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Abstract

ouSe

Over the past decade, the increase in population, pollution of water
sources, climate change, excessive extraction of underground water have
fueled the reduction of water resources, and Hamedan province has
experienced severe water insecurity conditions. Therefore, the present
study was conducted to analyze indicators of the adaptive capacity of
agricultural units in water insecurity conditions in Hamedan province
using the Delphi method. The statistical population of the research was
formed by experts in the field of agricultural water management at the
university level. By using the purposeful and chain sampling method,
16 experts and experienced specialists from the universities of Tehran
University (3 experts), Tarbiat Modares University (8 experts), Bu-Ali
Sina University (3 experts), University of Shahrekord (1 expert), Payam-e
Noor University of Hamedan (1 expert) were selected as a sample. This
selection was made based on their expertise and cognition of the region.
The results showed that 17 categories are the most important indicators
agreed by experts in this field, categorized into 5 social, agricultural, eco-
nomic-financial, technical-infrastructural, and institutional components.
Based on the results obtained from the principal component analysis,
respectively; social (0.473), agricultural (0.236), institutional (0.127), eco-
nomic (0.088), and technical-infrastructural (0.077) components as the
first to fifth important components in adaptive capacity had high im-
portance and weight. Leveraging knowledge as a social component sig-
nificantly contributes to enhancing adaptive capacity in addressing water
scarcity. The greater the farmers' comprehension and awareness of the
water scarcity challenge, the higher their adaptive capabilities. Based on
the findings, suggestions were made for improving the capacity to adapt
to water insecurity in agricultural units.

Keywords: Climate Change, Reduction of Water Resources, Agriculture,
Adaptation.
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Abstract

OS>

The climate system is very complex and has made the modeling
and predicting/projecting face many challenges. Although
climate variability may be detected and identified through a time
series of observations, it cannot express the interaction of various
components of the Earth's climate system. General circulation
models (GCMs) are essential for simulating the physical
processes governing the atmosphere and the interaction of the
components involved in the Earth's climate system. Statistical
downscaling extracts empirical relationships between small-scale
observational variables (often at the station level) and the direct
GCM output by applying three approaches: Perfect Prognosis
(PP), Model Output Statistics (MOS), and Weather Generators
(WGs). Bias correction, widely used in climate change studies,
is the MOS statistical downscaling approach. To dlarify the role
of using the inappropriate method and software in increasing
uncertainty, two scaling methods from the model output
statistics (MOS) approach are compared to correct the bias of
the minimum and maximum temperatures. In this research, the
outputs of R and CMhyd software are compared to check the
uncertainty caused by using inappropriate software. The output
of the EC-Earth3-CC model for two variables of the minimum
and maximum temperatures was examined using CMhyd and R
software. Examining the results showed that the CMhyd software
has a significant error in both extracting the direct model output
and the bias correction method. For example, the PBIAS of direct
output of maximum temperature in Abadan was 2.10%, while
CMhyd software gives 5.10%. The result of this research shows
the need to use the correct methods and software for processing
the output of GCMs.

Keywords: Statistical Downscaling, Model Output Statistics
(MOS), Bias Correction, CMhyd Software.

Vb B8] S8 b ealdl 0y9lp 6l sy BB skda
b S8 L (GEM) IS 33,5 sladas slugy )
Sloysie gu @bl sy bl Lol pulide .l Guly
9 (oKt &b‘u 00 del) &.?35 wbde 30 laalin
Jhoslaal b1y 5855 olde 5o ladue uditus SlWigy
Jus 319y slaoylel (PP) JalS alT (i 5,509 duw
&MS J.SUA &l).éawl (WGs) 89> §L®JJ5A 9 (MOS)
oolawl Q.:Lé‘ s Oldlas Ho o5sS S CTIPAY )
425 Wb .Sl el Gl b 5 MOS 8,095 950
Cewd @ ool wlda jo a5 Glong;dl iyl &5 Cuils
BB T4 s @ )l ol slaghs) hawgd (ol e
oL s ey S S84 dadue SIS Cushd pus
35 el Gl sl ol (San 5 canlial l3dlays
EC- Jus dlwgp polo pioghy 5o 0¢d ladde dluig
J8ley b dicdin 5 diueS led yuie 93 )y Earth3-CC
@)Lu Gy b daolis R Lawgidelyp L) 9 CMhyd
ositnn 39, zlysiwl 55 dz CMhyd Hl381e,5 sls Ylis
Az BB slas (o)l gusal wnl)d ples) 3 g 4z 9
23 dicdin Slod puliunn 139, )l duoyd digé Iy 0ylo
CMhyd )l38lp53 35 S Joys Cewl 0383 duoys Y/V + Glab]
SxSH54 poy) Gigy (ol dou (el Cawddy doyd O/ -
Iy GCMs olus9, goiloyp 6&)1}9@3 9 bygiy)y puso

S eolés
Joe dlu3g 0 slaoylel (gyll Lols wlis 1guudS glasily

HomePage: https://jwsd.um.ac.ir

How to cite this article: Yazdani, D., Zarrin, A., Dadashi-Roudbari, A. A. (2024). Statistical Downscaling of General Circulation Models (GCMs); History,

Principles, and Methods. Journal of Water and Sustainable Development, 11(2), 15-26. doi: http:



http://dx.doi.org/10.22067/jwsd.v11i2.2401-1305
https://jwsd.um.ac.ir
https://orcid.org/0009-0001-9801-005X
https://orcid.org/0000-0002-4542-3176
https://orcid.org/0000-0002-9308-1019

ssb 4 Wilgié Ladde (il priges ditwg lddhis o
Silwdacd |y T8 y00 Wilen poldie SzsS slaunl,’ 380
ohan $3b) slagilley b SezsS glagslde 15 14 WS
Cowl 00d Cuw 398 glayidle (V+VY Schoof) witwe
Olsis b @lie 51 35 50 Ouizes) "ol ulde on) 1
28R Ghgy dlsisdy (dede dislid 53 (U puldeas)
9 S S sladue ol GBS SIS o B (oS
slowly 5 glddhie L) ¢lp) SSesS glapsbis
Sy Gy GeBuslde Soole Cyle 4y .Cuwl 0ud (e8!
Gloe 9 lddhie glagslde 44 GCMs (29,5 Lds
Salel 2ol 9,595 90 dolis (BB wlidie IS)sbds .Cuul
5 Gl Lalslds go5 95 (V) SIS .Cowl Snliod g
bl BB oulde glaghsy o iegs olyen 4 1y Sl
odd 0315 Olas U ol 5o &S yebobs dade GLES
2 W 9 Gl dhz 90 3l Wigie A wlde (il

SIS L3 LIS Gis)S sladus elitnn 3139y

Sealys BBl
Gl sz sladlse
Sl Abutde || ger g dib
e Sy sadue

only A SSE Y A S
I
>

~ 300 Km ~1Km

Jlo b 0l 43y (el gy

Swaliss 5 $ylel ol wlie slod,Sog) -V JSs

bl baloy polal 5 (2528 sy S Golel S pwlidia
Gloe @Bl 5 LIS (205 sladue eufitus 3la9p o
65 3 Ol e OF plasl sl & Caul (o) Togas)
SDSM” 41331y wile dhas ol 53 Jsluse glayl3l
3 57 S glounld (gll BB ulide 23S ool
S50 B ulide gy 5o 1) dihie (ldlRe bl S
Lo 15 Siluslin Leuddl slaosls 3 S g 3,54
3G S WS e oolitul (o8l Sy paw 53) e
Sealiad BBl dy Cud 9,509 (ol slatadgase
Glslne 430 (5,854 Cagw s a0 (o) ) . Cow!
(Saelyd GaBplds 4y Cuws S 8 G190l

Cewl dzrgl )90 fdeg
Y(RCM) gldihio o3l sladaw 3l Suslus Lol pwlde

\i4

odd Cely (S5 03l 5 Cenl Oz a8l ol
Solewns 425S) .0l dzlse Gl Glapidle b 0T iludus
S 30 ot (lelid 9 pasds 4 B Ol Sasgs
bl witws Olaalie @b 5l el laysie Lile
sladdlse iSen 5 Sl WG4 Hlatd Oluslie
& Bro ol dilole asl 0Bl sladiloluy) Calise
(ailabe 5 51 (o Olsied) 52 osls] Slapeiie s
590 dlele 3 5laz Slayusie uyy a8y D84 dgume
62902 Al 9 sl ot g ot Sie Jold
oy plulis o> Byb 31 .(VAaY (Trenberth) ol
el o] 081 (5555l wieils Ol sladely 9 Bl s
G35y ounl 50 OF Wl 5 08l wbol luliss @)y
140+ dad 53 .Cawl Gy9,00 (GCMs) LIS (53,5 sladus
gl Silwdd 4 3B addl gladae dadibly GisusS b
229 8 i Sledible dzuwgs HUS 35 s= (33,5
dhulsds 52 31 ) plagilwdud a8l gladde .0l S5
Lo ildl g Ladue ol S Lo dly) S0 38 6ol oyuilsd
it GlodSid dhil a3 1) yauw g0 5 e o) oS
Gilwdacd sl Calia OYslme ) pugw 5 S o ol
20 bgilwdus WS e oolaiwl 3¢8 sladilge I SO s
5 laculy ob aSb ahii ;o @l ciline Gl poliia
.(Y+¥\ Society) sgé (0 iy 9 el ladas

Glole Oldlas gly 037uS jgb 4 LIS (53,5 sladue
@ Glise glacaldly 4 of ) \‘U,"slb)g (O4R) (Q.Ab‘
oo doe ol (V) Boer g Lambert) 1gy0 4
ohzg i Slaoylozsb 9 gous slagandgsd &)l
old e Sl )0 ((ue) 9 e R vl oz
$ly Wl 5l &S Whls (iSen p a1 b (weildl-s2)
Meehl) d54 0 oolitul o8l Gumy dw dbolu G3lwdads
sl ded Wiz )0 LIS G805 sladue .(V8AY OhSes
21 o) S (038 Kl do 3L dswss pogdle
Lo g ol laxils ($laas 5 Glad B diljs)) Sl plS
02993 do s, S euaad 4y |y Gz sd OLLs SwS Syl 5 o9dle
5wl il 035wl glagyliS il 5 ol
b Bl 5 Jauss wilen (euldl yuss oS ol ol
A(V+Y) (Navarra) Llos,S el,8 3.5

Sladis $log;Suig ol ounl 081 51 Lo Gi51s jida
Glol min lodue gl Sulsgesl Gl IS GEoS
GBSl S8 s 4 Lol it o] wuldl 31 Lo ledb
Gloe poldie 53 @85 Sledbl (o5 el 4 ;3B (b

VPV oylod @2l Jw

Sl g 5 OF 4 5



oot ol -V 9wt LS goue loiwmgiv -)
9 Maraun) Wl Sl Guyl «Olualiv 4 Cuws
B8z S Wi prhe Gulal iy SG (Y+IA Widmann
50l ialS 55l uo 1 1y lndde Silotuncw oyl Olgie

S5 pusad b
L300 dmwgd |y Gaods 3,509 (YAVY) Lowry 9 Glahn
Tomly ly goue glaGiagig sadl 3 8,508y oul s
o S 0,509y (al dS nlesT 1 ooliiwl laouisS i siw
Mgy slaoyll Glsie b Cawl gous ladus 31 Giiloy
Jlasl MOS 5,559 GuulS Cuje .o 60wl T(MOS) Juw

oua
Gz b MOS oduzn slod,Sog) 3 Glsd $o2 Geuia
o33 gl polie sbdy dS WS e oolitul OULS Loy
Wgd 0 03wl o Oylas

Sd,Ss9) (MOS) Juw 3luig 0 Slao,lel 3,509y Olilge d
Lo iupia 0 80 9 B8] S8 daqp ¢lp 6500 8dus
e 35 30 dgdoe dihis Jue gl s 038 dzwgs
2 5 8L dmugd (K5l odote SYLI G52 psle Olidos
odseie OV 005, S 1 53 Jue ol i ildes AVY Ul
GOl S o b dazie wgildl 9 5B IS el
oy by Jlod doyd £ o0 B g SagkS V3470 Jus o
osdde Cusu (pgl (VAAD) Gates uss dod SO dIo(»
ojly &S Sy uS sl 89 09 e BB whide I )
odl Oud ke b3S &Il Iy Lol wlde L Downscale
@ 53T 310,559y ol VAAG Jlu 5o (S Jawgs olS pwlide
el bl 9 Sunlnd Glo o wlide 09,5 93 4 39,4l
L3S 18 Laos 0)90 Py €S Cuwlodd gk

GBS S sladus al » el slag gy odsl
Lo e (14V0) Wetherald 9 Manabe hwgs (GCMs)
ol slacilbly 4 Slez el guly Syo gl b oS
Oladiosd deliy 55 ds g4 L VAL dad 5o .09 00 o lyb
2 a8l gl Sighg 4 dzg3 "(WCRP) w8l laz
sladely I ol Saessy 8T L Olojen lddhia wlhie
5 o8l 058 Oy S35 8,5 USb @uldl s Jloo!
OBl ¢l ey 5 slddhaie pwlde 55 OF Glodely
So35S5) b a5 sl G Sy Ol ulil a5 b
WS oy dmwsd el Glag, i sl a8 wlie
Silwdeds 9 g3lwdae .(VAVO Wetherald ¢ Manabe)
Sl Jaws SlAESS og0 £ 5090 S Olgiods e85
vl 0390l S ysbds (L85 13 dzgiayse O Siagd
85 @0 la e 05 0ulBl tiassy Sl I ezl
s polazs] auddl gladus 3 el

lodilele .ol GCM sligy @5y 5 “Ln)l

W

ghe gladiles L O QUi 9 92 Giluand ylp
odlitul dgdowe 9,008 SO 50 Ll YU L83 SLSES b e
GCM S, 31 Wlsie @ dailsd 9,509 ool 55 A5 (e
Sascnledy 595 4555 loily 0315 45 gams Sy i b
2 a8l Joo SO duze ghel b Saelus aloslde
ol s 0056 Blod Gu,b 3l 0)ld rw dgdme Slddhie
Lews slagzess 9 0915 09938108550 Wl ol 4 6 SET
&lyl dolis @S5l Jasl 0yl eal,d 1y Oluslie 4 Seo33
Oszen (ploosld 85,850 b dilats I A3> $ldl,%e
O e sled (alS Jidsy (ol 68 (AlSes
&S Lz o (V+Ve Neelin) Cwl Sl Cogby 5 g9 3
3 odlatul sl 6oL 039381 i)l Suslod ol uldie
Sls dlas 3 Golews Y5 s Lol A e udgi GCMs
1B 03lazuldyse fuS (S Slwlone dinso 9 oduzn B
laol o Solod Lallwlie a5 Cuwl S3GLLE 25,5 0
(NWP) 52 gods Gloping ¢lp Oluliblsn Jawgd i
bt ulBl haung’ g a5 ougs 3 C8,S 153 03l 3596
55 & WRF" g RegCM" usiles (sladus ) oslatul b

A a8 S

B poldie dosy 45

Klein Jhwgi V4F+ dad ,5lgl jo Lol wlde glaigy ool
Glodis dmugs adsl gladls b plSan 5 glul (19FA)
V0. dad ,3lsl o (NWP) g9 mdg $d4s Lrouin
34 iy sladis 0ad Gliles 51 U8 b lles
0Bl Gogin $ln ladae ol GBI SSE (52 229
A3 598 Glaysie Lol dhaulsds Olgn oS 993 OF 3 S0l
3 ©d9ume dusS laduwe ) Juwd ol 1 096 i
dad gl Ho LWdlo e Ayl 1y e 9 Hléd wile L psie
Slagw JSb (e lws Lilalie slaodls 90+
Lavoals ol 31 (V403) OlS5e 9 Klein .ogs (wiwd 33 o)
Glwdad wldaS)n @3S oo Gl hulyy iS¢y
Slddhis wlda yo Silualin glaodls g ladus Jawgs oud
528 lde Glp @bl Jae SO 31 glaol .053,S oolatul
pesS 9 00 Slwdad e S5 (50,5 gy dluig
SIS (28 W5)S oolatul lddhie plde 4 O gt
WolS (uledo Sy3 WS rngtay 45 392 32l 3503) ool
3,509) 33 «rnlil 9 95d Gl $das Jue dhulgds
Lo gt 03l Go9lges .db 0usels (PP) JolS BT i
logl ulos 6 35 eald Iy o5 Tus 0315 oL lausy
21> Olid by Gwging Judod . ad gy Olellas @lyy gulS

GLSen 9.0 (iloy

Labsy 5 Ul i 6 (MOG) IS i3S sladua @l oIS ulide



099 9l @Bl by b oS o i i JalS (2,8l -)
Odlnogdle Wisd ilwdad IS (50,5 Jie s ol g 53 50
2l Ciloly d Lo iy i gealy el i dise) 5
D5 §)lwdecds Olialol b b

G99 3 G55 s oudS i (Sluedbl (2,8 -Y
20 S (e puSie 51 350 (Sle) Slaglide 53 |y Glddhie
03l Wb hadye laoiS Giopie ple ealdl s dise)
OWgb gty piie 3D o] Ol oS GlsS 4 Wgd
Do (asda

4y ewlio Hlsle Wb Wl Jos :Joe Jbsle yo,8 -V
2 oS i b S wSe by 028 ol il
9 Maraun) 58 bl ahis jsbds Wb owisd Sapin
.(Y+YA Widmann

S (PP) 9,509) b ol pulidin sy oolitul 3)50 slaghs)
Slogiyy Jold diws duw b Olgi o 1y Loy y () At § e
5 eld slagisy s ger gaudid glagisy OsewsS)
Ogin 1y OsaasSy Glaghsy 5,5 Ghisemnds &S diséil
Ght sladie Fohs gladie wiles 500 diws iz 4
O3Sy S 5 "Gyt OgaS) slade T4l guasd
R JURCIPNO::

IG5 (PP) el alTgiw 9509y slatasgisw -
D alise glatudgdme 3,509 3l 10 ysSde slaghs)
RLledgisne bd Giold gl uld slagisy Jledlyied;
03,5 3y9l, =By Hlude 3l 5eS 1) Lile Swsan Lol .5yl
3 iz WS adldl gl Sl 3 GESs 39lp i s
Slaolusy gilwdacs b H3B S Sl ool gy () OV S0

PALREeS

4 ab aisS 35 YL oS sshailes Lod Gl 9 dktund "0,
221325 0980 05l (=Bls Yo 3| RS gldbamMe B ysbo
o] b3l (Suslndgays Cumds 45 )3 0925 0an] 3l ol

.(Y+Y4 Maraun) 56 Chuogs o L Olgo Iy

(MOS) Jue dluig s gladeylel 8,559y -V
Gl @b SO Gegids & gy o 4 =Bls 55 3,509y ol
b &6 &) puew 5 09l U SRRV Gildalie 03l (o
Dgdioe 41S Wl Jlesl ounl 15 Jue paditus SS9y @y
SG (MOS) Jus sluigp slaoyll 3,509y 5o ,Susyleds
ol G)lwderd pwlide Syi GloouisS iugius om bl Gis)
Sldihie pwlde sloodisd i 9 el Jae SO bawss
Jdo ol 090 Giwly G2 0390 S b 5o Slwelic
Gilwdecs GloodiS Siuin (Aol Tz puew &I
Sloosls 3 ooldul 3930 S a4 4953k Jue duwsds oud
ol MOS 3,539 35 (il 3lS (ontaly oo ooald) Juka

A

Sl GBI lidio alisie $lad)0s)

Oslate 3,539 95 b Jatue ysb s Tulul gyl LalS puliia
55095 9130+ dad 3> (PP) JulS Lol 3,509, Jols
g gl YAV das blgl 33 (MOS) Juwe dluig s Slaoslal
B9z @09 34 i 4 » Gl $oz slainuiy
ladss is 9,509y 99 (1 8L dzwgs YU 88 S84 b
S dilodds 03,y ) i 55 el Jue slogiludid Ty
Olsie b 65500 9,505y 2,509y 90 ool yosdle 503 Gow
Sl iaghy )0 iy &5 C8L dmwgs Y(WGs) g9 sloadgs
(YA Widmann ¢ Maraun) 3315 5,535 So5gl95dun

I Er ol Glp ki pls jeb 4 eddl Jue o
&S Calise slogisy b @bl Galuwbds los,Sisy ¢l
i 08l dloli 3 Gd9ume s WdgBHl 4 KB Ly
B lde 3,509y SU S8 Sy Sl Bdlo
OSew 3,509 e (b Cwlin Cawl 3San 1H8 S bawgs
3 o8 6l il Cewlinl WelS (6,505 50,5 awgs Col
Sln b Grlis Qozlz S Bybp ) ple ;0,8 S slayls
S50 Wb was & 08l 45 sladely Jsime (U3
Rlodis dz 4 (5SSl 40 )38 ,185 )50 9,505y &S 02,150
RO PV PRI

oo slagisy G Galpulie glodShg) 3l Sy o
le Gulel iz Hlaz 58 laghs) 1 SO o Wb 14 wyls
"o sldir NGk sledir Mgladls sladas
Maraun) 43,5 1,8 dellas 3y90 opsie Lz sladis 5
SlaalS plie slos,Sugy asdn ysbds dllis ool (Y14
23 JalS yob a3 dalsl 53 pulul s 3903, sy 1y ol
Ll 00 Euoo 13,509y o3l pogas

(PP) JolS ;0T 3,505 -
Solwdacss 40 5B a5l rogde (GCMs) LIS (53,5 sladuwe
S350 bl ehiuns sltibate (uliia 5 asls] slaial,d
el ladae ol gy peldie Jawsie glaanls Gialé gly
20 Sy Gludwd yo gldaaMe LB gladylae
Ayl laglSw 3T 5 lagelSw joue wile i wlde
ol 31 H(PP) JalS abToig 95055 b @lel alulda
3,509y LS e ooldtwl gldihie 0Bl Silwdud sl Olge
Wbl Jdo S 6,554 dhwlgds (PP) JolS Lol i
Glaline 0315 Ga,yb 31 S 1y pulide Sy GloowiiS Liwuin
Gloe polide Glaowigd i 4 Wlowd (6, JS) ovwls
daldl 53 a5 oyl goliupyd dw 3,509y (Bl WS e ki

Dgb(A ()2

VPV oylod @2l Jw

Il dmags 5 OF 4y i



Ol Sl dilygy IS & LdvodiS gl ) $ldssaze $9)
g5 3l @bl G ulide 3l Glodszy Ui ogb 4 3,S09)
3 gsz Weo sloysio @90 b9y O Ll Jol8 U.QSTM
g Jole ,us (igy b T(DMO) Jue aitus 3139y
35509 b a8 uslde ¢l osldtul 390 Slagiy) -Lsd
Slagioy 4 Olgie &S Cawl slws (WGs) 9 slad)ge
slosnhd M(RPG) Oswslzy g9 3 b slealse
Ogwlsy Glies il glaaisl,d "(TSP) o olisS 3slas
sladie (MVG) Opiadiz o3l glowge & (PCPP)
o) Wiz Gulislge slawse T(CWG) b b el
TEWG) JolS Lilaw uldles gladus M(MWG)
@ ooy o 3 G S olal dligy el slawse s
OLas (V) Ui 53 &5 Wgdoe Glpauds 500 Ghe)y iz
slewge gloigy ¢l (Salise k_gLavl)‘élb.‘» Cawl 00 03l
Godbdisls So &5 Llodd 0dld dzuwgd ouldl olas

Zewl LARS-WG Jl331a,3 ool

(03)—Cmamsomsin
02 —— LB osulp slaigs sladae
I

01 — ol il ladae

CWG

il oo

mlilya slodia

PCPP
Sk lasls
Oslsy ladss

RPG
&9 3l bl slaslge
Oty

850 Xir Jlayd g

02— Sk vley
I
03 Ogulsy jg:f ;:wn

Slawse 3,5095 b ol Lulide ¢l oolatul 3390 Glaghs, -V UK
(WGs) ss=

3,509y 30 (WGS) 9> slowge 3,509y soludgdse -
Jol 33 05dp Giwly € Gusie o S9z sladse
I 9509y ol LB s ialé sy |y b @8l Wb
Celio Gilel Gladue 9395 puiws 53 Jus 4 (BB plida
D550 d9dome ldhaie (ulide 53 el Sz WsHb )0
20 Siludde @y &S Hls G ibw Cunal Slo) Codgase (ol
G Studly 9 S 0938 (21939 Giluvdusds (Vb slooysd
S92z Slalse ¢y 45 Cuild dzgd Wb Guizen Cuul ladd
ooledie 5 a8l O 0unlé b @Bl 51 oad Siludnds Ol

(¥+38 Maraun) sils glddhie

9

Sladelyy 5> WSe gusmal [y Jde ol SIS ssb 4 &S
& dede odsd Codgdme ()l Jsaze o) yusS 93,8
s Sanles sl gloosls b e et 3hiis,
9 04 Siludacd i SO 3 Guedils slagw b (ol plo
02155 duglie ;SHuSH L Olgie by OF Blie Hlualine e
Pom) as b el gusnal Olgiedy GlodiuS job ds )
29k 4 Olulidosddl ggw 3yl Sladlu yo &S dgd( 0 dislis
3159, laoylel 9,559y . Cawl di8,S 51,3 oslituldyge Glodsuns
dw () daldl 33 S Cuwl Golis )8 dw glyld (MOS) Juwe
D50 ()3 0258

MOS i) 35 IS 5333lyas3 (258 S5 g5 dgese ysbds -
Widmann g Maraun.sg¢d e Jlsl o) s sloimgdy 5o
Cygodsly o253 (2l JalS GalST iy ©log e b Gallas (Y VA)
159,50l 523

Lisd Gluwdpd Olisebl b Wl MOS gleodiS iy -
Glslin )90 30 &5 Cuwl yol Gyl ouiS3ud 0,8
Oy alBl 505 dign o aibly il gly Wb lagiludecs
L9 (8 3ludaed Gl by b oo oy

(g idl Bus yusite 0uilé Ll MOS glavouisS i ien -
&0l o Gl ile) Ol 558Ul Byl 506 Wby
33 Goanddl sl Cames oS A dxdls Gaalin sli-lo Wb JUs
b ol L s U

4 o slde $lp Gl gusal (2,8 ol b @9d (2)8 -Y
D550 d9doe (LoolSiiug) pdaw 15 (i) I SZsS Glowlide
Ll BLS 53 Gaeaily B9y Ol b (12,38 ol oo 028 Y
35509 b 2B ulds ¢l osltul 330 Slagisy Sysbas
9559y ¢ dels s 3,509) diws Jlaz 4 Olsie ) MOS
5 olly puonal 3,508 TGS s 5 (9938 pusual
23S Gl oyt Mz () ol 5 T Swie CilSS
(MOS) Jdo duigy ooyl 5509y sotusgusw -
odes Cadgdoe 93 MOS 5509y o)l gusad slagis)
4 a8 ulde ) R laghsy (ol Codgdome (st A5l
Gilwdesd 53 Lagey ool U3 pue 093 9 i) Glapwlide
Al 95 O3l o 8132 130 el @8] 55 Gltlato slan, St
@8 iy )bl Gilwdue a3 Wi glaghs) dswsd pogile
Gl oal8] @il ol 3l o Su3d Sy b olyan
.(Y+Y3 Maraun)

(WGs) g9 glawtgs -¥
swlidlgs glausie ) Gdolal gladis (g9 ladge
WI9350 b8l 5 Ollllan gy Labs) 31 09,5 ol it
2 89z Wee 03,5 b gl Ggy il Calisee Ghgy 99 o

GLSen 9.0 (iloy

Labsy 5 Ul i 6 (MOG) IS i3S sladua @l oIS ulide



2 Celials 5381055 9 gy xSy 5L Gus ey
9,509 3 G3S Carud B9y 88 daldl 1> (uxmhd pus Liuliél
Slayia Ll gl @y (MOS) Jue 3lsy slaoylel
Orizes Wgd(o duglie JS0uSH b diddiy 9 dieS slod
R ugsidalyy 0L 9 CMhyd 38y 5l osldiwl b 29,%
xSH84 3 40 Cumbd pus B Wedn duolie S0uS0 L
vl 80 33 haohy ol oy a9d G Jli8les
3 G2BsS Lyme Cawsd Giso 30 Cuwl 0ud Lodileile
SS9 g D950 0310 & by HB s glagigy 9 Waodld
Slagisy b u)l odd gusal 9 (DMO) Jue esiitne
L (VST) lisls 68 s 5 (L) s 68 Caud

5950 duolie R 5 CMhyd

Guiod Ghgy 9 Wodls

odldiwl 9yg0 GO o

b3l Olgrsdy silel (1S pslidie (a3 ol Il Gl 5
Ole 5 ub s (wlibieSyi 5 Glowe Glapslidie o @yl
30 laslie a8l glaosls 31 Lol wlda 8,509y ol ui
1 S e 00lital (o] S b 33) iduiie GlaolSe
09 9 00 LAS JAS lualie glaodls 45 Sl (yd9)
2wl dites g3l oS pwlds gl g bl B
Sl der Guldlss oSl F7 glaosls I Giwssy ol
30 (VAA-YVF) oyl 0)98 b dicdn 5 4iwS glod yusio
(¥ JSa) us oslizal oyl

gt b sl P bl @B st sl [ lsiS e

0393 33 (yary 0 Nge Jodeds uwlidlga Glaoliwl Cusdgs -V &
YAA-Y 3 F (gl

S e Gl SIS Gy SO ad gyhae S gl pulud
LS oo dlol Po3933) Gl ol el b 5 ool slide LT
pEvegt

525 15 039381 531 Wals Ml Gleawyy )l s o gy 1y
Onl GBS SSE G BB 5y dy S 009381 Gl 5,8
& ol oalBl Glihie sloglide s OIS 505 sladus
0ule &S lensiludact ddgd is 039381 (1)) Sosle ylis
=3 ol b .(V+ )7 Rummukainen) Jizus gldihie eul3)
0,5 gladae @l 03838 iyl 5o 1y GulS (o) 93 Wb
el B pslde ol (S «Cawss 288 s 5o IS
Sloanlyd B ogd 3090 Jue 3lu39, 13 039331551 sl
33 Ygama LaosS dniy Jliadlgieds b deugs 0 3lwstahl
Ol isdipe 48,5 S5 )3 Cusly 3 Shlsas Liws LLGCM
Bl b Jlogers 5 3154 586 ulide S)3 0byz 2 4l
039381533 Slol o B pulide )d 3B L81,Se295 (1094
Pt Glddhie julide )3 e8] LGCM 3 p9d 390
SO wiligy ol $:Sle Jledlgeds Dgi6 0318 Giolé
aly Slaoslin glaodls b e Sl S > GCM
P33 5 Gl dles (bl GlaSis B3 3 Sl (S wil
Db azdls Loyl Gluelin gleosls ds Cuwd

GRS SIS (o B 009381 (1)) slel b ol el
I ol gldihie slagsbde 9 S (525 sladae ouly
81099381 (i)l el puonal glagisy S Iy ©pe o
Slagigy 3l ool JuS 4 dloul LIS (39,5 sladds ¢l
$58zsS peldie 53 0digd sk S Slo) Loyl gusal
el Sle dSie ds 95 4wl 0uiS o 4 Cod
brugs JolS yoby Yseme SzsS ulide 55 oy 2103 -)
Lol 53 o)k aBle D94 Ousd Sy wlidie 53 (2109
S puilisly 58y YU 4y yomie Wlsioe )l guenad
s slewl 9 =Bly 8 Slagy,d Wlss decd 5> 9 =Blg s
Cewl (5o Glddhaie glaanTd - .0gd Oueails gladsg)y 5o
e ool 4y Gloy @lp 1 .Weds ool (iuls lwydds
odlatul wlde Olod 1O uyl pusal )l dgd e Syl
354 plosl Gusy dloyo 50 AiBlaz Hobds oS ulibe 9 394
.(Y+V+ Neelin)

o2l gl 5 Gl Gl puldie Con 55 & 6,500 iz
Cys3 Q0 Cewl Cumhad pue dliue 31 S b
OiSen 33 9 (0) sl dilaler 48U Syd Cuhad pus ool
Blol b aldys Jols Wlgiie 65 Cawl T Slodalse
slalas 5 o)l (el gladie SlaCussioe a3l
Colgs 13 5 cralial slagbsy Ll dalil 31 xSl
Salnl (VYT (Cho) wsly eulial slaglidlays 5,S)5a

VPV oylod @2l Jw

Sl g 5 OF 4 5



Gy I dw) SualS glol>l e EC-Earth3 Jus CMIP6 o a8l CS)lie EC-Earth3-CC Jue o
s Doscher) 5)slo e2h8 Coulio glociilsls alulis gledus g 3l EC-Earth3-CC Jus eutus 3lagy
zhw-9> Jus L EC-Earth3-CC Jus .(Y+V) LS odlaztul Gioghy ol o 4S5 Cewl CMIP6 s adly CS)lie
OLSS Jue (2lS Gidisy Suelus bys go-ueildl (a0 V85 owe) dlele Juw S EC-Earth Jus .Cawl 00
0996 Blod b byd ewdrgss g0 5 CO, 58,5050 L g9 L9yl ezl haws’ Siie yeb 4 S Cowl "(MESM)
Jsboles .(V Jgus) dgd(e =l CO, Hls 9 busl Caewd 4 EC-Earth3-CC Jus .Cuwl didbdzuwgs pb (uen L
3 s EC-Earth3-CC Jus Cuwl pascin (V) Jodo 30 &S Gylpl B C8b dzwgs EC-Earth3 gladus ) (gylen ol o
S8 dS Cwl CMIP6 o a8l CSHlie gladue (308 Jao ool s dily ) bl Oldlhs gly delSy
Joo Ol 3159, 3 ig3a () 3 DI wgd doyd +/V (48] sluesls EC-Earth3 gladde Ol 3l 9,840 pasin Jun SO

el 00 03latwl YAA-Y VF S0 3l 0y9 Iy Slogui Sy 59 £ o8 .0l @dusie Glagais Sy 45 d9d 0

(V+¥Y oS 5 Doscher) CMIP6 )5 aidly &S)Lie EC-Earth Jus glagai S -V Jgue

G dmdo  acdsiisw gy Sl

_ sz OlS - Lo g2 + oeeill 0w et gz
wly,S by 2l ladue i S
PISM PISCES TM5 LPJ-GUESS NEMO3.6+LIM3 IFS 36r4+HTESSEL
. o EC-Earth3
. . . EC-Earth3-Veg
. . . EC-Earth3-AerChem
X(CO2 fluxes
X(CO2
and mixing . . . EC-Earth3-CC
(only
(ratio only
° ° . o EC—Earth3—GrIS
ol ditdgd dalip awgs S )b g CMhyd ,}8le,5 31 ool Gl gy e

S )y 2l 9 0 2 R g dalbiyp L) e yd Olgrsds &S MOS U ludg okl 3,509y Bubsd Gl g
Ol elS 30,5 Bate Bus b s @Sl Ghey 3igy i ygkaie (2l Gl sy 33 D9 o AU oyl prasad
Gl ilaalin olie b odd powas jpolis dlole 4l oS lie EC-Barth3-CCUue digi 3 diseS slad puicio
20le pusal b gy gl (Ve oV OLBwe 9 Lenderink) L Olo LS laiso yo aS yebles i 0oliiwl CMIP6 o
39y 9 Lilumline 0ld o Giglds (wlul p Slales / g Tuoual 3,509y cule 53 3,509y diwd Hlgz 4o MOS 5,509,
b SS L Lo ifgm &S WS w Jes DMO Jow Ouliluco 56&?@&33@9;5@2@3b)%g)(séwgujogjél
R OIBGe by Ghs xS Cuud oy 50 ol GalSl  Giegly 0l 9 D5 S 0pusiie Wiz )l el 9,509)

DS s (V) 9 (V) Jloy polsl 50 6nS S 9,509 8l s 00latul (6,8 S 9,509, )

This(d)" = This(@d) + [tm{Tops (@)} — tm{This (@)} (1) S & U ol 438y dmgd ilidne slaiis)
(@) = Tyn(@ + T @)= i@ () 20 D o 6550 5 19 B2 Sy
guonal Gly Olyl 50 sl Gladle 58 &5 alaylidlays 51 So
Odedis (5:S3kes pm dilygy Cadsne dled T ouds &3] aslgy 5o e dS Cowl CMhyd 331055 sl 4385 )13 dog3 )90 ()]
4 &S Cowl 00 pummal a0y (%) opliw Cuadle dilale OhSes 5 Rathjens) Cowl 48l dsuwgd jodig Jole et
ke Obs .oyls o)Ll 30,0 0)93 b Jue gudituns Sludsy) 0435 0315 dmwg’ CMIP6 gl H8lay ool iz yo (V)P
his 3 GCM pudituns 33y ,S5ko sim 5 ilaalie glasdls Sladus Sluisy o)l puswal sekaieds Hli8leys ol 31 Ll Ceul
ol Joa (5036 0590 93 g daldl yd Cewl odd ooliwl lyl H> CMIP6 69y

o $ly bl 9,559y So plbly GrSCuns Ghgy  dll (VST) Guilisly (658 s 3 (LS) s (658 G )
&S Gl pBapl Sygots ile) slagm puills 9 0Slke LSO VIAYVF 20,5 0393 Sl G9) 99 0l &S Sl 0

vy

OIS 5.3 (lo3 Loy 3 Jswol cderins 5 {SMCG) LIS 53,5 sladus gyl ol e




1T ot 31 o 52035 oo 1,3 S o 3 Lt
SHSwd s G945 Uk it 3139, 1,2 iYL pulidio 5
Oegadaw dezyd -+ /93 00 gl 2l R Gungidalipy OL) Jawss
)bsl(aj.s 31 odal Cewddy euilann Awigp b dS g0 3o Caul
e b dewloe pugeadaw doyd -V/Ve lude ol CMhyd
22 S6sbdy Sl B3lo 50 ,Sod ladoiun gl doxd
e g3daliys OL3 3 odwl Caawdds W 3lu3g,ys oo (d) (38193
V) 3l el +/FA CMhyd Jfs3leys sl 5 +/50 lade R
) oyd dad e Gialé 1y 995 (Sries Sy Lyl duoys b
EC-Earth3-CC Jus eaitann 339, 9 (Salice glaodls ¢
431y e 5l CMhyd sf3lay5 45 Moy eul dioys VA + g3
gy 4 gl Gl e LIS weys OV (=Blg yub S
EC- Juw Blgue S 44 CMhyd )bsl(n).s &S dad e Olas
S Gy 38155 b 5 Y o b e |y Earth3-CC
o 9 ke presmo Wil 53 5)l8 (s 0508 Csly dS w30
dolss Laddl glags,d Gy ppgasd Cusdly I 9 ld
Ceely CMhyd jfi8le,3 =Bl e ladie (ol S0 Sylake 3l o
L d28S 45 g y5lody D9 0 Joe 319, 5> Cumlad pus ioly3)
pds SialS gl o |y Cushad pis 3 Galie golie ladue
Sloodls o 50 9.0 380,15 314 S50 dlgidiy Cushad
S8 5 ey 0393 wlel Ghey puiie (oulade L5 ) Seul3)
Cuhad pue GialS gl a5 g1 oty (0l 1) 09 ooldtul A3
g did,S a3 43 jaasie ;)8 awsd LB CEs bl ladue
) Cumhd pae algi e S Jawgs GBI Lils pas Cygo 5o
oy CMhyd ey i slyr 12 il ielise IS
4Bl CS)lin gladue gl |y DMO Jis guditus dluigy 4SST
pas Gialidl Cusly s e GliS (=Bl9,ue US4 CMIP6
0910k O3l Opizrad b Sl (e 9,5 50 Cuslad
ol odoline (50,36 0y95 3o CMhyd =9,5 3l &S (=8lg &
500)S udgi |y Giole)S 31 =Bly b 55 ounl 53 Ol el

P JSC2) a3 s 3,3 ol By U ol JSLa
S)lie EC-Earth3-CC Jue eudiuns sWisy ao)l guuona
90 b dicden 9 dieS slod jusia 93 gl CMIP6 ) aidly
3 VST) lly S s 5 (LS) hs 6yS Cuud gy
)l)sl(ay als Hles E.‘:‘LU W ey Jde Dl uig Glme)lAT 3,509
zhwl 5o dS plas JJs 4 36wl pusvas ) pwy CMhyd
doyd S5 3 oo Tods o 0lal O b Jue uciius Sl3g 52
Sls Uas R awgs oyl 00 pruoual Sluig p dy S gl
95 b o)l puoad gl (0) UKl o oud &Sl gl duslie
L (VST) (ubsly 6rS s 5 (LS) Ghs @S Cund (i)
sl domys S5 Jluo Bzl oaias 3Lis R g CMhyd
b9y Ole 33 Rb CMhyd ous o)l pusal 29,5 (w0

Yy

i dS ool 31 .a &l (Y+)Y) Ol)Ses 9 Chen Jawgs
by 5 5SSl pusal gl (el Jloyd 2395 Gl Led
0L 19 635 e Gy 3 dlod uiile Jlayd @393 b (alyuieie
Seibert g Teutschbein) dgd (0 o3lituwl o)l pusuad gl
(7) dhasly aslon Olgiom by puilsly 6 S Cuud Gigy (Y+1Y
Jue 3y pull 5 Joe les Toim edasly ol )3 .Cbg)
oSl Silualice gles odias Jlis Tobs .Cwl IS (59,5
me B0l 0 9 5:S0ke W a3 Gens s Sl Sitysiw

Cawl

TO sm.
Teorma = [Tsim,m,d - #(Tsim,m)] X % + :“(Tobs,m) )

@&3

Soodly (wlulys Olyl diciin 9 diueS glod dVle Oilyuss
VAT bl 0y90 b wdks Lulidlgs oSl FF
Cewl Slelasyl 5 (oldlyse poye @1 Oyl 53 Led &S wad e 0LES
b bl § Slelasyl 53 ol sl ys oles SladisS (F JS5)
99 52 33 525 (2led Glodipdin D9d 0 0405 YU (ldlze (2ye
Lo B ool e 51 Ol (e dolow 55 eyt 390 suio
Je eudituce B39, 33 S ol (yuntd .09 50 Odaline Olos
ol pazinn 36 CMIP6 > disly &S)ylive EC-Earth3-CC
CMhyd )bslb.: 3 oual Cwdds Juw dluigys S Oiglas oyl b
5 4iusS Slod yusta sl o 1y Lod olie Sl SISy
S (50 39l Jke (=Bl e ) oy i Slod yusite 0
Gl o 595 9 ladSuds dhadl (43 38035 Ly »0 U domad (3
CMhyd slu3s, 5> EC-Earth3-CC wsd doys +/V sladSud
b glad W A9 Jlie gl Cuwlowd yasiwa R g
30 VAV F) Sue wils 585l 4> EC-Earth3-CC Jue
5 Olgdol atiw OILT slaoliul d) aSd dhas (3 S083
Oiganka dzy3 Y/¥+ 5 VYA NO/O FF/YY iy sl
ly EC-Earth3-CC Jus esilue Mgy Hlde Gl Cawl
059 Lol -l (50585 35S D99 o) G ) 3S0le
b Gume a8 dhalh S 5 Juke SO palituns Sligy &S Ceul
Iy yolde oo CMhyd )l)sk:).: Lol il GlesS Hlude SO
Cowddy sl doyd YV/YY g YV/YA NF/F+ FO/YY (s
)‘)5‘(“)-’ S Cawl Ol 0003 GLES Sidgy ds dowcd Oyl el 03y
G |y Jdo S puiuce 39, (=Bl9 Hlude x> CMhyd
gy 9 dzgs LB slhas Cisly ol ead WS4 glyseial
g dzyd SO 51 Gl B () ad wals li8ley5 ol
Ceely CMhyd Jf53lp,5 Jauwgs (DMO) oo abitus 3ldsys 3
SIS i Gasdds by lad e Soloctunes (5023 Ole5 B 050
G Rayd 45 3,5 (50 )8 639 dzgd Myge o) dod

VPV oylod @2l Jw

Il dmags 5 OF 4y i



Llgie d 0310 OLES &S Hohailen g wsbL 4 ade Fubos SO 9 0093 Awd 33 Jid(» OLES g game gl ool el
D el Cewddy guls s Las Jiuhi8l Casly 23 01 3 oolaal gl (95 JI Jli8lar SG 658y Clggw

Observation DMO-CMhyd DMO-Rstudio

50° E 60° E 50° E 60° E S50° E 60° E

Sl g

TMIN

TMAX

= w
v w

= ¢ ~
iR ] 3 R 5
~

BN

o
o
= — o~

= F S S

—
: «
& o]
a o

2

&
J1381e53 3l eslatul b EC-Earth3-CC Jue euditus Su3sy 9 duded ulidlsn ol F7 dillu dicin 9 diseS glod S5k S
(vgsucdas d230) VA=Y VF (63Lel 0330 gl R (ruwsidaliys 0L 9 CMhyd

¥ S

ha

Observation LS-CMhyd LS-Code VST-CMhyd ¥51-Code
] L D Ead

K0° K. K)° b o F [l E0° F. B E
0 L..\ <17 \_\
"

TMIN

~

W

N

EU

TMAX

£ ] p o
s : "t : A d ? ] : : ! ] ] =
o g ] ] o
3} s d d 3 =

EC- Jus (VST) Lubyls 655w 5 (LS) s St gy 99 b odd Lyl Tuoual didn 9 diuaS glod K Qu.Sl).g -0 S
(posmenbas 42)3) VA=Y +VF ()T 0395 6l R usidaliyy O3 9 CMhyd L1381, 3l oslatul b Earth3-CC

vy

OLen 9.5 (iloz Laghs) 9 sl i 5 (SMCG) IS (35,5 sladae el Lol ulidia




25 35 R 9 CMhyd b (VST) (uilsly (658 Caw 9 (LS)
355 4ol |y DMO Jus pudits 3y hawss odelCawdds
Jh8less 5sSde gy 99 b )l gusal I gy dS8ysbay
Ol 1y prgrad dys SO 31 i sl duse CMhyd
VST 9 LS 9y 99 b dicion 9 diueS slod o)) sl 01
3y las jlade R ugsideliy 0L b MOS 5,559, b
2 429 BB US4 1) EC-Earth3-CC Jue gufitus
Obes 5 o3 gladibdl dewd () Sl 03l LialS Ol
3ol ol guseald 31 g |y Jake slhas GaalS 5o 1y (VF-Y)
MOS 35095 b o)l gusead 31 o o)) a8 lée
Ol=d Jawgs CFSV2 Juw wiles o8l sloinsiv ¢ln
ol 04 G135 30 (¥A9) Ol 9 59

G5 5 (LS) Ghs @S Cuud o)l gumeal slogis)
4 axd)S 1,8 oolatl 3y5e Gigdy ol 53 4 (VST) Gl
«Sbdgy SIS 5 (331)) dele yusS wSles (plagig) ol e
5 Sy Swiz Cull 5 (ibsly pusal Gigy (IR
(Ptr) Lilgs o 5 (LS) s 658 s 5 (VF+Y c3y5as
@ pul8) i Olslllae 55 & (V98 lSen 5 569 Oliwd)
Sougy Csly dS Wiz yo W18 S 51,8 o0laiul 3590 035uS JS
Lgdp Sholin glaosls plp )3 Jde euliue dligy
Lo ol pwlde 3o &S ©lodgssl byl &S Cuild dogs Wb Lol
O @l D5d4 S lagts) ol bwgd Wie sy
Olallhas )5 ele 5 oo 3,509y Vil Cyg o Gidgly
Cewlio glaghs) 9 Wylsler §SH5d duizen 9 euld) yuss
o e olés

Lawyua

1-Climate System

2-General circulation models (GCMs)
3-Variation

4-Convection

5-Downscaling

6-Statistical DownScaling Model
7-Regional Climate Models (RCMs)
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9-Numerical Weather Prediction (NWP)
10-Regional Climate Model (RegCM)
11-Weather Research and Forecasting (WRF)
12-Perfect Prognosis (PP)
13-Calibration

14-Model Output Statistics (MOS)
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Abstract

The decrease in rainfall and the increase in demand for
limited water resources show the necessity of supplying
water from non-conventional sources. In this research, the
possibility of harvesting water from fog in the Abi-beyglu
region, which is the main place where moist winds from
the Caspian Sea enter the Ardabil plain, was investigated.
First, by examining local observations and meteorological
parameters, the possibility of harvesting fog water was
investigated in terms of different geographical and climatic
factors, and then by installing a standard fog collector, the
amount of extracted water was measured daily. The results
of the investigation of meteorological parameters indicate
suitable conditions for the implementation of the fog water
harvesting system in the region. The high average relative
humidity (more than 70%) throughout the year, the high
number of foggy days (more than a third of the year), as
well as the appropriate wind speed (4.6 m/s on average) and
its high frequency showed that there is a high potential in
collecting fog entering the region. The average daily water
collected during the foggy period was equal to 3.6 liters per
square meter, which shows an acceptable value compared
to the results of similar projects. In general, according to
the quantitative and qualitative values of collected water,
the implementation of fog water harvesting plans in the
region is justified and therefore part of the water needs of
the region can be provided.

Keywords: Non-conventional Water, Abi-beyglu,
Fog Collector, Raschel.
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Abstract

OS>

New technologies and innovations can improve water
management in agriculture. Data science and machine
learning are emerging technologies. Data science is a growing
field in the world of technology that helps analyze, extract
information, and understand patterns and relationships in
big data. It plays a pivotal role in a wide range of industries,
including agriculture and environmental science. One field
in which data science has a significant impact is water science
and engineering. The aim of this research is to provide
a comprehensive definition of data science and review
existing studies in this field. According to the results, 10%
of the studies conducted in the field of machine learning in
agriculture are related to water management. Furthermore,
among all studies conducted in this field from 2018 to 2020,
Iran accounted for 5.62% of the total. This field of research has
primarily focused on determining crop evapotranspiration,
predicting yield, and assessing water quality. However, given
the novelty of this technology, there are still gaps in studies
in this field, which is expected to be attracted by researchers
in the future. On the other hand, like other emerging
technologies, there are challenges in the implementation and
execution of data science that require collaborative efforts
among policymakers, researchers, and farmers to address. To
resolve these challenges, it is necessary for these stakeholders
to propose solutions that can optimally leverage the benefits
of data science while simultaneously addressing the existing
challenges and problems.

Keywords: Irrigation, Data Mining, Remote Sensing,
Water Management, Artificial Intelligence.
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12-Data set 13-Numeric
14-Nominal 15-Ordinal
16-Extensible Markup Language

17-CRISP-DM 18-Supervised Learning

19-Un supervised Learning
20-Semi-supervised Learning
21-Classification 22-Regression
23-Parameterized mathematical model
24-Multiple linear regression
25-K-Nearest Neighbors ~ 26-Euclidean
27-Manhattan 28-Minkowski
29-Hamming 30-Support Vector Machine
31-Lazy learning algorithm 32-Hyper plane
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35-Clustering 36-Dimensionality Reduction
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41-Generative Methods  42-Graph Based Methods
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52-Minas Gerais

49-Internet of things
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53-Near infrared
54-shortwave infrared

55-Normalized Difference Vegetation Index
56-Green Normalized Difference Vegetation Index
57-Leaf area index 58-Vegetation condition index
59-Soil Moisture Condition Index

60-Artificial neural network  61-Microclimate
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63-Local 64-return on investment
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1-Food and Agriculture Organization
2-Data Science
4-Cleveland
6-Deep learning
8-Big Data
10-Attributes

3-Machine learning
5-Artificial Intelligence (AI)
7-Training data

9-Entities

11-Analytics record
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Abstract

Ensuring water in critical conditions, especially in the hot months
of the year, is very critical and requires optimal use of all water ca-
pacities. In this research, the study and implementation approach
of constructing a floating pumping station in the Doosti dam to
water withdrawal from the surface of the reservoir to improve the
qualitative and quantitative conditions in water withdrawal from
the reservoir of this dam in summer 2023 has been discussed. By
using a floating pumping station with an approximate weight of 100
tons, it was possible to supply water with a capacity of 2.25 to 3
m3/s from the Doosti dam reservoir and with a turbidity between
4 and 5 NTU; While without using this floating pumping station,
maximum of 2 m3/s of water with a turbidity between 17 and 19
NTU could be extracted from the dam. One of the most important
features of this project was the transfer of a significant volume of
water from the dam reservoir to the intake tower in the shortest
possible time with the least equipment and facilities, which, by being
placed in the circuit, was able to play an important role in providing
drinking water to the Mashhad city in summer 2023. The results of
this research can be used in other dams of the country and in water
resources development planning to cover current needs or increase

the water quality in the exploitation of dams.

Keywords: Drinking Water Supply of Mashhad City, Floating
Pumping Station, Doosti Dam.
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Abstract

Septage refers to wastewater that has been concentrated after
being stored in absorption wells and septic tanks. Due to the
retention and storage process, its quality differs somewhat
from raw wastewater entering sewage treatment plants. In the
past, this type of wastewater was disposed of by direct dis-
charge in non-residential areas or even onto vegetable farms.
Septage cannot be equated with raw wastewater, as its degree
of concentration and stabilization varies depending on its
source, duration, and storage conditions. Therefore, proper
assessments should be conducted regarding the management
of its discharge into the environment. In this study, to explore
the management methods for septage in the city of Mashhad,
the qualitative and quantitative characteristics of Mashhad's
septage were first examined. Qualitative investigations into
the subject of septage revealed that studies on the quality and
composition of septage have been conducted in other parts of
the country too. Additionally, the standards and regulations for
the disposal and treatment of septage, as well as the treatment
processes themselves, were reviewed. Moreover, given the sim-
ilarities between the processing of septage and the sludge from
wastewater treatment plants, this process was thoroughly ex-
amined. The results of the investigation indicated that, for the
liquid portion, independent treatment before discharge into
surface waters is the preferred process, while composting is the
most suitable approach for managing the sludge portion.

Keywords: Septage, Septic Tank, Sludge, Absorption Well,

Composting.
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