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Product Types: Documents:
@ MIKE Zero W Time Series {.dfsi)
23 MIKE 11

W Profile Series (. dfs1)

W Cata Manager {.dfsu,.mesh,.dfs2,.dfs3)
W Grid Series {dfs3,.dfs2)
A Plot Composer {.plc)

A Result viewer (rev)

Animatar (. mza)

® ECO Lab {.ecolah)

@ zuto Calibration (.auc)

® Eva Editor {.eva)

A Mesh Generator (\mdf)
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A MIKE Zero Toolbox {.mzt)
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Map Projection
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Geographical Position of Origin
Deg. Min., Sec. Decimal Deg. @ Projection
Deq.. Min., Sec.
Longitude: |0 [deg] Latitude: |0 [deq]
i [rmin] 0 [min]
1] [zec] a [zec]
Decimal Deg.
Longitude: |0 [deq] Latitude: |0 [deq]
Projection
Easting: 0 [m] Morthing: 0 [m]
Size
‘width: 1200 [m] Height: 800 [m]
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Deg. Min.. Sec. Decimal Deg.
Deg., Min., Sec.
Longitude |12 [deq]
ot [min]

10,7491 1291 6¢| [zec]

Decimal Deq.

Longitude: | 12.936319193( [deg]

Frojection

Easting: 305600 [m]
Grid Spacing

[EES 1 [mn]

BN 1 [mn]

qu (S s 03 gd>ee u.:J.’J S5 (a?)ﬁ&

@ Projection
Latitude: |32 [deg]
15 [min]

22.220007361:| [sec]

Latitude: |32 256172224: [deq]

MNorthing: 3570700 [m]

Grid Dimensions

¥ pointg: 100
Y pointz: 100
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Cancel
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10 [m]

| Dizplay Barder
Digplay Grid Points

Slaises s bl aliwss 5 ol by, 5l ooliiul b gonaSes bl Slaises ax do e,

g oo CyetS S99 00 8 5y )L.s &S jasie

onl o Al dm Al e 10 5 Sy e UL 4 e Gyens BB CE L dls e cpl 5l e

O Gy BB FY SG 0 048 o plxl Mesh Generator Iyl 5l oolacsl L LG

o1



Bathymetry

180

(Grid spacing 20 meter)

100

&0

40

1] S0 100 150 200
(Grid spacing 20 meter)

O jen (8 framms Js6:(2F) Ko

Db o plxl 3Pe 00gae (gais e 39250 sla,l3l 5l eolaiw! L Mesh Generator Cood o
Coluo (pyeS g a0 Yo b ool aysly o iSaeS b clie slaladl 5l oogasme guuaSiod s

Sgbso osalin YT S 53 o5 gagie Jlb b oolinul @pe ol Fee e b ol

ov



Area?

218N \ |
3675500 ‘
3575000 | ‘
3574500 1 ‘ | ‘
3574000 | ‘ ‘
3TN
[ i
3573500 ‘
3573000 |
Palette
3572500 I doove 0
M 00
20- 40
-30- -20
E VAN, "2 7o 5 i
3572000 30 161 .‘.'4;,3“1:,‘ = i B 50- 40
M 8- 50
M -6
s M -
3571500 AN X g&;; B % %
s 00 50
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= Mew File

Product Types:
=5 MIKE Zero

Documents:

‘ Profile Series ( dfs1)

‘ Data Manager (.dfsu,.mesh,.dfs2,.dfs3)
W Grid Series (.dfs3,.dfs2)
=1 MIKE 21/3 Integrated Models A Plot Composer {pls)

= LITPACK A Result Viewer (rev)

E ::::EE ;I"_ICI)EOD A Bathymetries (.batsf)

A animator (. mza)

® £CO Lab {.ecolab)

® suto Calibration {.auc)

@ £va Editor {eva)

A Mesh Generator {.mdf)

A Data Extraction FM {.dxfm)
A MIKE Zero Toalbox {.mzt)

Time Series

[ QK ] [ Cancel ]
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File Properties

[ >
General Information

w1
Title: Fielative Humidity

Azis Information
Axis Type: E quidistant Calendar Axis * ]

Start Tirne: 14172010 9:20:00 &M

Time Step: 1 [days]
00:00:00  [hour:min;zec]

0000 [fraction of sec.]

Mo. of Timesteps: E12 Aziz Units:
Item Infarmation
Mame Type Unit
1 Relative Humidi| Relative humidity percent
4 I |

3

[ Inzert ] [ Append ] [ Delete ]
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[ MIKE Zero - [Humidity.df<0]
W File Edit View Settings Teols Window Help

DESH BB &2W

Relative Humidity

__3¢!Relative Humidity [percent]

Time LRelative Humidity [percer
0 1/1/2010 8:30:00 AM 2

1 010 3:30:00 A 1

2 010 3:30. EEET
3 17472010 3304 24,5667
4 215667
5 e
6 e
7 15
B EEET
g EEET
10 16333
1 e
1 0
| 144720108 e
14| 11520108 205667
15| 116/2008 22

16 1/17/2010 9:304

545667

1 1/18/2010 9:30:

193333

18 1/19/2010 9:30: 18
19 19,6667
20 1 010 8:30 20
a 1/22/2010 9:30: 2

2 1/23/2010 9:304

; yr l ! H H ; Tl ! 5| 12420108
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30 : : i L :
; : ; : ; H | i T | R | x5
AR ; ; ; ; ; ; : N P ; %
9z i
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% ; ; ; ; ; ; ; i I ] P ; %
‘ k3 J( ; : : ; : : i * )w : : : ; E) :
. x ; ; ; ; ; ; ; : ; ; ; I ; 30| 1/31/2010 %:30:00 AM
PR : : : : : : : : Xk b }[ fIE : : : | 31 27172010 9:30:00 A
[ ; ; ; ; ; ; ; : : X : ; I ; 2| 222008
10 : [ A ! ! ! ! ! ! £
T T T T T T T T T T T T T T T 3 2/3/20109 /
Jan  Feb Mar  Apr  May Jun  Jul  Aug  Sep Oct Mov Dec Jan Feb Mar  Apr  May Jun  Jul  Aug En 27472010 9:30:00 AM 236667
2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 2010 Z011 2011 2011 2011 z011 2011 2m  zon <« »
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File—New— File
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Mew File 5
Product Types: Documents: B8
E-I£31 MIKE Zero ® Flow Model {m21)
----- =1 MIKE 11 ow Madel FM (.m21fm})
----- = MIKE21 ® spectral Waves FM {.sw)
""" = MIKE E ) ® EBoussinesg Waves {bw)
""" = MlKEﬂﬂ-’E Integrated Models ® tiearshore Spectral Waves (nsw)
""" [ LITPACK ® Eliptic Mild Slope Waves {.ems)
----- = MIKE FLOOD - ¢ X
= MIKE SHE ® Parabolic Mid Slope Waves {pms)
® on-Cohesive Sediment Transport {,st2)
® cCurviinear Flow Model {.m21c)
A MIKE 21 Toolbox {,21t)
Flow Model FM

I oK |[ Cancel l
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- MIKE 21 Flow Model FM =
/0 ‘||

- o Tme
- Moduls Selection Mesh and Bathymetry ‘Domain specification |Eoundary names‘
2 ff Hydrodynamic Module
- of Salution Technique Mesh fie Zero Project MeshlaresTmesh 1]

i~ o Flood and Dry

o Eddy Viscosty

i of Bad Resistance 3575500 S
- of Corols Forcing : : ‘ +
i of Wind Forcing 3575000 1+ 3
- of loe Coverage |
i of Tidal Potential = 3574500 7
i+ of Preopitation - Evapor ;
o of Wave Radiation 3574000 74
- o Sources : : 1
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o Structures : : \’ j
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- of Temperature/Salinty 272800 3 } * et
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1 o Disparsion 3571000 11 T T
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i 0UCEs S
i b
Navigation
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Abstract

Dams are one of the major hydraulic structures that are constructed in all regions of the
world, especially in arid and semiarid areas for control and management of surface
waters. Their structural behavior and operation are in very strong relation with
geological conditions of where they are built on. So all possible risks should be
reviewed within the dam site and the reservoir and eliminated or reduced as far as
possible. The presence of halite karst systems in dam reservoirs can be one of the
crucial sources of pollutants for the water resources. Karst is one of the most amazing
phenomenon of the geology that is of great importance due to its narrow interaction
with underground waters and superficial waters. Karstic regions are those with
dissolving caves. If dam is constructed in the regions with reactive rocks it is likely to
be endangered by karst phenomenon, dissolution and corrosion of current waters and
construction of dams and reservoirs in these formations are associated with high risk.
Comprehensive and accurate understanding of the salt dissolution processes facilitates
the description of salt karst formations dissolution process in dam reservoirs.
Dissolution coefficient is depended to several factors including the characteristics of the
solvent and solute, the volume and speed of the involved solvent current, the level of
exposure, saturation concentration, temperature, pressure, acidity and the effect of

soluble material.

This research was performed based on three basis: field studies, experimental
investigation and numerical modeling. For determination of dissolution coefficient, the
physical model of reservoir was built in a from of trapezoidal channel and samples of
salt rock in the reservoir were used in the physical model karst formation. This model
was implemented in different conditions and the results of dissolution amount and salt
concentration were measured for different time scales. At the next stage, the physical
model was simulated in numerical model for determining of dissolution coefficient. The
numerical model ran with different dissolution coefficient and results were compared
with experimental results. With this comparison and adaptation of results, the
dissolution rate of halite karst determined and then used in the numerical simulation of
main reservoir. With simulation of main reservoir using dissolution coefficient obtained

from laboratory study, the effect of salt karst formation on reservoir water quality was



analyzed. The influences of effective parameters such as dissolution rate, air
temperature, discharge and relative humidity on the water quality of dam reservoir were
studied along with carrying out a wide range of sensitivity numerical analysis. To this
purpose, a versatile finite volume tool ‘MIKE’ was used. MIKE is an integrated
numerical modelling system that is developed for use in wide range applications like
oceans, coasts and harbors, gulf, lakes and dam reservoirs. This model has the ability of
two-dimensional and three-dimensional distribution of parameters like temperature,

salinity and other reservoir pollutants and analyzing of water quality in downstream.

Using the experimental study and numerical simulation and implementation of results,
the dissolution coefficient of salt karst formation was calculated about *.Y cm/h. The

results of numerical simulation of reservoir showed that the water quality of reservoir is

not in good condition and even in full tank, the salt concentration of reservoir reached to
€+ v+ mg/l which is almost ¥ times higher than the allowed limit of Y©+** mg/l.
Numerical model results showed that early months of operation were not critical to the
project and salt concentration in reservoir was in the rang of *.A to *.% of allowable

limit. But considering the changes occuring in reservoir conditions, the process of
salinity distribution increases and salt concentration increases with time. By comparing

the salt concentration in reservoir and in numerical model, it was found that the average
error percentage of concentration values was about ) Y.1¢ percent and the numerical

model showed the values lower than the reservoir in most times.

The sensitivity analysis of parameters affecting the salinity distribution, showed that
these parameters have a significant impact on salinity distribution and salt concentration

in reservoir. It was found that with )+ percent changes in studied parameters,
dissolution rate with Y)%, air temperature with)A%, discharge with Y).1% and

relative humidity with 1.1% caused changes in salt concentration of reservoir.

According to the results it is evident that dissolution rate and discharge were the most

important factors that influence the behavior of salinity distribution in dam reservoir.
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