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Fig.2  Trends of monthly means of CH, concentration,

air temperature and rainfall from 2020 to 2021
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for the whole year (a,d) ,wet season (b,e) and dry season (c,f)



B AR 25 2 4 RREND) L2002, 14(4) 1429-437

Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2022,14(4) :429-437 435

Turetsky 25" (RIBIFFE % B0 Y e oA B8 5 7 B B i 2k
YR R 2 A AR B E M IE M E &R, KR
JEE A A b 25 38 TR e B A S S 38 5 EL
St 2 S AHE I R v A AR X Bk R R
F18 T v VTR 252 33, 5 AR B 9 P AR S S T
Pt 25 1 PR B A3 A0 RRIE R B SR IR - 2 — I 4510
it E S
3.2 HRRESHEWHNETERBRETE

VL R REE T 1) 21 MR AR Ak -5 R o ) v 32 0 A
B ELAGARRAY I E D (B 2) . 1 rp e vk i 7
FIVPZIREE N Z A Pl A R A (DR
AHIFTEHE H ot ok 85 5 B W AT e M LS 43 A, L ]
HZRBCH-0. 24, 25 R R BB T 5 W Bk BE A7 78 T
FHSEIE R Wu Z50Y A 8 ) A 48 B e iz g sk SR 1
BACTFRAE 7 AR A, 325K ] G2 40w i %
T B PR BT B B ROR S I R B
FRAY BT IT R, W I 2 R ) - R U
B RS RGP R A A K 33k 7 I I T A 9 A
oA 25 R GE DI RE 1 K A5 T AR YR Ok R
Pl TR 2w R LRI 5 IN TR A Ak
T GBS 2 0 1) 0 20 A A B, AT 4% ] = 4
St 4 A P R R F T S PRI T 86 o i 5 AR T
St FO v IR A 3ok 23R R 1 R e 4 7 A O R R, BRI
1) 396K 43 7K - 23 U B R B I, X 8 R 45 T 44 1Y)
B G eI

4 ZEig

ENGISNE S M= A MEN= B % S &/ I O oA ]
I3 b DX R e v B8 1 Bsf 28 AR AR RRAE B 5 <0 f R 1)
M TS

1) B 5 F B Wk B AP A i T A A 7
2—4 FWREEROR e 8—11 H kRS,

2) Hpevk E 55 R 2 IEAE, 7E 1—4 AMiE S
TR, R e 8 A Bl 2 3G 5 PR e v R R TR A A
AR TE 9—11 J WA 165 g 2 4 W o R 4
FA o e it =2 B2 1.

3) Wbk B 52 Z Fh PR 858 IR 2 s ), v ey i
E R R X T RE S R 5 1 Y Ao A
FNFEE A K AR S F OB U R 7 1A
NG 2 ARV ES R X R AR T — 25
e RIETE T 18] 22—

4) AHFFE R B GHGSat H ke B8 72 i 5
GOSAT % 7= i AH LU, BB [R] 43 B 2R I 25 0] 43 B %

v (ARG G M X GHGSat B8 g 4y /™ | %
AN S B IX A 2020 4F 4 A 24098, H 145
LIRS RR A [ 52 2 el s IX LT 3% A FR o 1) ik i
i, AR 2 A SC ot TR R 5 TR R R =2 [ 1 2
IR BT AR, HECHE A I AR AR, R ok
AR i 2 A ) RUBE v 43 B 23 o Jo o 1 P o e A
4, M3 I HE AR L & S HE P A AR S 1

References

[ 1] Caesar L,McCarthy G D, Thornalley D J R, et al.Current
Atlantic meridional overturning circulation weakest in last
millennium [ J ]. Nature Geoscience, 2021, 14 (3):
118-120

[ 2] IPCC.Climate change 2021 the physical science basis
[ R]. Cambridge, UK, and New York, USA; Cambridge
University Press,2021

[ 3] Keppler F,Hamilton J T G,Brass M, et al. Methane emis-
sions from terrestrial plants under aerobic conditions[ J].
Nature ,2006,439(7073) . 187-191

[ 4] Saunois M, Bousquet P, Poulter B, et al. Variability and
quasi-decadal changes in the methane budget over the
period 2000-2012[ J | . Atmospheric Chemistry and Phys-
ics,2017,17(18) :11135-11161

[ 5] Fletcher S, Schaefer H. Rising methane: a new climate
challenge[ J ].Science,2019,364( 6444 ) :932-933

[ 6 ] Nisbet E G, Dlugokencky E J, Bousquet P.Methane on
the rise—again[ J].Science,2014,343(6170) :493-495

[ 7] Saunois M, Jackson R B, Bousquet P, et al.The growing
role of methane in anthropogenic climate change[ J].En-
vironmental Research Letters,2016,11(12) :120207

[ 8 ] Ringeval B,de Noblet-Ducoudré N, Ciais P, et al. An at-
tempt to quantify the impact of changes in wetland extent
on methane emissions on the seasonal and interannual
time scales[ J ].Global Biogeochemical Cycles, 2010, 24
(2) :GB2003.DOI; 10. 1029/2008gbh003354

[ 9] Easterling D R, Meehl G A, Parmesan C, et al.Climate
extremes: observations, modeling, and impacts [ J ].
Science,2000,289(5487) :2068-2074

[10] Aronson E L, Helliker B R.Methane flux in non-wetland
soils in response to nitrogen addition: a meta-analysis
[J].Ecology,2010,91(11) ;3242-3251

[11] Davidson E A, Janssens I A.Temperature sensitivity of
soil carbon decomposition and feedbacks to climate
change[ J | .Nature,2006,440(7081) ;165-173

[12] Mikhaylov O A, Miglovets M N, Zagirova S V. Vertical
methane fluxes in mesooligotrophic boreal peatland in
European Northeast Russia [ J]. Contemporary Problems
of Ecology,2015,8(3) :368-375

[13] Marushchak M E, Friborg T, Biasi C, et al. Methane dy-
namics in the subarctic tundra: combining stable isotope
analyses, plot- and ecosystem-scale flux measurements
[ J].Biogeosciences,2016,13(2) :597-608

[14] Javadinejad S,Eslamian S, Ostad-Ali-Askari K.Investiga-



436

[15]

[17]

[18]

[20]

[21]

[22]

[23]

[24]

tion of monthly and seasonal changes of methane gas with
respect to climate change using satellite data[ J ].Applied
Water Science,2019,9(8) :1-8

Crevoisier C, Nobileau D, Fiore A M, et al. Tropospheric
methane in the tropics-first year from IASI hyperspectral
infrared observations [ J |. Atmospheric Chemistry and
Physics,2009,9(17) :6337-6350

Xiong X, Houweling S, Wei J, et al. Methane plume over
the
observation and model simulation[ J].Atmospheric Chem-
istry and Physics,2009,9(3) :783-794

Crippa M, Solazzo E, Huang G L, et al. High resolution

south Asia during monsoon season: satellite

temporal profiles in the emissions database for global at-
mospheric research[ J].Scientific Data,2020,7:121
Stocker B D, Spahni R, Joos F.DYPTOP . a cost-efficient
TOPMODEL implementation to simulate sub-grid spatio-
temporal dynamics of global wetlands and peatlands[ J].
Geoscientific Model Development, 2014, 7 ( 6 )
3089-3110

XEREAE, FHH), S, 25 e HE TR 1+ 2 28 B AR
TS BRI 507 ARG L) ] MR A5 BBk 2 22 4l
2018,20(4) :405-413

DENG DAN Li, YE Qian, et al.
Methodological framework and research progress on the

Xiangzheng,

social and economic costs of carbon emission and
reduction[ J ].Journal of Geo-Information Science,2018,
20(4) .405-413

HRFEAE 8 R X vk, 55 AR — S AL Bl ik B2 45 2
OIAR A N IR S THREK R g it a0 [J]. AR
TEPR2EHR ,2021,36(4) :934-947

DENG Xiangzheng, JIANG Sijian, LIU Bing, et al.
Statistical analysis of the relationship between carbon
emissions and temperature rise with the spatially hetero-
genous distribution of carbon dioxide concentration[ J].
Journal of Natural Resources,2021,36(4) :934-947
Chandra N, Hayashida S,Saeki T, et al. What controls the
seasonal cycle of columnar methane observed by GOSAT
over different regions in India? [ J].Atmospheric Chem-
istry and Physics,2017,17(20) ;12633-12643

Metya A, Datye A, Chakraborty S, et al.Diurnal and sea-
sonal variability of CO, and CH, concentration in a semi-
urban environment of western India [ J ]. Scientific
Reports,2021,11(1) :1-13

RN, 00 Bl it , 5 T 3 ) 1 e 1T
HERCRAE B R [ 1] Bk B2 2 &, 2019,
34(11) :1141-1151

SONG Chaoging, LIU Wei, LU Haibo, et al.
Characteristics and drivers of methane fluxes from a rice
paddy based on the flux measurement[ J ]. Advances in
Earth Science,2019,34(11) :1141-1151

Christensen T R, Ekberg A, Strém L, et al.Factors con-
trolling large scale variations in methane emissions from

wetlands [ J ]. Geophysical Research Letters, 2003, 30

FRHEME , A5 T i By HE ot B2 15 S Aok DR 7 A 21 P R AR A

ZHENG Binbin, et al.Seasonal correlation between methane concentration and climate change in tropics; case study in Hainan Island.

[25]

[30]

[31]

[35]

[36]

(7) :67.DOT.10. 1029/2002¢l016848

Christensen T R, Panikov N, Mastepanov M, et al. Biotic
controls on CO, and CH, exchange in wetlands:a closed
environment study [ J ] . Biogeochemistry, 2003, 64 (3) .
337-354

Sweeney C, Dlugokencky E, Miller C E, et al. No
significant increase in long-term CH, emissions on north
slope of Alaska despite significant increase in air temper-
ature[ J |. Geophysical Research Letters,2016,43(12) .
6604-6611

Turetsky M R, Treat C C, Waldrop M P, et al.Short-term
response of methane fluxes and methanogen activity to
water table and soil warming manipulations in an Alaskan
peatland [ J ]. Journal of Geophysical Research: Atmos-
pheres,2008,113:GO0A10

Yvon-Durocher G, Allen A P, Bastviken D, et al.Methane
fluxes show consistent temperature dependence across
microbial to ecosystem scales [ J ]. Nature, 2014, 507
(7493) .488-491

Bao T, Jia G S, Xu X Y. Wetland heterogeneity
determines methane emissions: a pan-Arctic synthesis
[J]. Environmental Science & Technology, 2021, 55
(14) :10152-10163

Song W M, Wang H, Wang G S, et al.Methane emissions
from an alpine wetland on the Tibetan Plateau:neglected
but vital contribution of the nongrowing season [ J].
Journal of Geophysical Research: Biogeosciences, 2015,
120(8) :1475-1490

Wu H B, Wang X X, Ganjurjav H, et al. Effects of in-
creased precipitation combined with nitrogen addition and
increased temperature on methane fluxes in alpine mead-
ows of the Tibetan Plateau[ J ].Science of the Total Envi-
ronment ,2020,705:135818

Wei D, Wang Y, Wang Y. Considerable methane uptake
by alpine grasslands despite the cold climate: in situ
measurements on the central Tibetan Plateau,2008-2013
[J].Global Change Biology,2015,21(2) ;777-788

Fang H J, Cheng S L, Yu G R, et al.Low-level nitrogen
deposition significantly inhibits methane uptake from an
alpine meadow soil on the Qinghai-Tibetan Plateau[ J].
Geoderma,2014,213.444-452

Lin L, Zhu B, Chen C R, et al.Precipitation overrides
warming in mediating soil nitrogen pools in an alpine
grassland ecosystem on the Tibetan Plateau[ J].Scientific
Reports,2016,6.31438

Chen X P,Wang G X,Huang K W, et al.The effect of ni-
trogen deposition rather than warming on carbon flux in
alpine meadows depends on precipitation variations[ J].
Ecological Engineering,2017,107.183-191

Menon S, Denman K L, Brasseur G, et al.Couplings be-
tween changes in the climate system and biogeochemistry
[ R ]. Berkeley; Lawrence Lab
(LBNL) ,2007

Berkeley National



> z 4 ALY = ALY
B AR 25 2 4 RREND) L2002, 14(4) 1429-437
Journal of Nanjing University of Information Science & Technology ( Natural Science Edition) ,2022,14(4) :429-437 437

Seasonal correlation between methane concentration and climate
change in tropics: case study in Hainan Island
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Abstract  Spatio-temporal change characteristics and driving factors of methane ( CH,) concentration are
important to the study of global climate change.Yet few reports have been found to reveal the variation characteris-
tics of methane concentration on different time scales and the contribution of potential climate drivers in the tropics.
In this study, based on GHGsat methane concentration products, the seasonal variation characteristics of methane
concentration were analyzed by taking Hainan Island as a typical tropical study area.In addition, this study deter-
mined the sensitivity of temporal and spatial distribution of methane to climatic factors in Hainan Island, and also
analyzed the contribution of climate factors and topographic factors to methane concentration by using Boosted Re-
gression Trees ( BRT).The results showed that methane concentration in Hainan Island had significant seasonal var-
iations , which was a significant downward trend from April to August and a significant upward trend from September
to December;spatially, the areas with high methane concentration were mainly clustered around coastline , while low
methane concentration area was mainly distributed in the middle of Hainan Island.The results of the univariate
linear regression model showed that there was a weak positive correlation between air temperature and methane con-
centration ,and a weak negative correlation between rainfall and methane concentration.The results of BRT showed
that the contribution of altitude, rainfall and air temperature to methane concentration distribution is 71.95%,
20.52% and 5. 66% ,respectively.This study can provide a scientific basis for the contribution of climatic factors to
methane emissions.

Key words Hainan Island ; methane concentration jseasonal variation ; temperature ; rainfall



