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Achieving agricultural sustainability and reducing environmental
pressure are two major goals of ecosystem management in the current
century, which has been challenged by the lack of appropriate energy
efficiency. The aim of this study is to analyze the energy cost-benefit
of cropping systems in the sustainable agricultural development of the
Sistan region. In this study, different sources of energy supply and
important indicators of sustainability and environmental burden for
three cultivation systems of wheat, Yaqouti grapes, and greenhouse
cucumber in Sistan in 1402 were analyzed using the emergy cost-
benefit analysis method. The results showed that the total energy
consumed in the three cultivation systems of wheat, ruby grapes, and
greenhouse cucumber was 1.06x10'6, 1.94x10'¢, and 1.094x10'8
solar joules per hectare, respectively. The energy efficiency index for
the three cropping systems was 0.115, 0.28, and 0.035 kg/MJ,
respectively, with the highest efficiency for Yaqouti grapes and the
lowest efficiency for greenhouse cucumber. The benefit-cost ratio
index for the three cultivation systems of wheat, Yaqouti grapes, and
greenhouse cucumber was 1.6, 3.08, and 1.39, respectively, and the
productivity index for the above three cultivation systems was 0.109,
0.154, and 0.001, respectively. The results show that although the
greenhouse cucumber cultivation system apparently provides more
income to the farmer, among the systems studied, the greenhouse
cucumber cultivation system has the lowest benefit-to-cost ratio and
the lowest productivity.

Cite this article: Koohkan, Sh.A., Dahmardeh, M., Mohammad Ghasemi, M. 2025. Emergy Cost-
Benefit Analysis of Cropping Systems for Sustainable Agriculture Development in the Sistan
Region. Journal of Studies in Entrepreneurship and Sustainable Agricultural Development,

12 (1), 131-148.

© The Author(s).

DOI: 10.22069/JEAD.2025.23297.1883

m Publisher: Gorgan University of Agricultural Sciences and Natural Resources

A


https://doi.org/10.22069/jead.2025.23297.1883
https://orcid.org/0000-0002-1570-4559

S339U Sl gl g (o T, Ol

PEYI-YYEY sl LS Wl b
D Ciga 5 U S e L)
YEY1-YYYO 1 g i LLS S AP

3l 40 (55 9 gLAS' Il drwgi 30 Sl AL (55 yol ol — iy 3o Julx

mwu Joeo bjw“’eéj«.&é Ao ‘\OSA"S ‘,f\;}:":
Ol e 13 e300l s 5 a5 sl el Olojlo Olinrs ab milin 5 (535518 3 p0l 5 Sl S 0 2L ol o
OLnl L s ply ol (3, 5LES anm 5 2Ll shiples ST
Ol e 5 (303U s 5 (23 sel el Olo3lon Olimms rbs ulin 5 (53,3128 S5 g0l 5 Dlisiond 55 m (53,528 slail o5 57
m.mghasemi@areeo.ac.ir :a.Lb,

oS> Al Sl

el 5 o e sdas s 3 Jaan 3 LA 1Al 5 (6355LaS oL 4 pls Wl g g
Gl 03505 axln G L1 OF (551 mnlin blS gl oS cmal S5l 03 53 Rk ke S Al
adaie (63,508 Il anw sl 53 CiS slapllal (g5 el el —a s Lo canlllas
Db oL e sla el 5 (65 el e b adlae ol s il e Ol
Il 53 Sl GlOIS Sl 5 5530 Sl S S plla a5l e e
85 15 o 5 4 55 5e (95l el e s o gy 5l eslaul LV ERY

VETNVT il sl
i 4 S 5 S8 ) S S S el a5 e (550 JS 0l 0L

VETNTYNT: il s
el s 4 S s gy s ARTARS A RN VAT SRR VIRt EA}e VTN G b

rj.?jL”S'/"ﬂO)'/Y/\c'/\\of‘fqﬁmwruwé\féjf‘éjjaﬁuﬁ}u
D Sl s oS 5 S 5l Sl oo Cn e 8 el s 4 J555
)L:é-)&J}BLi)jiilgr.\;fg_‘isru&iwé\ﬁQ}Agzywua}bi.;ﬁdld&g
ol 4w (sl (Sas0 i et 5 el G 4 VP S Y1 A Ol (5 5 4 slabalS

ax S1aS das e 0L o el s g /o0 50 N08 /N0 L LS S (g oS (S slaoSls

Slaplls (e 53 LS o 5H5liS Conal |y (6 2 Ll loldS s s (s b 5 &3
)@QmﬁfU@mLyfdjjo)@;w}d;@,ﬁu;}“wu{jﬂsw)j;)}a ‘g,;'-),ﬂ
il e SIS s

BERGIRAY 61.::{&_1 S5 ol —ay 5o ot L(VEAT) 5 gams (el dazeo tdame o3 s ¢ o 5 S0a S bl
AVNEA VD) VY o iolis Ll wf”jd:vj/;ylfawlba Ol ailete (6355008 Ik anu i

DOI: 10.22069/JEAD.2025.23297.1883

ulS.L_...ly© UE;NC“}&JJJL:S()&°K";"")‘:’L

wy


https://doi.org/10.22069/jead.2025.23297.1883
https://orcid.org/0000-0002-1570-4559

O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

oI sl ol Al g i oL
sl Al aas 31 L Gslis 5 solal
S 3 e SUEN ol 51 (G oS il
oy pen 55 T8 OLKen 5 g arkw) 35
5 855 el e mls adllas ol s
Sl et Jb 5 Sl g la e LS
SIS Lt 5 5L S S ol
S5 okl za Jowd g, Sl esbinad b Ol
sdas Jpam a 23,5 13 Jdod 5 4 555
SlobdS L 5 S @S Jold Qs ailate >
S8 5 phe s gkl eSSl
ol s Ol (5558 e o S
Sl 5w Sl 3 a5 355m 3as 4 S 01 Jpams
o el Sl p3 e ol (sl el 5 sl
A3k e Lls, 2

Sl e Ulse 4 5 ez (S pAS
g Ol dilate wilinn Sl yuams S 25 s
orils b Il Sl a5 bl bl s
(JSis 13) S Sl T =As Jslas o
sl plie (JLacSis Sl de) Sla l50 YT
ooba s 4 olys Sl G 3
Ol 53 Jsamen ol @ls 3 Shos Lo yza .ol 033
il g DS 3 p S YV e Ol sl 5 Ol
(Y40 O Kan 5 (o)

S 4 L3 53 oses plw bl s 55!
AOY0 OLKs 5 ghexl) 353 0 A5 (6 iy
ol Ot alin (Sl Jpamen (2 Foge oS 0
Youe O wuiS o5 el Jlucsis 5l 36 S
gl S bos il eds 8 5SS
2 sadln 5o 5 SRals SV a0l
Aoy s Sl i Sl e il Il
oolal S5l 5 Sl CliS @ adlae a0l st

)"ASAJ)..V )}_:.Sjji..r\ u.ljju»:)))‘) vj) w‘ .J)‘J

"y

Aoddlo

b oSSl shite 4 (5sLES i 65 0l
el oS M s Camex 12 18 05555, 5L
Olier o lin 5 (SIS (218 350 035 a3 5
3 S Al e sy 55 e 4 s3L5
A 53 GioslES B o ees (ITAT (OLLSan
350 e sl I 5l a0 b s dS 5l (g, 508
OLer 5 ols)y) ol es g 5428 O £ S5
S3A U8 ks W Ol s ol Jl- s (YYAY
2ok e SIS ed glacs s | B s
ol Yo¥e JUw b byl sl g iy ol
Oler 551 D mae Lo s VT Olomas LZs 5o
JUs .(Ortega et al., 2023) 3 5 xaly= el |,
GsES gla by S 5 dd, gl s
G 0 OS> age den 3l Ll als 35 SSE )
(o2 S) A L Joe ol e S
35 et St 5 0553555 G Ll (1TAY
Lndilb Ol hoecans 2)le 51 2
Sl Blsle 35l el a8 Gl i dls ol s 4
SIS 5 T e SafTn LSs o5 S50
52 &S Y OLSes 5 0303 o)) 3 £ 59
e 0> GOMLL 5 il Dl e L

oS el (655 5LES Sl pemmee A 5 glapls
S 53 G55 Ol S e
S elsp sy Canss 4 Cod ) L sl8s (g5)5L08
s LS 5 8551 5 e e Bl
RS5A slaeslg ul Ly osle A8 b e ls
SIS (55l 25dmn b @ a5 L 5 el s e
s
Slopllss oy b gl eyl slags S

03 3 Dy b e et la laeslg 4y

DL Jj_.::‘-;a CE‘) J”;}‘)\J‘ili 4.!-«4)3 &;@-7.')3 )"’\'.'.L.'-
JISIRTREN, @tﬂ Sl S goslis 6L*’=¢~"—w-:—w Js

)‘LAWJKT')MW"L)“‘)°JL£—“‘Q€.M



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

b e (3Ll @k;.e =B Ol8 o (65 0l gadoms

a2 a9 (5515 (Sl

S el 3o5liS slaplla oy s 55l s3]
L 55 o5 Glupends e a5«
Sl b 52,508 ¢ i g8 el Ol
S e Jodd
g o3arl Ul s (6551 tpeia 55
5 G 5 o (838 hed ot g (slaes 51 3
S 4 ioskes Slleile 55 esliul g G b
(s 5 iy (LISl s g 5 sd e 4 S
oS okl Glapi ae 30 s B 5 e
S 4 ept g Jpmae 035 S5 5008
OV o 5 (S sS) )y o

(o33 2 ol 8 25 slapllsd o
(et (9551 o sline (gla Ko 03 18 5 em gl
G3A) 03 e A Sl 5 SIS G
Gi\:l g o Jol | LAV:M:E_M 483909 s
o 5le 5 Sy @lju 33 &S Sl sy OLES oldlas
s Ay 5 Al ST e 5 A e
NUSPSP L PCEL ST VIV | PSS SEOS T 7 g t
TNGIVNR IO ANNGIC VIR ISR A j%QUTMb
G 3 S S) Ay p S e 4 S S 6l
s (53,31 151 o o oS diadls bl (\TVY
315 1 e i Okl 4 B (555
Sl Dok i 18 (551 el (S5
M5 Sleassie 3zl 03 &S G551 L ol
Ky o B e 4y 485 53 85 Sleds 5 baeslys
SIusiS Gaeslg plgl B man b 54 o0 a5
3 S & o e D 4 S5
p o st Slas S gl e 25 S 0 G5

ve¢

i 5 Ol sl Sl ool 5 A5
Jwbda aalais Shle J yames
52 0L S 055 Glag e K3 4 S Sl
o Ol 5528 5 2500 SIS Sy o
sladle 5o il e Olgzr 3 Jyams opl sdiSUS 5
SRS st ciS oT b ralS e o
a0 S ol 2 p S
L \TE Jle s globsdS Sl pame (o S 5
VoLl Of Wy oS anils olamst| jls cois
Sl gpame S Uo )3 V/0 390> ay 5 Ogekeos
el (VYA o6 ale) sl 5355 L5 15 528 SLely
3 OESRWAY iS5 e b Ol 5 5 Ol
|y osES wid as, SloblS Jls -5 YWAVY Wy
Ol ClS' 55 s polenr G o &5 )l
OLer 5 gdex) Ll oo Ol aileis & b g 10
I L L e . LEAARC
stk Sl Ll ole e oLl s oL
336 65,1 sl asle Glosl ol b ol ol sl
S g sl ol 8l mlaw (G4l &
e > bl s Al s et
23 S5 G ae Ll gl b, S i s
o UL S (5l 3550 (83LS Slaptn
ol bl oo (63558 5 G5 B e L5
SlpaS sl (SIS Sl 2SSO R
Sled 5 LIS b 0K, 8wl plesl
s h dales (55 Slam oS e dly S o
plas 45 ol (355liSp s RIUT 2, S (55!
5 il laoss Ol sl Lagsass
5 el Bl 2 sl sl WKL pdlaass
OF G 5 s e 513 oLl 5,50 |y leas
SIS P " (’U@.g’f. Skl

4 .(Chen et al.,, 2023) 43l o (55 b, s



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

03> QLIS Gy 57 Jof ol oy 5o Laosls 35 5
Sy 5 slas Usame i
Ol (€))7 Ay Js5 ol b 5 ed—ds S5l
oA bl b e (551 (S50l 4 o e
ool o2 el Wl o5l sk 4 S S e
Cipe 4 5 &S em 5 LG ke & |, EGS
OO 5 ) Ll S b b g
S35 3l o 055 e rws 53 Ol (65 41 (VY40
jﬁEJ_MQ)HQL;Uﬁdb)JGQ_M\
wledst il L dymame M5 G ot 28
Oan 5 g s) ol 43,513 eslia il 5o

(\v4q0
U5 e w5515 2 5 S5 paee oS
bﬁ&.@@é@ujkg.syhf&m)ﬁr@\
3575 oA GaldS Sl sl gl o, 00 e
LB ol S g w Lol gl Gaes oS ol
e LS L6 L s SIS S bl
g 4 plmil i a3l gLl saan &S bl
Sy gl Aty Lo g LU als S e il e S
Js5 b 8 s b 6550 5 ol (550 (Sanmloms
S5 A Jdod dag3 Sl gl s gz b as S Ol
03 g abie gt gt0n 6l Oloman
S a5 S W5 LS s 48 el
iS5 e b S e (S
S5A S il SO S8 5 LS L5 K
.(Bastianoni et al., 2006) Lons SL.S 5 alio
5 e oy 5500 45 S e Lol (550l Ola s
Sl ey Sledst 5 US (108 55,0 sl (SIS
L Oler b Glakams o 55 psll5 e S
s Sl 2 (S50l Ry Sl sl Sl
S5 Ok O el el Cnb (5138 25

Sy seds S5 plaS el Gl e s s

2 Solar emjouls

VYo

Sl 5 Sl il et szl d (b ais
opd 5 s slas S (bl bt (s5usLES
A7 O 0313 soe )

gl 2 G55 s s A ol
B polie e 55 e 5 slaplae
B YD Qs 255 & by Jol e 53 polse 5o
by pso a5 5 (82555 S35 S dopn T
(83355 8551 JS 51 o VY B 1) Sl il o
.(Conforti and Giampietro, 2020) AsL
Staw st S VAV Gans g3 and 51165 4l o agie
L3S 5 et O (oS i i 5 (6551 kS
03 et Ol Oy ol 53 .(Odum, 1970)
Sl 5 Gheme b b aey 5o M g
il (s lae 5 O lac Il 51 Lol
Gy Sl Al sl Dl ol Lol Ga sl
Gk Ol Gy Jaee sl Lai Sl 50 4 5Ll
o e Dlades pla g G lae i Sy pde
Joles (galoms (sl 38 (G50l o i 5
syl el (FFWE) L (g5, Las
SIS S IS dslan S 3 b slac
el GBS Sla 95 dolee Ad by w5
&l FFWE o ol dd (g xS3ll (sl 52
58S 13 eliulsyse 551 slap b saen
Sole (il @Blass 28 S el (55 kS o
ssb s e 5y g 5 S e
SUIG Jsmame M5 Gl i 8 | s
Ss—d o ol ol ey leé.l Sl sy olas
s Jle gl (VY40 OLer 5 —ss)
Oy ) Pladl Dlods 5 G oo s (gl 5
Sl Sy st Job el amal=e 5 b
sladsly ax S1osls ol ol plS A A5
L s Ll il Sl 5 el alay g 5 (5 K00

' - Fosil fuel work equivalents



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

S303S S I sk 53 (55 sl
St 5 413l (3500 L) S b Hsba
Llalw 55 aisls 1) 2l SUyame
Jps 6 eed slass il (0¥ OLKes 5 o)
Slyame 1y glaplse s 3 Laol o 5l
M Jole pllad 53 s)ls (6 iy 58 (g505l0S
gl oo ol slep oS o Sy e
(bl S o ey (3lweslel (gl ST pile
Jps o) 8 Sl L s e B ma g iy
0SSl Jsbe il mla Galad podd O as
Esengun ) .ol ol 3,51 5 2 55 J55K 07UF)

(et al., 2007
5 el il sl o3l 6551 ol pedle
Slapllzio s 5> eslin ol L5 Ul ile Sl
s s e aS ssd e Juld ) (5o5LlS
JERUIRURE: Ebe e 55 pie Gl el o
4 2 ae 6550 (Hatirli etal., 2005) cul (55 5l
W5 glaplaie 55 eslinul LB Ul sle sl
Oly ST mile S Slelw slans v s U gane
WY ssde S LIS el a bl 4 oS 553 0
Esengun ) <ol sdiian S L 55 cele s U555

et al., 2007
R e U R T E S P PR
AL el gl woa s ciS Ol e adl ol
S s sl 345 a0 U o U el o slie
05K 5 i Sl 51 S > 5 g50LS
L Obegan 5 es,28 5 o5dyde lagiw Caw &
bl romen 5 Jowe laes s 5 g o)) AU
by Lol bl e 5 ad 55 anglie
23 s S5 5 B S <=l>.=_?\ ol L;LAJEW
Sl 4 B ae 551Dl 4l SRl sk A5

4.! g:,\.._...q V_l) ‘_gl.ﬁv.:_m.:_w ‘)) GU&JJ_A& )jJJ

"

Ll e s glap b o w b olaz]
5 SR sl il | g i S el i b
Sl s o sl ol OraY ollses
s SIS Lapllss pyy Slost 5 LU (15 25
40855 sdd il IS Uil IS o510 4 &S|
LU S s gl oladl s oy bams o
Voora and Thrift, ) &5 oo apuloes | Slodst &1

(2010

$59WsS lapllisi pgr 5> (55,51 £l

O A P Y W B P PR
$30slaS slapliae y 3 a8 il oo S5 5e 655
Lz JB s 4 ANl e onl 2 4 ge
3P S b ez Ll5 e B 5 O35
SaosliS laplll oy 3 SLSILE (65,0 A3l
Wl (S b 53 S Ol e ol el
S el (5355008 Dl a5 5 5 il
O e ph e Dl szl A5 5 o e o
e el Gl 65,0 58 celw a5 5]
w8k s I3 VA o Sle sk 4 3 g
U8 sy S Jlde (Alam et al., 2005) Coul sl
o O S50l St J s Jsb e S
Silwed 3 5 03K e 5 05 e &
Bl s (65,5liS Sl game W5 Glagia
(plralr) S e 555liS Glatn 53 .l
S5 3 8350 s s SLSI LI 50 5
2l 03 sl e LA s 4 S il (g g
S303LS (55 & edd W5 (6551 Cnd Lagt s
0N BV S glaals 53 g 03 UL edld G oae

OYA O 5 sl (6 ea) dil o e
gl e hed slacs s L Ped sl
Sbaplie s 53 oS il o 25 55



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

S aphe b pan O350 05 kS VN0 sl oS
Wt (0l 53 (83555 S5 A IS e WAL Ll
355 eSS W s p kS W5 s b5 A Sl e
Loy3 TY Uslas ages 45 355 o G e 4352
Ll 1y ol slaeltiie s ol 4y 2555 S35
s GlassS  oslde (\YAY (i)
3355 S5 Sl 53 e e 0 e S
5l 0 1 s slaplse s 4 ks
53 Aok e iScsl &S el e Sl 4
Lol g5 o 5 e 208w d gla 28l b aylie

(Gundogmus, 2006) Liwa s i 655 gl

Gaod (g,
oS 5 o ) oS sl g5 el e
s —n e sbaels Sles s SLse glag
Slely gluail sly g5l ol S e
L didadas sl an o 2050 slaplles
Bloss A ile Sl b e iU
s sy, Bl s Osls OL2S (gl (65,4 r\ffl{;
L5\;.. By Q;“l Db ealeul (e duﬁ},;
o ST 3 5 ol Sl s Sy ke
T B P WY [P P JUI S P Py
FS o5 3kasl Lol byl 5 plsie g Jaomer o
YR (Ghs S8 5 g soph—w) das 0 il |y
VS s Ol S clapllss (g5l o SLs

RGO P WAy B QL.';.:

Wy

3303 S35 3 it e ol Slap
YA ss) das o JS5 1 i b

#1035 S5A e e s At ZS (65 1 1Ay S
Sl $505LaS Slapliie s 53 eslinal 3550 o
Bl s 5 2 B s s Do 4 S
Slaplzio s 53 Ll o Sl & 53 pAltes
S Bled S iy 0 gl 150 G 4 S il
ol 52 56 e Ol ey gl & Gl xS
lass il 5l pedael i 34l 0 B ae s
ol s das e ol s ) (635, B s
5 il e i o JalS L il 015 e | el
oy S it Blasl 5O Slay 4t 53
SlaskS s gl 655 dslse ((VYAQ (4w )
YA s 5o mbie e it S 5 5 ol
Gl ot 4 § L5y el Sils kS s U35
.(Hatirli et al., 2005)

ass9) placd ety (551 1 pland sbroslg
S35 b s (s by slal gy 5 s isesl
a o slapllain g s & el a2
SlassS A5 558 0 O an gt b D)0
S3A A Olse 4 O ot 4 plend
Dy gh D gemn (§553LES 53 s i e
Sl ke S350 5> s 551 Ciaad Ly,
Kaltsas et ) 3 5& o0 b 0 4355 25 slas S WS
Sepl s 4 il U3 550 ol Las)l Gal., 2007
23 Sany (355 mle 5l (S 8550 slas S



\EXT N b)w NY 893 ‘d})slﬂﬁs )‘.\JL{ Axwgd g dg)ﬁi)ls Oladlao

=S\

N v Y S

s3pl s

A\ 4

Jyamae JS

v

ciS ‘5LACLEJ r‘o’.»:.w 63,\‘ C‘;Llé A JSJ

oo 3 g e eslil (65 el gladsly 4 s

x VT s (65 el a6 (s o

s S B 53 1K el JUs gty Js3 el YNY

PS5 pianis (550 OTVA (g ple)

105 8 dloee ¥ 6jlad Asles Ll

Q)

x T(Wm? x (A (m? =(J) a3, > RS (85 )
0.6 x Fab

W Lol ey clas A Ol 5 s

Ay o O s s i

MUJ}MJJFabJ;AJ&MC)UW

03 S

R N R S e
A3 ds3 skt bl S 8 e
S3A OYM (gogas 5 00l330) 555 o a2 S
ol okl ST 5 0Lk O il o
s el T oyl sl

)

P x(A(m2 =) o Jeily plasd 35
(AG (J gr-1 x (d (gm-3 x (mm yr-1

VYA

Woaly ‘5)97@:‘-

sl o 3 (50l Jod (512 pLS pnsa
Slie O350 s w0 gl ol (g5l oL
e ol el Slelbl sy a5 !
A s Ol Bl s 53 JUs b p S s
Jo—s Glaeslg plad Sl (65 0l ¢ gemme |5 (S50
il e
¢y il seslg s xS o3l 5 Al )
@8 e il Glaeslg (6551 dalee LS
5 e313,3L) A esliul ) oyl aslas I (g5l
OYAN (65 50
()

oo X (J) o iws 55 6550 =(se]) 5l

(sel/T) Joas

Al il a5l Olge o ey (85 4]
ot Upame 555 o5 s 2 02
(se)/g) 55 o Ol p S 5 i) (S5

S5 Olysan g Aty 51 a5 !
$oladl Jyams A1y SO A5l eiSCole

' Transformities
2 Solar transformity



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

A eslital oSS s dp3 VOV x Vet oy s
o S5l malme Sl gl oS S
b 8 5 53 55 dedog Jss el V) x VoS
e 3l 5558 G5 G amsle gl S
ks gt A ealaal ) 53 g5 OVTY x VT
VAN x Ve 5558 (5 sl anmloms gl sy 5>
i S s Ja) e, Jid gl

s et el STl (5l
eSS pgdo s JaS el T VT a5
S3A S5 amlme Gl 050 a8 S a5 5o
SIS N s e S g
el o olital s S (55 s il 5kS
Vit el s el Sl s
A s Sl 0 5 g 5 el TIVY x
.(Ghaley and Porter, 2013) 3 55 s 435 S

Sl amalome Gl Gt RS el 2
YA XV S5 bl O e S (5
Js5 el 0/ey x VoM 5 055 5 s dodgl
A S s O xS gt
ol Gl ) 7 RS 2 e
355 5 oy e (053550 Sz S (IS EST (55 el
Ao Ja3 e VEA X0 G w5 S
RSt a3l 800 X VT Js5p Sks
05 2 et Ja5 el YA X VT 055 a5 e S
ey 05 sad s ds3 el YN XNt i
A 53 58w a8 0 8 p sty Js5 el XY
.(Ghaley and Porter, 2013) . a3
Olge 4 olylb —aysn Lot odyB —ay 0 o
e 45 3 pdh o S b (S 3y e

L}’-’-J’J le.fhkuuj.h )‘ J&-‘j JA L P8 WY L}iJ'J LSLAJ)—“‘“

3 o508 A Oke dols a8 el (6555 5l SO Kbl 55 5L
VAV iy o5 3l ol Sl 355 e (56 L8 0Ll S (550

.:ﬁ@wjfjﬁi)::l{ﬁl:muﬂﬂlﬁ

e

SUle S,L i p e cmlas A O j5 &S
d (I e he) okl Gob ) 3555 <l +
SSADBG 5 (xSo o 0 51XV ST JLS
il oS 2 Js3 838 Ol (sl oS S S
N WO T O S S TR W Sy TR
23 ds5 i el YA (5 el 4 0L
oy 4,5 L
&)
S aele §osles dsles bl sl i (65
x ¢ x (r(kgm-3 x (A (m2 = i 55
3 (vg)
VYY) e J&s T omes ool A 0T 53 &S
Lvg S8 sbe s caSe e o SlS
AL e TS a5
pIVEAN (el 4ol 55 ety S 2
oA e a8 s ds5 i) U
aslows 0 o5led Wsles 5l oslizad L sddils Sl
T
(0)
(Erodsoil (g m? yr! x (A (m? =i Cils Slx (5551
(4186 (J keal” x (Eou (keal gr' x (OM (% x
Sk lkie Erodsil e cobuw A O 3 &
o3le Ao ;> OM dlo 53wy e 5 il Sl b
0/8 S Skt JI sl 6550 (8l se Bom (St JI
S hdS s Al p S S JEAS
53 ¢l VTE X 10 sl Sb alls Sl
il e dsS sty
b et il Sl e 5
2 ds5 o sl el 80 X VT a2

3o Gy a il Gl 3 ea S L

Jlm 53 i 2 3505 3 S s (S Ay O3y (eS|
C,Sja-

" Geostrophic wind



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

SRS
EUAB e =1
Lx=0 &y ol o8 55 a3 dal g Jsdx=1
alie l3 X215l (g i iy 5a oS (gimy 4 S
Pyt
s U paams S 55 ol oUWl 5 bl
[CEPEPC I RyPRC- PN FTNRR D [P lCa—
(ladsle S o (Dl s @S LS
ol Al SIS Sl 5 5L S
) Sas 3sliS Slide oKl 3 addlae
O ikt (655528 bl s ste syl
I3 Gl Jdod 5 s 5 s 2550 (Uil s
Yoo s iasliS Slides oKl 23S
bSa) s dbod 5 B Ol s oy (2 kS
SV LUl g Jgb X0 08 LUl 5 e
shls &S es Bl b c]a.ﬂ)'lju LAY il L
505 b Ol b it b (55,5158 (Sl
Cola b Ll & e, S ol SUsb
s A AR PH e ey —es YV (S )
Y-r LSS ol hls oll O e
A3l A R PH 5 ey e g
S a0 S aadlan 350 pdS Sy pULS
i b sl o S as el 52 S 55 SIS
A el poslesls 2 s 5 cnilS ole LT # gl s
Sl G andllas 3 40 6\aw,g>¢_drs¢tm
Jpame SLlS 5l 5o g ad iy (6 2 Jlie
sz a5 55, 80 5l Ly 5 & iS ol 0ls o 5L
aolsl Ay Jw olosls 2 U J g o ils o 5 a8
Slhes fold Sl g5,5lS Ol Lol iy
(ESE s WS G 4 5 e S5l
Sesliul b ol 5 bagssle 5 ST L o350
Ge 3l 5558 laesls Ll plil Sl (65,0
b Sl s> s bagosss olad Jol i

V€

Cllaal slataly [EalS 51 las s oS oS Ll 0
S o S by S il Lipd e L
el S e

Slas o o Ol o 1) 0l —aty 5o Julos
Sl pun G0l L35 sladiy s 4ol L5
O3 3,5 i o Gl alaed G gl
el i gl (sl e Sl i Jl- Ol
sl Jab ol Glae 1y el —ay e o
Garg b LS e a b Laag g a5
—aua s 0350 s 4 Sl G Dl S 8
il (ool o a oS pame ORI 5 0B
Mohammad ) ¢l el J_Q; R e A
s Laaysa Jas 55,0 (Ghasemi et al, 2021
A s b et i35 55l eslial b adal s
okal s 4 e 4k Olge 4 Jb- 0l oS
sl

EUAB )
EUAC

BUAC 5 gl sl oos S5 5550 EUAB

Benefit —cost Ratio =

Jle Ol gy A3l o w58 Sl S5 )

b a5l 5SS e 4l o S

warg Loyl sl g aby e ool

— 4 3 e 0331 Cs 4 G B3b Sl S

ol & oy 4S 1S 0 i Ol 5 el

Dyhe Jos i el

E S esliml blaalys 5 aaysa Jad 5550
a0 dl Ol 85l o b e e 55
] Aal g s 4y oy alal Ol i

S slaagza 550l Bl o e ey S %
Aal g 5 e s el ) shiaa dao]
oS L b Jeb glaangs S5l S1as
Lol &80 45 &S o S5l il (s lnne
S LS s (3 e Ol 4y o

awliox=0)) 4w au S L G=1) usa



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

f S 5 23 sl ol ST Ao jasie
0/40 XV 21 54/ X\ L 5w S (gl
dxils 1y g5l op AUL SIS 53 el s 55 el
oLk (55 50l LT s ceees (Hu et al., 2010)
s o ddlaie 0 43 sdiCabls SOl CiS
Ghle cl 53 6 S (550 B s S0l S LS
Clesly jol a5t 4l U—‘”U Jsl 45
.(Feng et al., 2013)

‘(aJ.;f S fl.EJ aw 5500 Bla e s gl
Sl sl el (gl Ly Sk, K
SIS Lt 5 S5l s S S plate
el ol e3ls QLS Y Jsd s

El el 2 g5l G adykdos dv s el
Sipl G pdididas o)y el i ¥ Jur
bl S8k s Sl VAT Ll oS 6l
AL VAVO Ll lilsdS L gl 5 88
55l 4 by se (g pdidsdons sy o ULl by
Spdiddad oy et li b awslie o a8 S8k
oy el Sl s (s L) Sl
Sl SUL ea (A3 YY) Ol 558 (6 g
FURURUR: Bl e A Sl eas OLES
Lo cpaS Jlie 53 AEL e OF o oL
5> s S Al e LS s 4y by e O
Oler Sl G pbididoss Jastls Lo gt b s lie
psehe 4 01 Do ol &8 Sl Sy o Ol
Ol s 510G 5 (e 05 (S il LB
Dl SIS Sl 2 ol oL 5L
S8 oL ol ol ame pLw baslie 5o
AL h e | i bl 1 S il s 55
(i35 53 (Feng et al., 2013) 0, Ken 5 S
Sl p 1o eddclailone 5 S01 CuiS (bt (554!
e le Ol s S walllas o o g bl

AEA

L s G ol 5l eslanul b (g 20 5l pa 4w 48
S I RT-F O3 U P U

S Bl Sl 5550 S5l S oS ol
Al 53 55 samn sbas s e i3 (S
e o sle il 3 gy aln) Ol gl
Sllas Lol 35 8 o ciils polosls 5 55 5ol
(ool Sllas Lol pL ol 53 S (535S
5 A8 5 sladie U ojsla solal orpn
Sl 6 3l el | atio G o llas s
oled Jold Gaas 5L 5 90 (slmesls s <=L?L}l
b 5Bl LSl lsa SO la s > 5 Lagss
s gSell sl s b s s Ll Sl sl
A3 S

azdly
5 S5 S paS S plaiaw (55 ol demlis
S pllad s A 5 slaesls BAMIEPIPHES TR
el oS 0ls O Y esled Jgdar 5 e 3,0
DS S S e 55 B a5l S
P /0 S5 IO VRV SUIU: 35 PV (PN L WP B
BT EEn SN P RVEL T2 ERGPRVAT 2 Eh
fﬁ1565f|r€~'”éﬁf—‘i‘ﬁ el s 4 S
S8k LSl s Ao YWATL bl Sl by e
Dl s s o VY L (g SO (50 4 by
VYT b s st s v a by e slalslS
S s ol ST g5l 035 U s s
Ol adlate 53 0t B2 (bl i
L3 ST s e UL 1y O G e e oS A3l 8
UL el Sl o 4 553l LSS oS ol
el od i ol ol 55 6 SO (g5 sl )
23 had G g w5 0 5 Jso b B s
o ool Lol slollS s e is ol
e G i 4 (25,55 S5 ) Slodas
53 kS 5 s oS el (g5l LT s s S



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

s S
Bl SIS L 5 G 53L 0 e ctS plliiaw (5500 b5)1 - Jx
ol L g5 ! S5k LS (85l S (53l A= o 3,
Ao Sldae BB Sldae EW-RT Sldie
e Y/egxya Y Wity \IARS A Yial \AVIARS A Jss ey 55 A
e AYXY S /ey /84X /et §/64x Y Jss ol Y
VIREY AR TR Jeent INARSEN Jss NE A\
80 |0/ YXy M AAZAR /0% )0 YAAT | YN s e ol of ¢
/Y £/rYXY Y /e 08 o/VIXY Y e S 0

\V/00 1/ayxy Y £1/8Y AroXY e Yo/01 V/0XY Jiss S8 1
</av y/ovxy et Y/a1 TAEXNE 5Us gt %

. £/ X\ A AN YAy Jss Sla 2 S A
VY/YY v/AXy Y Y80 Xyt Jss Jes8 q
YO (VAN o/ VeAxy T ¢SS Ul pile Ve
AR 1/0YXY Y YNV V/YIXY £/ /40Xt Jss oy S| 1
Y V84340 05 Sl \Y
Va3 VAXY VA/NY Y/YXY Ye/VO YYXY 05 O35 50 555 VY
VAA 1/¥axy /87 )T \A4s VAEXY 0S5 Slind 558 Ve
AN AN £/0 AABXY AR VVVXY e 0S5 ol oS Vo
A F/ANXY ¢S 3,58 35S 1
Y VEAXY M AN £/0AXN T YA /AN T 05 oSl WV
Y/8N YVEXY T VE/A Y/AAXN Y /8 £/AXN Y SUs e 5 Sledst A
Yoo V/eagxy Yoo y/aExy Yoo y/exy =

TAves \ERTR TAO oS 5kS 5 Shes

OF Sler gt &4 o ) 3550 S
Gl Soly (VYY) Ol ) 5538 L e 5 (V/FA)
S ot ld 035 3L (Brown et al., 2007)
S5 s L5 S ol e ol 53 (65,00 5 Skt
e & S ol (ol il 4 bapll il sl
S cis el Lo ot il o O b
sy bt ol e o S &S glolslS
Ol s p S (S50l 250l 3 als ol ant]
el OFAT) O as 5 5 b g o

VLY

o5 slaasl el

S G i 165 pl 5 Shes o a3 LS
(S50 2 Sas) sy J§ cnd (55l 5 Shas
Ol el ool = slasasss 5l sl 4 L)
o g el pioslas OF SUL e 5 as s
i Aoy e Olis wSL SUL el
Sy & S LKD) b slass s
Sipl 2 Shes Cud artli WAL e el
Loy s glolsls JLs 5 58500 paS oo

tUéJ FUVTN SR W RO OTE BPR Vi s B VA



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

3 & 3 5,4 o~ s (La Rosa et al., 2008)
5K s S ES V0 1y el cpl liie Ul
Sy » &S slasdlas 4 (Fengetal, 2013) 0, Kan
ad sl el e o s 53 S

..,\.}:JJTCM,;:@\/~V\))}§}ldjfl:ﬂag¢.¢mj

Wang et al., ) o, an 5 SSls el s 4 Y/£0
5 Sas Sl el aS W S 5,08 (2014
ool s asl e VA e s rxf Sl g5l
Cop s 50 S s e e (65
s LS (Brandt-Williams, 2002) ;LL 5

OLan 5 35,0 el s 0 V/YE (650l 5 Shas

R CR P T S I B K < S S pliiaw (55 00 (sl s - Jguer

Glalls L Pk LS oS o=l )
\A/VO T4t LV/VY (L R) s pdy Lo \
V/os /¥ v/ (EYR) &5l 5 Shas S Y
YeAQ AFAL: \V3 (EIR) (55 ol 138 ale jov s Y
£/v8 /ot v/ (ELR) Gy lame i (5,108 51 cns ¢
[eant /YYE ALY (ESR) (5 ol US> 35 s 0
YV Y/EY +/OAO (ESD) s Il el 1

oS skl el b s Sler L
OYaY) OLes 5 5ol Sl NI
Qmﬁjfﬁd\ﬂb S ) .E:NLSJUJ“\%J&L.«
Ghaley) 5,5 5 J& a0s s pUel £/38 585
b gyl 2xLls luie (@and Porter, 2013
35T s 4y /Y Sl p kS (6 |y S5
,> (Brandt-Wiliams, 2002) Ll oo -
Il s el i et (58l 2L
Slps N O Gl n 1 ol el i, 5l
VI FCORVA B QTS T

55l ‘CJCST A CLEJ dw g3lal s lis
@slasl LT 6l 0l GlollS Lt 5 5580
G300 (A9 32 4 D gos S ¢l 3 g dadel s
ﬂappdjb-djf‘b\jjha.lﬂ;rw :\.A”JAJ:.«M}
s 6313 OLE Y g 53 0T s 45 A aulome
Laos b Jad 5550 7 Jgd Rt R
5 S s £ s

\EA¥

oy Gt el
ol 165l Gy e gL Ll
el S5 (5oL Ol (85 0] sy s 1LY
5 U5 o e s e 0L | S
) om okl i S ol ) an g Joily
sas LSV 51 SUL Slade oS0 Jb s ca sl Ve
\}lj;éjazﬁwgmjjéswﬁwgﬁi
443)*:1@‘&45@\6@{..:,”1_“45:,_“!@#&@
oL opl Slde sl 5L 6551 S s K
&l r/0A0 r,rfg,,:s(aua; Sl e ol G s
S Bl gl 5 V/EY 5l S S ol
L3 oL i oS 55 YT SIS L
GG op S 5 F3L 5 Sl eis e &
Sl e GlolblS Sl cniS b
S opl Ol (5531 S0 oS ol g8 bl
wf%wwﬁ GO i il el
el Law e 5101 (oL et ls o 3 e
058 53 0T g 5 Jler S 3l 5L
e i Bl 51 e 3 5 Sl UL o O
S dls pesle &S pl GlallS L cis

L;A)f))jﬁg:ﬁ;s(ﬁuww’;).}éj‘%b_



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

Ol SIS L 5 3l K S i8S pllian (gsLasl HUT Y Uy

35 A salasl sl 3,
Elbds L S8k LS pS
YAveos Yol TAO: S 3 p SAkS d ez 3 Slas \
YAv s o AARERN £Y e S 53 Jby Llpe dpams o b Caid ¥
YA e e YAYeos 0V S 53 JL e My all=b o)l 0
AAOYE 144TAL YA S 53 JL e AL s 1
\EAFARE AT YorqY S 53 JL e Wy glaas s IS v
VAOY ¢+ VEYVAL YAYA Sa 53 JL e oAl el s A
AR Y/ A VAl Sa 53 JL e PO TNPUNACI q
o/ Vot ARR) Jbs ol pp S5kS Sose e Ve
o slaasl el
Ol dilain )3 i8S slapllas glawy 7o 5 el Jad 25,1 arwlone — g
CPV BPV R,1,22% P=TR-T (B) ladael s ©) by p | s glapls
EYVVAY S NAVEe e AT YAV A AT YoYaye . pLS
AY4000Y+ YOANL+ v e AT (RARVSARR AAARERERY TAA T 555
YEOA s VYrr | FEVTaaaas AT YAOYE s o AZXEERERT RN B PR FAG TR gL

OM&MJAQS€% a.us‘_;é\..a.ﬂ h.fl’.r-ﬂ' Q-@?dﬂfr—:-‘-ﬂ: d‘,-\’:—o d‘,.,\’.-

o5 slaasl Gl

(e | AEUAB/ ooc AEUAB AEUAC x-y EUAB EUAC X
NEEEY Ve T4IVE ey EYAVAYES [ V—v | AVVEees EYV\VAYE ) oS
Y Ol ¢t £ VVVYA YAQET L ee | Y=Y [ YOATE e AY4000Y+ Yo LS
¥ bl VY FIOVFTUeee e [ OYTVELONAY | YR | YEVTere e [ YEOAGVY e | Y| L

L Sos0 i S5L 0SS 5 o508 o S
AL s 3168 s e Ol s cpl sl OLES
ol | (i el SRS Lt S e
S ey 25m Saell 53 LS e 555LiS
G b Cose g eSS A A S
i 3 Al e S Sl S ol
Mg 2 sd o D ae M5l e G S
2,5 o Doge S a b e Sl Al s
Al 55 5 ol L s 5,sliS G sl e
L5 OF bl 5 ose e Sl 5 b —ae 855

sl 5l sl Sl ame Cad a5 B 205

\ k21

ok slaasl el

QM;"S(aUé_} Ao Gl ausa 4 s se ol el

UL by el s 4 VY 58 AL
S 5 S5 LS 4 by e aupa 43 s S
oSl 4 by e ania oy Do
g cUé..s_}b U'i\ Lﬂjb)brﬁﬁ-&fﬁcd“dw
S Sl a4 S8 50 s 3sliS s
55 Lo GlllS Sl G S L lie 3 S s
Md‘ﬂé)jaﬁup;;u.s)béj:_i.ﬁQj_wﬁ‘ﬂ
L_S\Ml}x‘)k?h:»_@sru J.AT kL—wJ‘L} '/"\



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

0130l ol pl o wd Sl Sl 0T Slex
AL S e i8S el eS LS
SAL S Cashame L el ioes
e 4 Sy GlllS Sl 5 S @ S
S (Sl S el UL O el s
QJ,S(:U@' el Rl s oo DL ) s ol o
(S Rl s 4 p S Ll 5o 53 S
S DUl poman (mla Ay 5 2l (65l
S S ey LLE 5 SUL oIl Sl S
i dideie anwgi 53 WlS e iS Gl Hlsy 5t
A s e S1as das e 0l il 5,8 3
e | (i el SRS L S
RS o e Sapll 53 S (e 555l
plaias bs o (S04 (2S5 4uph 43 s Do
S i 5> A3 e IS Lt oS
A sk e B e S Gl 6t S5
2,8 o D (S e a1
S 58 3 sl 5L s 5oulES Gl
L5 OF 2L 5 Gose e SRl 5 (B —an 5551
S Ll 515l S pas Caad a5 B 205
AL asls L;Jl;'—: L5)U§¢M.:§ﬂ .,\.Eljj‘_;g.} Soslis
Coibgr 5 A3 Sl aS ol Gl 2 ey

/:“’3\

e OGl - b ) 5 (slag e+l
SUG Blas 5l 5 aas 2alS 1 655 an g o
2y |y eslial Slos
mils i)l p e ) IS (5 Sans
o 2o el ol eoladl 5 (655 (5
GlOllS jl ciS plld oS 5 5d e bl o
55 5 ol 01 allb el s 035 UL OF e LS
5 &5A G et Sl el bl L
2 Lot ol el Lany 5 s (s3La3l
S s ol 5 oy gla el

EEEEY) QTU.;L_ JAJB-JATJJQTW‘Wr.Lf

Vg0

adly Ay g8 Cwd s Llg el 5yslis s
b g 5 A g Sl aS ol pl 2 ey LSL
/:"E‘

JJ_WQKA\»UJQjéu‘“ !

DUl Bl 51 das 2als ) 6550 s o
;j“" b oslaal JS\J}

aL&.sLAJS Ol (’J“f KIAY <=Ua.$ ébw\ J.:lx'
ﬁgfﬁm);@}mqsywasmoug
A gl i ol s s kS Gl Goso e
O8Il 5 55 o)) del s w0 YA
U 3 Q}A@;HWJ)}TJ%@JS)A
Ozkan et al., ) dsl cws & V/AA 5 V/AQ Y/YV
FRVARECTRY gl 52 a3 53 peemen (2004
Esenguan et ) ol c—wsa V14 S5 £ol5e
.(al., 2007

(S 35 ot g Sy

) Ol plaaas Lt S L (55 oo

2l Sdeslns 5s (5,liS laplla (g5l
b5 AL g slaastls aalllas cul 534S e
DSl S S el 4 gl ae
oo 3kl b Ol gllIS L 5 550
S B e s e s g5l 2l
5o Fr—an 5 b Slrely e (rmes
el 4w gl p bl 5 phibies slaeslg
53 edel s 4 b el axlllas 5,40
s o Ol alie Oladlas 3 oal s slias b anslis
L aglie 53 Ol 5530 LSS5I (6500 sla o Ls
b o baglis 53 55 5 globsdS Sl 5 oS
et e il e il 5 e Lo
o s S5 Sl a5 6180



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

So o3g s Lo (Brme 5 it
Sl il o 03555 555 5 ol ol s 58
Ll cis pllad cpl 5 (6551 O e DS g
S ealiul QG oy o 5o 5 i s
5l 2l 65U s s el DUl
355 5 okl Sl G 2alS ke ian
23S A S sl 5s 055

PN L P A CUE._} Sl g Lt
o3l 53 4 by e Brae (551 e Ol
G pae Al il o 5 SO g8 s J3S
Syt Go b Sleslg 55l G as oluang
o5l 5 SIS slae sl 5 Olaxle 5y sl
}:jjoufJ_ilajs S, S
Sl g il (B8 Ol 55K 58
5,8 513 8wl s slilslS slac s
Ol alate UL iy 4 a5 b (e
3 Sh—do 2 $5AD Sh gl i A ¢l
23 a3l pl sheslaal sl (65 500L 1 (oL,
Al LaSely Wl e glalslS slacis

(SiosiS p e DI 5 (6551 CkS
S5 5 e S0 S e S
v Yo ‘)'IJ,L 'J\J','.\

Q) el 5 s ol el o o s
OES 55 kS W5 s 55 B ae o)l
NEFDIVY () V8 alS a5 sl

310l o w33 e e 03l e
o3 03 oA Jdeisan s (VA (Gl e
s SRl slolsaly 5 5s5lis lapllas

Sl YY L0l 55 e Sales edid 655

\Ea!

B A s B s 3 baparls b s Ty
33 S5 5K S Bl a8 Il il e s
Sl cpl by s pd e 2L ot b jastls S|
S S g s AL S 5 lapls
ey sy gosls s 05l Ll S

Al axils Jslas

[CX] V9]

Bl s Se e Gl Gl m g e s L

:»dea Sl s oblegly 655
los Gl oA e G35 o 5 Jo a2 )
bl S el b (5,5lis slaplls
Spi il Gl e G 4 s b5l
Gz Lames Ol L O3 UL & a5 LY
s 03 ol 5 8L 5 S0 oS el
Glaiols, b Sl s s ) e
@3basl welys Ol sl adlane 15,01 0y 5lis
fUé'} (Slaru g 6LA(=LE_3 Rl balie of
SAL Sl eis ol Sl i e s LY

T R R e sl B (S (giax
P SRR R P e et
(S3WS slem by $3osliS sl LT (T0)
Olab U elest Jsl ol

23858 .(0VAE) L Sl s £ O3 o
&T,ﬁ>¢ﬁ@j¢&iww@:rﬁ@)§
(V) 0 (gyslas ol g olisla S Ol g s 53
REAR

Sl w3550 OYA) e o sass 5 T eosls 3L
(oA ke Sl rezin (65,5LST A s (655

D 3 bismlS cp s Sadge o s W (S

@ sl g5,y i)l J:.bu“jcuu».u" .(\Yvay)



O1fS0b 5 SRS A6 h e drnsgi 3 S Sl 5501 2yl iy 3o o

series of  Folios. Center for
Environmental Policy Environmental
Engineering Science. University of
Floriga, Gainesville.

Brown, M. T. & Vivas, M. B. (2007).
Landscape development intensity index.
Environmental Monitoring and
Assessment, 101 (1-3), 289-309.

Conforti, P., and Giampietro, M. 2020.
Fossil energy use in agriculture: an
international comparison. Agriculture,
ecosystems and environment, 65 (3),
231-243.

Chen, B., Chen, Z., Zhou, Y., Zhou, J., and
Chen, G. 2023. Emergy as embodied
energy based assessment for local
sustainability of a constructed wetland in
Beijing.

Esengun, K., Gunduz, O. & Erdal, G.
(2007). Input—output energy analysis in
dry apric\ot production of Turkey.
Energy Convers Manage, 48,592-598.

Feng, J., Lu, S., Fu, Z. & Tian, D. (2013).
Emergy analysis of protected grape
production system in China. Advanced
Materials Research, 76, 3938-3942.

Ghaley, B. & Porter, J. R. (2013). Emergy
synthesis of a combined food and energy
production  system compared to
conventional wheat (Triticum aestivum)
production system. Ecological
Indicators, 24, 534-542.

Gundogmus, E. (2006). Energy use on
organic farming: A comparative analysis
on organic versus conventional apricot
production on small holdings in Turkey.
Energy conversion and management, 47
(18), 3351-3359.

Hatirli, S. A., Ozkan, B. & Fert, C. (2005).
An econometric analysis of energy
input—output in Turkish agriculture.
Renewable and sustainable energy
reviews, 9 (6), 608-623.

Hu, S., Mo, X., Lin, Z. & Qiu, J. (2010).
Emergy assessment of a wheat-maize
rotation system with different water
assignments in the North China Plain.
Environmental management, 46 (4), 643-
657.

Kaltsas, A. M., Mamolos, A. P., Tsatsarelis,
C.A., Nanos, G.D. & Kalburtji, K.L.
(2007). Energy budget in organic and

\EA

CJ))JJ (W"\V) S cW} 9 O c(_SJJU < L‘jil_.,’i)
Sladllas L(g5,5LaS s 55 e v,'udéblSM_,J
A=V 0 0g55LES Il anw s 5 w51
St 3 (s Slag,sls s )8 5 Dy -0
‘_;LAW 03 55 2L ey (OTVA) 'C‘éfb
el DUl s samme (65,508 Oode 5 e
00V =0Y s OLES (35 5 sy (ol jor il S
5 5 o P Sllas g5l i8S o 218
55 &5 ebls (v G 5SS
Sl iagie (sl Ol g5, 5LES S s 551
J._e_,.;,a L;A)Jj_é a&iﬂ:
cM ERS ;u_"‘_,J) "C‘U&’:}S e cuﬁu>w Ty
A e snh o ol Lil
9 t‘d"l’“b REEYY “z ‘Ll)j"-"ls c.T 4&.:]5 €0 (g
ol g s Shee L5 (WTR0) L o8 (e
P S50 Gandlas 165 5LiS rUéJA__.w Sl
6‘43});6 Q)S B °}:iL.{. 6\4.3\: Q)S ;ru\j 6LA¢U@
SooalasS Ol g Ol Jg855 Ol e i 55 o5l
SIS Ol g 3 p kS W ol slaplie
A o8 ils el y iyl el S wboll
ula:m €)l.¢ a.l.(..v.h}}: M
Alam, M. S., Alam, M. R. & Islam, K. K.
(2005). Energy Flow in Agriculture:
Bangladesh. American Journal of
Environmental Sciences, 1 (3), 213-220.
Bastianoni, S., Pulselli, F. M., Panzieri, M.
& Rustici, M. (2006). Exergy versus
emergy flow in ecosystem: Is there an
order = maximaization? Ecological
Indicators, 6, 58-62
Brandt-Williams, S. L. (2002). Handbook of

emergy evaluation: a compendium of
data for emergy computation issued in a



\EXT N b)w AY 893 ‘d})slﬂﬁs )‘.\gb Wgﬁ's dg)ﬁi)ls Oladlao

Ozkan, B., Akcaoz, H. and Fert, C. (2004).
Energy input—output analysis in Turkish
agriculture. Renewable Energy, 29, 39—
51.

Ozkan, B., Kurklu, A., & Akcaoz, H. (2004).
An input-output energy analysis in
greenhouse vegetable production: a case
study for Antalya region of Turkey.
Biomass and Bioenergy, 26 (1), 89-95.

Tipi, T., Cetin, B. & Vardar. A. (2009). An
analysis of energy use and input cost for
wheat production in turkey. J. Agric.
Environ, 7, 352-356.

Voora, V. & Thrift, C. (2010). Using
emergy to value ecosystem goods and
services: International Institute for
Sustainable Development.

Wang, X., Chen, Y., Gao, W., Qin, J.,
Zhang, F. & Wu, X. (2014). Emergy
analysis of grain production systems on
large-scale farms in the North China
Plain based on LCA. Agricultural
Systems, 128, 66—78.

VEA

conventional olive groves.
Ecosyst. Environ, 122, 243-251.

LaRosa, A. D, Siracusa, G. & Cavallaro, R.
(2008). Emergy evaaqq Aaluation of
Sicilian red orange production. A
comparisonbetween organic and
conventional farming. Journal of Cleaner
Production, 16, 1907-1914.

Lefroy, E. & Rydberg, T. (2003). Emergy
evaluation of three cropping systems in

Agric.

southwestern  Australia.  Ecological
Modelling, 161 (3), 195-211
Mohammad ghasemi, M., 2021. Cost-

Benefit Analysis of Agricultural Products
in Sistan Region ». Journal of Rural and
Development Research. 11(4), 69-71.
Ortega, E., Cavalett, O., Bonifacio, R., and
Watanabe, M. 2023. Brazilian soybean
production: emergy analysis with an
expanded scope. Bulletin of Science,
Technology and Society, 25 (4), 323-334.



