
LA, ST S, RIER R B bR AR, AT I — N HEBE(E 515 .00, Bp 88010 B = 0 AH YR R
WALA K B e oy B T B T BR , AT B — e = 1, W] AR 5 F R BB AR R 2N IR UK AEY)
H & ILFEERER, MXHEYRRE , R AR A BRE TR R R X IREB 6=, B I B R,
SR A AR AR SRR ISR o X SR M B 55 R B, 3 M RIS 3 BB HAE LAY Y BeHE A R A
o FEZPLHERET U ETERRRRERE L MEYA K, MFEKA, B TRRESEN B2
TREIZIR 3l , AR R B FE Y A KRS W AL RE W 3, VR SRR LB B M =4
ESMRERZ—,

BERET ATEKEZEREREMASIED, il aERENSZESR, HFRKA LKA
RSB EHRERZRFOEERE, AKESE, BFBKAERERESHIEEMELER . REML
R, e HE O 2 BA BT R R B TR YRR R BB MR B ) REABK, NG 3 28
HEZERZRIMRMEI RN . BWERT , SRR P LEE B RN ERZR, HEENZmHE
FARMFBKA, HYAEYE FERES, SRWESETIHENLIKA, RFREFEERMERNEER
2, R RE , in#EE = B LA K A Y&, AR RBS A RO T H e 3 2 1 B A=
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