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Abstract; Methane (CH,) is the most abundant hydrocarbon in the atmosphere, only second to carbon dioxide (CO,) as

a greenhouse gas. Wetlands are an important source of methane and play an important role in the global carbon cycle. They
account for 70% of all natural methane emissions and 24.8% of global methane emissions. The Qinghai-Tibet Plateau
(QTP) has an average elevation of more than 4000 m and contains one-third of China’s wetlands. In recent decades, due to
global warming and increased precipitation, methane emission rate and wetland area in the region have undergone great

changes, so the long-term change of CH, emissions is still largely uncertainty. In this study, the TRIPLEX-GHG model was
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used to simulate the dynamic characteristics of CH, emissions from wetlands on the QTP from 1978 to 2008. The results
showed that; (1) CH, emission rate in QTP wetlands were gradually increasing from 1978 to 2008. (2) CH, emission rate
in most wetland areas of the QTP was 0—6.13 g CH, ma™" and in some wetland areas of northeast QTP was 6.14—20.19 g
CH, m?a™". The higher CH, emission rate distributed in the wetland areas of the southern QTP was 56.14—74.97 ¢ CH,
m~a”'. (3) Total CH, emissions in 1978, 1990, 2000, and 2008 were 0.21, 0.23, 0.27, and 0.32 Tg CH, a™',
respectively. The analyses indicated that although the CH, emission rate increased, the wetland area decreased from 1978 to
1990, therefore, CH, emissions did not change significantly in this period. Due to the continuous increase of precipitation
and glacier melting, the wetland area gradually increased after 2000. With the combination of increasing wetland area and

wetland CH, emission rate, the total CH, emissions of the QTP wetlands had a continuously creasing trend.

Key Words: Qinghai-Tibet Plateau; methane; TRIPLEX-GHG model; climate change; wetland change
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Table 1 Information table of CH, flux observation sites on Qinghai-Tibet Plateau
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FPHRE FPRK

HUERWIRTS - s i) W CH, flux/ %23t

Stations  Latitude/N  Longitude/E  Altitude/m Mean annal M('ea‘n a'nnual Measuring Meésurement (mgm2h™') References
temperature/ C  precipitation/mm method period >
gk 37°35' 101°20' 3250 -1.1 490 MM 20124E5 HE9 A 3.82 [30]
3250 -1.1 490 WM 20134E5 H39 H 4.58 [30]
3250 -1.1 490 TRBEADGE: 2011 4E7 AF12013 4E 12 A 5.19 [31]
AR 33035’ 102058 3500 1 650 HAARE: 4 810 A 2003—2005 0.70 [32]
3430 1 650 BAME 5 A%9 A 2001—2002 2.96 [33]
3430 0.9 710 MR 2005 4E5 HB9 A 6.34 [34]
3430 1 645 ML 7 A89 A 2005—2007 4.33 [7]
3430 1 650 WA 2001 4E5 HF9 A 2.33 [35]
3500 0.7 657 wAsEE: 6 HE19 A 2009—2010 3.29 [36]
3400 1 650 ML 2006 4E6 HEI8 A 4.69 [37]
REE 30033’ 90°40’ 4758 -0.6 415 wAAEE: S HE9 A 2012—2014 0.76 [8]
X7 30029’ 91°06' 4320 1.5 477 MM 20144E6 HRI8 A 1.44 (8]
Rk 34043 92°53' 4778 -5.3 270 WA 2008451 HEl 10 A 0.13 [32]
1A 3539’ 98°48' 4400 -54 520 WA 1996 4E6 AFI8 A 1.17 [38]
4400 -54 520 WA 19746 HFI8 A 1.04 [39]
4400 -54 520 BAAEE: 1997 4E4 HEI9 A 0.54 [40]
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Table 2 Calibration values of parameters r and QP and evaluation of model performance

IR

B wpm TTIOVC onoo, mmRmss wrmse RERE BaEKR
Stations Altitude L T L) QP RMSE R? D
precipitation r( CH4/CO2 )

31t Haibei 3250 -2 0.35 2.00 0.06 0.72 0.74
IR 55 Zoige 3430 1 0.28 2.50 0.04 0.38 0.76
YA Nam co 4758 -0.6 0.10 3.50 0.01 0.50 0.78
140 Dangxiong 4320 1.5 0.18 2.80 0.07 0.90 0.90
1A % Huashixia 4400 -5.4 0.15 3.00 — — —
Kk Fenghuoshan 4778 -5.3 0.20 3.00 — — —
BA Al stations — — — — 0.47 0.92 0.96
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HEREAR R E 43R 3 A X T, A4 DX ) BOKJ 32 as S 400 - 1B (36 2) 03500 m AR, r=0.315;3500—4500 m,
r=0.165;4500 m Vi I-,r=0.150, 2%k QP #&MAFYE S R 2 M IXE (R 2) .0C LA L, Q,,P=2.65;0C LT,
Q,P=2.75,
2.2 e b e HE R A AR
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R Niu 250 B 3E s ARBL . CH, HERC R YE N 0.21—0.32 Tg CH, a™', H34E ESA 72 M K38 #5401 1
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Fig.3 Comparison of measured and simulated CH, flux from different sites on the Qinghai-Tibet Plateau!®-303!,3341]
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P B CH, HERCER S} 0.96 Tg CH, a™' ™ Jin 257" 5@ 33 TEM AEARUA L H 75 8 IR 2001—2011 4F CH, HERL B
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Table 3 Comparison of CH,emissions (range) of simulated Qinghai-Tibet Plateau wetland by TRIPLEX-GHG model and other research results

AR HE T b AT AR I

7\5‘% HTIETJ . Emission/ Wetland are;M CH4 ﬂux/ = i#ﬂ(
Method Measurement period (Tg CH, a™") (x10*km?) (mgm=h™') References
Sl A HE
. L_'““& btk . 1996—1997 0.7—0.9 18.80 0.48 [38]
Site extrapolation
S AN
1’5““&%% . 2001—2002 0.56 4.80 2.96 [33]
Site extrapolation
il 5 A
L 2012—2014 0.22—0.41 6.32 — (8]
Site extrapolation
WA Meta-Analysis 2000 1.49 — — [7]
AT Meta-Analysis 1990—2010 1.04 3.76 3.15 [42]
TEM A% TEM model 1995—2005 2.47 11.50 2.45 [43]
TEM #74 TEM model 2001—2011 0.95 13.40 0.81 [31]
DLEM #% DLEM model 2008 0.06 3.20 — [44]
TEM #7 TEM model 2000—2010 0.22 3.33 0.77 [41]
LPJ-WHyMe Fi%!
LPJ-WHyMe model 1979—2012 0.96 3.07—3.57 2.85+0.16 [45]
TRIPLEX-GHG ## B NG
TRIPLEX-CHC model 1978—2008 0.21—0.32 9.54—10.28 0.24—0.36 TS (Niu)
TRIPLEX-GHG #i7#) .
TRIPLEX-GHC. model 1992—2015 0.08—0.14 4.64—5.12 0.19—0.32 AHFFE (ESA)

K5 s 1 2008 A5 6 s J5 CH, 38 5 ARG 43 A B 00, 43 BE% 0 10 kmx 10 km, T8 HL5 A0 1A

) 530 CH, HERCHE R 1 0 A0 WAEAE R/ 22 5, 5 9808 JA VE 35 K 2 B0 b X 3 CH, HEBGE /N T 7R3, A K £
O B CH, HERGHE %8 0—6.13 ¢ CH, m™a™" s ZR AU/ i X Bl CH, HEfi# %24 6.14—20.19 ¢ CH, m ™
a” B ) CH HERGH 52040 1 75 6 5 J p B b X 35, o 56.14—74.97 ¢ CH, m2a™ . CH,HEBCER /017 46 )=
R AR, A R0 4 A 50 ik B ) 7 e D CHL, At 437 DX AU AL K Jmd 1 A X3
2.3 TR R e HE A Bh A

SRR S R i b A A ) R R BRSEAE SRR TC IS R AT B R R AR T oK B A
1978 4554 7 i Ji DX 3l S B0 R B 34 ( TB1 6) o Niw A5 1930 b S50 HE 2 I b T UM 1978 41 %) 1990
AEFEIN R/l 10.04x10° km U8/ 9.54x10* km? ,2000 4EF] 2008 4F 1@ Hb AR HH 10.05%10* km> 4 1
£ 10.28x10* km® , ESA (7% M 504 22 B 1990 4F Jim iy i ARt 52 SRR i 38, 5k e JEL T b CHL 3 1 th 3R B
R A ELPA R IO A S e 2 RO A TR S RN (L 7)o AR A i T S A 5
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Fig.5 CH, flux and emissions distribution of wetland on Qinghai-Tibet Plateau in 2008
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