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Abstract: In this study, the groundwater resources of Dasht-e Hengam were simulated with
MODFLOW software and MT3DMS particle transfer model and calibrated using data from 10
observation wells in both permanent and non-permanent states. The average horizontal hydraulic
conductivity and specific flow rate were 17.3 m/day and 11.7%, respectively. After that, in unsteady
state, the quantitative model for 5 years (October 2014 to September 2017) and qualitative model for 3
years (October 2009 to September 2012) were validated. The results show that the volume of incoming
water from the surface to groundwater is 10.9 Mm?/year, and the discharge is 39.9 Mm?/year.
Furthermore, the groundwater-surface hydrograph is nonlinear and descending so that, at the end of the
period, the groundwater level shows a drop of 17.8 meters. Moreover, the qualitative model display
TDS is increasing and expanding from the boundaries to the center of the plain.
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Introduction: The primary source of water supply in Dasht-e Hengam is groundwater; therefore, it is necessary
to study the qualitative and quantitative status of groundwater resources in this area due to its high agricultural
use. Groundwater researchers have used mathematical models, MODFLOW and MT3DMS, to simulate
groundwater and evaluate their efficiency (Sadeghi Goghari, 2013; Abbasi, 2014; Paliz, 2014; Yousefi et al.,
2014).

Simulation of groundwater resources shows that droughts and wetlands have little effect on groundwater in
Sarvestan plain (Torshizi et al., 2015) and the main reason for declining aquifers Is the uncontrolled extraction of
wells from the groundwater aquifer (Jabbari et al., 2015; Torshizi et al., 2015; Runama and Jafari, 2017). In
addition, the level of pollution has increased in some plains (Deymehkar, 2016; Fasihi et al., 2018; Shahnavaz,
2019). For improving the quality of aquifers, aquifer feeding (Ghafari et al., 2020), a suitable hydraulic system
(Ghafari et al., 2020), and (or) reactive-nano-iron barriers have been used (Divya et al., 2020).

In this research, with the help of two powerful specialized tools of water resources, MODFLOW and MT3DMS
particle transfer model, the plain aquifer during the simulation and the quantitative and qualitative status of
groundwater is investigated.

Methodology: Dasht-e Hengam, with approximately 525 square kilometers, is located in 76 kilometers of
Qirokarzin city and 220 kilometers south of Shiraz city. Geological conditions, alluvial sediment status, location
of available groundwater resources, and observation wells are plain alluvial aquifers (Regional Water Company
of Fars, 2012). Fig. 1 shows the geographical location of Hengam Plain (Regional Water Company of Fars, 2012),
and Table 1 shows the monthly distribution of rainfall in the plain. Data from ten observation wells in the
groundwater aquifer, Fig. 2, were used to calibrate quantitative and qualitative models of the plain.
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The amount of feed from the surface includes returned water from agricultural and drinking wells, from the river
(runoff), drainage, annual rainfall at the aquifer level, and sewage, the information of which is listed in (Regional
Water Company of Fars, 2012). Piezometers per month were first interpolated in GIS software and then transferred
to the model. The model network cell size for all possible observation wells in the area with a cell size of 150 m
was considered. A series of pilot points (Fig. 3) were designed at the range level for more accurate and faster
calibration.

Results and Discussion: By calibrating the model over 36 months, the optimal hydraulic conductivity value with
an average of 17.3 and a standard deviation of 24.9 m/day was obtained (Fig. 5). The highest hydraulic conductivity
coefficient is related to the northern and northwestern parts of the plain, and the lowest coefficient occurs at the
highest accumulation of exploitation wells. Also, the amount of specific storativity varies between 0.00167 and
0.636, with an average of 0.103 and a standard deviation of 0.117.

The slight difference between the computational and observational data, Fig. 6 to Fig. 9, indicates desired modeling
in the scope of the study. The correlation between computational and observational values (Fig. 10, typically shown
for the simulation month 60) also shows this.

The quantitative model, MODFLOW, shows that the aquifer volume decreases daily during the 36-month
modeling period (Fig. 11 and Fig. 12); as a result, the amount of groundwater discharge from the boundary of the
plain vanishes due to falling groundwater levels. Also, the volume of groundwater inflow is about 24.4 Mm?/year,
the recharge into the aquifer from the surface is approximately 10.97 Mm?®/year, discharge from alluvial
groundwater and complex formation (often wells) is about 39.43 Mm?/year, and the volume of output due to natural
drainage is almost 0.546 Mm?/year. The aquifer storage volume is 12.1, and the reservoir withdrawal volume is
about 13.5 Mm?/year (Fig. 13); thus, the reservoir deficit is 1.36 Mm?/year.

Fig. 14 shows the groundwater level of the Hengam aquifer in the last step of the 36 months, which, compared to
the beginning of the period, indicates a drop in water after three years of groundwater abstraction. Fig. 15 shows
that the water level decreased by about 4.5 m during the simulation period, equivalent to an average annual drop
of about 1.5 m.

MT3DMS package and chemical quality data related to 10 agricultural wells were used to prepare a qualitative
model. Information about the location of sampling wells and initial concentration of qualitative parameters in the
aquifer in Table 4 and the calibrated value of qualitative parameters are presented in Table 5 for the last calibration
step. The distribution of TDS in Figs. 19 to 21 shows that the contamination is constantly expanding during these
three years, and Fig. 22 shows that as the groundwater level decreases, the TDS contamination increases during
the simulation period.

Conclusions: In this study, using MODFLOW and MT3DMS, the quantitative and qualitative status of Hengam
plain was investigated. The groundwater flow model created the slightest statistical deviation on the optimization
parameters according to the automated calibration and validation approach. The results showed the nonlinear trend

of groundwater level sagging with the final year conditions in an optimistic manner.

© 2022 University of Zabol, Zabol, Iran.

~ This is an open access article distributed under the terms and conditions of
'@ @ | the Creative Commons Attribution 4.0 International (CC BY 4.0 license)

(http://creativecommons.org/licenses/by/4.0/

28



YV-FF (i) alio
https://doi.org/10.22034/IJWER.2022.304778.1003

ke 4yl
Oln! & (owaige b idg 3

SBIWw SoS b pld Clid (o ) ) ST Cukdg wy
MT3DMS g MODFLOW &5 g o5

w*Y . \ .
0313y 0yl ¢ jazxdy 190!

Oyl eplaly oz gly 5 b olRiils (e S el gwdige 00SLilS (e cwdige 09,5 wd )l ol IS 4.':.">5,o-| Dils !

b_pirzadeh@eng.usb.ac.ir : Jghumo 805,55 Suig S Cuny *

1NN BRI SNt

ijwer.uoz.ac.ir & i o5 0y muiiiay

@j Voo AY/oY i pdy o b

ol

5 MODFLOW sla 3105 51 osliil L lSii <58 iomjj o] (A5 5 a8 0l siibsy ol 5o
Tmly Sl Ll b j8093 (59 3486 L g (g5lwands JBaile e 5 Baile cdl> 9o )0 MT3DMS
2oy VWY g 595 50 e WIT e 5 & szl oy (ool 5 (881 (Sgyae Colan gy (:Siko 0
S Jse s (VYAA [0 50 B AYAY ) Jlo O (gl (o8 Joo B 0ile e > 50 T 51 e o] s &
TDS aJql cdale jlade o g5lw o 35, odsl jo ol oo (WYY o505 BAYAA 40) Jlo ¥ (6l
g,y Nk bl b ouwly 4 pladl baoygs gl jo g ol a3 3 JLai o adel soly lgie 4y gl o
Syl b5 D50 4 wezse w0y Sl Jlo ks shel b (osjny o e (SoLSl s yid
P eSeyie ke TR (o) @lbon ) a5 g oo e ek Vo /A a5l 4355 Jelge rioren
bl o Sl sl e WA Célasis a5 <8 8 alowl ole VYo Do 4y (S i ol 50 .40 5 056l Jlo
30,5 2eiwlg TDS (gl slodalice slrosls 4y Zaes VY-PPM gllaz L 55 25 Jow 091 gium st 0,90
5 ol Jl o (lstel Ggiz B cins S 50) Css 095 5 ol 9959 slajye 51 TDS a8 ol lis gl
2D )5 @ peizmen g (202 ol 5 0jhe wijlo g9 9 LS Le 4 Vet ol (ol e cabl oo 5208

23,5 o0 3k (55,9LaS oS e

MT3DMS MODFLOW (GIS ¢ jlwdunis a5 culsd ¢ oy ol 10551g0uds’

Ote Gep el Wi i) glaol CukS doddio - )
Oeped g amelr Cadle g Sl Sl 1 pae
D9 H9iS alize blie )0 (55)3ldS idy )0 dmwg
6L(as7»‘ woaf )'l b.mlf‘ (T u_«.s).h)uo 6‘)—.’ ‘SO-MOL‘ 1aJ

L esS ol gl 3l o 5l i Foeins < @l
1958 olbwg) 9 s bl 5ST 50 g aiS o (el
Olgie 4 e ool (B g peir Bble ohg

nls o |y ol S g Ol i o - ‘ -
3 2B g axgi sae il oo o ouiiS ey ailie Leas

29


mailto:b_pirzadeh@eng.usb.ac.ir

00lj sy g iy

PR Culsd (o) ST Curidg (o) 2

lroygs as oy las liwg pw <o g5l Jow gl
ol iy ool Sluz 86 Jl s 5 Jlsas
sy lgsel sl rals Lol ade 5 ol s
S iy @l o I 6o pope sladly ayg)

.(Torshizi et al., 2015)

s lesul Cardy (it 4 (Jabbari et al., 2015)
3 S 2l e a5 aisly las g sl ]
5 alS b e TIVY Sl b sy (sl i ey00
Sldgel 5 s cdby ol cde a5 oy ol e O
g el 5 ] slo JLSis ] og olyse]
oo anllas 0,90 03g0me o Ol 515 ralS &g, o

Do

2 olgzel sl plas (5) g ke cuss gjlwans ol
i o Lol oo 1) Jlu o oo o yaudea Vo /Y )50

C,\...i';b).g > )’| u.s&a)...,o u?—A-LHQ AN nAJl) Calsd 6}5}&
(Gudarzian et al., 2016) 54 axwlS

b bl ey Coiss Glgsul 1o Ol s Sl s e gy
axbas ol gl Sl p8 ¥ L a5 Jow 5l ool
olyod & ) SIS Ot (n fden 350 09 9 o

(Yahri and Abdeh Kolahchi, 2016) s ,ls

Sble,d cubss (giludan o bl s cél 4y azgi L
ol ol peste Groreln g Capae Sleiday (o)
olpriny 9 4 (Bahrami et al., 2016) o ools ylgz0]
s sl e (Akbari et al, 2017) lawg « oolive

A a5l sl

slel oy 9 Judos 5l e (Kamali et al., 2017)
Sl ojlail a8 w4z ol e ple S el (e 25
Sy S e S 4 o ddble 5l e saims JSis
(e A oo Jid (owy ladils 4 55 5e 0 g 0ad
4 S (B Jlad 5 63550 > 50 plyel (oo
Oog Fadloedys wa ol s a5 v e (AP Ak
5 B prils I8 5 g 3blie nl (8,00 oML

Dgr >le ol lad slaailss,,

30

&y, MODFLOW 3 MT3DMS __ob, csloue
ooliiul ol (pbize bwg wp) ol gjldae

Cewlodds .\.».sl.: Qi dl)lf 9 R

S o Pl cwyp ekaie 4 (Sadeghi Goghari, 2013)
308 (gilwan |y plssul alesieniny <1 adyg¥
VWA BAYA. Jlo jo Glovalin slaosls 3l jelaie pay
o8l cel v jaas oy lis gl a5 ws S eolaul
ol 4z ST o e e tIVA ojlail 4 ) ol 5l
Ol 1y cilo 5l Lob cdl caslgs cod ial38l l5me

a8

(Sogdl JEsl goae cw,p ysbiie 4 (Paliz, 2014)
o loaalice slaosls 3l g (gilwanss | pls clo

6‘)—.’ 9 )lf&b:ﬁ.é oI Lg‘;.g \WAL obs ©o G YYAA
JLw )| Sloaalin ol%- aal> ¥ sloosls )'| ‘Sﬂj G)L.,QJM
(3o pl (g5lwdcd @L..’ 2,5 oolaxwl YYAA B ATAY

Dy jlwannd 0)90 Jsb o é%—ﬂ ol

SLasl &gy owy e 9 silwas (Yousefi et al., 2014)
adsls bl 1y 8o J s gow s <l b,z ;0 TDS
wly Jae joas ols las gusew ol 5l Jels gl
bl I TDS Sis ouilondl ggamme [laie o 805 0ulds
ol b 0 0 (2l o 4 o Jlod Slelas )|
FrosBle 2 ogkag See TV (g5 jlade oSG jokas 1352
ook 55 B0 ) i 4 pgi g (B0 (g 50
(Il s ) (25 gblie o & ol
adss bl o a5 olo Lis TDS &l s g, 20w o
shls cds (ogz 5 (B Al 5l 539)9 eanS
i Sl @l gsome o Widg (olie kS

092 Gl JB (e sleal v 50 4l

39,9 &S Ol 3 gilwand jslaie 4 (Abbasi, 2014)
GAYAY oo 5l 1) glaaly olasul s 4 dagol> ol
St 5l S gl ol 13wy 0550 WA 4o
3y90 odgaza ;0 lawgis ysb a4y 45 35 lsul Conds
by polS pSee #eee BV ee 5 TDS ((om)

25



\Feo uLM) Al O)Lo.nfé J 099

Ol ! O (owiige Gl ing s

ool el pinw ol Colo aS ols las bl ais S
Aoy, 5l s 0 a5 ke WWeor TDS L Ol Sga5
) Olgel CutsS Calg oo ol cpl 0 Glesel 4 Oljgd
Blbl slaol> ,3 Y+ b 1) TDS phaw 3 didu Sgne
(2l poedle ams zals sanl Jle VY b 4l
aS 8l oo il wo s £ U CilS s el
s Sl b u‘?—"j CotS Sguge ol Ll
(Sl nl oS o Gt 3l ez ST 0gr (g e

ol e (Lo ¥ sga) GYsb La e

SOl Gl cpens jglaie 4 (Divya et al., 2020)
Jds 4 dobo ppl oo i (59, » (Fuein) slao]
ol gl 5l o ladlaie o 28lg all; 80 e 352
oy obmy| o3 0 e a5 sls lis gl ais S sl
<O m/day s s b (Sog)l s il S Ly
5L 5l oo 0 PO Lu,as Culys o a5 ol 9l pdy (25STy
uLm.a G‘L».l s\)y o u@ 4..\..5 g.;..\.‘> ‘) G:L..o.....u u)...u.fl
ol jo Feemg/l & cudly oo aoe Jlassl as ols
iy GEBlS L 585 o 5| sk 5 ol slosali

P egein; @l (o5 5 (S il a3 4z 5]
e e jo Lol sals IS (ol pl g Lis calize 3blo
g o Bk sl 48 55 & g0 lasllhae iz (956
JESRRUR KV I U SU% S PN 0] S VN g
bilaie onl (i ol mlie o8 5 (A5 Comds
a8 Sl (55950 0] 2 Sl 39S Blas 4 4y
Ble caass wiedjud jlnl g0 SWS 4y (Gubios pl yo
oo 2 ode (Buint pl awloads aisloy o 4ol
&9 o o] o Ol (S Gl 5 99790 (o5 129
L oaolsl joas o5ls ool culis s 2l S

Sed oo Ol lin Ol

b gy 9 olge-Y

axlllao 5 yg0 ddbio - V-

Y& @JAJ;,‘,# OYD (o i Camy 4 pli:.as R

31

bl jo oyal cis ylg5ul (Runama and Jafari, 2017)
g Sllag 5 (egras s Sl owyp sl 1) ebs
» il gl (GUls 57 gleand plsal ol
I Bale e 5 ,Baile Sl (5 0y ol adl> o5jlg0
Iy Joe eed o 30,5 giladoe gloj 0,90 V0 o
Ol a5 0l s gl assls plosl segian 4335 9
adl ogls pal Gl esias 4385 5 oed DISG
FISSIE s e Cupde pis 5 a2 SS
Al SO ol o clds cpl ol e 4S5 ek 0g

Sy e Fule 8 5l

=055 o gl xog (Abedi Koopacee et al., 2017)
JUil g oy 09 5 (heS 9 (o5 ki 1 ollizs o
ol G iols 18 o) 0,60 TDS § EC sla yal )l
5 99 Lawgle g4 3l SbT g s o ol (590 bl

D91 caslinl (690 blod l culis B rdcgir Cod

Slasl Oll cwyp jebaie 4 (Deymehkar, 2016)
CawdVl Cls (g ol (Sogll 5 o¥ss ails I8
mlone g (Zinly Sl gm0 sileand | g
PLSRENVINEE LS R PRI SPIIN SLA [ E R oW
Al 9s 0T ke 5 plozel 5550 Coon a4y (Sogll o5 >

Sy jlxe d>

Joe 5l eolatal b plaes cuss Glgsul gooe pw)p
a5 ol olis (Fasihi et al, 2018) L.y MT3DMS
Sz g Pl B sleoyes (b Wl cdile lade

ol 2 (Sdg e (Ll)S L gen o] 25>

«Oladgw Ol pedd Jiw yiaw jekaie 45 (Shahnavaz, 2019)
@l b o ol 18 ) 350 1) B 2ds g
Oyl oy G 53 Slilpe clild o i ol
(Bijari, «;l,50 cped 10 g 2 o ‘D)fksl...a N
iy 2l @be el s Sl ) L 2018)
Olszel cul o ol sl cdl a5 sls las wiz u cubo

RUW RN SRS

&lin dazs 5L Bi> jslaie 4y (Ghafari et al., 2020)
Gl 1) (Sl paed pias S5 liow plgzal 4 (Sl



00lj sy g iy

PR Culsd (o) ST Curidg (o) 2

By ol Glgn ()5 SIS i ped oS
ool ol o csloas Gl sogame ol lelas )| sloo
a0 YV oKa 8] lgsel AVl sl lawgie
Slggul cpl 4 Ui lelas )] jo L lawgie g of Kl
alelar | slo a¥le Lo lawgio izes @z o VY
ol il 4z YN
slbe » (Regional Water Company of Fars, 2012)

Canloass 3 841,
ple ety (Sl (eSle plSn (2Ll ol
Sl yiandio YYY/O Joleo ale YY (5 kel 0,90 Jobo yo
ok VYEIV (S0 )b e (g yeS (wlal ol a8
Cewlosgy yiarlee PAY (yl500 4y (S5 jladie oyl
A\ Jga> (Regional Water Company of Fars, 2012)

Ao oo olid |y s o L wlale x568

£
—— g o e e e

D S eghS VYo g 005928 (o ped (6 egkS
e Sldllas oogase .Cuwl ooy adly 5l o g
Ol o &g dalpl el s ailsog) ol 0je Julis
30 Job yieshS FAY oS cusl ob,> 28 cosgue
Al oo @0 yteslS OV/A pla lgsu] g () JS5)
a8, s o 1y oy YA 5 olelas )l 1) ss 0 AY oS
Slgw; Coxdy (oulidine) Lulyd & a2 b cul
Gloolz 5 d9zg0 (mein) mlie Cuadse o (]
Regional ) cewloass 5 5,5l 8l lesul (slovalin

(Water Company of Fars, 2012

WOl az s saiS il oKyl 0gzg pas 4 4z g L
Sl sled B yae oS! g o550 i yused ol

h

Valu
—

Legend
DEM_UTM

e
High 839

Low : 540

N

~ 52°33E
R23IE

52°36'E  52°3T'E  B52°39'E  52°41'E

Fig. 1 Geographical location of the study area — Dasht-e-Hengam (Regional Water Company of Fars, 2012)
(Regional Water Company of Fars, 2012) a5 cubs — dalllas 0,90 dilaie L3l ao Coxdge Y S

MT3DMS s MODFLOW sgome JLolis o

o loanlie ol ails )+ Caxbye anlods (6 lrdands
ool Giuled ¥ JSi [0 s (e ol 00 03gae
iy ol b sl adls p g adss S poe . awloads
oS wile waSayie oelee FUY a3gume gl o
e pelae VOV b olo 5| caSajie frkee FEIOF
a5 S Gsrken VATY 5 2yt | e
e §3boplKige Slalllas J3)139)35 g0 aels 00990

32

g3y plail by - Y-
iy 23l el plias s plysul Lol S
e by 098 5 JSis cle 4 2o S 0
ol §) el y ol qule, JBlas & cus mo
crge b o ol mhaw LEalS sl ciss ol sue) )
sl s baely 3y oy Kt ol _aasT Lials
o Ol Gk (nl e 358 JSie 4 azgi L
S5 a3 09290 Dledbl 5 by ools ulul p s i



\Feo uw) Al O)Loafé J 099

Ol ! O (owiige Gl ing s

(Regional Water Company of Fars, 2012) (e o) ol  Slallas odgumme s g lelas )| 1o o)LL ailale 23595 Y Jgua

Table 1 Monthly distribution of rain (mm) in highlands and plains of study area (Regional Water Company of Fars, 2012)
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Table 2 Feeding from the surface (Regional Water
Company of Fars, 2012)

No. zlh(/}l&r\n/[; Feeding
1 6.999 Agricultural
2 0.441 Drink
3 4.037 Rainfall
4 0.446 Runoff
Total 11.923
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Fig. 2 Drilling position of observational wells in the

aquifer area (Regional Water Company of Fars, 2012).
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Table 3 Ground level, floor stone and water level in some parts of the area (Regional Water Company of Fars, 2012).

Floor stone

Water level Ground level

Area Y X elevation (m) (m) (m)
Abu Askar 3144058 661024 534.762 649.59 669
Abu Askar 3143977 659762 560.532 627.987 660
Abu Askar 3144049 658596 555.994 610.682 650
Abu Askar 3143888 657634 511.075 602.113 635

Aliabad 3146448 660526 629.534 680.324 709
Tang-e Badi 3145975 662349 634.215 683.332 711
Abu Askar 3143788 662507 578.046 666.302 703
No Abad 3142552 661043 498.728 634.580 657
New No Abad 3142198 659165 514.882 596.967 631
Baghno 3141513 657505 534.128 584.995 616
Baghno 3139757 656978 522.713 578.157 602
Hengam 3138058 655708 468.376 545.145 586
Hengam 3136849 652750 443.397 537918 558
Hurz 3138503 651665 455.126 538.796 586
Hengam 3139254 653155 457.658 542.936 576
Hengam 3138179 654360 456.084 539.167 570
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Fig. 5 Graphical representation of horizontal hydraulic
conductivity in calibration mode of the stationary model
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Fig. 3 Pilot points dedicated to horizontal hydraulic
conductivity
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Fig. 11 The volume of inflow from the boundaries with dynamic load in Hengam aquifer
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Fig. 12 The volume of outflow from the boundaries with dynamic load in Hengam aquifer
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r:li..ﬁ S ‘f5]> 9 609)5 °J“'>“> UL)J.> [ ‘Y’ J&J)

fig. 14 Groundwater level of the aquifer at the end of the
period with the continuation of the current harvesting
process from wells.
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Fig. 16 Vectors of direction and flow velocity of the nonstationary model of Hengam plain
e s BWailepe Joo b, Sy g Sz lo o 17 JSSS

606

£ 601

¢ 59%

it

E591

£ 586

2 581

c

S 576

S DO - ANMMmIT WO O
O " v — v« «— —
[cNeoNeloNoNoNoNoNe)
ANANANANNANANANN
~ S A T === = = =
O VO T NNO ®© O
T OO0 OO OO
N =SS ===
OO NOONMOMAN
NANANNNNNNA

...20/04/2017
...20/02/2018

VDO OMAN T O W©INWO®
T AN NNNANNNNN
D000 FOJOOQOOO0OQ
AAANITAIITNNNNANAN
~_ = = = -~ _ s = T = =
NO OO JANRFOSBO I NN
T T O0O QA AT OO0
~_ s = = -~ ~ s s s == =
NOONQQOQQOOANOON
NANNNNYNNYNNNNNNN
Time

Fig. 17 Unit hydrograph of the average water level in the forecast period
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Table 4 TDS at the beginning of the modeling period

Area P X Y (gll)hi)
Aliabad P1 660601 3145618 787
Hajiabad P2 662331 3144309 503

Abu Askar P3 659533 3144538 794
SarGhanat P4 658792 3143146 1369
No Abad P5 659465 3141214 560
Hengam P6 654141 3136766 1675

Hurz P7 651692 3139042 1209

Hurz P8 655219 3138805 1701
Baghno P9 6573624 3139602 2425
Baghno P10 658283 3140664 702
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! First-order Euler algorithm
2 Fourth-order Runge-Kutta algorithm
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Table 5 Calibrated parameters in qualitative modeling

Operation

. Longitudinal Transverse Vertical
Well Porosity Dispersion (m) Dispersion (m) Dispersion (m)
Number P P P
1 0.001 3.325 1.6625 0.03325
2 0.03 3.25 1.625 0.0325
3 0.02 5 2.5 0.05
4 0.0157 2.25 1.125 0.0225
5 0.1 3.75 1.875 0.0375
6 0.012 4.75 2.375 0.0475
7 0.22 2.5 1.25 0.025
8 0.3 3.25 1.625 0.0325
9 0.15 35 1.75 0.035
10 0.03 3 1.5 0.03
Mean 0.08787 3.4575 1.72875 0.034575
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Fig. 19 Distribution of TDS in plains (First modeling period)
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Fig. 20 Distribution of TDS in plains (Sixth modeling period)
(&5l dow pinds 0y59) ol ;0 TDS ro555 092 Yo %

TDS : 1095.0
5850.0
5200.0
4550.0
3G00.0
32500
2600.0
1950.0
1300.0
650.0
0.0

Y-sIIlllIU"ﬁr
3940 M2 3144 3,46 318

3138

3136

l
] 862 64

B850 852 654 856 o ovis (x1003) 750

Fig. 21 Distribution of TDS in plains (Ninth modeling period)
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Fig. 22 Changes in TDS relative to water level
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