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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


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-05-16 ]

[ DOR: 20.1001.1.22516174.1395.7.14.14.6 ]

[ DOI: 10.29252/jwmr.7.14.151 ]

VFY 9 LS)L.‘.-.'] «T:T slolas g dd,e g I‘,.lsl A_JI).M.:.' ) L;lAJl:'r.\f dL&:)‘K )L.;’:.;'Jl C)l)ﬂ L_db..)')l

X SX +€ [I°.] (5) abal,

rj — ri

X 20 YL, (%) alayl,

P Al (b ghpaaly Jlo Baa 2l (V) dal,
loojs 3 T 5,5l LBl sgm ggece T <o)
My Jeloe D ] g OVgamme Sl 1l
21 Jpame 3Skes g cad cip & Y 5 Py sl
| Jsame Mg sl joole aze Cp of sl oj>
Lo T Jpaome culS 5 o Xyjg T il 0 0
55 B Mdlie wsde Mg T sl oje 3 j edles
Slgaad o i |y e a0 Ades Jole ya solatiw] Cows
“J"-’l) (\ﬂ “\"‘u" Cuwd & (am - X /X|r land ) ‘\]‘”.])
94830 LS (o) 590 (3blia )3 ‘) e Cudgae (¥)
iy dloyw g G e 2l ol lp
My lp oy glie JS By bl cpl 53 29800
Codgize (0) ) Adbie adbie ) GYVgane
sdmlin Jlide X o] j3 a5 am3 00 Lt 1) Jio il
SsS Cuto Hlade €5 4L Jo o bedld pdaw oud
o Cadgiome 553 palie (F) alady 5 1) e
L |y (oxiuly Codgama o590 polio (0) dlaly o |
Taw (29 (e pd Cadgione ko j (F) dlaily and oo
(1Y) ol laclab
5 (P> 223) "SlsS zn @l (5T tpg> Al
ol welye

(clols scwd) (Ba polie sy ol
asye 0 Jde et laCodgioe (gly odddiwlon
Db odlilol pod d2yd dnje @l (pe3S Sy sl
'-‘*f’l’gs" f)' Q)W @ &b ol o) S

TC,; (X)) =~ Zzzgru g (V) el

I'lll]l

by adbioo aije @b (wlde jel)l 10y (38 a5
(V1) 90 dpslone o ]l oolii
j ~ . ~
g - i IX if X; #0 o
Yo ix, o if X, =0

; oAb Friwly (g Jho Cye ipges >y
Ao S ol (priwly Bus 1l s o pl jo
slitwl @) Jao slacgdgiome b olyen as e (o350l
9 99b e J> ol dbyo 4 (omiwly slacudgie
el ol pusts job 4 ol sriwly (Jad e Jhe
e sl V) 35 e sl y 4l o 3 005 asali
Saely i dallae cpl 5> odlatel 3y50 (025

Dgd oo wblo nj lally) ©ygo 4 (Jadd

s A 095 (b engid gl szl slaoses )5 (Y1)
g% Eviews d)‘)ﬁlf).’ Al )1 oalaiwl L (\YAQ—\\“‘\Y)
Wy ) Q)ﬁéé{ﬁ:\jwb)ﬂa& &b

Y, = f (T,,s) i=12,. (1) dad,
Lo.)]awy.a i ‘l J}.\mb)ﬂo&.‘aww Yi :O—l)bdsf
4 g L: Lol AVl L)")Lf la.wy.o :Si 9
e Sl eolamal b Ghily cpyiee 0g3ge slodly
On b daly g i8S Gy vl
2) Coye 4 Ngaze 3Sles g @bl s dL"j):")li
el Cuwd

Y =QD+Q()*S+Q)*T
+[R(D)=Q (4)]

Py sloyiie m l) oSes Ghiln rye V) daly
(Vi) Jyasme 3,8kas atsly puiie 5 (S) G5k 5 (T) o>

e Q(4) 5 QD Q) Q) s ki
I Sondgs g8y g (V) Mt (g )5 )055 L;fb
(WA) 15 03lizl R (1) gl 450 gm0, 055 21,5
(PMP) Cudio 0y (532 40l Jobo

o Cagsn g VR0 JLo )3 sl PMP Jas
2 g0 OleMbl | odlatwl (Jao pl jd IS en) Lai
Cles & canl muwly slacudgize By (gla e
dpge sedld mhw 4 |y s ohyaely dlue
RV é:l; Ty ‘51).3 01555 ).:.)Lu _\SL;o dgdone
dl.mkA.Jl’ﬁ élaw 4 AJ)SL;O )l)s oo lkiuw! dy90 Lgl‘_;‘a>)a.c
o iy Olex Goyb 5 base 1) e saaline
ol (risly glaCadgiome BB & s> (el
(2lad) G g gaw o (V1) S0 il
ol el Coanl B PMP s (6 saels s p5 6l
IS5 gy dn S5 bcwla Julos gl 4 gaw
esls 4c gosne b |) ladbie b ‘Am L;Ltauf}"g.?
gaw 3 1) 5 3y90 slacuwlw g o390 Lld 5Sass
PMP Jao (VY) a3 c0 51,8 (cwyp 390 04 s 3blis
dlo yo dus 5 dibaie Loyl b gollas adlllas oy 4o 00 &)
8 (Priwly pj Cope 4y ol
o9 Ghs by Jae iyl ds g
Je S de Jels dsge ol ilale lacwd
0Bl ajl s iSls s ad (ghyaeby
iy g mlbe odgione 4 dasg b il ye e
slacwd (lad ghpacby Jro Jo 5l M
O0) Wloe cand & Jao lacudgime 4y e
8l ) ©)ge & dls e cpl (3L JSS

Max I1= ZZ( Y, z i J”] g ()l

r=1i=1

Subject to:

Zzaﬂ] j — brj [I rg :| (\c) ‘d"’.‘)

r=1i=1

)

1-Spatial Aggregation

2- Quadratic Cost Function


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

[ Downloaded from jwmr.sanru.ac.ir on 2025-05-16 ]

[ DOR: 20.1001.1.22516174.1395.7.14.14.6 ]

[ DOI: 10.29252/jwmr.7.14.151 ]

A

ro)'9> 2D W pawdyd ui éJLA :Wr 9 d)L.)T OLaJJI)
2 A Cal blojw Codgize Sl (V) daly il 0
| Jpame oo sl 0 aiie (8 cops oK
wl Fsel 05 30 wyiwdy dloyw JS:TK
Ol 2 &S amd e L 1) 8 ge 0 Cudgase (V) dlal,
JSTLa 5 1 Jsame s el oY B LA,
aayly b T ooul 0jes 0 Guyiwd LB S g9y
ol 1) eyl mow (dg iopue Cudgize o (VF)
R

ol g bod (codlil (gl pusie Slpei e (o 5l
b ize nl Sl y g SIS lajl Lazl 31
2 odel dg3g A Sl ccotin SV pame Sles p
2 EigtS Sldg olie g el Gl Gloli g asye
J g yn 20 neB gl sl lacje
25

)5 ©ype gaVle )b g b 5:0ke S Jou>
).:mi Slojes 51 G a0 1) WWAN-AY sla s b
Hmd g0 LS (2958 i

r=li=1 (t\) 4]‘,,.])
5 4 4 14,.8.4 ,
_zzzajircjirxrij _Ezzzgrijxrij
r=1i=lj=1 r=1i=lj=1
Subject to
4 5 4 5
szrij SZ:Z:Xrij (Vr) il
r=1i=1 r=1i=1
4 5
DD ETX Xy /g, <W, (1) ke,
r=li=1
4 4
DD kg xy <TK, () b
r=1i=1
4 4
> > La,.x, <TlLa, (\Y) ala,
=1i=1
r xlrij >0 YL, g (VF) dlasl,

(V+) oy dbbe Jbe by in b (3) abal,

2 odaw IS4 amd o L 5 sl oo 03lys Cudgisme
o odnlin (olacalld paw pgee I Y gme CuiS
Ol ool codgase (V) daly A8 5 j9bos ab Jlo

WAD-AY 0)55 (b (938 il 350l sloojon )3 Gk g oo (slojeiio Cmdg =) Joa
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Table 2. Average changes of temperature and precipitation under different scenarios of greenhouse gas emissions in

the watersheds of Qazvin

(MM) o)k Slyssis e

(€°) o lyuss (30

C sl B syl A gl C syl B syl A gl sl o>
VY ¥IFY “AIYY -lav s Ay 35,85
—e/AD Y QA -1oA - VY 3958
Ry VA S <Y -153 \IYY 3955
VA —B/VY Ve -lo¥ .15 VAR NN

O 9 A 0d) pesd \WAD-AY sl Jlo u"l"’) Sy
b glas (U0)k 9 Wd) (ol Jole o Clpis i
&y (v Jo) (lablS slafls jLisl (135 5l
L)" )I 9 M okl (;:\/9@.%0 D)S,Lo.c 045 00 ymeST
IS 53 Jpaze o ol 3 Shes Sl i G20k

A dwle ).yu‘ dl.am)’?

Sl ) Goe Sy Jos I Jobs mli caw Jouo

N garme 3l Gl 5 b (eoull (clo it 35
S e Ol (g8 Gl sl laoje 5> e
Sy Stiie OY guaze 5 Slas Ol i ()
Y gz 3,Skes g il 1l il slaojs> Sl
sloosly 5l ealaiwl b iyl g Lod caul8l (sla psio s p

slabdS oal5 jLasl calisee (sbagy ylow Cov oo G guaze 3 Slas Olyuss duo pd -V Jods
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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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