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1- Regional Climate Model-Providing Regional Climates for Impacts Studies

2- Ordinary Least Squares

3- Positive Mathematical Programing
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Figure 1- Location of the study area and its surface water flows (19,23)
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1-General Circulation Models

2- Regiona Climate Models
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Table 3. Changes percentage in the selected products yields under different scenarios of greenhouse gas emissions

o958 ol 550l sloejs>

ol gyl e Y gae

creb 2905 295! 29,8l
-VIYY 7NN _Y/-a V/AY A
Y/ VA SV/$Y RyN3 B o
—/5A — I —eJEY -IN¥ c ol P8
_v/.q pyAvS Yy YRS A
Ry —/va —+ /A Al B i
—/¥0 —+ /¥ NAYS LY. C s
—Y/a. —¥/\A -v/00 7 A
=V/AY -YIYf -\/5- V¥V B )
-V/eo -\/xy Y —.Jav c sy @)
-v/ay BYAL -Y/YA -¥/-5 A
BYAYS -Y/¥Y -v/av EA) B o
AL — /Ay RYA /A c Spes
BRI R/ -\ -¥/-y A
—/vv —+JAY — /v~ —/ay B
—Jv¥ — Iy <IVA v c it

b b o imio oS ol SU S ool
93905 sl glaojg Slbl jausil 3 Lajide: 5 5l
b e sl
@ by 3,8es )3 ool 3939 4 Sl oy
e adl o 09,mld sl 059 )3 9 (KjhaasS Joarme
» el (el S5 Ll g ol e (54 el ol

)9.“:@ s Mo cdus JBJ.? 2 ke (’y‘.u " 4>9:b
OBl g I slod (Il L (S T jlasl oS
MK ‘\J f_’x...a U‘U)B UL"‘"‘ )-‘-’Ul L;Ltbo)? ); L)")L’
sl &b st 355 e it Y gas 3,Slos
e WY gaze 3Sles (g5; p Sl sbajls
M2zl Ol 508 g pe 2l g 39)5 5l slaoje
el ojp Ngame 2Slas (55, 5 SIS (lajl0


http://dx.doi.org/10.29252/jwmr.7.14.151
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.14.6
https://jwmr.sanru.ac.ir/article-1-765-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.14.6 ]

[ DOI: 10.29252/jwmr.7.14.151 ]

WYY

P P ol pl laojes 55 ale 5Sles
ly Jsame ol o8 Comln «@Vsmmo plo b duglio
w23 o lis Sl a8 il 4 cuns
Y gase CulS y C]a») Sl oliee F Jods
Cos opgid Gl sl loje I S e 0 ) Cokie
a3 go Hlis sl cajls il calises gyl
Ol b aS 05 e dlanMe Jgdn ol s 4 dg b
Olwl ol gl l5y0liS” GlaldS sl il
s SIS s by 4l iy (SbiesS
o> ial3dl o JWis a4 g (IS (olansl8 sLisl ]38 b
Wojg> 5l So 5y cpg3 il ey oB)k LRl
laly s asle aly Y game cuiSyj mdaw I o]
ooy Ol glie (i g Al o0 g g (K425
(> g pa5) oS ol S b Y gae iS4 |,

ygo &) (KpaesS Jpaze 5Slas o Cusl 0je )]
daxdo (398 s p 0933l sl o3y ialS (S e
YO+ 5l eSS clale 5 glalsdS sl jials L oS 2 o
» iy g Gl 2l GYgame 5Ske gl plia
paS Jypaze 3)8es 5 39)300l 5 39p0l8 ol (slaojo>
adl Gl b Jlo b awlie ;> 9,mls e 55
P Yaame 3Sles dwlie L (S job a4 .cuwl
L oS 350 disde C 5 A il 5 Sl clogy )l
N game 4l 5 Slee S glajls Linl gals
Ggme 539y b s ol sl sloeje ) couie
P sl @ Jaase 3 Sles ¢ Jlo lgie 4 .Cunl ol jorr
Cov el 59,5 oyl 09,ls jul claoje
@ (A Go)lw) Gl glajls jlazl s gg)l
Jlo b duslie 55 2m)3 YA 5 VA F/00 YN (a5
ol 3,Skee Ll ofime o8 o 3 il azdly ials )l
i 4 SIS a5 clale s Lulys ) Jgaome
G 3l sleoje )3 (C oslin) plian YO+ 5l a8
Olyss Abb o 2o yd V0 5 VYY /YN OV i &

Sl il Ll alises (glagyyluw con oo Y guaze CuiS 5 pdasw Clyusd Ao yd —F Jod>
Table 4. Changes percentage in the selected products acrage under different scenarios of greenhouse gas emissions

98 ol 3ol saojes

il gl e N e
creb 295 392 29,0l T
VY IS Nire - IfY A
/¥ v/.5 \ITY e B o
Y¥ vI¥Y VAR YAy c ol s
VYA iy s v A
vI5A v/vD VIAY ¥/ey B ]
¥y v iy %D c ol
_Y/A¥ ¥i¥o ¥/ _¥/% A
_V/A¥ ¥y —Y/hwv Z\A¥ B .
YN Y — /A _uJsY c e o
ZENY ¥/iv- _¥IYA s A
YR /50 R ¥[A B o
YN Y Y YT c SSarsS
_¥Ivs ¥/F\ _vlav v/ A
—¥/wv Yo% RYIVY YN B
YIS —I5Y — Iy — /%0 c Rt
ALY Ve/DY —AAY _AISY A
¥\ —¥/aA —y/ay —Y/o8 B o ggere
S
v/ YAV v/ Y c

4ol g 39)5 09l @9,ls sl leoje )
b Jlo 4 Cans 1oy AT 5 V- /0N MNAY AFY iy
Uil b O olis oo oS b 3 ailbe ialS
Plate YO 1 jeS Olie 4 Gl lajls clals
soje > (=i cVgame i) mhe gene
Ol aoyd Y/OR o YIAY X/Ye XY 5y 4 03500k
Slofs Ll il &8 casl o 51 Syl oyl b oo
CtSpj g GBSy oee)li bl lalsls
oRlBl e pliwl el slaojes )3 (el); S pane

...\lbbga

w3 o U5 PMP Jue zlis 368 (slaaidly 5 (58]

N gazme ol ;5 o I o lipgliS o5 &
b b oVgaxe cuiSpj daw (Al 5 o 2 5 paS
I i 2905 9 el sl i > SYL
sl 055 g (K parsS Y giame bl o Whoje plo
Sanl Galiel boas)ly oYL ol 5l &Sl 4 e b
255 4 1) S e Ol (il GlOHS S
Cund & ol & dag bocpl p o380l ey o olaisl
izl Ll 58l b A oyl o oS 30 g0 dlin M ool

i Y e CuiS 15 paw gaezme slalS slajlS


http://dx.doi.org/10.29252/jwmr.7.14.151
https://dor.isc.ac/dor/20.1001.1.22516174.1395.7.14.14.6
https://jwmr.sanru.ac.ir/article-1-765-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-10-23 ]

[ DOR: 20.1001.1.22516174.1395.7.14.14.6 ]

[ DOI: 10.29252/jwmr.7.14.151 ]

YFA 9 LS)L.‘.-.'] «T:T slolas gAdye m—b‘ g_:l).....u P L;lAJl:'r.\f dL&:)‘K )L.;’:.;'Jl C)l)ﬂ L_dL..)')I

059> (&l duoyd }N/"\ Sl gjyslss o sl e (C:
e 39,ml5 jsul 0o (sl .\,’o):’v/\‘a G 2g) 0l 350l
Olys X9y & a5 b 35 okl Ol adye Glie il o
5ol g Lo Sl o Jos & 5 bl (slajls Lol
o958 bl sl laojes 33 dop —AYY b —Y/VA
ol 5l 51 (S0 Jods gl ( IS ol a4y il o pusio
oals 5 Lol il 4 porie SlalS slajls il oS
el 0 g3 il sl sbojes 5 ll Gl asye
g9 Sl s bl Ol as e Slyuss Loy duslie b
LsMo (C 5 A (slagy i) (clailsdS elasls Ll sl
b Cozpn g guen lol Ol asye Jial & 295
i Bhbl jauadl o glaldS S clle | juals
Dl o plin o Y0 ) 530S (line 4 39,8L5 4l
5 oyl Hwll el ol cde el od gl Gl as,e
ol Blbl alelas)] g SliwngS sble )3 0aSTy, LS,

Al il ojg>

L bl O (lolis g asye Olyusd 2oy b Joso
G ol il ke clag b cou
ol sl slaojgs 1o 2 3 (C 9B A lag L)
Jote cnl > (ile g Cute polie a9
el Ol (Lol asye fals y (Al i I (S
Al e juul glaojes 51 S o 0 WWAD-AY o9 b
OB L &5 250 dinMo B oo @5 4 25 L
Olise wdlisee slag b cov glalbls b Ll
ol Bl a8l WAD-AY oy b oylol O Lol
Jlesl 51y cuiS 5w Sl 4 barye ol )
ol el glaojes I S 2 3 C 5B A lag b
Fobar 9 IO lajls il (al38l b sl oo 938
i (A ol cod) el YA Sl g ) clale o
9l jal ojex )3 (lj)liS wg okl ol Lol
d905 3l 0je> 53 9 (30> OIA) Waojg plo I i
» DBM.C .bl;u,c u,wl)s‘ (..\.o)b ‘“/V\C) Lbb)5> )JL» )‘ )ws
oS izl il b cul ol S mls ol
Gl €59) plis YO+ 5l oS daw 55 (slalsdls

Sl oo Ll Calisee (glagyyliw cos O ((LolE g 4 e lpusi doyd 0 Jods

Table 5. Changes percentage of water demand and supply in under different scenarios of greenhouse gas emissions
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Abstract

According to the importance of this issue in present study first using of time series data of
years 2006-2012 and RCM-PRECIS simulation model the impacts of greenhouse gases
emission on climatic variables temperature and precipitation under different scenarios in
watersheds of Qazvin province was investigated. Then, in order to assess the impacts of climatic
variables temperature and precipitation on selected products yield from ordinary least squares
(OLS) method and regression analysis was used. In followed, by consider the result of
regression analysis in positive mathematica programing (PMP) model the amount of the
created variation in supply and demand of irrigation water and agricultural output in watersheds
of Qazvin province was investigated. The results showed that emission of greenhouse gases
under scenarios A, B and C affects the climatic variables temperature and precipitation about
0/43 to /27 °C and -14/1 to 1/31 mm. This case changes selected products yield in the surface
of each river basin of Qazvin province. Change in yield affects acreage of agricultura crops
about -10/51 to 3/17 percent, the amount of irrigation water supply about -10/4 to 1/64 percent
and the amount of irrigation water demand about 1/60 to 7/35 percent. Also, the results showed
that maximum and minimum decrease in the gap between supply and demand of irrigation
water happens in Kharroud and Shahroud watersheds and about 9/20 and 1/82 percent.

Keywords: Agricultural products, Genera circulation model, Greenhouse gases emission,
Positive mathematical programing, Supply and demand of irrigation water,
Watersheds of Qazvin
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