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Figure 1. Location of Varamin Plain in Iran and in Tehran Province.
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Figure 2. Groundwater level drop in the first scenario in the unconfined aquifer (right) and piezometric level
drop in the confined aquifer (left) in the year 2021 compared to the summer of 2008.
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Figure 3. Groundwater level drop in the first scenario in the unconfined aquifer (right) and piezometric level
drop in the confined aquifer (left) in the year 2041 compared to the summer of 2008.
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Figure 4. Groundwater level drop in the second scenario in the unconfined aquifer (right) and piezometric
level drop in the confined aquifer (left) in the year 2021 compared to the summer of 2008.
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Figure 5. Groundwater level drop in the second scenario in the unconfined aquifer (right) and piezometric
level drop in the confined aquifer (left) in the year 2041 compared to the summer of 2008.

Condy & Sond o« NSB dbadal oy~
Al g iembe Bl 8 (o) o) sz s
5 ol sl OLS kel phas Sl iy, S
Bl ool 0o oo dalp i Ol O3
Gl i 0 e 2l e 3l 5t

Wby pge Gble 5 g e g8 Ol g
53T Ol 53 A3 sE oY s sa
SAL sl ol sy of s e
RLLE 33 Gl 5o D dalpt axlse ol
335 shele d 5l CBaSL Led Suawslal O b
g 3 delal O ladlr G
Wl fals (Sal caash el oy 5 bl
NG
Ol ps3 5 Jsl Soben 5o dde gl 2l anslie
o ol snel  slaz b sl 2l L aS das s
Jad 15 35 o Ol oS oIS
SIS RPN PRI RN P INCC N
VEY s Jle b oas) 3)e e of bl bl

J'«'.Ai~ J\\ﬂ' )j.l;-c(d}\éﬁ)ujyb—@b)

yov

Sl Xy gl Sl eslizal b iags cpl s
Sladle sl gt 35 bl oo s O o
Gaais 3 S bilkes .l odd o fe ST
5 Y b K2) Jsl ol 5o dde 51 s &
eeind Pl e S3 s ok e s dalie
Glaarls 5 sl wlsl i sladle aSles
AVl s, BB s Ol solLL
i Jled edgdoes 53 e ol ck.w sl
JSo 0 a8 sboles 5 skisn e p 85 & Oeelos
fa) 0Ll 3 s 08 sdige edgs
ol e Yo 5l e ST JLe Y b (cs Jks
G Sl ke dal ol 53 ol dal
Ogkes VYV L ol Ve sl Olgsul 6,0
Slacuakd ade 5l oy dalpt S
spmge Jald wall S s Jhe mlS s s
A el Ol a8 (S LLL e
53 Jde 31z gbaid s &S boles
oph e edalie (005 8 b JSD) pos sk

NS a0 ars Lol WS Camss



IFAA (Y) 0 loud (T7) s SB. 5 o clilis gl ing}s 4 pui

(5 o

5 ads Copde glaz bl (S sbe
Blg o Sose 0 S (el ol 53 O s
Ol s wad s T salS Ly, oy
3 sl doss e 5 B Hsba oS 350
Sl s 3 S b aats 1Al 1 Ol
St S G 53 Galbes) lab 2 e
3905 7 s edle (s dal g K] PEEC
add LL elys s 4 Ol dbtadar BB
PEINCIPINESY & Olgeds 55 b alssy; 5l cuds

Al delsl Slorea il

1.Abareshi, F., Meftah Halghi, M.,
Dehghani, A.A., Kaboli, AR., and
Rahimian, M. 2015. Management of

aquifer of Zarringol plain in Golestan
province by using ground water model. J.
Water Soil Cons. 21: 6. (In Persian)

2.Anderson, M.P., and Woessner, W.
1992. Applied Groundwater Modeling:
Simulation of Flow and Advective
Transport, Academic Press, 4: 303-353.

3.Chitsazan, M., and Kashkuli, H. 2002.
Quantitative solutions in hydrogeology
and ground water modeling. The first
edition, published by Shahid Chamran
University Press. (In Persian)

4.Fatemi, M., Ataei, Z., and Furughi, F.
2011. Environmental Risk Assessment
plains of Varamin using mathematical
models pmwin. The first national
conference on environmental spatial
analysis of the metropolitan area of
Tehran. (In Persian)

5.Ghafarian Sayeli, A. 2013. Simulation of
groundwater level fluctuations by using
MODFLOW code and prediction of land
subsidence in the Kashmar plain. M.Sc.
Thesis, Ferdowsi University of Mashhad.
(In Persian)

6.Hajipour, M., Zakerinia, M., Ziaee, A.N.,
and Hesam, M. 2015. Water demand
management in agriculture and its impact
on water resources of Bojnourd basin
with WEAP and MODFLOW models. J.
Water Soil Cons. 22: 4. (In Persian)

YoA

sl B ("Jd\‘ s Sl 53 ol il lals
LIG 2k sl 5 OLE ol albtadar O
033 e eips 2l Bl Olizes (o seas
u‘}f:l‘:" 3 > Nl S 6‘4‘)§‘“ |

by b S Ol e pts S

\nn

Cis 4 g ol wltsg, g.j RS als
oA 2l e GBI clie bl
O s A3l Ol G OOl albtada
el I B R Y
e i g a5 Ol Jled o

gy A8l s

AW. 2005. The U.S.
Geological Survey Modular Ground-
Water Model (MODFLOW). U.S.
Geological Survey, Reston, Virginia.

8.Hamraz, B.S., Akbarpour, A., and
Pourreza-Bilondi, M. 2016. Assessment
of parameter uncertainty of MODFLOW
model using GLUE method (Case study:
Birjand plain). J. Water Soil Cons.
22: 6. (In Persian)

9.Karami, Sh., Madani, H., Katibeh, H.,
and Fatehi Marj, A. 2017. Assessment
and modeling of the groundwater
hydrogeochemical quality parameters via
geostatistical approaches. Applied Water
Science. https://doi.org/10.1007/s13201-
018-0641-x

10.Panahi, M., Misaghi, F., and Asgari,

7.Harbaugh,

P. 2016. Investigate of groundwater
level fluctuations by using GMS.
2" international  conference  on

sustainable development, approaches &
challenges with a focus on agriculture,
environment and tourism. 23-25,
Tabriz-Iran. (In Persian)

11.Parsa Sadr, H., Mohammadzadeh, H.,
and Nassery, H.R. 2016. Numerical
simulating of Sabzevar Roudab aquifer
and checking influences of constructing
Sabzevar Roudab dam on it. J. Water
Soil Cons. 23: 1. (In Persian)


https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:%22William+W.+Woessner%22

AniS (y9rlod 9 Wig g A 49

12.Poormohammadi, S., Dastorani, M.T.,
Jafari, H., Rahimian, M.H., Goodarzi,
M., Mesmarian, Z., et al. 2016.
The groundwater balance analysis in
Tuyserkan-Hamedan plain, by using the

mathematical model MODFLOW. J.
Ecol. Hydrol. 2: 4. 371-382. (In Persian)
13.Regli, C., Rauber, M., and

Huggenberger, P. 2003. Analysis of
aquifer heterogeneity within a well
capture zone, comparison of model data
with field experiments: a case study
from the river Wiese, Switzerland.
Aguat. Sci. 65: 111-128.

yod

14.Tehran regional water authority (TRWA).
2014. Report of groundwater resources
studies in Varamin area. (In Persian)

15.Torabian, A., Hashemi, H., Khalili, R.,
and Ferdosipur, S. 2004. Investigating
the Effect of Water Extraction on the
Water Quality of the River Mamlo Dam
using the QUAL2E Model. Ecol. J.
30: 35. (In Persian)

16.Zehtabian, A., Rafiei Emam, A,
Alavi Panah, K., and Jafari, M.
2005. Investigating the Groundwater of
Varamin Plain. J. Geograph. Res. 36: 2.
(In Persian)


https://journals.ut.ac.ir/issue_1002_3129_Volume+36%2C+Issue+2+-+Serial+Number+80%2C+Autumn+2005.html
https://journals.ut.ac.ir/issue_1002_3129_Volume+36%2C+Issue+2+-+Serial+Number+80%2C+Autumn+2005.html

J. of Water and Soil Conservation, Vol. 26(2), 2019

http://jwsc.gau.ac.ir
DOI: 10.22069/jwsc.2019.15448.3067

Short Technical Report

Assessment of the long-term quantitative effects of management
conditions and current abstraction on Varamin Plain Aquifer

*F. Valivand® and H. Katibeh?

'Ph.D. Student, Dept. of Mining Exploration Engineering, Amirkabir University of Technology
(Tehran Polytechnic), 2Associate Prof., Dept. of Mining Exploration Engineering, Amirkabir
University of Technology
Received: 08.02.2018; Accepted: 01.08.2019

Abstract

Background and Objective: Nowadays, use of models to illustrate the facts and better
understanding them, as well as make accurate decisions about phenomena is very common. One
of these models is the groundwater flow simulation model used by experts in many countries
and the accuracy and accuracy of their results have been proven. The object of this study is to
evaluate the effect of current management plans of aquifer and Jajrood River basin on changes
of the water table of unconfined aquifer and piezometric level of confined aquifer by numerical
simulation. Using numerical models, it can be predicted that with the governing process or
different management scenarios, how the aquifer reacts to abstraction and recharge.

Materials and Methods: In this study, hydraulic behavior of Varamin Plain aquifer was
simulated using the Modflow code in GMS software in stable and unstable states. After
calibrating the model, hydrodynamic coefficients were corrected, then using the resulted model,
quantitative behavior of the aquifer was predicted for two management scenarios in the future
years. The first scenario expresses the existing quantitative conditions of the Varamin Aquifer.
That is, water do not flow to the plain from southeast wastewater treatment plant of Tehran, but
water flows to the Varamin aquifer from Jajrood River. The second scenario indicates situation
of the aquifer if the planning are carried out by the relevant organizations. Under this scenario,
assigned values from discharging of the southeast wastewater treatment plant of Tehran enter
the study area, though due to the implementation of Mamlou storage dam, a significant portion
of the surface water resources of Jajrood River will not enter the plain.

Results: According to the maps resulted from the first scenario, the groundwater level decline
continues as in previous years, but in the second scenario, considering the utilization of
wastewater treatment plant discharge, despite the cutting off the water entering from the Jajrood
River to the plain, the groundwater decline rate will decrease, although this decline continues.
Comparison of the model implementation under first and second scenarios shows that with the
implementation of planned projects, part of the aquifer’s quantitative problems, particularly in
the northern areas of the plain, will be decreased, so that in some northern areas the expected
decline in groundwater (results of the first scenario) has decreased about 30 to 40 meters by
2041. In the second scenario, the balance of groundwater in the plain is negative, with an annual
decline of about 100 million cubic meters of aquifer storage.

* Corresponding Author; Email: valivand.f@gmail.com
Y.



Conclusion: The results of simulation show that in both scenarios (current trend and after
implementation of ongoing plans), the balance of groundwater in the plain is negative and
decline in water table will be continued, however in comparison to the first scenario, decline
rate of water table under the second scenario will be decreased. It can be stated that in order to
stop the decline in water level in Varamin aquifer, in addition to water entering plan from
Tehran wastewater treatment plant to VVaramin plain, recharge of the aquifer from Jajrood River
(as the main source of aquifer natural recharge) should be continued.

Keywords: Groundwater, Management scenario, Numerical modeling, Varamin plain aquifer
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