0 slack /a5 caass Jlow (DOI): 10.22092/ISFJ.2019.119528 Ol oMt ale alas

039381 (1 3 TN Hb O ki DooligS g Lkouidy O 31 (o y
Ol O 9 559 28 90T iy
Ll gy laas S sle ml 30 O e 536 T IS e
“h-balali@basu.ac.ir

Q‘)ﬁ‘ ‘Q‘AA.A cc)‘muf‘u‘_;‘.ﬁﬁém‘d‘(sb)\gus é._\s.‘.:b:l‘d ‘(_S:)JJL:LISW\QIJ@_’JJ: 0\9‘;_\
Ol Olaad (laas Luw e o sty elaial pole 5 oliaisl susiials wliaisl 89S =Y

WAA slasa Bl s WWAA cudigmo ) iedb o 5,6

oS>

oo Ol & alBl s 51015 o o ol 0 D313 s faes 5l D31 S e 0Ll g0lasB] sl Jled
3 Bk G s Gl BT Gk S el St slaadlsn S (S a8 el e S al
5 Gl iy ot 4 5 eolal (bl 5o OT elg Comal g ar g b el Sk Ol 2l s
w5 3 s o5 ekl 5 SanslisS 55 OSLE oy e3p38l 50y (Sl et T ol e s o
Dler o 3l O3 el ol mlss ol oad eolisal (55 sy b O § o5 ha) S sl ol (el ol
3302 b 5L S I et 3 ls SO i 03933l (B30 (ls e 5 Sate 3T il 5 w8 s Sb
BB @ ey bl OE is 035 58 5l s » plen b S (i) 5 (ke OT ml b s s
5 b st e 30,8 Jlasl Al do g syt oddl Sl S s Sl Gbla s 355 olgity
Slesion i (ol Sl s Sl el 5l U (ST 6 ced 58S cosaenl gt Sl

335 alp Ju ol 5 (SOl Sas S Gk Sl A5 B 5 5SS

ARDL o M (ise o] mlio (S35l Ol ¢ sonldl Ol i S Gl RS

T o’

oy


mailto:*h-balali@basu.ac.ir

e o3 SALL Slua ueslB S g maeails &3 gy 5

olKaa 5 I

odmlive ) o)zl 5l aingy w0 e T o0
b oogdor tel bl Sufslesed Sl - ) 09 00
Jod 1) e Sl a5 anl (il L
Lulys 5l 90 9 olia! el i)k, Ol pnas -V oS
Voosdee Fowle oo 4 Opzlee 5 ooad obxl
9By ee 9 Sye E5 Om S St e Sl
2 @l g ol Sl o5 09d oo onalive Jio oy
Ol - 0)J08 o Sl il (505058 5 (Sams; Sl
oS ol aslin o ,Sles g Cladgr o Ol s et S|
Slogrse Sufslsied slagly oAl oyl ol ames
Song et ) wil o olié oy calie Zolaw 40 0wl
5 9o CublB Wl o ame Jalse 9,00 5l @l 2008
Slos lee o 1y spo Dlsal 4y o Gll 6]
(Bigelow et al., 1999) sas 13 5t cov s 4
Sk ghals alex 51y glse g O Sl o )A8
L olee 5 @bys glale oo adgs 5 0l Come Lo
b wlyige 505 1) 6r9 5] 4l wmsgoi 58 3l cow
b Sal ials alex i arlye cor oS
cilie 4,355 pae 5 (b Of gl 4 s rals
a1y (e SV garms 0aSudg (o yid (sej <
G $P mbe iyee 5 S ol a0l el
4 ally malyz 50 S8 (S0 (g ) WIS Sgaze DL
Slyeis 4 GiSly 9 650 o 1) Ll oUly ol
@9 @ o Sl (ried e Al (el
B G 5 B PR COME T 1T P
sbml il @S ply o |y enar sl iy
wais 1 ol lse g ol Ol cal (Sow a5 &S o

(Cochrane et al., 2009) .5
dori 9 SaS bl o2 Ld ool anaiyy 0 ol
eolidlgn ()b mlel pl a5 290 g0 Cguime SiS
(6,3) Cewl Wiwgn 5890 3 Olpl 5o a8l S oy
L 'IPCC) oldl clpois Mlops ol O
15 oyl omlilsn oyl & Wl do oMbl (¢l max
L sy 950 lollins] aen a5 ols lis 055 3,155
ilodgy gpgy aVle gl HSle o gme il
Yo o olpl (Voo V) IPCC in bl (uizman

! International Panel on Climate Change

dodio

2595 2 ol Dlpis 3B ogas p0 sl salss
DMt pSup; dlex g 65)0laS Gl slaisy
5 S=sS iges gl (Gregory etal., 2005) s,ls 55>
byl s 585 b o b ogs adlhs o (VW) ), Ken
S 5 Shes il 45 wols olis Yede L olldl
O3S Blide sblie ;o B Lo )3 jaisz g 356 ()3
FOLTIRVSIESUINT SRWNRSE SR T A C VAR YV )
sy 50 g ales Les iolidl Lo ay Gowe sl oyl
(Yo%) o, Ken 4 TOrres-0rozco ol o <ok
oL, ¢ Lehodey 5 (v++)) K 4 Sugimoto
ale 2lep 5 O Gl g boasay (6,105 51 (V44Y)
obale cilizes sladisS » Led 5 (Sl Sl ol (o3
s 5l 4 S olas a8 5l oSl pess iles S LS,
GouslaS it G, Giipe S S el ol
sl ol (Olayide et al., 2016) 0gi oo wgumno
slagidun) ;0 sy el podd 4 e wlgioe (B0
Olore 4 O (15 (WWAY (suule zl) 08 (5 )5LiS
AU ol Sl 5l 5 55l Slagts s 5 (K
(Tian et al., 2008) s 3

ol 53 2l Gygn g OMd idu 2 slaans o
Ay Slse Gefin 3l 25 el jghiear baysis |
Ll OYAA csoxlss 5 Sby) cul 03,5 4og S
Lo 0 gpfale pgasds (isu pl )0 goladl cudls
b 5l (oYl balssy, o) i sl s
Spdyoe b seldl Ol slaailge 5 (glos yuS
ouij Slogzse (S5 e (oled i 2lem g ol Sl s
<l g ol wlss (Tian et al., 2008) s,135 o il
s Lo pesd ol adl anils aeites 65 Wl e
9 098> p peitee jeb 4 a5 ol 4wy glaosyy
,» (Pondella et al., 2002) s 135 o 31 Lyl (2aSTy,
Jles 5 (gyed a5 Cewl oad 5155 sasie Slalae
o) Slrodg Ab) g drgi 2 45 Wles mie sla S
Is 5 o 1S ylge S 5o (T ( Sluls) w58 il
Gub lahuly Ojgo 4 b el id ok a4 daaisS
5 oS 0 e Sl Jelse plo e (5,135 )1
Sl Dl pohe (nlple sdoe (2138 0y L]

oy Oise 4 ol Gleb Coxex Glp 2l g
OA



0 ojlad [ondud 5 s Jla

Ol Ml ale alas

3ces ol 5l ol adlas ool sl alaul bl
Sl cgolazdl oK Sy b a5 el pylaze alive Slalllas
9 Olt podbns juf g pudions g Sedily 5 SkedlsS
sloadlye ipees 5l (S ol 4 Sk gals
el Ol 25 S 00538l )] n el Dl
B oy 990 anlllae o 3 ) bl (oy9n b ool

IRERYPI

W gy glge
la i 00938 o3l S5 alse (soamie Slalla
Olgioe Slalllas oyl 5 Wiogas |y golamdl Calise
oblds 5 A 5 (OVAF) )Ken g ooljogesme a
adg b gy 5l Sldlas cpl jo 0,8 o lal (YYAA)
‘_nguM;u ooﬁ}él u,u))l &9) U"‘ 5o a5 ool oolaiwl
] LJ“;U UT A.Jy ‘5‘).: 6_9).@ ‘_gLQ:ooLej )l G”b alise
(Solow, 1956) g o, Jow 5l Sldllas pl yias ,o
Oilp i e olaul 00938 50l s adei Al o

503 gyl 155 i Slalllas 511,

VA = Acf (Ko Le, Xe) - (V)
wre = A (ompp Syge B 0398l A3 = VA
SBsss 5 abopw 609750 iyt = L 5 Kp «(s35909:5
0398 (A3l 4 bgipe @y aen ;0 adsi e 03l g0
L ooolawl 5,90 slooolys plo = Xp g anib o b isu
Jold g oo oS el dbgpe A A5 4 a2y
(P .)154\ ‘QT c.gl.;.a ‘LS}}';‘ (o) )Jm LS"\“J?‘ LsLmooLe,J
Sladgs 5o adl lge plo b (65,5L3S5 58 e 5 955 gyl
-0l oy bl oldlas cpl i o sl S
ol aslllas ;0 g 20,5 eolatwl Jaw g pad gl el
azgi bl oo oolainl Jow opl g & IS 51 55
aile Jlelge 5 Dt e 00938l iyl s pdy il
5 @oleo O 5 oy 509750 callyp 5 o slaadlse
Ol &b eyt o ead a6 Sl e
N Fee Jelss omsp sl RS (o0 B 6o osg 38l
5 qura OMed idu 0093l ) p (SW)k alex
s eslaul

Log Fish = f(Log Rain, Log Ext,Log FW,Log Inv) (Y)

04

W .\.(b|5.> 959, ‘;..\.:)L: OV o ol L: OMT JL‘;
0 ool oS alaw 50 (YY) K g (oo
gz @pist 4 arg b owles s 0l 1) ol
SlS g Olts g (a8l Ol ad snuay 5l (gudg alisee
ol anllle o ol slaailis | (S ol 4 S
2 SN Ol Gl eaS LS iy adsi (g pdy )l
5 4 xS oo JB pyp 3)50 Daeaily g DkeolisS
2ol 65l ol Dl oy ppas o (S
Sllas sloixl g golaidl glacdld 5 Slusl aols>
Dy O 250 iy ogas 50 Ll gl
hpdy Oy 5 5keS Slalllas Lis (lsn 5 o 5 (sorld
ouds plol (gogazme Jlows Slallas 35 HeiS Jlo jo .ol
ous ploxl Slalllas (5 4 jalre jgbay delsl o .ol
g on 0,Lil 039> ol jo

L aS Wols las 095 aalllas o (Y41Y) o2 5 Lan
dbsy; o5l ass sly O wly Sl 4 s
o)ea 5 SONY .ol o il33l (Thunnus albacares)
(55 dod) hame Jolse 5 Gas S cmyp 0 (Ve A)
SO a5y sl & a2 (Usbe 5enST 5 @ by IS
S (Stor (Thunnus albacares) albs ;o5 ol
OFAF) 5,5 5 o0l addllae b ol scmlin Suoj
Lilea jlad o bo copm YL (Son oaimsylid
Sade w8 astin iy o=l 0 el o Jlade
lee logne IRl dse Lad palS 5 by
Sade a5 aes e las (VYAY) oL Kes 5 (6wl dslllao
exo ali8l dea gles olidl bl fad o ses
anlllas o (VYAY) gaaly g o5 ol .auS e oy (55l
Sl ol s 31y ey @Bl et o8 a0
o8 ds a5 Woged s Ll el I3E 31 6 s
ol ale 095 SLdla> g odldl o3 sla S5y cde 4
g5 (Sl (SW)k oS Gos b et S e s
oo g UYL 5 1> s K= ‘ul-’);' )
Ll ula)j o 4O L’;‘°):’.5 )L:..,u.s uiﬂyo 6‘)|$ ‘QF'L”.J"Q
Sl g0 e e Sldlas Canl asine 4SS jghiles

Sl el 655 SO ppas 0 g 00g (S8 i e



e o3 SALL Slua ueslB S g maeails &3 gy 5

olKaa 5 I

» S el syl 4 by e melS sl
oolitl s8I 51 Sl 0> b el gy« SzsS (sloiges

Ly, siles do piio glp (0L sladady slasy aS 54l

0,8 G 0
O(L, P)Y; = XK b; (L, q) Xy + C'we + u; )
@ (L,P)=1—@,L— @, —- —@pL? &)

bi(L,q;) = byg + by L + -+ + by, L i=12....Kk ()

= Loabor Jotes slopiie = Xip g aly it = 1
Gl yeie Slles a8 conl SXL (g)lop We 5 addy Slas
Sl yeiie dae 5l (20 Jalds Jae 5 eadiress iy
Shawi = Prcealiog sl ite plo g Sloj s, w5l
laaidy olass = G 5 aily pite sl 43, G slaadds
b oo JEue o uiin gl ooliul 0590

L o slopsite 5l Supp sl e sloasds ol
-5lss  AIC) ST Lufgs 5l (S S5 L e
ey by (HQC) 5558 —pla «(SBC) (e
ool S slaaiges 10 Ygane 5,5 (ot ond o
ol azpo B ogdioe edlinl (njm -3led Slxe
97 Bro baidy (e 50 e (nl g5 o 3l o0k
Gt @3l Az Gl e @l 0 g wleioe
<!y (Pesaran & Shin,1996) s aalys ls,e5 »
ookl by Jawo pled 5l Jaw Gowaidy olpo aulss
A abaly 51 X Sl jeiie a4y gy ool calpd 058 oo
KU IPCIRY

_ bia) _ Dbio+bu+-+big
L7 1-3LP) ~ 1-B1-Bp——Bp

i=12....k N

Jol al> o 55 20,5 oolitul (S 926 4 (slal> e g0 (B9
0303l a2 laite G Saeaily BLI| a9z
bal,S a5l 51 cnl @ly pol adllas |5 09 o0
oS! ol (el abaly 3529 0l 5l ey o solitul
655.” bé;@ \))5—‘ﬁ oo G»Jba.l 69§.” O g u..\.m.\...l.:

109 00 3591 () alaly & y90 4 (ECM) s zeeas

Ayt = Qy + alet = azﬁt_l + &t (Q)

G J5 o353l b3yl b @S = Log Fish
(Sl ol b 0, = Log Rain (DG
=Log FW o gl Jlasiwl ool o0& = Log ext
Ol 23w )0 50 Jonde SIS, Slasd g o2,
= Log Inv 5 (sobeo (2 jeitie 5l (patld Glsie @)
pae Jodo 4 ol i p0 6,18 e jes (ol o,
s S J2ls Sl 5l Gy ailoye s997 50 it (2L
el Olge 4 OL Gise 0 I8l e
s ool Jae j0 ile juw (505250 o
5o oad osliul slapsie (Sloj m Cutle 4 a2 L
355 )8 e 2590 Lyt oUle b ol sl ()
colis s 5 3,5 G Fslr QIS (g S, LS5 51
oo Slp oS Sl b pste o by sy ln
b oliwl aidbpreni Jod-( S0 Ggesl o it SULe
b ©y90 4 (ADF) 4l poasi Job - (Koo e
{(Dickey & Fuller, 1981) sl o

AY, = (p = DYy + XL, 6 A +e (D)
Y e Joladde =Yg ccenltoy90 0 e SO =Y
o 5eSileo b P 552 = ¢ 5 pll 45,0 Lol = AYy
@bl pos (0= 1) o B3 wilee S Wby s
bl ¥ st Sloy g 095 3, Jho (28 ST 5 ol
VAT
anlllas Ban (rizmon 5 b= Sus (sejl @l 4 azgi b
Jo laeite plos SaaelssS 5 Comasily Ll ooy 52
L sl gdgiors Jue bt i essil ) b
Sz sl Joo Olyie 4 [ARDL) 55 slaaidy
b oddsl oS ol s ,S bl bl bl o Juloo
abal, s slp (V230) Shin g Pesaran Ly
REJE FPNSE e
s moomai Jao 5 Soeaids alal) 05505 e S Gl
5905 4 yzie 5 05ls 093 0 5 | SaselisS slaolis
@ by 6035 e syt 2B L Sl

s 3ly bd alal aiilen e it 4idy o] o a5 ol
Yy = aX; + bX;y +cYiq tuy 4]

! Adjusted Dickey-Fuller
2 Autoregressive Distributed Lag
% Cointegration



0 ojlad [ondud 5 s Jla

Ol Ml ale alas

5 oslial b Jas gloyeiie oble sy 5 Lol il

Lol 0ol 15 Jgoz 50 adlypren Job- (Sod (s,
wibbge 1¢) 5 10) ©jso @ layiie &Sl @ axg L
loaidy b g)loy meogiogs Jos wglel sl Jus
Sl Wged @ 39 SaeS S w4 ad e oy
s oolanl oSl aigy aady Sl )0 oy - el Jlne
63l 0,90 ey ARDL(2,2,2,2) Jow (bl ol p
ARDL  Joo 5y5lp 5l o obxsl @owelssS
B 13 g wloats o i bl Ll 4y a5 lnaidy
sl o)ﬂﬁ s el B> ¥ Jgue BUIPREEY Ve
Slagygesl mizmen g iy sladidy b Ggew )T, 095
o0l LY Jgazr j3 Joo (Biln (255 5 S (25,8

wisly 1(1) S5 azpe 5l grex Ve 5 Xe sloyeite S|
Susaily alaly 0575 4 azgi b ogy wimlgs Lle Ayp g Axy
S dalys ble 55 & cplply aivs Llo 5 Teq 5 Ty
ol T 298 (gl oo 8,90 5 Bowaddy glas Up_q
3l de,s Wiz 0)93 p8 53 a5 wwd e (LS ptie (nl o o
dhl) Cow @ g ooad houd atuly e Jols pas
Sy50 dxol> (VYYA ( ciw 353) 0gd oo SGOH Dol
ol lmools il olpl JS wnllne ol 3 gy
der Sy s S o T e ) adle
4 ool oel Canay 555 wlidlsn lols g (555L88
Eviews li8le 5 5l 55 syl Jelos 5 Jow 051 jslate

ol 00 oolazwl

P
SlaJoe ;0 Wb o pid GBS by (iSe )0 4S5 ghiles
DS 0 518 oy 9y90 bypaie HUle ol Sloj (g m

(ADF) aidly pasi' JJgd— 555 (yg031 31 ooliusl by b pitio (o ilo (ousy 2 1) Jgor
Tablel: Survey of variables stationary using adjusted Dickey-Fuller (ADF) test.

39 ADF oLl ,lado
axyo A Azl

ADF o, ,laio Slode

< Jol 4 o Joolis = ) Je sl o oy )8
Fozed o) . 005! L pdito gl jo0 (Slo
b yiio
1) bLe —Fl¥ bLeb YA SYIOV (Log Fish oM sy o3l ;)
1¢+) - - Ll -OIYY =YY (Log Rain) S 5
1(V) Llo =VIgh Lleb -\IYY -Y/ov (Log ext) oI Jlas!
1) ble ~¥IAY bl ¥/ -Y/0V (Log FW) JiS c5 5 slass

addy 5 phaw ;o OO s el olass o BT o le
SMed B ag Glie 2 5)losae g Sue Sl pgo
05 2 Js ol & S s Gl S el anlis
otu 5o oudels olaws zoli8l Loas sl Bge LD
S le (B9 1 B g eolee W (e (DS
2 IS s e Sl 55 s e 4 5 ead
0,89 50 CuddS Sl L 45 Cawl Sy (s ju pgd adds
5 wbee RlBl ole s 9 olee 0 G aes
o onl eogi8l byl b, gl ST A el
Gy Sy Salidl aS ans co s pitie (pl o ole
G e oy iy g3 50 g gl 0 IS (69 0
Ol adu 00938l (5l 50 (gae,n VY g VIO il

D g0
4

p9d 5 Jsl 4By (b o)WV guxr mls & azgi b
03938 (53l 2 s gres St Sl Sl ke yese
a o olad asmas pl oyl O s gl 060
L s> g DaeolisS 5o 5 3,0 Coadl Loy (Swisl Jole
Gl 2 e Sl (Sl oy 5l Jle g3 2usiS
S Rl A Gl el walss gl 09 093
@ oy s o g3 (b (SWb ol 5 ey
03938l 3l Saldl 4 e asys +f0Q g ¢/0 Y ol
O (S (97 4i8g b (Sl d9d o 551z 0)90
laobly, Glil &b 5l laailsog, 5 LOVE Ol mlaw
5 WS n alp oale ad; sl 5 fmilio Lo w3 00
Rghise (Blo fule Spo & 4 g Comex 0l 4 i
Code Pl Ol i odg g e Gl poenlnle



e o3 SALL Slua ueslB S g maeails &3 gy 5 OKaa 5
ARDL(2.2,2,2) o259 saidy L g5 5095 Joo 2591 gl ¥ Jour
Table 2: Estimation results of autoregressive distributed lag ARDL(2,2,2,2)
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Table 3: Bounds test results
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Table 4: Results of long-term model estimation
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Figure 1: Results of CUSUMSQ coefficients stability test.
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Abstract

Human economic activities have caused many environmental impacts that can be attributed to
climate change as the most important side effects. One of the components of climate change is
the change in rainfall pattern, time and space distribution of rainfall, and also the reduction of
rainfall. Considering the importance of water inputs in economic activities, especially
agriculture and fisheries, in the present study, the effect of rainfall change on the value added
of the fisheries sector in the short and long term has been studied. For this purpose, the Auto-
Regressive Distributed Lag model (ARDL) has been used. The results of this study indicate
that rainfall in the short and long run has a positive and significant effect on the added value
of the fisheries sector. Rainfall by improving access to surface water and groundwater
resources has indirect effects on improving the value added of the fisheries sector. According
to the results, it is suggested that fish catch limits be applied in critical areas affected by
climate change. Also, in order to adjust and adapt the country's aquaculture sector to shocks
caused by rainfall and climate change, the field of technology and production improvement
should be provided through providing banking and financing facilities.

Keywords: Climate Change, Rainfall Change, Water Resources, Fisheries Sector, ARDL
Model
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