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1.National Oceanic and Atmospheric Administration (NOAA)
2. Intergovernmental Panel on Climate Change (IPCC)
3. Food and Agriculture Organization (FAO)
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1. Ecosystem

2. Concention

3. Protocol

4, Climate smart agriculture (CSA)
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1.Agroforestry
2. Consultative Group for International Agricultural Research (CGIAR)
3. Burundi
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1.LADA-WOCAT
2. Big-Data

15 35 s A Ol NS 5 SN Sl eslizal
Slesliel 5 o 8 der 255 bt up d b)) St
ok A5 S Gl (B 4 $5sWEST e g 55
S Lk 8w 52T Dl b s 5 5l
i 3 Jebo 54 25 (6l 5 3 S g ) e e 0 S
SosTpar L Lol T Sy g 55 (2
S35 ol Gblia Jlowi 9y 2 o 51 ol gl s S
Gl sladde T oy e sl S e gl g ol |
Y O 5 L) Al
CCrmkd A e el 5 (dlien lag bl e gBle
siplil (555 o S T 5 Ol 18 5 ¢ g 2 Ol ¢ 59Ky
oslatul 3 A g as3b msl 8l e iS esleT bl W 55 .l

NG| ouuhbti &LA BE] uC}l’ ¢l>u| J«a‘:— cuT c\..é )‘ f“~:€—'

ALl pole ol d HI puldl Winligh (5 y9Ls”
gl ) sl (’)—L“”}}"uw'-"‘&"i’)'b—?‘
‘cu,'\@\Q)pﬁu\mﬁ@,}wé\},;‘;}_@&
osliul (gl Al wlelw (g, 85k AT 5 s &S (6, 5b
‘oljii;jg.zk)M;‘sué;y&u)&\,‘cu;\;%
bl loslimal Ll e o S iz 4 oliws gl (Y414
Sole a0 55 &1l ghiad gn Gl o (Wnosls ST g a4 iy
s o Sl sld SIS 5o b (o gan Bpr oo G
L;UsL;)'l_ujil\ 5 eslsOMS (58 esls (g ol Ll O g
)\}M‘M}A&j))woj)_e-)baUG\)‘Hli)
Wy 6wl ol 5Ll g 5ol 3uls g5 5,5
O ORI P P ST+ LY IR -+ PP W AP P2,V
Lgho:l:célj)s.sﬁu\.a\jﬁ-ﬁlj!j)jl_i.fquﬁmxg-b_
3 s Ml a4y 5515 Al e S5 1 e 0ddig 5575 S
Il 4 (o san en (e a1 ey Jles!

S5k a3l S 5l g5 ol ol S5 s sl iz



Wy plis) g jmb o Ve (ol oylods oF ojloud ooy 090 “55,51.&5 el ‘5)933 9 PQ"C

o1

s 33T o @l 3 |y Calies (slalame 51 SleMbI JL
At 03130008 05 g ol U 55 dle (6,5 5L 5 o s
331y dg Slaanas 6,1 Ol baosls Julow s o5 L oS
(VYY1 5 trln) 5l gn e Coabad ke (L2b

"3 o7 ST Sl (S

P e Sleedl bl Sl el !
S 3Ll s lalo |l (65,5LES 05 g )3 o8 gian
a3 15 015,558 4 (5 2 SleMbl i b 5,8 5l i
0l T gl j3 i olsrsl Ll b x5 a8 (g, 5b
O i g 5 ¢ piomen 5L ok Blod 0T )3 Laat 5o 5 lacud
Sapeas b KK 5l Al e wilelws ) 3l eslin il b
S S > i glg Ll Slpenal slilw s 5
S s on DL 1y Wlolw pl i ey ) IS a5l s
©303US e o (sl W BT (65,5La8 oS i annl
l.asu':&u.&“\cfijsﬁ)lfu!.s\).s.c,.w‘o_slss\j\)‘V.:G\.\.:_..&}a
g on d1H SSE

aehisls sl

Gy BT (S339La5” (S i (Solguny dlobo iy oy I JCb
e8! ioligd (53598 Al J> (ST g

1L.Internet of things (IOT)
2. AgBiz

YA OS5 esile) dalouils

B! ol g (539U 33 OT 8 93157 9 odlaMW”
el 02 25250 T Sk 4 e 5 630 YN0 JL
oA el el sl s s s S el
slos Lam (0T jl Codn a S Ui oy o5 sl s &
Lo 3l i s am 55 ¥ 31 S sy Sl s
Sl b gme glos Lis 5 00 o ) i e b ste
O dan st (Slos 51 e a2 53 VD 5 a8 6 31l
Ll 5o M YoV P Jlw 5 55 Odd oo S iy
W LT 3 51 5250Tboj sl gl 2 6555 pludh 0l 5o
OV 5 i) di e 5 S a8 o Ole Lo 5 Coa

YY)y
labdapabasd 5 385 OleMbl b colual cpl ey |5 sl
o 3 60313,5 YU 5l o> 05 2l sl gleesls |l
S5l Fokomn sl S L3S s ol 53 553 o
ol y5  Lledd 0315 anw &5 LaeslsoNS ;.Jlé g3 aS Eypu.’
i 05 g 93 0L5 55 5 L pike 58S 5345 S 55 ol
&S Wlodds 0315 amun 55 (650 5 (Slosls0NS” (la 5l ¢ ol g2 5T

B s 5 Olal 4 Ol 5 e 0T ¢SS o
t bl palsr 5 Cacb Sl sy Ay Lo 5 5 s @
talsabipie 5l S @
ST O Ly oo la S35 oLolis @
¢ o slal glaglls
foll Sl 4 b e ode Gla) s 5 @
C‘}?ﬁ:ﬁé::lﬂjdb‘))-’)'brﬁ*‘-’/ Sdblo arn s @
w8l Ol i b
bl s Celal S5 ey s 95 Lesla0NST IS sbay
G513 5 85l s ol LIl Ko bl s il
o elsl ol s A8 e p L0 aesls (3

,ag,;leﬂng;,ywb_A\r;,&,\pu&,_wQu&ai



oY

Gudiex 0)leg colile WIS ag [ Bl siadgn (5)9liS )3 o gian Shga 3 )8

Lgﬂfs\ibj_u Sl el Olaeas cé,\fqbﬂﬂ
S el Sdedils 5 DdeOle (el S

o lml Glolus (g 51ilely OISl wlalaw ol i =i/ 0 -/
ESTI V.alfe els s Y s 4Ysle

Oloaas &1yl slolw pl o9 5 o s/ o 50/
Ll (55518 05 55 S5 I ale Cad

Sl s 5 5 s datnT 3 IS bl Y b s
il el eols o les (gslgiin wlel

as )50 ch,»ﬁ e Slady alals L osisl s s
5 OLE s 6l s ale U5l 15 &K Jl 3
30T Ol K& il b ol o slaoljle
M&bﬁj&‘j@&@‘ﬁ)&).rﬁ cloul
S e 1y 2K ST (ladlate (655L08

S 038 Blod O8Gl 6lole (1 b 2o 26 S o
s ool p b Sloseal Jdoud 54 25 55 (a5

G375 5 F30 6,8 o3I 2w sl 5l ol

e sle aalo

A

@ldlgh Lo ools [

Sl daliy g dzog
Glilue

I ety Jaames (5o p3la

— AgBizProfit™ AgBizlease™ —p
AgBizClimate™ l AgBizFinance™ —

Vv

Sla pasll
Ig8 9 O

3, 8as Lo 9 (S3Ladl sla jasLi

W Sl Ul S 295 963959 9 LT B (U7 slislu .Y ICh

Sl Olovanal Colin Olej 53 (o8l a2 (5551087 5>

LS &l
31 555y g0 Sledbl canw g5 09, S Tl 43 il 39
a0l 3l e Gesls 5o sl sr T ¢ Jaes (sLaesls
(s pman S0 Sl Sl o3l b ¢ e S o ol i
508 s Shae o dlasly 38 o0l 5 ale 5,85l
08 5 (P33 5 (( A3Jh d pama Ul O sz b LS
13 SLOLS i 3 il ol bl T Cs
Gy oo 5 B 55 by culgpn o s a3l i les
S b o0 1)) Ll a el o C)‘}a%gﬁﬁw

gr:l§| Lol gp (65,5liS 5 cne a8 (g5l wesly

Gl sl Glol 035 i o odalin JS i 534S ) boles

OT gl 5 A8 o o51s s 1) (owlilsn glaesls o s
23 P e s 400 5 (8L sty ol am s
sl § s st la &1yl g 5. ! iS5 lels
o) G Sl) Kos bl 5 i sl 5
ax gl ol B Go o sl b sl 9 G sl ol
4 gl Gl el el ga (65, 5LiS oy 1 Ol 4
sy 5 B DMLl Ll g o T 3 ol gy Dlacanas
015 51 65 0 s b Sl ol 35583 Ssle 4 kST ol 31,
Gloodls (izman 5 (£ e S gp (e Sladilale Flonlos

ou\.&;,aa_ﬁ eldal ey ‘S:L_.’L_wb (5‘)" v\)‘}:‘sﬁ L.la._.?u: )‘ &'&L‘{)J



oA

Jgamen Slmosls b laas s opl ks 515, S I aT
0T o alaly (55 S 5 ad 5 b blie sa T sy
25 e o S i Gl T 5 o sl sl Ol oo
W b Nl or el (b (152 50T (b b e
a,)lfg)tsu.wub@bcsﬁ@s&)@xc_;\f
Q‘ymﬁgayld\ﬁo\;@@,w\,A;uud\,;

.abv.:‘w“)w}:}’dtgjﬂu.f

Bdrogi 9§ G Ee
(o8l Dl i 0 by b agarl 50 53 0155 5LaST bl e 53
22053 (55 el 61 5 SLa Bss 4 el pr 0T
o Gl b 4 olaws ¢l Lsls Sl e sls 0S5 0l
Far ogp s Gl Slesliul (g 55LAS 0 o
ac 93 als Jgy pl s g LiL ol By Hlwo Ll 5 e
2 a5 b5, 8 e sy okl g sl
LT3 5 s LS 557 55l it 01l Lo 5 iS
shyls slaesl gl T 53 odes NS Y| SO-A g (O By WP
do 5 1 s n S5 1) olinsSr S slatn; < SUle
V.:Lél Ladn (65,3liS bl (g5luesly 5 545 o0
)t{)}&)}bﬁ&‘}é‘}h’f}}ﬂ‘ﬁ‘M}.}C)Lﬂ)‘v—h
)'”t_:s@.;,..L{L;;L.Uislbu,wb,yg\mcuﬁ
S S 4 5 ods Kno o Laailelow ol 5l oslinul Sl
Sl e L Ol 5 o st slapl 55 00 01 laslelw
SIS sl bl 5 el sla e 4 by e
oo s (55lmosly 4l K3 pge 453531 0T w551,
Ll 5 r 8 g 5 0SS bl 58 (65 )5L8ST
a1y 2lsraT Glashis ;4 by e uabipde SISt

1.Decision support system (DSS)

2. International Center for Tropical Agriculture (CIAT)
3. Artificial neural networks

4. Random forest

5. Clustering methods

ST A gy 5 sl Ll g wlbele 59, oo sl

1530 42 Sl SN oS s Jalse @

5 P25k O mmad ol el 50 65,5l Sla e Lt @

‘o9l
oSl 51 Sl e 5 e @
Sl b8 W50l @
43l 40 Cfl\cﬁ:’-yb— odomg la Jos C\_?J)'\m

Solgiss globe opl s b oo 1)) e Oty el eSS
dal gl 3 5laS el s 1y bl Sl (glas games L S
.l
Sladss S e dwadS 55 & 503 Ol sie s 1ol 21 (Sl digas
L g sl oybys Sdedls slrosls 'L;M; el s
S S S 5 e il 035 55375 8 I Y I 53
S5 S by glablw dadT o sa 2 5 ol gas T
3, Sl Dlaronal i Sl 0 i o)l p3 Sl 36
Cils p slresls HUS™ 55 slsasT slmesls o g d oyl s
A0S L5 el S0k el e 3,8 o )1 s
2553 VY0 055385 53 0T blie glsmsT Jlga osls
s Ol e g0 Slowloms plowil 5 (Cils b 815750
S g sdse 28T e ol B ) i Slaanal 4
4 by e sLn e 5 a0 T sla s L o (S can
0 g cpl y3 eslaiuls ) g0 (sla e .%T@J.a\:- J s
S Bl L

by Sla= 5 Jlu>- @

(oL Ol @

(S el Zasb, @

by 2 U Ol @

Sl o (bl (5,850 sl b, S 4 el

P PR R W Ly Y
Lsi\}ﬁj\..)"- 059 VY0 Slaesls Pgdua i b Wgh o E5ls

Q,L&»;M&G&lﬁngJ\js@5\\/33.\:-‘,"3;»@\{



04

Swdion o)l cglile BIS wng [ Bl Wiagn (65)9liS D (egime (ogm D)8

Policy, Springer (Vol. 52). https://doi.org/10.1007/978-3-319-
61194-5 13

Matteoli, F., Schnetzer, J., & Jacobs, H. (2021). Climate-Smart
Agriculture (CSA): An Integrated Approach for Climate
Change Management in the Agriculture Sector. In J. M. Luetz
& D. Ayal (Eds.), Handbook of Climate Change Management:
Research, Leadership, Transformation (pp. 409—437). Springer
International Publishing. https://doi.org/10.1007/978-3-030-
57281-5_148

Olhoff, A., & Christensen, J. M. (2020). Emissions Gap Report
2020. UNEP DTU Partnership.

Olsson, L., Opondo, M., Tschakert, P., Agrawal, A., Eriksen, S. H.,
Ma, S., Perch, L. N., Zakieldeen, S. A., Cutter, S., Piguet, E., &
Kaijser, A. (2015). Livelihoods and poverty. Climate Change
2014 Impacts, Adaptation and Vulnerability: Part A: Global
and Sectoral Aspects, 793-832. https://doi.org/10.1017/
CB09781107415379.018

Santos, A. F. C., Teles, 1. P.,, Siqueira, O. M. P., & de Oliveira,
A. A. (2018). Big data: A systematic review. Advances in
Intelligent Systems and Computing, 558, 501-506. https://doi.
org/10.1007/978-3-319-54978-1_64

Sebestyén, V., Czvetkd, T., & Abonyi, J. (2021). The Applicability
of Big Data in Climate Change Research: The Importance
of System of Systems Thinking. Frontiers in Environmental
Science, 9(March), 1-26. https://doi.org/10.3389/
fenvs.2021.619092

Zipper, L., & Zilberman, D. (2018). A Short History of the
Evolution of the Climate Smart Agriculture Approach and Its
Links to Climate Change and Sustainable Agriculture Debates.
In Natural Resource Management and Policy (Vol. 52, Issue
Speciallssue, p. 630). https://doi.org/10.1007/978-3-319-
61194-5.

3 b m I b Bl s Aas (el ar 5 B SIS
Coonl 3l ol sa 0T Sl slaslalw 5l bast , eslis ol
S S i kel (g0 ac Sl oy 5 605
s 0355 o0 5 @Bl el ga (655 5LiST Slaao 5 5o
Jo4 Ol nl 53 558 56 50 (Lol DT s g s ks
S3lmosly b osyls i 3 anl ol (sla S ,L talS
25 dg eolinal 528 OT wlie 510155 o0 555708 !
S500WS 53 el 15 Colal (g5 lmesly bl o
C,;d\,'\@‘x_;rs\:u;;wwuua!)uﬁmwﬁ
SIS ) slzal 53 3 Sk 3 O sty 3 55 b la 3
Wbl opl 51 Sllas oslanwl o i 5 (5 O o ( 2a g3
onl D5 or e 358 a5 5 (o p Kl (0 oS
scans 3 D bl 55 S awlas | alie saabele 5 Sllw

38 e LS a ol s S

&b

Barasa, P. M., Botai, C. M., & Botai, J. O. (2021). 4 Review of
Climate-Smart Agriculture Research and Applications in
Africa.

CCAFS, & CIMMYT. (2014). Climate-Smart Villages in Haryana,
India.

de Pinto, A., Cenacchi, N., Kwon, H. Y., Koo, J., & Dunston, S.
(2020). Climate smart agriculture and global food-crop
production. PLoS ONE, 15(4), 1-19. https://doi.org/10.1371/
journal.pone.0231764.

AO. (2011). The State of the World's Land and Water Resources
(SOLAW)—-Managing Systems at Risk. In,. http://www.fao.
org/3/i11688e/i1688e.pdf

Gupta, J. (2010). A history of international climate change policy.
Wiley Interdisciplinary Reviews: Climate Change, 1(5), 636—
653. https://doi.org/10.1002/wcc.67

Joshi, H., Rani, B., Meena, D., & Mundra, S. L. (2019). Climate
smart agriculture (CSA) -building resilience to climate change.
8(5), 124-127.

Lipper, L., McCarthy, N., Zilberman, D., Asfaw, S., & Branca,
G. (2018). Climate Smart Agriculture Building Resilience

to Climate Change. /n Natural Resource Management and



Agricultural Information sciences and Technology
Volume 5, Issue 2, Serial Number 10, Fall and Winter 2022

jaist.areeo.ac.ir

Application of artificial intelligence in climate smart agriculture

Vahid K. Aliloo', Bahareh Jamshidi*
1. Agricultural Research Education and Extension Organization (AREEO), Agricultural Engineering Research Institute, Karaj, Iran.

(Corresponding author) Email: v.alilou@areeo.ac.ir
2. Agricultural Research Education and Extension Organization (AREEQ), Agricultural Engineering Research Institute, Karaj, Iran.

Email: b.jamshidi@areeo.ac.ir

Abstract

Climate changes caused by global warming have created very serious challenges for humans. One of the approaches
that can reduce the negative effects of the crisis caused by climate change, especially in the issue of food security, is the
implementation of climate-smart agriculture policies. This topic has attracted the attention of the scientific community in
recent years. Artificial intelligence can help solve complexities surrounding this topic. In this article, along with explaining
the concept of climate smart agriculture and introducing artificial intelligence and its related technologies, an attempt has
been made to investigate the use of artificial intelligence in the implementation of climate smart agriculture by presenting
some practical and operational examples. Specifically, in this paper, Ag biz is introduced as a decision-making tool based on
artificial intelligence, the purpose of which is to implement climate-smart agriculture in order to increase the farmer's profit
and increase productivity by considering weather and environmental variables. The results confirm the fact that using this
tool, the farmer can be put on the right path towards the goals defined in climate smart agriculture in order to achieve the
expected results.
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