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Abstract

The purpose of this research is to create a spatio-temporal map illustrating the expansion of modern
irrigation systems across Iran's provinces using the t-map package in R-Studio. The raw data used in this
research was obtained from the statistical tables provided by the statistics center of the Ministry of
Agricultural Jihad regarding the development of advanced irrigation systems in Iran from 2009 to 2022.
First, an Excel file was prepared using the raw data, ensuring its compatibility with the geographical
information of Iran's provinces. This data was then integrated with geographic information in R-Studio
software, and spatio-temporal maps were generated using the functions of the t-map package. For
clustering analysis, functions from the factoextra package were used. This package allows for data
standardization before clustering using various methods. Moreover, in this research, Iran's provinces were
clustered according to three criteria: the percentage of completion of modern irrigation systems, the
percentage of development of irrigation and drainage networks, and the percentage of coverage of
traditional irrigation canals in 2022. The findings indicate that out of 6,014,211 hectares of irrigated
agricultural land, 2,469,835 hectares have been equipped with modern irrigation systems, reflecting an
average implementation rate of 41% nationwide. Furthermore, the development percentages of irrigation
and drainage networks and the coverage of traditional canals were found to be 15% and 0.5%, respectively.
The spatio-temporal map of modern irrigation system implementation revealed that provinces with the
most extensive irrigated agriculture exhibited lower adoption rates of these systems compared to others.
For example, Khuzestan and Fars, which cumulatively account for 31% of the country's irrigated lands,
have only progressed by 9% and 18%, respectively, in establishing new irrigation systems. It is important
to note that while advanced irrigation systems enhance irrigation efficiency at the farm level, their
significant effect on levels of groundwater table requires the presence of smart meters for agricultural wells
that supply these systems.
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Fig 1. Presentation of a part of the data frame used for developing spatio-temporal maps
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Fig 2. Spatial maps of showing a) the area covered and b) the percentage of the implementation of modern irrigation
systems in Iran's provinces in 2022
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library(sf)

library(tmap)

setwd("'C:/Users/acer/Documents™) #Setting the address of the working directory#
getwd()

iran <- st_read("irn_admbnda_adm1_unhcr_20190514.shp")

centroid<-st_centroid(iran$geometry)
X_y<-st_coordinates(centroid)
iran2<-cbind(iran,centroid)

N<-c("Alb","Ard","Bush","Ch_Bakh","E_Azar","Far","Gil","Gol","Ham","Hor","[lam" " Isf","Ker",
"Ker_Shah","Khuz","Koh_Boy","Kur","Lor","Mark","Maz","N_Khor","Qaz","Qom","R_Khor","Sem",
"Sist_Bal","S_Khor","Teh","W_Azar","Yazd","Zanj")

iran3<-cbind(iran2,N)
newcolumnl<-read.csv("abl.csv")

library(dplyr)
modifyframe<-bind_rows(replicate(14, iran3, simplify = FALSE))
finalframel<-cbind(modifyframe,newcolumnl)

library(gifski)
abl<-tm_shape(finalframel)+tm_polygons(col="area_covered_hec" palette = "Blues")+
tm_facets(along = "year", free.coords = FALSE)+
tm_text("N", remove.overlap = FALSE)+
tm_compass(type = "8star", position = c("'right", "top"),size=5) +
tm_scale_bar(breaks = ¢(0, 100, 200), position = c("center", "bottom"),size= 2)

tmap_animation(abl, filename = "ab3.gif", delay = 120)

ab2<-tm_shape(finalframel)+tm_polygons(col="percentage",palette = "Blues")+
tm_facets(along = "year", free.coords = FALSE)+
tm_text("N", remove.overlap = FALSE)+
tm_compass(type = "8star", position = c("'right", "top"),size=5) +
tm_scale_bar(breaks = ¢(0, 100, 200), position = c("center", "bottom"),size= 2)

tmap_animation(ab2, filename = "ab4.gif", delay = 120)

getwd()

data <- read.csv("AB.csv", row.names = 1)
df<- scale(data)

head(df, n = 3)

library(factoextra)
fviz_nbclust(df, kmeans, method = "wss") +geom_vline(xintercept = 0,linetype = 2)
set.seed(123)

km.res <- kmeans(data, 7, nstart = 25)
print(km.res)

fviz_cluster(km.res, data = df,

ellipse.type = "euclid", # Concentration ellipse
star.plot = TRUE, # Add segments from centroids to items
repel = TRUE, # Avoid label overplotting (slow)

ggtheme = theme_minimal()

)

res.dist <- dist(df, method = "euclidean")

res.hc <- hclust(d = res.dist, method = "ward.D2")
fviz_dend(res.hc, cex = 0.5)

fviz_dend(res.hc, cex = 0.5, k =7,
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k_colors ="jco", type = "circular")

fviz_dend(res.hc, cex = 0.5, k =7, # Cut in seven groups
k_colors ="jco")

library (cluster)

fviz_nbclust(df, pam, method = "silhouette™)+
theme_classic()

pam.res <- pam(df, 7)
print(pam.res)

fviz_cluster(pam.res,
ellipse.type = "t", # Concentration ellipse
repel = TRUE, # Avoid label overplotting (slow)
ggtheme = theme_classic()

)

library(hopkins)

# Compute Hopkins statistic
set.seed(123)

hopkins(df)

fviz_dist(dist(df), show_labels = FALSE)
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Abstract

Forecasting peak discharge and simulating flood hydrographs in streams and rivers is a complex process in hydrology.
This study utilizes the SWMM and SMADA precipitation-runoff models, incorporating meteorological data (such as
precipitation curves and evaporation rates) along with the physical characteristics of the catchment area and drainage
basins to simulate the outflow hydrograph of the Zendan catchment area in Hormozgan Province. The aim of this study
is to compare the perforcemece of the SWMM and SMADA models in flood hydrograph simulation to determine the
more suitable model for flood management. The research applications include flood mitigation strategies, risk reduc-
tion, and infrastructure planning. The watershed was divided into 11 single-branch sub-basins, with each sub-basin
characterized by its physical properties, drainage characteristics of the sub-basin, and precipitation parameters. Each
sub-basin was simulated as a nonlinear reservoir, and individual hydrographs were calculated based on the given char-
acteristics. These hydrographs were then routed to the watershed outlet using the kinematic wave method to determine
the final discharge. The SWMM model demonstrated a higher accuracy in flood hydrograph simulation, mainly due to
its capability for calibration with various algorithms. While the SMADA model also produced flood hydrographs, it
exhibited a larger discrepancy between simulated and observed floods. This is largely attributed to its reliance on older
equations with higher error rates. The results indicate that, for this specific catchment, the SWMM model is more

efficient than the SMADA model.

Keywords: SWMM, SMADA, Flood hydrograph, Zendan Basin
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Table 2. Physiographic characteristics of the Zendan catchment sub-basins
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Table 4. The amount of rainfall in millimeters at the time of the flood event in the rain gauge stations
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Table 5. The amount of rainfall in millimeters at the time of the flood event in the sub-basins
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Fig 5. Computational and observational flood hydrographs in 2010
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Fig. 6 Computational and observational flood hydrographs in 2012
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Fig. 7 Computational and observational flood hydrographs in 2014
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Fig 8. Computational and observational flood hydrographs in 2015
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Table 6- Comparison of parameters of simulated and observed hydrographs of selected floods in SWMM model
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Table 7. Comparison of parameters of simulated and observed hydrographs of selected floods in SMADA model
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Table 8. Values of SWMM model performance indicators in selected events
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Abstract

In the present study, the aim is to investigate the effect of roughness and the change in their height and distance
on the characteristics of the hydraulic jump in the downstream stilling basin of the ogee spillway. For this
purpose, numerical simulation of the flow pattern and analysis of the geometric characteristics of the ogee
spillway with the gate were performed using the Fluent software. The simulation method used in this study is
the volume of fluid (VOF) method, which is used to model multiphase flows. The results showed that the use
of roughness in the channel bottom has a significant effect on reducing the length and secondary depth of the
hydraulic jump. In particular, with increasing roughness height, the ratio of secondary depth to primary depth
decreases, which is due to the shortening of the hydraulic jump length and the closer proximity of the primary
and secondary depths due to the flow encountering the roughness. On the other hand, increasing roughness
height leads to greater flow deflection in the channel bottom. Based on the results, the best spacing for the
roughness’s is 2 cm between them, which provides optimal performance in terms of reducing the hydraulic
jump length and regulating the flow. The results clearly show that changes in the roughness parameters, espe-
cially their height and spacing, play an important role in improving the performance of the stilling basin and
controlling the hydraulic jump.

Keywords: Fluent software, Hydraulic jump, Ogee spillway, Roughness, Two-phase model


https://sanad.iau.ir/journal/tsws
mailto:Mohamadh.ahmadi@iau.ac.ir

< https://sanad.iau.ir/journal/tsws
{
; \ r. YAA-VFFA 5 Sy iUl Lo
il T
L= /\,7'? YVA-YYY Yol 90 0,90 NFe¥ 30y
“J‘""ﬂ;u‘bé

https://doi.org/10.30486/TSWS.2025.1185724

ol ddgn pd (g nd 0 LSy p S dbold g gy p5U Sl
9! 3w Cawwndmly

Y ar . ) ) .
6&%&0[3‘ Q)’)c&,#‘cé“}‘g’wm
Oyl i ool o131 ol8ils dLas alg ¢yl yos 09,5
Ol el o oDl Ol5T ol o Ay ¢yl yos 09,5 .Y

Mohamadh.ahmadi@iau.ac.ir : Jytue soiw g Jaos!

© The Author() 2025
AR VARVER e e AR VARYAR SERJRY AARAVER VAR - TR
el

Gyl azmige j0 (Sdyyam Gy Dleogas s5; p lap]l alols 5 glis)| 5ok 5 55 B o) p ol Sagh 5l e
Slasin Juldow g bya o8 sous (silwand «dgld I38le 5 sl eolatnl b jelaie oy sl (gl e Cewo iyl
oS Zuwl (VOF) Jlws o2x g caedllas ol 3o ooliinl 5550 (g5luvancds (hg, .ol plonil aze )0 ol jem 4y (2l o)y (gt
G2l stz S b JUS S 50 (g5 5l eolil aF oo i bt 25,00 4 3Bz slagl 2 iledas sl
a5 8l pals adsl es 4 gl Boe S ws ) e GRIBIL (e jsbar o)ls (Sgiaee by 49l Gee s Job
S5 Sl 3,55 s 0 K00 4 5 4] s o 5Seo5 5 Sl ed Gy oo i ol Sl 2l
Slr abols G sl bl 2 09 d o0 JUS S 50 bz st Sl 4 omie (65 el SRl s (s 51 o
Sl ol webats 5 (Sdgysen Gy Jsb smals bl | slasgy 0Slae o5 il lag] o (s e gl ¥ alold lags )
3,50kos Sgutp 53 ootpn G oyl ol 5 £lis | 0% b oo ) sl el 53 Sl oS wims o (LS gty 4 gl a8d s

s (S paen oy J5S 5 el ez

S3Bgo Jde (625 (sl oo o Selgyoun oy ociBgld bl i guads sWaoly

ARR


https://sanad.iau.ir/journal/tsws
mailto:Mohamadh.ahmadi@iau.ac.ir

gyl amb 95 50 Sy iy GBS s 2 (5 2) abold 9 gL 1S Sl ol g e

andie =)

phe &S Ll o Sl Dl a i 55T LG 5 0L e ol gLl SV ARV E N WYV P
355 o e 5S35 sl e 313 53 48 Al e s by 3 oS sl 5 S (Bl sl (6551 el SRelS
ool oz Sl apd ello 1 ol Ll (S ssder lagionn 53 (L i 55D 2l s opl a8 (6l 10
oals Cel &8 waea placsle (65 S eSS slassle .ol (65 31 ediS Sgas slaesle 5l oslanal (s o S
Cr s e Sdsle 5 e ol (Bahrevar, 2013) 65 o Jsd BB A a4 s O350 ol 5 0L 55
SIsoden oo s O Sl 3,218 I a8 ditn slasslor Lo gy o ool (S 55en ool sl 53 (6551 SO
Ol sl 53 5 320 S0 2 3950 Obm o Vb 35l a5 bl 48 8 g0 OF (505 2 S0l Dladllae
Oloy s s ol (VL slawy 3o (sls (A LT Slalllas S § s 5e cal 4 a5 L 5 Sl 13555 1 (5305 el
f (Sl BB ALl Sladlae s (3L 5 sl (sl el rmmen 5 as o ol s 1) b5 sl
sl e S w0 S Wl J xS 5 SO Gl sl s e Aites (Glos s el Sl (g3 Slalllas ol
Jsn 2SS oS 358 b IS g e 2V a3 Vgane el S8 5 s L (£ 5)
0w 3,Shes (Tullis & Neilson, 2008) il Gdaie 355 0 53 0dd asles 45 J G g5, 51 S ol 0 i 005
G i Ol (s bl Sl Gedioss cl 53 i3l L3 s e 3550 15 OF (3D 0L = gLl g3 Jailsy 5 G jies (ol
B Lol i 55 CewsVU 3 OF 515 e ke 4 s A lesT slaesls 5l esliad Lal3T 0L > gl dasl, g
adasly Olisl cdstls 5 Coyge Sy, (S35 2 (20 Do sat oy 4 (Swamee et al., 2011) .25 5 13 LLs,l s,
s Aol s b g il (algniey alaly oS Lals €l g g5 nl 03 (03 n b drlone (51 S
S At SVl s 0 (o smme B Bl 5 siad e 05 Gl S s addlles « (Kumar & Sreeja, 2012)
S Son Sl 5 o8 lgel 5 s 6 e g 4 3 m b Cd G L e DLl oS s 0L 0L
5 Sl e Szl e 3 Shas ) 5 4 5 (Morales et al., 2012) .l o falS oo 5855 pslie 55 0L >
bl 2 s3de e 5 el aloms gla el )y ity CFDY (gt e Joe Sl oslizal L 0T (535 0Lz 5 s s
e oS 313 Ol s Fpadd a0 b e gl ) 2 23S 13 LU e (s e G ool s 4 glaesls
J.,zulaﬁlSngg;...u:Yng«;_u:,g_L'?u.g;):)_uﬁCL&J)\JL:A\SL.4.:>-Uw\)a;lzéjﬁjﬂ@p@)ﬁwﬂﬁlb
S50\ oo g1 56 (Arvanaghi & Nasehi Oskuei, 2013). .5 o ¢S > s ol G a5 535 50 b gls,l 5
K313 OLES 5 sl 513 s 3550 348 (Silwared 5 AR LST (slaosls 3l eslial L s5ad slage) 53 65 IKT o
ol By a5 4l CFD s 5 a0l glaesls o S

sl S 3 Shas w5 3 dg {,:w}i&l Ly il L;La(,:wjfj\ = » « (Haktanir & Citakoglu 2016)
Aty ol Cilzsis gla S5L oty CowdVU anm 3 &S SV 53 sl 5 (g o) cilises gla o3 e Aul B s
S S35 2 Ok S3letd & (Date et al., 2017) ks S aglie il slaaz s L 1 o258l b
Gy 2 b oleand 5l CFD ladits i, 45 Ldew a3 opl 40 5 dastls o VOF? Jue Sl eslinad L >
Sy 350 AL 5T axllas > (Esmaeili Varak & Safarrazavi Zadeh, 2013) .ol jse Jlos 5l la s oo
dslis 4o du;ﬁsﬁ)ﬂ;\ Soss 23S Al s olagl . isls 13 bl syse 6\°ﬁ\;(,.:j—6la;‘- duumpd\eﬁ
I b 5 5l eslanal a5 Wisls OLis 555 G s (Zhang et al., 2024) ool iy do 3 ¥ 35 s (Sla s e b

1CFD: Computational Fluid Dynamics
2VOF: Volume of fluid method

Y.



Yo loud g 0590 AFeY sy &1 srailbobw yo (o8 Lo bl alxo

Glo S @ cd S o dsb o) 00 5 45 Ges Ao 3 TY LS 4 e JUKS S s e sl
etal., 2024) 1S o SaS (655 BNl s g 40 i (Saddl bl 5 i 5 25 1L 65 g5 pl el 0
OLil Gt gl sy ate 2B iV 5 o (il 3 53 Ol S soded $348 ) 5 4 i > (Ahmadi
O VISV PSP UV PPNy PN B ey W S i SR NP NG PR PR RS JPC SN P
SIa30n oy Do sast S35 1§ 5 A Jol 565 P i (55 8T s ol SRas Sl Gda Ll

sl ) 325 Sl SEalT s s

bgts 3 olge =

eMA&bJJﬂ—\—Y

sl LSJLJJJ\.A BL) o onlaial duu:»ﬁ .}lJ}J} (5.)\.‘4&‘..;: C}J | )\ﬁﬁt )L;...v..! LS.)J& JJA GL’Q BL) Y L;L&‘)& )‘ ‘}S_i
orl Cas e S e3lid Pave Quad M}\f@bﬂdmumjUABJLZQJJ{\)\;Q;A{J:};JQ{U;
Ll s e a4 s 5 31 88 bl by el eslial ilie a5 a3 é;yﬁdw\o?&g
Sl dale sl lag s 3l o S Wlél{;vSudﬁjja)\ﬁs S s 4SS dol (giluans 5l Al el s as
el o ol Sl XYY 4 VYOV St e slaws 2130 L col s ie (V) JSS 51 aS ) shilea () 1K)
Je 51 ol ol 3 600 0Y slad 4 YYT0Y 51 lad s shiad i b5 )ls 35 AT e b5 wa b s3ie ks
Serlpbe ot ons 3 xS0s 5 A ilesl Jke @u@.w,uﬁ Sy Sy Sl odald 3 gy 4 Sl Sl (e
Cilzsee LB 3ldas b g s gl oS oot Sl o 800 w0 a5 L s S enli ol YYTOY blES slias b (g duasl
45@\/,5544_6)"? (o3 YY) Cal YYOY Lla sluws b guaSis a0 by o o o 26 Ol s sl ol (5,503l
ool L;AK_.Z..{LU'TJ ol (gilwand Jde aslsl 53 5 Coul on g 4l (3lwdde T OL > Gas (sl p sl -]
J;,a/\leoa_.,Ulé&)'ldaK_.iibﬂJm): ol 4 S 3 alie 3 5e 5,0 ol GLdd ASle (505 ol al L
54t ealital gyt 1T oS Ol e e 0aSils S5 oden oSulesl 3 e /8 pUl 5 e /Y (o e
@.ufb_u"‘Ji_i‘_;;liat}_..éjoéudﬁjl{ng:_.,{lfuiﬁ\j‘\ghéypv&;}).)@Lfiﬁawda@bﬂw)ﬂ
lises Pl by oS Glags 5 5 ol 0l el VY70 51470 555 slel o3 e o SialesTAr sl ke oyl

wlwﬁ)l;w)f:)}«

Sop Ll (B VY
Ll s 5l e ool 5305 5 e yme Jde w355 s fard e pl Sl aloe &S (5550 Lyl s gaued Ollas 5
3 el Gl s DLd 5 SB s s Gl 93505 S (LWL (550 Ll Dlse a4 $3505 Lo S50

(Y J&w).\.&a)l.&w‘ Uhe)‘.\:- Ls\f o)\ﬁ.} S .19]&

COR TRV B
dloen (V) gm0 g0 atls py (Saddl e (i (et & (S uaSid 4 (348 Jde ol 31y i )3
Gl Jo 0 by o o - 2eS s o 0Lz 1, (K-@ K€ RNG s lhlenl K-g) Cilises  Saiil gladis glas I
Calses (gladue b aS das e OLES 1) Olds Jsb 53 0L o Ges Sl uss (F) K3 el o3 S 1= RNG _Sasl Jus L oS

Dlodds (g lwans  Sxasl


https://civilica.com/search/paper/k-%D9%BE%D8%B1%D8%B4%20%D9%87%DB%8C%D8%AF%D8%B1%D9%88%D9%84%DB%8C%DA%A9%DB%8C/

gyl amb 95 50 Sy iy GBS s 2 (5 2) abold 9 gL 1S Sl ol g e

JAK.L"\»)'TJ.,\AJM:@lp%&&@@@a&(gj&&@(;ﬂ—\‘)ﬁ

0 ep— - 33652 —- 125821 - 20032 —- 30001 — 31025

50
45 1

40 1

35 -+

n -

25 1

[£= 1] SN PRE )

0 -

15 1

10 4

] it 40 G0 an 100 im

(EM ey ot ol | akeald

Fig 1. a) Gridding and b) Verification of the solution field with respect to the dimensions of the grid and the
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Abstract

Water literacy is an emerging concept in water demand management research and a valuable tool for
improving public awareness about water-related issues. It provides a framework for assessing society's
knowledge, attitude, and behaviors toward water. This study aimed to redefine and identify the components
of water literacy from the perspectives of institutional stakeholders and key informants within the Agricultural
Jihad sector of Qarchak County. Using a qualitative approach and thematic analysis, data were collected
through semi-structured interviews with 17 key informants selected via purposive homogeneous sampling.
These participants, who were knowledgeable about farmers’ water literacy and experienced in water
management practices, provided insights that were analyzed to identify key themes. The findings revealed 10
overarching categories of water literacy components: optimizing water resources in agriculture (e.g., adopting
modern irrigation technologies); sustainable management of underground water resources (e.g., groundwater
conservation); water storage and management (e.g., improving water storage infrastructure); utilizing low-
water greenhouse cultivation technologies (e.g., adapting greenhouse cultivation types); equitable access to
water resources (e.g., fair water distribution); enhancing local participation (e.g., involving local communities
in water management); sustainable utilization of water resources (e.g., recycling and reducing waste);
conserving freshwater resources (e.g., minimizing freshwater consumption in agricultural practices);
prioritizing wastewater treatment for reuse (e.g., emphasizing water recycling); and reducing water pollution
(e.g., decreasing chemical pesticide use). The results indicate that by applying these dimensions and
components of behavioral water literacy, tailored to the capabilities, technologies, infrastructures, and
resources available in Qarchak County's agricultural sector, it is possible to effectively modify and improve
farmers' practices and actions.

Keywords: Agricultural Jihad, Behavioral water literacy components, Farmers, Key institutional stakeholders, Qarchak
county, Thematic analysis
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Table 1. Demographic characteristics of participants
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Table 2. Constructed themes of water resources optimization from the perspective of stakeholders and key
informants in the field of water issues in the agricultural sector
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Table 3. Constructed themes of improving water storage infrastructure and optimizing groundwater resources

from the perspectlves of stakeholders and key informants in the field of water issues in the agricultural sector
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Table 4. Constructed themes of low-water greenhouse crops from the perspectives of stakeholders and key
informants in the field of water issues in the agricultural sector
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Table 5. Constructed themes of action for local community participation and use of unconventional water
resources from the perspective of stakeholders and key informants in the field of water issues in the
agricultural sector
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Table 6. Constructed themes of the use of unconventional water resources and the reduction of freshwater
consumption in the agricultural sector from the perspectives of stakeholders and key informants in the field of
water issues in the agricultural sector
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Table 7. Constructed themes of reducing freshwater resource consumption in the agricultural sector from the
perspective of stakeholders and key informants in the field of water issues in the agricultural sector
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Table 8. Constructed themes of prioritizing wastewater treatment for reuse from the perspective of
stakeholders and key informants in the field of water issues in the agricultural sector
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Table 9. Constructed themes of reducing water pollution from the perspective of stakeholders and key
informants in the field of water issues in the agricultural sector
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Abstract

The ganat is one of the most significant ancient water transfer systems. In the past, ganats were used to
transport water over long distances. While large ganats have been extensively excavated and documented in
Iran's desert areas, little research has focused on qanats in coastal regions. Consequently, limited information
is available regarding the excavation methods and water transfer mechanisms of qanats in these areas. For
this purpose, the study was conducted through an analysis of linear features in satellite images, aerial photo-
graphs, and field surveys. The results of this research led to the identification and introduction of the
Boukeh-Tolborj ganat, with a detectable length of about 63 kilometers, which could be considered one of the
important qanats in the Persian Gulf coast and Bushehr Province. This qanat transported water from the
Shapur River in Abpakhsh (Dashtestan) to the northern and eastern areas of Genaveh Port. The average spac-
ing between well shafts is approximately 60-65 meters, and the qanat follows a southeast-to-northwest direc-
tion. The existence of this extensive and costly gqanat underscores the importance of long-distance water
transportation for sustaining large settlements and supporting agricultural activities along the Persian Gulf
coast.

Keywords:Qanat, River, Satellite images, Genaveh port, Bushehr province
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Fig 1. A: Geographical location of the study area in Iran; B: Route, extent, and direction of the "Boukeh-Tol
Borj" Qanat system, along with cities on the northern coast of the Persian Gulf
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Fig 2. a. Geological map showing water table contour lines, groundwater flow direction, and the location of
Qanat system; B: Route of the Qanat system, surface water distribution, electrical conductivity contour lines,
and the Qanat system
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Table 1. Quantitative and qualitative characteristics of water in the main well area and aquifer
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Fig 3. Intersection of two Qanat, "Jazireh™ (oriented East to West) and "Boukeh-Tol Borj" (oriented
Southeast to Northwest) in the southwest of Shabankareh.

A}2



YIO)M <99 0399 Af*"’,.ul@ ‘53]— ‘SLQMLQLM J° ‘5& ‘Sl.hé).'».bb PYE

S ) s 3l 53 3 el alio 35 5 (odane Olazsle COYATD) OV e vn e b plgs oS o5 il -8 S
(National Cartographic Center of Iran “NCC”, 2007)
o <l

495410 497090

497020 497090 497160

495270 495410
Fig 4. A, B: Aerlal Photos (Scale:1/1000, 2007) showing the surface structure and the traces of the shaft wells in two
areas of the Qanat route.

A X: 496141,Y: :ble s o a0 bebr alse Sl abad an LSl s Cimdae s o Ol O Jlld 4 5,0
e el 5 w5 ol old b xe C: X: 495294,Y: 3255839 , B: X: 495689,Y: 3255559 (3255236

.\;.w‘o..\...i‘\jb‘ﬂ}..aﬁdjjﬂ

o)KJLmuJﬁ)uy)JCJJJ; AS)JULJM)dhbl}@d‘y)loxwt;)b‘jwﬂww O‘)g.u
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Fig 7. Satellite images (google earth) of several of Qanat shaft weIIs "Boukeh-Tol
Borj" featuring a four-shaft well system, showing differences in the extent and
pattern of erosion between 2002 and 2011
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Fig 8. Schematic illustration of the sequence of the multiple shaft wells along the of the "Boukeh-Tol Borj"

Qanat route, estimating 4032 wells (not to scale)
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Abstract

In regions where both groundwater and surface water resources are utilized, groundwater serves as a
suitable option for water supply during periods of river water shortages. The purpose of the research is to
study the feasibility and management of integrated water resources utilization in the Garmsar alluvial fan.
The research adopts an applied-theoretical approach in terms of objectives and a descriptive-analytical
method in terms of methodology. Information and data were collected through both library research and
field studies. First, the research factors were identified and extracted, then weighting using the SECA
method. The feasibility and management study of integrated water resource utilization in arid regions,
especially in marginal areas of Iran such as the Garmsar alluvial fan, are of great importance. The results
indicate that optimal utilization of water supplied by the Garmsar alluvial fan requires implementing
integrated and sustainable management methods. This includes the optimal use of drip irrigation in
agriculture and improved coordination between urban and rural water use to ensure sustainable resource
management. Overall, this research underscores the need to develop comprehensive, evidence-based
strategies for water resources management in the arid regions of Iran, balancing sustainable development
with natural resource conservation. Accordingly, the climate criterion with a weight of 0.1817 was
identified as the highest priority, followed by the water consumption rate criterion (0.1564) and the water
resources quality criterion (0.1521). Among the evaluated options, efficiency and productivity of resource
use ranked first, Sustainability of water resources ranked second, and management and policy-making
systems ranked third.

Keywords: Feasibility study, Exploitation management, Water resources, Garmsar alluvial fan, SECA method
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Fig 4. Variations in option scores for different 3 values
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Table 7. Criteria weights and option scores
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