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The emission of greenhouse gases is the main cause of global warming and
environmental problems. The agricultural sector is one of the major sources of
emissions so one-third of the greenhouse gas emissions in the world are related to
agricultural systems. Today, forecasting is considered an important planning tool
for policymakers. Forecasting the amount of greenhouse gas emissions can show
a picture of the future for policymakers and help them in making strategic
decisions. There are various methods for predicting variables. This study aims to
compare the methods of forecasting and the emission trend of the most important
greenhouse gases (methane, carbon dioxide, and nitrogen oxide) from Iran's
agricultural sector. The necessary statistics and information were collected

Greenhouse Gases, Forecasﬂn%nnually between 1990 and 2019 from the websites of the Food and Agriculture

Methods, Agriculture, Iran.

Organization of the United Nations, the World Bank, and the energy balance
sheet of the Ministry of Energy, and to predict the variables from univariate
methods of autoregressive integrated moving average (ARIMA), single
exponential smoothing with trend, double exponential smoothing with trend,
Holt-Winters multiplicative and Holt-Winters additive and multivariate model of
vector autoregressive were used. Based on the research findings, methods of Holt-
Winters additive, artificial neural network, and single exponential smoothing with
trend provided the best forecast for methane gas, carbon dioxide, and nitrogen
oxide, respectively. The results showed that the emission trend of methane and
nitrogen oxide gases will be downward and the amount of carbon dioxide
emission will be upward. The results can help predict the greenhouse gases
released from the agricultural sector and apply appropriate policies accordingly.

Cite this article: Pezeshk, F., Zare Mehrjerdi, M. R., Amirtaimoori, S., Mirzaei Khalilabadi, H. R., & Naghavi, S. (2023).
Comparison of Different Methods of Forecasting the Trend of Greenhouse Gas Emissions from Iran's Agricultural
Sector. Journal of Natural Environmental Hazards, 13(40), 5D@2.10.22111/jneh.2023.46339.1980

© Mohammad Reza Zare Mehrjerdi Publisher: University of Sistan and Baluchestan
DOI: 10.22111/jneh.2023.46339.1980

" Corresponding Author Email: zare@uk.ac.ir



VFe¥ 5 Fe o Lol Y 0,90 (b bz Ol blo g code alxo

o ) SIS s 37 HLiidl gy (it ) Ao S v g 5 Ao

REUGIY

Y T . . . Y . =Y D . \ a . A
¢ @bl s 2150 Lo jomes ¢ (5 yg0u0 yuol daous ¢ (6052 0 & 515 Lo oo ¢ Sl jy aob

¥
S Ao

OleyS el s olKadls «(55,5laS 0aSliils «(55,9lasS oladl og )5 cais-gol il .

(g 02 3) Lo ,S ol dugds olKiils o539l 0aSlidls «(55,9laS slazdl 09,8 woliw! .Y
Ole,S yal sl olKiils (g5 ,9Lis 0aSlisls «(55,0liS slaidl 05,5 ¢ Lisls ¥

usjo olfzils “5)‘)5&'5 oaSlasls sks)‘)jLi'.f slazdl oj)f ‘)L:,i;jlo ¥

ouuS>

Ao OleMb|

Sl leS i el (et s Blae g (o) plale S (ol Jale (IS slajls jLesl
St & bsyo olez 55 GRS GlajlS LAl pgus Sy 45 (6 sty sl Lizil sias qulio
Dgys0 sleday G b gl 5,40l moe lHl S Gt iyl allise (6 )sliS
Lol s Glled (IS Caslbs sl 1) ol 5l (558 Wil oo SIS Gl jlail (e (i
Bap 00 092y b piile i Slp Seie Slabsy uled ()L (60 ,08ly laprenal ST ) 1,
9 1S deeS1is (i) SIS lajlS o ipten JLasl W) 5 (i Slahs s dnalie cadllae (pl
i 0390 lp WVl O jppor oY DBl 5 Ll sl lnl 65,5L88 5y 5l (s yiaeeS]
o3 ©)lg 63 abijly g Glezr Sk i Jlo (555985 Sk 5l plejle Sole 51VAR--T-N]
oSNk grex To5io9> SNl oyt S sla g, 3l b pate i Helateas g 6)5—'&"5’
syl o0,550 g, b ailfss pled (53l lgan gy Lo jiie gled 53l lgen loy)]) 5ot
ool ol eslal (618 iygem 55 293 0 periediz gy 5 (gm0 s Sl o pssl g (op
L oyie ples gilolsen 5 (Sgian (sras 4Gl (e g ldle slagts; (el sleaiily
oL s isls &8l ()55 manaST 5 (nySarSTss (b S (6l ol B |y (it e s,
o922 «oSaenSles B ekl Glie s (Jo5 (OigrmanST s Gl slajls jlasil wig) oS sl
Jlesl o] @5t g (559laS iy SIS lajls jLail i ;0 Wlgioe bt 0y salys

il LK) calio slocslo

gy Alie 1o g4

VEY/ O el s gu b

VESY/AIYS il pg g yb

VEYANY ol b

fgals slaejly
sl iy, (slalds sl

Olnl (65,0leS (G i

S g, damlio (VF4T) o 15985 Lo joue 5oLl L5 15 e saions 15005 pol 1L ) dameo (58,5 y0 €15 saadold , S 3y ol
VYOV (FNY ¢ ol Laome ol blie ol (3,50 i 51 ol S (glogl5 Ll i, simy iy cilicho
DOI: 10.22111/jneh.2023.46339.1980

(S5 o ‘dalj‘}.:.l} @i Loy (5 500 ool Ao 53,2 140 &) Lo joemme « iy dabold © Oliez sl g b o&ils 1,50

Email: zare@uk.ac.ir (Jghme 02 g) (69,2 20 &) Lo j0emme —F



\\‘~Y‘,_J«\°~ a)ut“ﬂ 69> L‘St.:..lo‘b._aus:)‘jla\&u OA

doddo

"oty Sl 4 ol ks o cel amacanss lagtlly I lasgaze soai)lon 50 S5l ez
St OV (5 (Guted) WS o0 S o)y 50,5 50 |y bl b (gaz & j0a; oS wlowds 1oeie Janoes
b o ,5iS 5l (gl a5 el Sloz ot Jliwe 51 (SO Ll slacdlad 5 Sloludl alawlgas Cans ) Jazeo o 5
54l o)l Eoeal (rsl lio sladilabes p o1 55l 5 (aromecon s auz 5l b & g9dg0 ol Sigzlye ]
3 1y gl Gawslys Gl g 08, S el (S (golail slacdled § o, Slos .ol e 8 (s0laidl las
5 S slalE Lasl ( dasecans; odes Plaw 5l o O (LKan 5 uykad) was 1 F 56 cou
ol Gl le 55 O (g autd) Sl Gl s Gl sl 30 6ol Sy b a5 el 0aY]
e 5 S5 s ol 039y (5,515 5 (goluaiil o eloizl slacd e Jdoa SIS slajls Lazl 2yl
@ e &5 Cenl Ll slaylis, § (GHG) lailblS slals Lol Liol3dl ames slgn 5 o Sl (YY)
VXY T sl g (Seogilsl) i o 03005 |y 0T (slo s 5 ramsJE55 3 09500 (oreebs alond il

o aal o pe IS8 Slasls el il A nl ailice solaidl pee slagisu I (S s p0leS i
A 0uS SS odes Jolge 5l idu pl ol jleiul 5 SLI o jls Cownl del e sl g o8l il (lie adsl
i ogill 3B O TAA (L) Ken 5 6, pall oS ) Wl oo Glusds anel> solamdl w5 cloix! @l
Ui Olallas 31 g0l oloed .l 00gs d>gi 050 drwgi lloolaidl sow jl o)lgen (goladl 0l o (g5 0liS
0,L3 (sdes) Klosls [1)8 cwy 0jse |y b Solyo b e,9iS 0 solaidl anwgi sgue 9 W)l o (g5,0laS
ol GRS a8 Lasl Lol mlie o Sptes 5 50 (65,908 i (Eadge onl péyde (I TAF (s pelae g
OFs ST (Gl S 9nSTen plai S slajlS Ll & )b ) sl OVYAA ((eslonl 5 LS pai)
& by ol 53 S SIS Lasl o S (Yo oA S s LIl 835 oo b lem LS
S35 el U5 51 (55,5l (slapians i pe (VY (S0 5 TLalS) ol (650088 (sl
Sl e Yo Ve Jlo jo ceol adl, a8 YoV Jlo pas, o VY w0 Vere Jlo 0 so 0 YA 51 glalds
Jlo & S 1) g0 A iali8l a5 Cewl 009y (S aenSlg0 Jolao (5 0)lke VP Slez (65,5LiS (slapiinns
Jlo 5o S aSTlies Joles 3 ¥V 4y g a8l rals aslice Sow ;0 2o 0 V0 il Ll oo co lig Voo
(FSCY 13é slge el 00253 5o laillS slaslE 5l as s YA L1 sgas (Y- ¥+ F5ils) canl oo, Y- ¥+
(VoYY 7550059, 5 o) ol il 28l 065 5 YT cile 2ul3l L aS 598 o algs

o) larzmo 050 b )50 o Wlgi co (655l 5 )ls K005 b (SIS alayl) ey Lo 5 (5558
el 315 a8 wulBl s wojepel sl Sl (63,0laS Situ p Wlgies Camj Lo (pizmen 5 393
od8l s @Bly o g ool SIS0 cou ez el j0 1) (65,5laS LiSu wnl oad db] SIS slaslS

1- Oreggioni

2- Lewandowski & Ullrich
3- Aydinalp & Cresser

4- Crippa

5- FAO

6- Uen & Rodriguez



04 w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

@iS glp |y satin glapladl U cwl oo )5 loly Hlez il jo 1) bacdgs a5 el olde cosal sl o
(VoY) (LSe35, 51lm) a8 3BT Sl 55,5LaS (sbaoses

2oy 45 Cel solatdl sla ity o inte | S 35S s Sl sl )siS plu aiilen 3 sl o
Adgi aey0 V0 A (g ebay (VYAD (s > 5 L) 0,5 o0 pyo |y Jledl g adgs 51 oYL g alasde LB
5 e ) S5bon s i ol bt 1528 15 (slojl oy A+ JUnal sy K o l5ls IS
ol 00 sy e o 55 g (S99 o Gl slajl5 Lasl b ise ol eizen ((VYAA S
‘5” 6[.)[.9.) L)"\"‘)B'“ 9 6)5).“0‘& ‘Gc‘)) 6L¢A5L‘> W)JJA “51......5 (_s‘l.bu}g.w s‘:L..o.o.m Pooww 9 Lbéss )l solazw!
OV e g aze (g0l 0) St (65,5LiS isn ;o IS slaslE adgr mlie oy ot

ol plydde il ] als Gas gly Jol slagssse | (S slaldS slaylE Lasl e o i
P r ) Cond j0 a5 Cul oal ailoyy GllS slojls el piu i 4 (Sl Sldlae o go50
SaleS 25w 5l GlabdS slajlE el oo 4 555G sladdllae a5 ol S8 Ll 0gd e o)lil byl

LI IV S RN 8]

5 Coio (Jag fox o idn 5l SaSTes 55 Ll s 4 sladlas 0 (VYAA) o) 5 (5)l9l
Oy &S 0l lis b 0,8 eolaiwl GARCH g, 5l jekaie cpay aislo,y, jeiS S izxen g Sloos
25 Mlee Caio GiZu 4y bgrye 0 eS g Sl e (it 4 bgaye oy )50 059 50 Sen,S B La]
Bl aples oli8l 5 G e Vo /e A Wl 4 eSS 50 S S 58 Lesl VEVE L

Iy oo bl Skl jo Glalds slajls el ol gladlas slosl L (1 ¥A) o) g ae (050
90, a5 olo lid bl s S coliiul cwonilbs 5 Cass b sla Jos 5l jshate cpay s S gleans
Q51 glasldS slasl5 0,91 jo 1) Jeud BB cBs o

L,k el zals slag )l (w5 Gl slosl5 Lail 5,60 5 s slasllas ;o (VF4 V) o5 )| (g0
Jlissl (609290 s )‘}é“n)j 9 VWYAA Jlo cdled slaosls 5l jelate oy g aizloy (DLE sl gl ddlaio
5 S Gy adsi [0 992 ge laced b a4y axgil a5 oy lis bl .ol 00,5 oolail IPCC" slalxls slasls
Veve 38,0 Glalds slasls el 5l oo o VW ol 4 plg oo o S (idu 10 Brae Juals uzes
25 G rSslr e

o9y sl b aS 5 5 Gisu il LS slajls el gs s 4 gladlas o (Y'Y\)Vd%ﬂ 5 s
ol ]38 SIS a8 jLacil wig, aS ols lid ol sl pean mas 4SS

obile gas jeiS cua l Gl glalS Lasl pio i 4 ladllas slxl L (VYY) o ) Ken f‘_;l
aS oy lid b .ais,S solaiw] sl pess ALl (6 S 65 5l jolate oy a6 Ken

1- Jirapornvaree

2- Intergornmental panel on climate change
3- Bakay & Agbulut

4- Li



\\‘~Y‘,_J«\°~ a)ut“ﬂ 69> L‘St.:..lo‘b._aus:)‘jla\&u &

5 Silwaed Sl glly «SooS Gladiges byl )o S gt Joe (Osew S e b amlie o
2o 6 85T sblze 5 i st

i Al o sy b1y Cus 5 G sloelS e 5l o SumnSliss B! (VYY) | pdlugall 5 o]
el J1o,95 5 st 50 YL Gl | egtan omac aSUS Jow &S ol lis s ais S

smas &S0 Jaw 3 yskie cpay sy Gl sbelsLac] i 4 (VYY) R O YS.slg.:o
el 0595 0 i 5 @YU o leaddsl ] Jas aS ols Hlas b 6s,S eolainl egias

Olime a5 Conl cpl GBS slajlE Ll rals slwl) jo ol laScwlan cwlol slo Jlgn 51 (SO adly o
Sgi plil gl gla g, b Wil o sanl ;o o Ll ol S g dplg> ads> sanl ;o la,Las|
) Sl sl n e JLEEl Ny g Gt slaghy) amlie e (pl Gaa nlnle
A, ol ydel g ol IS caslaw lalal, b cul )l (65,0laS idu 51 (5 rmbawnST g S auSTgo
WSl Gy Jae l cblas g b Lasl als

gy 9 Sl

L ojiie plod ilulgen Lol S e (nSilis ooz mrgiogs ol opuitie ST slasts aalllae cnl 5
G9y 9 e g idle @)l g (0pe g dle whyeSdl g, bl e silelsen g,
boolnl solas (ide 5l Gl slasls JLal Wy, (cmgie ssbhieds S)lop (e S )39 o pieni
g oo Ao ool 51 S o Teog 4 dalol jo as wilowds sl 05

HWM)T (51506 555325 — o iy 55501 -

S3bslpen by il Wy 5 (ad o8l g Weosls S5, Ty dng g Lawss 147 ams )3 (s, (nl
YAV omdlpl g (6 mal hdesme) Sg05 eolatnl a5 iy g—adla g, 5l aul 5 009

]y IS @ g, ol Yol

Le=a () + (1= @) Loy +be) chs dsles (1)
by =Bl —Li—1)+ (1 —B)bi_q A,y ol (V)
Se =yYVe(Lie1 + b)) + (1 —V)Sem shad doles ()
yt+h/t = (Lg+beh)s,_pipt S Woles (F)

" h . . . . = . .
T g b 2 S s, e B i) 6 b ppolie Kol Lt o b (s095 b M YL &¥oles
Sk ¥ 5B @ sl il )b [(1 —h)modm] + 1 L el ply 55 hiy 00 oo plis |y (o 0,90 h o i

1- AlKheder & Almusalam
2- Huang
3- Holt Winters Multiplicative



& w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

SRl

3 Bt sl fyen slo gzl 5 el olie Jae cnl 51 oslial sl il )3 o g ho
oL 5 (sal) 39 o0 005 et Slo (g oaliodalive polis leolaiull polie ol pled ol LS Y

(HWA)' oz 5y 5=cdlo oz 5551 -
el SYolxe jo iy 90 cpl Coldd el oyl g ddle aline Glag, Gl by, cnl laws (e
e 4 oYoles glakais 6“%5“-'@*’ 4 b OYolewe (VWA (], Ken 5 (sul) cul o 9 shad

el 25 Oygots gy (pl 5o 55900

Le=a(ye — st-m) + (1 —a)(Le—1 + be—1) o aolas (B)
by = B(L¢ — Le—m) + (1 — B)bs—q s, doles (7)
St =¥ = Lemi + b)) + (1= ¥)Seem shad alslas (V)
gl + R/t =L+ beh+ s ins S Wolas (A)

B e e s o Sl Lt 5 (Yl sl b ol slo) Lo 50,58 Jsb M ¥slae cpl o
[(1— L cwl plp hfhamo e olis |, om so,90 N ogin I +h/t 5 Lad 5> S‘.\.:;a) Ol
3Bt 55l lyon slasial s SRl T e il o sl sl W)modm] + 1
5 SO, o £505) 39 o0 005 e Slojspm (soddodalive polie il oolatll b polie cpl ples .ol Loy

O (osls

A plel by oo i polie ol (bl e g ool ¥ 5 0L P sl b ol asdlae ol jo

(SEST) "wig b 8 yike g2led (3L ylgo -

- 1 sless oan | Jlake a5 ol pl Bam g o lo 8g>g t-1 Sy 50,90 U laosls polie a5 39 oo (2,8

L S slas il (o yiws ;0 yp cdslive ST.040 oo ools ylis ;t olad b odds gm ien Hlade 00,5 S
olwiy gams Laulgl jo yglp S5 (gazl doslw) 9yaie ol gilu)lgen hg, el dnlne LB Yy —;t

1l 5 O ygos 0ai ] 0,98 S (B9, Ol Hd b piiie gl lawgs VA0 Jlo j0 a5 el (s0M
yt—=1=jt+ay, —yt) Q)

e gt b canl plp oans] jlade o e 45 098 e sdaliv conl g Hho ol cul jlade S O
Ol G A Suop g lie @ a5 Sy cenl 0olidl Glasl L3 go,90 j0 a5 plas 4 by e > gadlolay LS

30 Jesed B oy Gt sl by (g b psbar waz ghagin o ol o] Sy

1- Holt Winters Additive
2- Single Exponential Smoothing with Trend



\\‘~Y‘,_J¢\°~ a)ut\v 69> L@?,bh?sa&‘jlaﬁu 4]

ol gleee 1 (V) sdoles [0 S0 09 dales 508 haws cpl il SUo5 jae 4 @ 4z j» pues
wy Oy

ygt+l=ay, + (1 —a)t (V)

1 ssles cnlpln Csl T =@ 059 b ol (it 5 @05 Lyt 53] onalie bl 3t + 1y
@Lo.t G)L.u)‘}o.h U’uj) (\C\OV) cdle .éé)f M OM(SA-»-)W 9 Gtﬁ‘j ).M)LQA @)5 u...i'LHo ub...ccu JJ‘?J(SA
Sibeslgar &b 5l coion 00,5 a6l wig, b slaosls cuien U ool prens o S5 4 1) 000
Dy sl 5 O ygod Aol dw 5 B o3lu)lgen coligo b cla as Sles

Lt = ay; + (1 - a)(Lt_l + bt—l) CJA»J aolzo (\ \)
by = B(L¢ — Le—1) + (1 — B)bt—4 by aolee (VY)
yt+h/t =Ly + bh (S dolas (1Y)

&35 Gl T glos 50 Gy 0, liae S0lo by das o plis 1)t ley 0 eosalin mlaw 5,515 Ly a5
(\\"°L~ ‘u‘éﬁbﬁk.sé)})‘e("
(DEST) ‘..\33) L 45Ls‘3.> @Lw ,_5)'@)'5.0& -

) = KT P e a @ L . N P S . .
b s Sl by e 285 i aidl hasi pled (gle)lgen (hs) 5l pols Sl Hlgi e 1) g 0
(ARIMA ) 'S jxio (55lon (oror gmdgiogs il b -
o iz 5 Sl Sl 0wl Sz g STl Slidllas  Lay )T Slej (6 S B9y ool
YAy ‘Q‘)M 9 LS‘-\-.‘.‘-‘") a)..,fs,o Oyg0 GJLJ Lg)L.»J..\.A b 0 o S5 ts’l"’) S
Ol 51 loig oS b ol ¢ gloy Sy polie (i slp uSiaSL Uy I eslitl jslased,
S yio (Sl gua,S 595l o0l 3.4l sl 5 (MA) S e (12Klhee {AR) gus 5,551 b5 )l slasX
90 Bad e S oo 0 YL Y2, Y3, YL Shey gy Alos sk ol sl ol ais (ARIMA)
S o..\.’..g." olie RO 6‘)‘. QT )‘ u‘ﬁ"" 9 00 ddgs QT gy oauioly Gy &S S gs'?ﬂ‘ C‘):Lu.u‘ |
130 5 o0 ) o sy dl> e Jolds (g3lesSl S WS o, 50 10,5 eolaiu]
Bl oyp b g dsd o bl ARMA lagSl 09,5 5 oSl iz b SOl o ol jo s plolis )
J@ub 4 axgl Q‘g}so ax | ...xsa)fsa et P o sl (5 polie cdiges gt Mopj M%—"
2,5 Jlaias s lagSl cpl 50 sl o oty s dl> o g0 40

1- Double Exponential Smoothing with Trend
2- Autoregressive Integrated Moving Average



oy w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

ool oals (59, wiloass Gl Liolesl jsbas Jgl al> o 0 a5 (olagSII L) oS el o ol 5o b oyuass =Y

g o 0yl ol gle el s g oad

P> Al o )3 9 DLl ol al> po 5 a5 (lagSII L) oSN (39 ASucals) > po (ol 5ot pansets Sl Y
43‘)‘ )5““"“" O ks‘f 4 el QS’LQJL‘M L)‘"L“‘" x QS’L'))‘ U"‘ "b)"fts" )‘)3 ts’l"))‘ S50 ol 00 03) UM

5 4ni5 5l gl al>ye 4,500 b g ool Lty iduculs, bl slasSl als e cnl s axilis il

OYA (o) Bgd oo )T (parts (il 5 e plulid o1 e

P9y ool b (g ydanST 5 (n S aeSlen e oS el Wy, (i psbaiear caddllae (nl o
o 855 8 (o) 2 9590 o e (il (ADF) aidlipasns 58 - Soo (a5l 5l oolinul L laz) ARIMA
oolaiwl (YAAY) &yl j g &3l g0liin cyg031 51 (MA) S e (oSKiles 9 (AR) g )5 ,951 4>y s sl
%!

(VAR 6518 2 (gm0 5 5395 Joo -

90 4 |y oSN gl e Wb STyl (SO L0g alils y a5 g0 sl p3Y oo cYolie i (563 359l 5 3
@ b0y Jloel o5 glo i colpo 1) pload sl aSul (6,500 5 9,5 (amail 15090 5 090 (gaiws

5 39000 4385 Bie bawgi (5L O g0t Ygano al> 1o 55 8 53 Sloread iz il cews oS Lol

Sl sl psio 31 slac gazme Lo LaBly 31 e azaS a4y .l ool &g olaisl o550 (VAA ) o (Sou 3l aliay
IS 5 150gy0 plaS aSul 9550 30 SgldB iy 5 S K iy o ]y b piie Sdon Wl o)l 3525 Slojon

2l G as sges @l 1) (VAR) S0 preo509> ol jouw Livl) ed )0 s o el 15049

W9 o0 Ay 15 D) gody & pRledi o gidg>

Yo = 01V 1 + DoV o+ -+ 0pYp +u QhD)

59 Sliosn 3 1hons Slomite ghoo 5a5 o550 |y Bime Jlmee o 5 ol o0l s JIS gy o5 el

~) (e e [509)0  iie o (5loe (sl peite 5 g saitie s 5| oy slitinl 4 1 S ool
Cosl 0351 otz lejer Yol (o8l gy susasly) olo i 5 5 VAR slasSIl olul 5y oa
AT Glosle 5 69,2 e £515)

Fom Ol 5o SRS slajls lail (Lol g tmegd Glyieds (oo Sl )5 nlo 5 (5)l0fSoz s5,5L88
Lasme 55 oolamdl i, LY YY L Kan 5 | (s9fnan) Wlod a3l Yo VA Jlo o 65,0 sise
el s golamdl g a2y Jdods Wlgi oo Comj lamme 5 lsl Sl el onalan B JolS j5boay o
(VoYY oo 5 Lo yLi) wzdl sy (65,50 5 256 sl slayls

1-Vector Autoregressive Model
2- Hemingway
3- Sharma



VFeY 5 oylad Yoy L@bh_aud)blal&u o

Ol ol oal i Slow (S n oiugd 9 108 (ln sl SO g wd) 4 g) Dgp b pShglen 03
B39 lals o ol olse oy sl 03gr olyen g ) 56 IOl slagls e L Lolas 133l
o [y () UIKiz g ey 65 s bl @) Sl GHG aVle [Lecsl 5l as o VO B VY sgu V- VA
(VVY o, g ') el Sl N20 el 5l as,o VY g CHA [Lics] 5l as )0 $O sg0 Jgiuws a5 00l
5 Lasl S 5l ae o VYFID 5 o)l e damecans ) locaas (o Slodes e (g lls s
5 e GBS S5 Y Gk 5l il s mel el sl platsl sg5a sz mhw o |, Slal lalss
Bt 5 SilS Sgame o VYT (G fSan 5 W) 455 e a8 ez alesS & 5]
2 VE T gl g M) el e wiile SIS (slaslS Lasil Jytae e 0 ks 3 (S Olsreas
OTAR (559,95 5 S9,m) wiwd s 518 el (ol Jole 99 (559,010 5 )8 » &

Srae glp @l Ygane 05b o0 col pliaed SbaogS Gl vl s eolitul 5 (65,5l Capns slaosid
39S 38 (VoYY (Ko 5 (5,90 30m2) 0 I Lok )':’L’ Cony b p uizmed 9 0iil Geall Ll
Sl ole 0 Fpe Jpazme y90 0 St Sl $59S Slagme) Cunde Shy) rpkel Do (0395
3l gl 6yt i3 3 ol o eyl (T YYD () San o ) 8,38 o L3l N20 JLacsl a5
Wil oo olie cosel 9 138 adg yo Job olul sl il oo ,Sug, 51 (SO S Jlaul (65,0liS slaogads
IOl Glajl5 el sy (i ssbaedr cnlple (VoY) oLSes 5 (65 mln2) Coul 485 & 90
Sl oo a8 I i s 5 OYolre o)l (65 ,0laS e

CO2 =F (VA,EG) (Vo)
CH4=F(RICE,LS,VA) (%)
N20O=F(FT,LS,VA) Y

1S 5 s

Sras Olie BG (s5,5leS (idu 03938551 VA «5,0laS idu 5l (nSaenSTlss B jlassl (e :CO2
St LS gy eeiS 5 e RICE «55,5LaS i 5l b 5 Lasl lhee CHA w65,5laS idn o 5,
lon ol ladeS B ran (e FT 5 (65,9L8S (2 5l (39 oSt I JLasl (e :N20 gl

b Joe aw o glp ange 4By ad (atie aige a8y Wl cogin lr VAR Jue 5l eslaiul jolaiea,
CHA o35 6y VAR Joe (g 5 et o ST 5 05555 b eisime 3l sloylons 51 onliul
A eoliiul o i Hekaieds ] 519,51, N20 4 CO2

(ANN) ¥ e giuao mac aSiis -

1- Ng

2- Lal

3- Singla & Inubushi

4- Artificial Neural Network



0 w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

smas Al a5 b byl po el oal glal (o ien lp s AR ez Glahs) (8 sl Jae Dljlge 4 055l
sras LAl 09l oo a3 )T 1,8 o psiie o oduony Lals, egian (e 5l olaiul b caigd co 00l egias
O3B (2,28 osls 3ls b jae aile 5 diwd (635 10 (mas piiwaw jl Sloddiools Joe clbs jo coias
pbay g tale ol ol jlialeMbl (o5l 5 mimns SO Glgieds joe 0iiS oo Jaine aSlils LSl a4 1) laools
emas sleaslis s emas Sl g L5l Ay o ool oy cids (o .Cowl odds JSiS yg 9
T 9 Ol «699y5 Y 4w Vgons e 4l G anbloe o )e3 p sppline JlSle ligsi o2 e
Sy S 5 Ll 5)ls it sl yusiie slaws 4 (St )] slagyg i olaad g 05,5 Jae aitaly yusite aiilon 5
95 o) e ail 3 8 Sl dos G Lot g ams oo LaS T (sogie b Ol 4Y (29,5 9 (5999
OYAY L 5 suuel) aiws
o sy 2Ly sl ke
OeSile (MSE) oz 150 (5:Sile (RMSE) as- o 50 5:50kee i) Jols (Sm i slogsigy (2b))) sl jlire
aib oo (R2) Sivad oo j9d2me 9 (MAPE) s wo o 3lhae a3 .Sl (MAD) Ol youl llae j08
oolaw! i lise sl by, dulio jslaied Uas &y Oeils o)LaT 3 addlas ol o (VY40 ‘G,I).Q,w)
ools
5 el olaws g S 5 e oyl (65,5l Gisu | GIGBS slajlE Ll e 4 by e Sledbl g Ll
T . ) ) . ) .
5 5bl ad gyslaex (FAO) asw o (55,5laS JLgyle> losle colu 51 oloends slaogS Brae s
YeVe-Y-VY¥ 0,99 Lg‘).g LQLS"‘"’U“"" 9 LS)BT@-? Aa4--Y-\4 ‘5>Lo) 0,99 LS‘)-.' YLl O ygods CH4 oledl!
9 szjiéo? NAd--Y-\A ‘5>Lo) 0,99 6‘).' YLl u)yacb N20O 9 CO2 uLC)Ua‘ 9 )Le] u_e)f ;"))5.@
Ole sbel Sl SSb ol 3l (65,5LaS (idu 00938l 35 ) ol o Pl Yo VA=Y VY 090 sl o cim i
5 o odoe 0yl jslateds 5 (5551058 w5 Slig (651 slaaslsl ) (5,liS s 50 (55l Bran
A oolazwl Excel s Matlab Eviews12.MicrofitS sle |38ls 5 5l osls Jdogas o

e g s
odls 00,91 V' Jgax o (ADF) a8l prans g8 - SO0 951 51 eoliiwl b e e ! gy 3l Sl bl
Low) zaw ;0 LCHE 3 wigd oo L] 5,5 Jolas LS, L LN20 5 LCOZ a5 vas o olis mmlbs el

IO FY

% https://www.fao.org/faostat



VET 5P oyl Y 693 (o Lams Ol blins 55
ADF 3031 gl ) Jgor
] 4 5o R Sy polie ADF 6l  lawloo luiio JUETIONT
1(0) e RN RYNIE LCH,4
(1) A0 -Y/RA R LCO.
(1) AN -Y/AY -0V LN-O

ol (MA) S e 255k 5 (AR) g 5,551 a0 crond sl (VAAY) )l 5 0yl (s0lpiciin 30 s

Sy (uSleo 9 guw )5 5951 Az )0 i @l 1Y Jgu

Y \ . p q JUETPRNE
015+ 4 OY/\VA- FAN- Y CH,
OV/AY .Y OV/AYYY s OY/ABAD )
0F/- Y44 OFIVEAS OYIVAYY Y
YOIAE - YONYYE YOIOAS® CO.
YE/ADSE YEIO - OV s YO/ VY )

YE/AFEY YY/AFYS YY/YVO) Y
YEOTY - YO/SAAY YO0 N0
VDAL FAAY s A1) )
Ya/fs . Ya/¥e- Y YANAYO Y

ARIMA(1,0,1) —wga N20 4 CO2 CHE sbjl5 lp coxin Jow PR Y =l bl
a5k e ARIMA(L,1,1) 5 ARIMA(1,1,1)
ol ¥ Jsur mls ams oo plis @l sl by, (wlal 1) CHA I8 jLacsl ool oo ion polae ¥ Joux

Jlade (p eS| wall o CHA S oion lp Ghgy (e icwlio omed 5y - Cla by, a5 sas o

iz gl gy 3l eoliswl b b 31 HLics! S gl Y Jgos

VAR ARIMA SEST DEST HWM HWA ANN ("
fIAPY FOAA AATNAERA Y \AARAR4S AN fHoves FAYYYAA Yoy
FAMA \AINA \ARARYI4 FAY-FYY FINEAOFA AT AR FAY-FYA Yevy
FAVYY AT FAYYA-A fAY-Y A\ANSRN T4 ARG IZN FNFYAYY Y.vy
AZATRYA AT\ R4 FAYARN AARRASZN FAYOYAY FAFLEAYY FNFEAYA Y.vy
AR AATAN FAYYAVF AARERA RS FIAYAPTY F/VE-2aY F/A08Y Y.YYf




oY w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

Ol JB HLiacil (S (5l lisio s hgy B dunylio :F Jgur

MSE 95
ofeeeBY ARIMA
</ -+ AAAYAD SEST
o[+ EYVNYPA DEST
o]e e+ OYYAQ HWM
ofe s \FEVYY HWA
ofe e o AYF ANN
-[-YARSS VAR

AR o0 uL.«.u (FRTT j g el &9) wL»‘ » ‘) CH4 )lf )L¢w| °"\‘“’6"""W ).loLB.o Qg \ )‘0945
ool YeVe-YY slo Jlo b CHA I8 (Ll ol s sl Jo5 Jloged cpl g oo ala>Do a5 jsboylon
b e

ARld

AR

AL

AR

AR

n
fay

2020 2021 2022 2023 2024
Jlw

o 3 gl byl ooliiwl b (b 51 LAl o (S 2 0Ue Y l0g0d
B P Jgan el 0alh 03,91 O Jgaz 0 cilize sla by, Lwlal » CO2 515 Lacsl o Jols ol
(Ehan omas S by, dalCanst @l pulul p s ge (lis 5 cnl (ot Gl 1) iz slasb,
A3l ge COZ 5B i ln b9, e 99,1 ) MSE jlade (5 528

cilisio oy 31 oolitu! b (2 S dumnsST(5 515 LAkl (S i i :0 Jgu

VAR ARIMA SEST DEST HWM HWA ANN B ("
\FIYALR <[+YYYAY R fZARYN <[-NRPOV Y —+[-\OYYOY? DERRAVARYN EERA R Y\q
\FIYAYY B AR <[ VFANYAA c[-YF.PYY </+YYFQ-v¥ [ VEVAYAA <[ -YEVY Yoy
VEIE-YY <[+ OYFN <[ YRVEYVA <[+ YAYOOFY <[+ YYV-FON <[ NAYEYYA | —+/- - - AQY) Yevy
VEIENY —+[-YY#) <[+ YYFVEPA <[+ YYY-FPY <[+ FFAVAYA <[-YYEVFPA oo+ AAYY Yevy




\?J”L}c\c' UL«..'ZL\VU):L@LL,?“QIJ,M;“ A

5 S50 3 L] (S Sl iiBe sla gy B i F Jgux

MSE o9y
S JELEYYY ARIMA
NNy SEST
ofe Y8 DEST
SNYY HWM
AR A HWA
efe e VY ANN
SNFFFAVY VAR

3O (Erean gmas aSh by, wlel u Ve A-YeYY gl Lo b CO2Z 515 jLacsl onds gon i polie oy,
b COZ 55 jLacsl e (IS jobay by Sllug o) e Jlogad ol wlal 5ol oals ools L ¥ jloges
s ‘5...4‘)51 oasly sl JLs

0

Y94 Yexe * Yory

Jw

(a0 mas a5l gy 3l oLl b S ST 50 3B LAl suld S e oo iY Hloged
Sy GAEIRE gy g, b oyae oles g5l lsen a5 was o Lis MSE o)Lo—‘ bl @lize glo o,
(A J992) adlboo N20 55 oy

cilisio gashg 3l oolisiwl b (39 v 515 LAkl (Son i g6 Y Jgox

VAR ARIMA SEST DEST HWM HWA ANN

PIARAY | e Ne¥EY |/ AYAVED R S ARRT [ YAYSEYS - ARYYAYS EYEREIN AT
YIASYE | oo F-FVE | /-0TYVESTD - OYNF-FY [ YVYEVOF SV -ATYYA vy Yev.
YIAAY | —ofe-YSAY | <[-OYAVASQ SN VOA [ YSEVLAY SATEE.Y [+ 0¥ Yory
TIARSY | = [ YYAVE | -[-0YEVY-Y - SEASY DO - /- YOOVEA SN OATEFYY e eYASY Yovy




%4 w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

039 yiiogmnS | 3 LSl (S iy Sy iio Lo shg) CBS o A Jgux

MSE T13)

<[ EYOFD ARIMA
[+ YYVAAFY SEST
<o+ AVIYYEY DEST
[+ YAYAYYYO HWM
SRR INA TN HWA
oo e EYYS ANN
SAYE- Y VAR

s N20 515 el liw wig, b ojaie gled (gilujlsen g, (wlal 5 aS aos oo Lid ¥ ojleds loges
Lol a8 Y YY-YVN sla Lo

of
OO

v OY

+20Y0

m
0N

2019 2020 2021 2022
Jlw

Wy b oo (oled ilwylged gy 5l oolisw! b (g pudvumST 55 HLicil ool Sy 0o Y Hloged

sl elBl s s 0 odae 2 pdyige pSl Gl 51 0By 5 30 waldl a5 catn S (53,9l A
Al gils Lis g il anwg 55 cage iE GRS lajl5 LAl i iy ol GlULES clasls
ialS Gan ol ol clagssse 5 Sy g 05 oo Ul 1o ygdS (gl canldl Slpesis b o3l sl ool
adllae ol 55 ol s sl ots 5 (8y5y0 Eaige o MU olosl8 Litil iy el plis bl o n]
Ll ool aiSls el (65,0laS idu 5l GRS sl sE p Gaee HLil Wiy g (S by A lie 4
Sly e 0 5o g a8 sl hlo oty plo b aolie )0 (oreod 509 - Sla by, o5 ols (lis gl
Syiie glad (3lslgan (eoian crae aSed dagl 2y g - Sl oy, wdlie ol S (i
B3 b 5 Gt sl sum sleas) 3 65l (ge S 5055 5 W) b allge aled 53lulgen iy L
- Sdle gy Loy led silulgen wig) b algs (ples (ilalyen (estan (ovas aSD lagty, )l
38bes e 5 Uas (aieS Gl it Loyl 5 65100 Gge 55095 atp Sys - Sl (re s
B Smobn Gl Ghe) G Smas sras aSed Ghg) (nlple Woe G S aSTes S ot Gl



\F~Y‘,_J«\°~ a)ut“ﬂ 69> L‘St.:..lo‘b._aus:)‘jla\&u Ve

313 &) 39 ST 5 Sl 1) (St e oy Lo 2l il lsen (g adloe (S wenSTiss
(e s — S e s - Sl g, b aligs aled (gilulsen (eatan (oras 4SS la s,
gy o5 ols lad gl Wb S 18 5 al st ssbiiear gus laady 50 il OgesSi0s 5 L)l
o crl Sl S aeSles 5 Ll Gl 5 (o5 eolnl 6300laST i ) B39 raeaST 5 Gl slaslS jLacsl
95 S pls s g Bygp )0 s sl g oged Senge wilen SIS L (lgiee 092 W8l93 S39n0
Sl elio Cu e 5 (aloord sloosS Sl eslinal SIS 5 905 SRl @in slolIls 5o wsbie )b
cwlie slacuilow 5 lo)Sal) (Juol Lol 087 SeS (g kianaST g Glie JI5 90 iy 4z 50 Jhall 4 (oL
o3l (65,0liS S oo Copde 0ed S8l S weSTes 3 Lasl S s 0 slaes
SIS ssbar 3l il ol el alS aie o Wl oe v syl Sl eslitel 5 5551 (8900
shosliial fizmen g (ol g (o)) DY game ag Glosdly (Al 4z )e g (ngs slagby, g woged 5l ool
ol a5l 5e (63,5liS i 5| IS slagls Ll 2alS o Wlgi e e L b 5l (slmoget
Ny b oyiie gled gilujlger 5 (ogtan (oras &b (rem jhy - Sla laghy, (ragh slaadly

Wb oo Sy Gia ST 9 (S S Tes ol ST (i Hsbiieds o

&bw

Do Yo ¥+ 38l 50 it L 85l JLisl zalS slag b cwyp g sluldS slasls Lacsl o jsTp (YY) L e o5 ,) goe]
AYPATY () V0 s iz g codls (Gl ! (S il 265 50 axlllas)

Ol 5 J92o 3leal lagbiw el o SpasS ol 5 (golail (eloizl Sla Sy (ress {1 TAD) cdoima o5 )02 Lo 00l Ll
V- Ve S g ol pgle 4,85 (ALSA) oolginS ks (55,0LaS sla gy (o s 4 azgils

@lod haws dog )T g - cla slaghs) w8 duglin (VYAF) dol (g ymd oo jaamms (sl tall Cuati (5, Ke 15 (592!
FA-YY (¥ VY (eal) anlilad .oliolas oo i ;0 diadisn g

adllas) 00 ¥T slo sy jo Sou)S 55 Ll o i 5 Wy (o ((VTAA) el ¢ iie o il <5580 taudl ol <6 )los]
NOO-VFY (V) Ve s dame sl g o))l 16050

Sglaie yilgi b oS 5 sboosls il ol ) (65,5laS ide al ) St (OYAA) 0B ois ol (Blay ¢ aelonl Loy i
AFO-VEY N A Gl dnmsgi g 05y golasdl cla_ingsy (MIDAS)

wnngi 53 Glugarails S8 OYA) LSy byl 6,00 e ooliz bt 16 0lb)n Lo Jlase (g sl (oS,
V=YY 2R bl L8l s sla g L sl il 160 550 addllas (55,0l

sJls b olnl o el Glacudled 5l alol> lie lailds 58 Lacsl e Sb3,l OVYAR) LOl;) (659,55 9500 (g s
Ol el ks glddlaie il ,21ST e oz N TYYA-AD

5 opiie S5 slaghy, amlie) Glnl )slsS A b, E5 Gwmpte (TR eealpl (lagle Lo jneme (53,200 &)
M=VY (V) 0 ((55,5LaS g olaxdl) (55,9laS slaidl (o pstionis

Sliass .ol pl AllowS @l g Jlade goim )0 (Loas omas a5 ouwolaiBl gla g, auglie (VYAQ) Al 7o) ¢ ol o
FEE-PYY (V) TV ol nl (65,0l drugs 5 olazil

aST L ol ooladl slagisn s 03938 (351 5 (6551 B pae s0u¥T oIS Lasil s LS| (o) T2) il )3 50t
2Ol o&zsls cals )l ol IS el bl L Sogdl ol pis



v\ w10 gla 8 HLaml gy gt Calises (gla 5 s 5 du o

S Jaezmo g 50 5 (G el e 9 (655 Dol 3B s (VTR 0) L oy je (5040 (090 B ¢y dozra ¢y yad
YW (E )TV pliilazms (rozp Jolo0) oyl o

Slazdl i ol 5o 65,0lS sy dxwgi 5 golazdl ad, blite ;58 oy (VTA9) Lo (g jedie tipmme o3 (soams
TAY-Y0R (N (55,5laS

Silwylger gy sl p s Bre 10 55 el 4 B8 wm ot ((OVAY) L Sohaws (sl el (5l lhaese
MFAY (V) 2 Jb copas oyealy . oo 5y Cda ol

ol Skl o gl SIS slajl8 Lacsl i g5loJow ((VYAQ) jgaie o5 S g wbaodle (g 0B 2B ¢y pud e (0l50
APY-ANR(F) VY (b ) Lo g 55 Lo

(S5leS ise 5 08938l i)l g (6 a8 wle e (Jlidl 650 e e salal, (OVYAA) oo SUloce o eelon taabls (L pas

Ol ol b e 5 (65,0LaST S «Olnl (555LaS Slatdl Gl jiS (atiie
AlKheder, S., Alimusalam, A. (2022). Forecasting of carbon dioxide emissions from power plants in Kuwait using the United
States Environmental Protection Agency, Intergovernmental Panel on Climate Change, and machine learning
methods. Renewable Energy, 191, 819-827.
Aydinalp, C., Cresser, M. S. (2008). The effects of global climate change on agriculture. American-Eurasian Journal of
Agricultural & Environmental Sciences, 3(5), 672-676.
Bakay, M. S., &bulut, U. (2021). Electricity production-based forecasting of greenhouse gas emissions in Turkey with deep
learning, support vector machine, and artificial neural network algorithms. Journal of Cleaner Production, 285, 125324.
Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, F. N., Leip, A. J. N. F. (2021). Food systems are
responsible for a third of global anthropogenic GHG emissions. Nature Food, 2(3), 198-209.
FAO (2020). Greenhouse gas emissions from agrifood systems Global, regional and country trends, 2000-2020. FAOSTAT
Analytical Brief 50.
Hemingway, C., Vigne, M., Aubron, C. (2023). Agricultural greenhouse gas emissions of an Indian village- Who's to blame:
crops or livestock? Science of The Total Environment, 856, 159145.
Huang, J., Wang, L., Siddik, A. B., Abdul-Samad, Z., Bhardwaj, A., Singh, B. (2023). Forecasting GHG emissions for
environmental protection with energy consumption reduction from renewable sources: A sustainable environmental

system. Ecological Modelling, 475, 110181.

Jirapornvaree, l., Suppadit, T., Kumar, V. (2021). Assessing the economic and environmental impact of jasmine rice
production: Life cycle assessment and Life Cycle Costs analysis. Journal of Cleaner Production, 303, 127079.

Lal, B., Sarkar, S., Gautam, P., Meena, R. L., Bhatt, R. S., Sahoo, A. (2022). Environmental impacts and resource use for
sheep production in semi-arid India investigated by life cycle assessment. Journal of Cleaner Production, 345, 131088.
Lewandowski, S., Ullrich, A. (2023). Measures to reduce corporate GHG emissions: A review-based taxonomy and survey-
based cluster analysis of their application and perceived effectiveness. Journal of Environmental Management, 325, 116437.
Li, K., Xiong, P., Wu, Y., Dong, Y. (2022). Forecasting greenhouse gas emissions with the new information priority
generalized accumulative grey model. Science of the Total Environment, 807, 150859.

Li, W., Xie, H., Ren, Z., Li, T., Wen, X., Han, J., Liao, Y. (2022). Response,0f &missions to N fertilizer reduction
combined with biochar application in a rain-fed winter wheat ecosystem. Agriculture, Ecosystems & Environment, 333,
107968.

Ng, E. L., Honeysett, J., Scorgie, Y. (2023). Regionalized greenhouse gas emissions from food production in South-Eastern
Australia. Sustainable Production and Consumption, 35, 116-128.

Oreggioni, G. D., Ferraio, F. M., Crippa, M., Muntean, M., Schaaf, E., Guizzardi, D., Vignati, E. (2021). Climate change in a
changing world: Socio-economic and technological transitions, regulatory frameworks and trends on global greenhouse gas
emissions from EDGAR v. 5.0. Global Environmental Change, 70, 102350.

Sharma, G. D., Shah, M. |., Shahzad, U., Jain, M., Chopra, R. (2021). Exploring the nexus between agriculture and
greenhouse gas emissions in BIMSTEC region: The role of renewable energy and human capital as moderators. Journal of
Environmental Management, 297, 113316.

Singla, A., Inubushi, K. (2014). Effect of biogas digested liquid on, @t NO flux in paddy ecosystem. Journal of
Integrative Agriculture, 13(3), 635-640.

Uen, T. S., Rodriguez, L. F. (2023). An integrated approach for sustainable food waste management towards renewable
resource production and GHG reduction. Journal of Cleaner Production, 412, 137251.



References

References (in Persian)

Ahmadi Orkomi, A. (2022). Greenhouse gas emission inventory and quantifying regional compatible mitigation plans-
horizon 2030 (case study: Guilan province, Iran). Health and Environment, 15 (1), 121-136. [In Persian]

Anvari, E., Bagheri, S., & Salahmanesh, A. (2019). Review and Forecast of Carbon Dioxide Gas in the Emission Sectors:
The Case of IrarEnvironmental Researches, 10 (19), 147-155. [In Persian]

Eftekhari, R. A., PourTaheri, M., Farajzadeh, M., & Heidary Sarban, V. (2009). Role of empowerment on agricultural
development (Case Study: Ardabil Province). Human Geography Research, 41 (69), 87-103. [In Persian]

Fotros, M. H., Ferdousi, M., Mehrpeyma, H. (2012). An Examination of Energy Intensity and Urbanization Effect on
Environmental Degradation in Iran (A Cointegration Analysleyrnal of Environmental Studies, 37(60), 13-22. [In Persian]
Khosravi, M., Noroozi, R. (2010). Evaluation of methane greenhouse gas emissions resulting from animal husbandry
activities in Iran during 1996-2006. The fourth regional climate change conference, Tehran. [In Persian]

Mohammadi Khyareh, M., Mazhari, R. (2018). Investigating the Interaction between Economic Growth and Agricultural
Development in IranAgricultural Economics Research, 9(36), 259-282. [In Persian]

Mohammadian Amiri, E., Ebrahimi, S. B. (2018). Multiple-Step-Ahead Forecasting of Value at Risk Based on Holt-Winters
Exponential Smoothing Multiplicative MethoBinancial Management Strategy, 6(1), 93-114. [In Persian]

Moradimajd, N., Fallahghalhari, G. A., Chatrenour, M. (2021). Modeling the amount of greenhouse gas emissions of gardens
in Khuzestan provincelournal of Natural Environment, 73(4), 819-833. [In Persian]

Nasrania, F., Esmaeili, A. K. (2009). A causal relationship between energy and employment, investment, and added value in
the agricultural sector. The 7th Biennial Conference of Iranian Agricultural Economics, Tehran University. [In Persian]

Omidi, N., Asgari, H., Omidi, M., Shiri, A. (2015). Comparing the accuracy of different approaches of Holt-Winters,
ARIMA, exponential, and intelligent in anticipation of accidents. Scientific Quarterly of Rahvar, 12 (30), 33-48. [In Persian]
Ommani, A. R., Chizari. M. (2006). Determining Socioeconomic and Farming Characteristics of Wheat Farmers Regarding
Adoption of Low Input Sustainable Agriculture (LISA) (in Khuzestan Province). Journal of Water and Soil Science, 10 (1),
107-119. [In Persian]

Pishbahar, E., Bodagh, S., Dashti, G. (2019). Forecasting Iran's Agricultural Sector Growth: Using Mixed-frequency Data
Sampling (MIDAS) Model. The Economic Research (Sustainable Growth and Development), 19 (3), 145-161. [In Persian]
Shahidipour, N. (2018). Investigating the relationship between the emission of polluting gases, energy consumption, and
added value in Iran's economic sectors with an emphasis on the elasticity of pollution intensity. Master's thesis, Faculty of
Economics, University of Tehran. [In Persian]

Sohrabi, R. (2016). Comparison of econometric models and artificial neural networks to predict Iran Oilcakel iaarts.

Journal of Agricultural Economics and Development Research, 47(3), 633-646. [In Persian]

Zare Mehrjerdi, M. R., Javdan, E. (2011). Forecasting the growth rate of the Iranian agricultural sector (a comparison of
univariate and multivariate methodgygricultural Economics, 5(1), 81-101. [In Persian]

References (in English)

AlKheder, S., Almusalam, A. (2022). Forecasting of carbon dioxide emissions from power plants in Kuwait using the United
States Environmental Protection Agency, Intergovernmental Panel on Climate Change, and machine learning
methods. Renewable Energy, 191, 819-827.

Aydinalp, C., Cresser, M. S. (2008). The effects of global climate change on agriculture. American-Eurasian Journal of
Agricultural & Environmental Sciences, 3(5), 672-676.

Bakay, M. S., &bulut, U. (2021). Electricity production-based forecasting of greenhouse gas emissions in Turkey with deep
learning, support vector machine, and artificial neural network algorithms. Journal of Cleaner Production, 285, 125324.
Crippa, M., Solazzo, E., Guizzardi, D., Monforti-Ferrario, F., Tubiello, F. N., Leip, A. J. N. F. (2021). Food systems are
responsible for a third of global anthropogenic GHG emissions. Nature Food, 2(3), 198-209.

FAO (2020). Greenhouse gas emissions from agrifood systems Global, regional and country trends, 2000-2020. FAOSTAT
Analytical Brief 50.

Hemingway, C., Vigne, M., Aubron, C. (2023). Agricultural greenhouse gas emissions of an Indian village- Who's to blame:
crops or livestock? Science of The Total Environment, 856, 159145.

Huang, J., Wang, L., Siddik, A. B., Abdul-Samad, Z., Bhardwaj, A., Singh, B. (2023). Forecasting GHG emissions for
environmental protection with energy consumption reduction from renewable sources: A sustainable environmental

system. Ecological Modelling, 475, 110181.

Jirapornvaree, l., Suppadit, T., Kumar, V. (2021). Assessing the economic and environmental impact of jasmine rice
production: Life cycle assessment and Life Cycle Costs analysis. Journal of Cleaner Production, 303, 127079.

Lal, B., Sarkar, S., Gautam, P., Meena, R. L., Bhatt, R. S., Sahoo, A. (2022). Environmental impacts and resource use for
sheep production in semi-arid India investigated by life cycle assessment. Journal of Cleaner Production, 345, 131088.
Lewandowski, S., Ullrich, A. (2023). Measures to reduce corporate GHG emissions: A review-based taxonomy and survey-
based cluster analysis of their application and perceived effectiveness. Journal of Environmental Management, 325, 116437.



Journal of Natural Environmental Hazards, Vol.13, Issue 40, June 2024 2

Li, K., Xiong, P., Wu, Y., Dong, Y. (2022). Forecasting greenhouse gas emissions with the new information priority
generalized accumulative grey model. Science of the Total Environment, 807, 150859.

Li, W., Xie, H., Ren, Z., Li, T., Wen, X., Han, J., Liao, Y. (2022). Response,6f &missions to N fertilizer reduction
combined with biochar application in a rain-fed winter wheat ecosystem. Agriculture, Ecosystems & Environment, 333,
107968.

Ng, E. L., Honeysett, J., Scorgie, Y. (2023). Regionalized greenhouse gas emissions from food production in South-Eastern
Australia. Sustainable Production and Consumption, 35, 116-128.

Oreggioni, G. D., Ferraio, F. M., Crippa, M., Muntean, M., Schaaf, E., Guizzardi, D., Vignati, E. (2021). Climate change in a
changing world: Socio-economic and technological transitions, regulatory frameworks and trends on global greenhouse gas
emissions from EDGAR v. 5.0. Global Environmental Change, 70, 102350.

Sharma, G. D., Shah, M. |., Shahzad, U., Jain, M., Chopra, R. (2021). Exploring the nexus between agriculture and
greenhouse gas emissions in BIMSTEC region: The role of renewable energy and human capital as moderators. Journal of
Environmental Management, 297, 113316.

Singla, A., Inubushi, K. (2014). Effect of biogas digested liquid on, @t NO flux in paddy ecosystem. Journal of
Integrative Agriculture, 13(3), 635-640.

Uen, T. S., Rodriguez, L. F. (2023). An integrated approach for sustainable food waste management towards renewable
resource production and GHG reduction. Journal of Cleaner Production, 412, 137251.





