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Table I Global warming potential of various greenhouse gases '
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Table 2 Comparison of three kinds of methane

observation methods
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Table 3 CH, fluxes at different sites on the Qinghai-Tibet Plateau
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Fig. 2 Methane budget of Qinghai Tibet Plateau (Black lines represent natural sources, grey lines represent

anthropogenic sources, dotted lines represent uncertain sources)
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Hi B G 2 T I M 5T SR Y HE R RT R AL
CH, ¥ B K = (B0 22 R {0 H Ak = b o 3%
S A CH, 3 £ ) 5 Bl o

WA Z R CH, M . e, MY
ST LU CH, & i i 88, B 1R T CH, 8% +
S0 TH AR X — A AR A 1R b AR AR Bl B
FEOL R GCIEARABAY T, T ARM AR STE ik
AT, 25 DR AN A B AL T3 B A KRB, AT
J7HE CH,, JUILAE ARG SEAE ) (A% T 3862 (HAE )
KB R TEA AN T A CHAFTER KRS, H
AENAT—HIA APl v KA CHL TR BT 4%
PR A8 BR B v 0 AR B i FR L SR 1T 2006 4F: Keppler
SEOUHR AR A AR N AR & BRI CH, .
Bl J55 Mcleod 451 HY 58 F1 28 5 5 PT RE A 47 SR I
FEH CH, A ZEHLH] . Cao 557 7 98 5 J g L
] B9 A B, TE—4F B By 2 B CHL,, T
AR WO CH,, FFAl T 1 7 780 Ji X g L
FE W DTk 0 CH, HE R 2 /0 )2 0. 13 Tgra™'. {H Cao
SERIRIT T 32 B T R BE , Wang 25O [l S2 I 45 R FROR
ZRIWFSE HP R AR - CHL 38 B Y 22 5 nl g 2 3
ok R B 7K S 1 2 S B, T R R DR A R R s
FEA AR T A CH AR R AR T, Bl AR
W2 , 5 980 e JEARL B R T IR T, i) 24 7 1 (NPP)
P AR A YA B SERB AR RS T A
CH,, B2 #& A~ 5 6K e J52 11 e T 47 F1 CHL WS AR
BT

2241 U 2 B AR R 7 =t X AT 7 CH,
HERCR o 7 980 5 JAL 42% A IX U 22 4R 1, KA
S3RBE R -2 CL /N T 100 m' ! PR R AR
o IR . 2R A T R & A Pk
(SOC) , #Efli i, 15 78 = JiL 0~2 m % 2 + 311 SOC
S (19, 0£6. 6) Pg,2~25 m EJZ + 1A SOC &
i (130. 0£40) Pg " JEL T H RKIA MR . X
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TR UAE « e IR S CH I B e B2 I 25 AR A R A AF 5 0E 7

SO P AE B ik 5 AR B — RS, SRR M TR AR
CH 424t 7Y, SB35 s 24 08 - raR AL A
SOC 11 4 fift , 12 Rl A 158 563 T2 Jst A il 997 378 0 A o
By, R M R IR 1a] KACRECE 2119 CH,. 1 304F
(), [T AR T 2 () AR i 3 Tl B A 107 14 km?
HEnE) 184. 92 km™ ™l A B HEAE I I KR
Hh ek CH,, X R R CHL I = 4R T 83
TR, AER T3 AT 6 5 D PR B 5 b 5505 T 1Y)
DXl T R AR B A T ISR R, R
BE RS KA 8 pHAE 7 e R HL R K
A7 7 A S W) 457 2R AR 7 9 e )5 22 4F TR 1 CHL il i
HIVEEAERZ R PR 2857 (0 H ET A K2 R T 1l
FEIABE R 7 F1 3P Ak M 6T CH, HERI Y 52 1, B3
URIZ R EE S CH = A AR AR I B A= L o
2.2 CHHIANAIRE

O T 9 I X A ) CH, R TR,
AR RN £ 3 3R 37,

WA R 2 A4 CH,: —FUE S A RE B
FEHALE Y TP AR = B A RUE R IR
AR A= CH,, I Pl A5 X S I I R 3
WA H T4 G B E R A, & CH, &
BRI 90% 5 75 — iz H o7 TURR 0 3 ) DR A1
FEME R WA T IR A BT, 205
e L T AR 60% , 7 Al 2 L 32 B0 A 7= AR TS
Ao 1978 AFE LI, 5 8 e Ji 5 & Bl 1 n 13k
300%™, VG e 2 g A VT AS A M I K S L 2 B
el i CH HE R R B X, s KT 3 gem™-a™™,
X A5 70 o 0 2 I 2 ) CHL VR B 1484k, 15 1~
3 % 5 - CH, H HFGE 73 512 17. 65 g.19. 49 g Fil
21.06 g. Bl HERL CH, A58 B 5 3 2 IR A5
Wel i B B S AR AT RE SR A B R A AR T
T E0 CH, HE s B2 i 3G hm, {H I B2 A2 4 % 7 i CH,
HERCH) v A 5 ) i R AR BT R G . &
ORT 5547 BR 55 (1) 5% Ve Al 25 [A] 422 52 i) CH, 3@ &t . Lin
SRR I FE T R R L O, R AR S 1 BE
He & CH, 1Y (199~586 pg-m~>-h™) , %} I8 [X J& CH,
B9 (—=30~-28 pg-m>+h™) . Wei 27 F 2009—
2010 4F-7E 7 78 e Jirt 308 vem LU R Ji 0 I 2 AAE
ML A PR, A5 1X - i X5 CHL, Al W AT 33 358 L 2L IX.
o 14, 8 ugemed™, XA IX ) A A 4 R
Ay Ll AR HE O R A
5% 2 W1 3 B2 RO PT e 2 e wim e A, 38 0 - 9 Yy Bl

fit ™.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

A7 BB Y CHL HE T 32 222 I8 e A i A
KIRFAETF R N T2 g Ad R b= A 0,
HORDUAR M IER™ . Fs Il A Tk &b
FESE TR ™ Bl AR SR R T A&, ]
A 23 1 L 2 CHL AR, {5 H 578 A i 58 % 4435
AR EHIh A Tl = A4 1Y CH, i & pE TRk, Ak,
ZFH LA S R EORR A R 3 in CH, 18
g v i

B A0 R R A CHL IR, 25 fi
TN B (RSB PR ST o B SRR I 4R T R
DA A AR A HLY) , 76 CH R R EVE T
AU =4 CH,. Br3 4l 4y IR 7K AR
B PR pH (H by SAF % 45 R 2 AR 235 e CH, ™
i, PR E LR 30~41 CR, PR R TH B Y R
PSRRI GE H A 2K CH, ™ i, H3 K A B RN
A fig 5 207 3 P AL Bk 2 AT BEL RS CHL B BT
2018 4%, VU F A X O i i S S 4 111 88, A7
B IE 4. 5}10° ¢, 74 R BT 365 BEA P
3T AT B8 A W e R T AR A RS K, A=
T R Y7 7 3 18 7 A e 3 A et B =2 38, ik
T CH, HIHEL -

2.3 CH,HC

5 CH, 2 Z« IR A EL , CH, R IC AR XS fai 8, K
S CH, I 24 380, 43 2 X2 1 i OH A
A3 2R AR PR R . TR
i 15 I, e EL b IX R FLBIE 53 SR ol 2 & B CHL
BTS2 v Ll R (R )

OH [ M 32 RE KM EWH G, KA
CH, fiz = 2 (1) 7 B 2 A st 2 5 X 9 2 7h 9 OH B
FE AR AR, G R 7R R 70 R B $HT b
X, it R VE B CH, 1) £ 20 5 KA 05 Gtk B AH
K T Y X, R A S 2 A A L
Py S AT B AU, R4 O OH [ B 3Ry T &
AR OH [ F Rk B i o I A T 7 s JiL , R
S5 Y AR B AR, e XF N OH [ Hh JE v JE 19 I
{EIX ™,

Xt 2 A /043 CH,, i 13 Brewer-Dobson ¥4 i
] b AL 4 22 T ER, vk B Rl A = R 0 T
T A, 32 Fh Y CH, 3 B s 8k T R
T 5 I, 0 B A X 8 B R R A RV R
eI Z= KUAVE T, CH, A T B0 2 T,
e ACER 2" (AR, CH, Gt 2 5 OH
3 5 AR R 7K IR I8 5 U T R N A R
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CH,CI, [Al 2 B 20 i 25 A

T - b Y CH, AL REXT CH, B 3132 2 K
W/, H - S8 R R A it pH {E AL
BRI T AE 52 0 S X CH, B W A3 5 75T 8
o DL, o R R AR X CHL A W A e F 5
5 SRR A T ) S . K 22 O 5% 38 S T R v R
e L ) R L R R CH, B9 L, W S
0.69~7.2 mg-m~-d™", H i L K T Ll ey, B
KR TAFZE TS0 R AG T 7  5
HUFIARAR L HEREAE IR 0. 36 Tg CH,, Horh o ih 1 4
i 78. 4% , I 5 4 R CH, R 1Y 449%™, 55 A
Al BN R AT A R Ll ) A AR R AR IR K
(0. 41x0. 04)Tg [ CH,"™',

BT R R AR A S R AR RE T, F
S e JAL 1 b S R R B IR A S B AT A i . Jin
SEUR FHRR A Bl b 2R S R e RS B 9
JLAE 1979—2000 4F 2 CH, i W HE IR, HE il & Ky
0.76 Tgra™; Yun 55/ 75 75 1 AU R IR 1 WL I 3% W] 5
0 e Ji 22 A O 1 L IX R 2R 02 CHL 1Y I, Bk 2R CH,
FYIL, SR CH, L, B4R I (0. 8620. 23) g+
m”, FOAE B 2% 5 G L BT 307 o R 7 4 1 SIE 45
Z A A XA CH, WSR3 51 5 Zhang 5538 i
XiF 51 4h A HERE i 10 S50 R 5 S LR AT G O vk
T 7 980 R CH, L, 25 3L 3R W1 M 2 CH,
BIUR , HETBCEE M 0. 6 Tg-a™, w8 L ) F % 5 & CH,
BT, FEAE IR 10. 9 Tg, BA I 7 9 & b & CH, )
5 ZUMR ST, W it o 10. 3 Tga™' {H Kato 554
H TSR B3 L, 7 2006 4F 7—8 LI 31 7 98 e S
74l A b CH, Y- 34738 1 5 34 600 mgem™-d
A2 T L o ) R A CH, W UAC3E 2 ) 100~200
5, I 48 1 20 E 2R 75 9 R A2 CH, TR .
Mu 558 H T R S A AL Y CHL 38
MR 43 b, R H B = ZARTR IR SOC %
- b 7 55 SR AR B A AR KRR g T+
Bt B MERRAG T, BT LA E R 5 R K AR
X2 CH, AR A 23 A8 iR

3 BEREEREAXSCHRENKMZS%

A SCE R 177 8 i R CH, BRI B
i, n] RUAIR AR i Al CH S i e
AR HA IR B =S AR AR . AFW T A
WFFTAE R, S 25 7 e ey [ X CH ¥ B2 A I ] 1
23 () AR, H BT, ) 7 8 s i U CHL B A

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

7AE Ak BRI T AR
3.1 HESHRFE
3.1 1 B ARBERAE

b THT 5 355 00 T 540 53 B 2R D, 7 9 e DR Y R
HLOGuh CH, Mk B 5 e oA W (E M RAE 7, 5 h
FE] 7 5 b X CHL R 3 2 47 28 fh A 5 B 2 S
X AT B8 B LG BRI 289 sh A /b (CH, A TR AN
I EHE R B A A . o AR R Y
CH, 2= 15 AR fb 0 52 B 43 A R A1E, {F 06 {6 I T L
G, HEAE9 A U1 B A CHL MR 3 1
ARAL 5 B LG A LA N TR], ARG KA
TR A REAE 33 AT B2 PR Ay v BB 9 5 0T O )1 b, 7%
by P e FE RO 7 A= F CHL PRUREL X P 2 b S ¥ L 7
L EAERVER T e s R AR R, 7675
T S 3 AR i b, A BLRL IR IR YA 7 T R A
% BT E AT AR, HL5) 32 9 i X CH, HERCE
)5 ) 5 B FEL S AF X 5 3T =5 D R L, A O vy L o
JE, BRESIE ARG B AR /D, HLah S e L T, KRR A
R385 AR 34N 0 b B BB AR 2R LR R R
CH, 1) 3% 38 {R 1

T R ORISR AL ) 45 SR A5 3 %) T T e R
500~100 hPa X it J2 45 = & CH, ¥k i 47 AR b KAk —
] RAR R IR HE AT AR RRIE Y 4 A R i
K, 6—8 H Wk I Ft,8—9 H ik 2, Hih Ll 6—7
H CH, ¥R B /38 i 05 K, 31X 5 30 9 5 2 XU 23R
o S AR BRI AR AL 10 H BIRAE R 2=
BTN HFE 12 HA —/NEE , X SRS
il 1) b XL 285 SR 43 AHABL . 7E 500 hPa, CH, ¥ B
e, F ¥R T 1800 ng L, 25 I 8l iR ik
70 pg- L B o B 0 Tt CH, YR BE R W/, 2
Uk Sl B BE 2 98N, % 100 hPa, CH, P31k &
P2 1 680 pg L™, i ahiE /N T 20 pg- Lo X
it 2715 A8 AL AR FT RE 5 75 9 IR IR I AR S R R 5
LB O T A= 7 =UH 6. B2, R Ll fb A
WE IR B P2 A T K CH, &2 K S vk, ho e
Fi 22 T e JR SO AR TR BE , CHL I HE IR R R
Yok o fH L ZS ()4 A R B e AR AL . BN, AE
407. 25 hPa 1306. 75 hPa, 75 Ji =5 J5t b 350 J8 oty 37 1
— R AT T CH, W R X, 0 Z= Fik
7%, 3% 7 1Y CH, Mk B2 IR TH 2% 5 78 206. 25 hPa, 7
9 1 DK AR CHL I B 7 D 245 2 1R s DA P i 31 4R
AN RA (R AR AR AR AR {5 2 a7 A b X 4 2 CH,
Ve BE LU P IR HiL T 29 6x10" molecules-ecm ™, &
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XX # i FUAT 7 e SR S CH TR S L B ) 23 AR A R AR B 5 i 9
XA R BT B X AT RE S I E FE KU CH, ¥k JE P 2 8 K R O (9.440.2) pg-L7-a ',

R R REY] . 2010—2016 4F- 14 K<, CH, 1k FE - 48 K 2 4 (8. 2+
3. 1.2 AEBRARALARAE 0.1) pg-L7-a 2011—2020 4F L HL 56 K CH, M

T e R L LGy A KA CHOU , g PR R 8. 44 pg-Lt-a ' [E3(b) |, E T
I3 s o HAE PR AR AR AR, H: 2009—2011 4F KA EBRIFHIK

T (H1IX 500 hPa & EE 2011—2020 4F CH, e B2 AR 34 47 (8 FC HL GG CHL ¥k B2 T 395508 T 280 1 4 SIS v (
https: //gaw.kishou.go.jp/), AIRS 5fi-L iR —Z0bRUE™ i CH, JT 359 B2 RS Kt ™ 48 B 36 B A Jm b BRBL 2 540 A
i RSty (https: //disc.gsfe.nasa.gov/)
[£13 2T by UL R T 3o kY CH W G %
Fig. 3 The growth rate of CH, concentration from ground observation and remote sensing| Annual average concentration and
linear regression of CH, at Waliguan station from 2011 to 2020 (a) ; Interpolation of annual average growth rate of
CH, concentration at 500 hPa height in East Asia retrieved by AIRS from 2011 to 2020 (b) |
The monthly average CH, concentration data of Waliguan station is downloaded from the world greenhouse gas data center (https: //gaw.kishou.
go.jp/), The monthly average CH, concentration grid data of the AIRS L3 V7.0 standard products is downloaded from
NASA geoscience data and Information Service Center (https: //disc.gsfc.nasa.gov/)

TRIEIEAD W T RR ORI CH R AR A EH A X, % KT opg-L7'-a, FemfH il
I 2002—20164F , e J5BR 1 RUR IR B e S o, e AR L B vo AR P 3. X v A
P IX AL, 500 hPa ) CH, M BE H B AR o T ol T 7 e B e R I 1 AL 5 B 36 32

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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T NPP 2 R DR e B X i AR B k. e i )2
HR 2 (1. 000~400 hPa) , 7 7 = Ji CH, ¢ & 1 4 1
KR () 5~8pg- L a) BEE TRLHIX (2
2.0 pg-L7'-a™), de ACE H AE P4 6 19 2 5 R P 5
X RS IR EEAE AT fE 5 40k CH, R R L& Holk i &
J& RNV = A B B A 5% . 7E 200 hPa &b , 7 i
15 IR KA CH AR B B Y R ARG N 4. 9 pg - L7
K2 F5 7 FKZE CH, I SR Bl 25 W 4k 1 T = i T
Rk (H BT 2 50 Bl B 20 4 1 T, 7 200 hPa &b ik 3| fz
Ko XAl BESEH T H 002 T2 A5 476 CH,
Bk ) FRATECY . RG4S A T AIRS 15
FIMOZART-4 455 | FH IE 5% 05442 1 w6 30 3
CH, ¥ £ 2007—2020 4 i AR AL FLEE , T 20 75 7 /e
I M3 CH, MR BE 1S KRR FAEIL L IX

B2 AR HET R RS AR R T IR R
CH, V& B 191 2 18 1 5 5 1 i 100 1l IX R 4 Bk 25K
-, Ho e JFUE H CH, e B 3 R T G X [ 181 3
(b) ] 1H HHTR Z B 52 115 B A S B B B
A 5 CH, M HERCIRZS A 26477 98 e JR R CHL R
PR TR T B T R R B AL
5 AT Al R BE RS 2 A B YT R L AN
Pt 0 2 CH, e BE PR b T v e S i [ R 76 R

K BIFFE R EFRATZ I8
3.2 ZESHEE

TR e D DX A CHL G P 1 25 18] A7 A 3
A AL ST Y CHL VR B 7= b TR 4 (E i 2
25 (1) 378 (L g M A e Ak B2 30 o foft D A8 78 4L 15
o TP ASFES SR B AR IR BRI 5 A
BEASTR], T LA 21 (4 75 980 J R CHL R B 11 25 1]
YA T 2E 5. AIRS K2 i Eid 5 7 6 s J Y B L
Kb B B A O R B (R=0. 8 1), 43 M 25 - 4n
&l 4 fit 7 o 7E 500 hPa, 75 58 (3 )it K CH, MR B 2 v
i) 75, e AGARG B 23 8] 0 A R AT, 1] G b 38 R v iR
B EEL b, DX 2 PR B dl 19 5 B IX 5 #E 150 hPa, T 52 30
HPE R, R LR BRI X U = A L)
i, 5 A B S RIS 45 AL [ B 4(b) ] e
T R v J KA CHL VR B i e B b T T AR AR 1)
I, 76 75 96 2 DR AR 3R R AL B R B B A K, #E P e
B B W R /N . 3K AT R RS 500 hPa K< CH,
W B A7 JRy M R T ) R v S s R
M5 A, CH HERCE K, BT L CH, & B /57 5 1717 150 hPa
KA CH, MR B F2 252 KA A 52 e, 90 2 2= XUFE
E[VEE #b DX 7= A6 ) CH A& 5 X2 L2 I 75
o D P R T AR T R (R X

4 AIRS 3280 5 o RS CHL MR JE AR ) 5 B 24 E

Fig. 4 Atmospheric CH, seasonal average concentration and D-value of different altitude over the Qinghai Tibet Plateau from

AIRS| Distribution of atmospheric CH, seasonal average concentration at 500 hPa and 150 hPa over the Qinghai Tibet Plateau (a);

D-value of atmospheric CH, seasonal average concentration at 500 hPa and 150 hPa over the Qinghai Tibet Plateau (b) ]

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.
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TR UAE « e IR S CH I B e B2 I 25 AR A R A AF 5 0E 11

Zhang 57 | 5 g Xu 5 B R
SCIAMACHYS i # f% & #% | AIRS 12 38 1% [ 4% Fl
CAM-chem KA b 2AA R A 85 T 1 30 478 v [
I 1 RN 2 AR ST X CHL VR B 19 25 8] 43 A1
P4 5 7 v RS CHL VAR B B AR 22 2 i U AR 1) AT
FRAIE , CH, W& B S (B X 2 BEAE ARl (AR 2R DL S U 1| 22
HAE N3 AE Tl & ak (b X, 75 6 g J5 CH R &
AL, e AR AR X P 2418 100 pg- L' 24 o AN
T3 VRS TR ABTALL 110 5 SR %o 7 7 e JA L X R, CHL Ik
£ () 25 [8) 5 AT A RHEA AR R 22 57 0 R
ATRS S 2% A0 38 1 1 B L G %5 Mo 1T 5 3 A9 560
E, Bl E I B Hs o AR v, {H b TR 65 3 1Y) B A 4
S LAIE BH R 2 () DX 3 R 2 0 1) 5 0 ] 5
KA, 25 77 98 15 SR B X CHL 2 0L (R 16 Ky
T3 e B RS AL B A R R B 2 R A
3.3 KSECHRETHHHIMESE

T SC T AR R 7K e S RS CHL VAR 2 (14 I 25 53 A
FRAE, A58 IR FE7K A A 2 B R AR
7 DX i 5 S 52 M K iy D R A< CHL VAR 2 s 23 718
ey EBHNE, A =& B AT REM KR
B CH, 28 o B2, MCAE CHL 38 T, 1 177 5% 1 U b T K
SCH YR EE , Ji 25 W08 o 3l A% S Ve 52 e g )22 K
S CHKE .

TR AT LA B R R W P CH, V& B TE P, 51 |
o LB (B ) BT B CH, 2 S E A G . TR
BT 1 Bk R = B RRARTE B T AR 22 $E HTR
AR, 72 T B 20 CH HEIE . Chen 552X 117G
21 Jit L vy L) ) CHL A 2 ) L % B35 CHL,
R E A, RS e 1 C, CH,E 2y
60. 48 pmol-m™-d”, Cui %" X} 45 /K 5 15 HL 1Y CH,
T UL & BRI S CH, 3l R VIR G . X
i JEL AR U CHL & (T e R TR E S
CH, 3 i (19 58 AH DG, PRy 1 2 T v 2 A1 4 2 Al P
HHURR ) 43 g 201 X 1 & ol R T AT L
BT EUE R R Y CH HER R 3 m ™ TR AR
ANBE B4 Ak F W I 0 CH,, H 0] DL 3 5%
M) 2P0 1 8 % A (B S 08 B HECE 21 CH,'
A E, R B R A MO IR AR 1 C,
F e HE OG0, 9%, 75 9 e B A 43 Ml IX
A TCH A R 43 I B SRR A AL TR 2R
AL BRI T CH, W™= BT LA CH, By K Rl & A= 7
B2 XL T e )RR CH MR 3 B 2 P
AR A o AR, T R Y AR M R 2 4

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

BRI 245 IR TR S CH HEEOE BT
1E SCBRAUNE , 65 BT R e i bl DX CHL e 3 174 34 3 R
FJEZIHLIX

R 7K = L3 2k 10 - 4 K A, B 3 AR A
7 HBE B A3 A BILB IR CHL 38 81 18 451, iX
— e 2 R AT K A3 A R A g L e A
e LR DR SA ol v 1) K o 45 3 %€ CHL P 8
WA, TR R TR K T T R 2 R AKRIIK
JI VR A 1 il Ak T 25 R S0 8 K e G L T AR
T 22 A T Ml 3K 2 T G e RS CHL MR B A B 2R
e e B SRR o A, B K N mT 38 o R e R AR
TR 7 B INRIK R GEARAT R SR A WL
KR T IR AL, S BCH, a2 REE
X5 /K 5 fe L) 1) 97 R S 56 R I, AR 50% A
FEHIIN59.5% 1Y CH, Wl &, EAFEHE S
FETAR] 5 A B2 1) HH [R) S 56 S B0 4 18 5 /K 2t 75 FH ]
FE7K 5 1Y 30%~60% I, 17 F€ B ) K Ik CH, AL,
i 25 7K 43 B8 W A 2 s /L 5 4 K AR
[i] 5 7K 5 1Y 60%~90% I}, 2 9 B 4] 3¢ By CH, 1Y
U, HLBEE 7K S35, HE R 2 s K

CH, i 5 5 1 28 AU (. 35 A0 DG . R s A
S 2 R R B FLEKR % i, CH, 38 i il AE
Yy R B g S RN X e e R
AN [ 2 TR g - R R Rl I 1) CHL 38 R 5T
PR, 5 1L VA ) ) CHL M K T 8 Ll ) KT
Ly R JE R T g L S i 0 R Sy A Y
Hu DX 3 UK FRDUR Y T S A 2 A PR . 5
FRIEGE IR, e D ) v L RV R R R
TR BB, CHL Ay R MAC ol 1 v Ly e ) R
X CH, i W i it B 35 R T e AL DU A 2 o 75 =5
Ji CH, (B DX A 7R 38 ] R -5 77 880 e i 7 P A
PRI 56 o 7 780 5 AR 30 b DX 4 A7 45 KT
FRUR) FRAR 200 b R 5y L ), NPP 57, T PG 508 11X
WO DA iR e FE TR B = NPP AR

AT b TD , CH, R B 19 A8 b 3 22 37 Jmy b 5T 58
WA AR R R Z UL B N 2 KRS
SR RS o T R s A A2 2 25 RURTE XU 22 BF
S i 2= K AR T B R CH, A 4 . 2003—
2014 4F AIRS 1% & &% 19 CH, I 3 %4 35 77 M1 &
P A 4 49128 KT e Wi 5 e L, 0PI )2 R
150 )2 CH MR BE T AR 35 0 5 6 7 15 I e 3 L 7 pi ¥4 b X
RAARIZ W CH, Il 5 T %, Bl A e il v ) 1)
B EAT , X7 )2 )2 CH, e T 05 W s hn . %
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T2 F RO ORI T 33, IH I CH,
{EAEAEXS WLZ T 2 4E 5 20 1D A el KA B
TE8 HIEZE I AW, LR KIGH AR il s i
WEEHE R F D HE—DH . Wl E TR BIE
1z ks ok FEDEE AR A AR E R R Y 3 5= CH,
TR Z LR m R X 2 CH, ™ AR
P 02 7 o i P 1 78 K CHL J= S e R A
B2 AR

4 DESRZ

B 2 4 RS B2 0 0], 7 8 e S B VR S HA H
A, R R CH, IR R IR DL R AR A6 AL B X
TN ke A5 Ak, WA TS B HE A o) LA R
o AN SCLE T R RS CH, B WL 7 12 TR & v
JIE R B 235 43 A FRAE R 3 R i PR 2R B 6 1L R
T AL e it =2 A 1 82 RS, CHL ORI, i T 5 3 2%
BEREAIR, 25 SE I B 250 725 1 5 7 e Ji CH, B 22
B 5 A AR A, R A R L RN
e LB o O SRR 1) i | 2 A R e i
B AN 32 F1 SOC 43 B CH, N ZE ML B AN EE T
it , 7 e e R A CHL TR 2V A5 A i TR
T8 %5 AR TR SR A 7 R R R R CHL R B A R
6 R 1 ZE T AR AL RRAE AR B0 K % 5~8 g -
Lo, 3w T M X A A PRAS AR RS AE | AIG )2
W B ] L JUAR, R R VR P e AR A
(] 43 A R AIE 5 B LK BB 2R RURI AR W 22 WU 5
i 5 8 e KR CH IR B ) R 2L R X SRR 1Y
AV BEAR G b fife B e Ji K< CHL MR B2 Y B 25 4
ARFIE

T iR R R CH, YL, 75 24
T e s JFOR R A 745 R 40 F KA CHL e 1) TR AR
2 YL 3 7 CHL 0 2 R B % L, — 7 1l AT LA
Xof T35 e SR A TR AR AL 17%) 5 4k A R AT 22 T A6 56
E, 55— 7 1 n] LS5 SOC fits 2 | M Al -5
150 I CH, I S BRI EE . 4R R B HEOR G 575
3 e JAE CHL WSS AR A, AR O i o 3 5K
S CH, & B2 A8 Ak o B AN FE ML 19 S S RS
2T AR Rl ) S TR R B8 5 T 114 91 BB RN CHL B
B, SEG R A MR R G T e RN [ 2
RIS R G CH, R SS #ed i S XS s AR 4k
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The source and sink of atmospheric methane and spatial-temporal
variation of its concentration on the Qinghai-Tibet Plateau

WANG Yifan'?, GAO Jing’, HU Mai’, YAO Tandong’, NIU Xiaowei’,
ZHAO Aibin’, SHEN Ziheng'*

(1. College of Earth and Environmental Sciences, Lanzhou University, Lanzhou 730000, China; 2. Institute of Tibetan
Plateau Research, Chinese Academy of Sciences, Beijing 100101, China; 3. Changchun Institute of Optics,
Fine Mechanicsand Physics, Chinese Academy of Sciences, Changchun 130000, China)

Abstract: Methane (CH,)is regarded as the second most important greenhouse gas after carbon dioxide (CO,).

Under the warming and wetting of the climate, the Qinghai-Tibet Plateau may become a potential carbon source.

To achieve the 1.5 C and 2 C temperature control targets of the Paris Agreement, it is necessary to accurately
estimate the remaining carbon emission space in the future. Therefore, an accurate understanding of the source
and sink functions, spatial-temporal changes and mechanisms of atmospheric CH, in the Qinghai Tibet-Plateau is
of great practical significance to predict and cope with warming and help the government make scientific deci-
sions on energy conservation and emission reduction. This paper summarizes the existing research progress from
the following three aspects: observation method of atmospheric methane, source and sink of methane, and the
spatial-temporal variation of the atmospheric CH,. The results show that the observations of atmospheric CH, on
the Qinghai-Tibet Plateau are mainly ground-based observations and satellite remote sensing, lacking space-
based observations, and AIRS has the best data quality among satellite products; Methane of the Qinghai-Tibet
Plateau is mainly from natural sources, the main sources are wetlands, lakes and animal livestock, geological ac-
tivities, vegetation and permafrost are the uncertain CH, sources. The sink of CH, is mainly tropospheric hydrox-
yl radical and alpine meadow ; The seasonal distribution of CH, on the Qinghai-Tibet Plateau has a single-peak in
summer, which is synchronized with the seasonal pattern of the Asian summer monsoon; The average rising rate
of CH, concentration on the Qinghai-Tibet Plateau is about 5~8 pg-L"'-a", which is greater than that in the sur-
rounding areas; The high value of CH,concentration near the surface of Qinghai-Tibet Plateau appears in the
middle part, and decreases gradually from the ground to the tropopause, but the decrease in the east and north of
the plateau is greater than that in the southwest. In the future, three dimensional continuous observation of atmo-
spheric CH, should be strengthened, satellite inversion algorithm and source sink analytical model should also be
improved. In addition, we need to accurately quantify the spatial-temporal change process of atmospheric CH, in
the Qinghai-Tibet Plateau and reveal its change mechanism to provide a scientific basis for the future efficient
emission reduction policies.

Key words: Qinghai-Tibet Plateau; spatial-temporal variation of CH,; source and sink of CH,; atmospheric CH,

influencing factors



