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Abstract: Agricultureis estimatedo be oneof the largestsourcesof GHG emissionsn Bangladeshestimatedat 78 Teragram (Tg) carbondi-oxide (CO2)-eq In
2016 to whichrice cultivation contributesapproximately30% of total GHG (CO2-eq) emittedfrom agriculture (FAOSTAT,201§. Rice paddyis a well-know
sourceof methaneemissionwhichacceleratedhe climatechangampacts Bangladeslasa climatevulnerablecountry,thereis potentialto reduceGHG emissions
from agriculture To reducegreenhousgasemissionfromrice cultivation,i tveérgimportantto properemissionestimationfrom rice paddyfield. In this study,we
usedremotesensingderivedseasonalice andirrigated rice areamapwith countryadjustediPCC (IPCC, 200§ modelfor methaneamissionestimationfrom rice
paddyfield over Bangladeshirom 2001to 2018 Thereare a numbersof uncertaintieso estimate methaneemissiorfrom rice paddy In this studywe usedremote
sensingbasedrice and irrigated rice areamapand IPCC modelfor methanesstimationfrom rice paddyfield in BangladeshTheresult showsthat the irrigated
Boro rice is the highestmethaneemissionseason2184 kg CH4 ha') and rainfed Amonrice is the lowestmethaneemissionseason55 kg CH4 ha' ). Annually
Boro rice seasons the highestmethaneemissionseason(102944 Gg) followed by Amon (78091 Gg) and Aus (11105 Gg ) rice growing seasonn 2018 The
methaneemissionfrom rice paddyfield increasedfrom 138497 Gg in 2001to 194121 Gg in 2018 We compareour result with relevantstudyand found gooc
agreement
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gObjective' The main objective of this study to estimate methane emission from rice paddy field with remotels&@setihgeasonal rice anagated rice'g
:area map and regional adjusted IPCC model over Bangladesh from 2001 to 2018. 5
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CH,4 rice = Annual Methane emission from rice paddy field, Gg, @ 1| Figure 2: (a) Methaneemissionfrom seasonahnd annualtotal rice paddyfield of Bangladesh2001to 2018 (b)

EF,;; « = Daily Emission factors under i,j,k conditions, kg fdtétyr? SFo=[1 + {(ROARsI CFOA ¢5) + (ROAFM T CFOAi FM)}] 0-59 Seasonamethaneemissionratefrom irrigated,supplementaryrrigatedandrainfedrice paddyfield (in kg hal)

tij . = Cultivation period foi, j, and k conditions, days : ROA rs = Application rate of rice straw (Bor 0370, Aus/Amon =0.40)

. . . y  ROA ¢, = Application rate of Farm manure.60) 1| f The maximum seasonal emission factor in Irrigated Boro rizédst kg CH4 hdand
A = Annual Rice cultivated area undej and kconditions, yr ' CFOAigs= Conversionfactor for organic amendment (Rice ;

) . Straw)=1 g minimum in rainfed Aus seasd®5.6 kg CH4 hd.
' and k= Represent difierent ecosystems, watler regimes, type and amaugaoic ; CEOAx = Gonversion factor for Incorporated shortly before culivalah= 1 f The Annual Boro season estimated methane emission incig2igé® Gg to 1029.44

amendments, and other condition under which €hissiondrom rice may vary. Gg from 2001 to 2018 and followed by Amo¢8(L 21 t0781.91 Q@_nd AUS season

FA=F% X S§. X SH_x K. x SF, , (2) Equationl, 2 and3 arebasedn IPCC, (106.26 t0111.05 Qq
73 = Adjusted daily emission factor for cultivated rice area 2006 g U_ide“ne The parameters/ a_|Ue ‘ o (@) (b) (©) (d)
T = Baseline emission factor without organic amendment (IPCC default valae,kgCH4Rd* are adJUSted based on the rice (r)
S, = Scaling factor for different water regime (Irrigatet] Supplementary irrigated &:70, rainfed cultivation characteristics of
=0.29 Bangladesh The seasonal emission
S7 = Scaling factor for preseason water regime before cultivation period ( default vBlue = rate is usedfor; Boro, Aus and Amon
S$y. = Scaling factor for organic amendmeBb¢o = 1.40, Aus= 1.31, andAmon= 1.26) seasormmethaneemissionestimation
SF;, = Scaling factor for Soil type, rice cultivar etc. (Not considered in this study) Q (e) (f) (g) (h)
03. Discussio
t The seasonal methane emission.. Q _ .
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rice from others model and flux
based estimation showed good
agreement.

T In our study we separately
estimated Boro, Aus and Amon (M) oo () (0)
season emission factor with G o TG A S
Irrigated, Supplementary - i
Irrigated and Rainfed rice.

T The Annual estimated methane

emission increased with the

oo CIAT ] time. Figure 3: Annual methaneemissiondistributionfrom rice paddyfield of Bangladesh(a) 2001, (b) 2002 (c) 2003 (d)
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Year emission inventory and PIK f The Methane emission distribution showed that the central north part of the countr
Figure 4: (a) Comparisorour RSIPCChasedseasonakmissionratewith CHIMOD2.5,  estimation: and overestimated highest emission region and the ceng@alithern part of the country is the lowest emitte

Z}?ﬁiﬂ;’;ﬂiﬁ}’ﬁt&”ﬁ{ﬁ? é%‘;i'&'i:h“;ﬁ::ﬁanemissio U from EAOSTAT and CIAT region due to the rice cropping patten change single to double and triple rice and

paddyfield with FAOSTAT, EDGAR3.2, CIAT andPIK inventoryestimation Inventory estimation. Irrigation mode.

-—=-PIK =--=-EDGAR3. FAOSTAT

-Aus and Amon rice are 102944 Gg, 78091Gg and 11005 Gg respectlvely The Annual methane emissionwas 138497 Gg iIn 2001and 194121 Gg in 2018 The
-methane emissionfrom rice paddy field in Bangladeshgradually increasing over the time . The annual methane emissionincreasedfrom 138497 Gg In 2001to-
'192146 Ggin 2018 The rice growing seasorspecificemissionfactor associatedwith the different irrigation application usedmethaneemissionestimation could be a
-more reliable tools for emissionestimation. In future, we will try to investigatedAWD irrigation application-basedmethaneemissionestimation.
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