8 el daala A ol ) giSall g piicalall g lal g Jily Claliici § jlaiul

il Cranga sl o) Aigl) 40y
T alg 3 9 A G o 0 1l pdial) ol iiall samdl)
iiaba s3algd cilila s auaiil

da gl o) Al oyl gis
£ siaall aand) A8 2l a8l ¢(lusa Adblace (uuhall dllata LB 430 gad) slaall Lial) 3 )Y

dda g k) g Al (adla

13 A Y (e Gl cpand Al qulall ABhale b Jultaal) B Gallal) Al 46 gad) olsall Apadil JlaY) (lSa Sanil ) BN asa il gal Gpead gA aaddl 138 G G2 Al

O 4ld o 10 g Jia) gl gy — Aalinna BlSlaa (aadad AN Cingd) | Jiaall € g Bl loadl Al g b el pase zigal b JgY) Cisgdl Gl Gl

a4 Y1 A8 adl 3 gaadl (e Jladl i Joh o olae Aiblas (e B A Jleddl g Jladd] 8 Gulal) Adlaia a5 il 8 LY aBga sl B1MS zagall) J
L e ek VAT ) ga dlhaial) o3a sl &5 (31l

O gaan A gal) olsall BlSlas Jal (1 Ay sllaall L gl g g pdag) ilaslrally . 5 s3saS gali g pladiiaad (MA (o 48 g2l olpall Alghal (Sl g g d) £ 19Y) (1a (Biatl) o3 B
Adhia G s gladl 5ol (3805 AU BLSLaal Sla) AL ol ) mdgad o sl Al Cua Al ABlia o Ao jge 480 pa T B pde LA a3 Gubally g Landl of Adlida jilae
(Oila ya Ao Uaddfg A il qualad aladiady 3 gaill 5 lee aly | Bas)g Abdal aada ga A saldl slual) (3305 AU BlSlaal Lo M) oz iBal) asaliall 3 gadl) Al jall
A A yal dblie B S g sagd) Jaasill g cltal) A gad) olsall Adudal A8 g 0l paibadd) o il A b laall Aglend Uiy 3 jlasa id) AMad) of 3 jiiecall Aa)
(L)) O o sl Ul Jalaa 7 gl Cs (B cage / p (1-10) O g9l

& Eisall) 13 gad alsailasd ¢ 48 gall sluall lija SSlaal MODFLOW gabi g pddiadd Cua | Al jal) Alhaia 3 48 gadl oluall 3_13Y Autia¥) — BlSlaa 7] gal addliy
Sl adga) AN A A5 el el Sgaall 73 gadll Jaidal Adlida 3 1) el &M ciaie) | ( Tabu Search )g siaall dagd) 4 o sl AfiaY) i gad
v Jahy & pa gl ) guall e gl S co AT Bl ¢ Adu/casa jia (0.35438 + 08 ) (A (e Jiral 5 pealll Aadill) Cisgd) Al el Aagdl) o ey (il
Lgdary pa At pall M) / S 1 g gl e el (S (D g Anuad Jaaal (ha 1oy (DG (11 i) / QS 1 gy il cll b ga) 40N Al B, dallad) gl
Al ia zigall) ASud (e addiaiall Liasay ABlaia JAN Al 3 gail) o s La 138 9 (3l LY 281 ga) LAY A B Fulall Jare dadl adY) aad) o Jguaall Sl
Y Al e 45 jlaa fudall cianal el A dadi B3l of A/ qaasa sia(+ YAV 0 +08) (A AR Aad) B Ciaglh AN L Tial) Lal) il Jia) olSall ) J gaa sl

College: Engineering Name of student: Moheimen Maher Khudhur
Dep.: Civil Name of Supervision: Dr. Ali H. Al-Aboodi and Dr.Wissam S. Neama
Specialization: water source Certificate: Master

Title of Thesis:

Optimal Groundwater Management in Teeb Area, Missan Province, Using Tabu Search Technique

Abstract of Thesis:

The purpose of this research is to improvement decision support tools for identifying optimal location for groundwater development to meet the
future demands in the Teeb Area. Two objectives are set in this research, the first objective applying a numerical model for representing the
steady and unsteady states flow circumstances. Second objective Applying a combined simulation- optimization approach .This approach
enhances the model as a tool to give location of future wells. Teeb Area is located in north and north east of Missan Province, along the foot of
mountains of the Iraqgi-Iranian frontier in south of Irag. This area is about 1860 km2.

The hydraulic performance of the aquifer have been investigated through the use of a computer program package .The hydrogeological
information which are required for aquifer simulation have been collected from various sources, evaluated and mainly been chosen ten
monitoring wells distributed over the study area . A two-dimensional mathematical model is developed to simulate the flow regime of the upper
part of study area. The suggested conceptual model, which is advocated to simulate the flow regime of aquifer is fixed for one layer. The model
is calibrated using trial and error procedure in two stages, steady state followed by unsteady state. According to the calibration process, the
hydraulic characteristics of the upper aquifer has been identified, the hydraulic conductivity in the study area ranged (1-10) m/day, while the
specific yield ranges between (0.1- 0.4).

A linked simulation-optimization model for obtaining the optimum management of groundwater flow is used in this research. MODFLOW
packages are used to simulate the flow in the groundwater system. This model is integrated with an optimization model which is based on the
tabu search(TS). Three management cases were considered by running the model with adopted calibrated parameters. In the first case (fixed
well location) it is found that the optimum value of the objective function (maximum value of pumping rate) is (0.35438+08 m3/year), in other
words, the pumping rates could be raised to nine times the current pumping rates. In the second case (fixed well locations with the on/off
option) thirty wells out of thirty five can be operated with "on/off" status associated with each well to obtain the maximum value of pumping
rate. In the third case (flexible well location with the moving well option) locations of wells are to be decided by the model itself within a user
defined region of the model grid until the optimal location is reached. The optimum value of the objective function in third case is
(0.38750+08m3/year) with nine percent increasing of the pumping rates compared with the first case. Results were compared with a previous
study of the same area but using another technique is Genetic Algorithms (GA).




