VAR VY ddo VA Y U\.«.‘Z&T’Ve)jbsl.ééjsz&}:ﬁ:\lzu

@.Lé S o ‘,S/.sjﬂ sou silwdde ;3 (COHEHRENS) 6, 68 e s Shes
(A 5 geds) LS AL cow GadeS

Al #*Y . \
S 5emme Ggadew 5 ol i e LIl

ol s eyl geals saslid ool S5 s il il Lo g sl 5 15 k] el 157!
- o . . . a & . r
Ol el s elislpn 0aling sy b yo G 1 s/ wliis ) IS
Ol e (2l G358 gl ol sy TS ) e 5

ANl Gl AN YV szl o)

oS>

5 S35l o sLaaka¥ gl 3339 Jolit 85 sl o gl s ol Szl 3 (S5 el iy ol
= Slalyd 8l s ol an olig b jly (B gl 5 o g L5 dlge adsa (s ol Y] bo 2939 da S 205
Sgtcion MelS L S501 o iy 0955 oy 5 ool & pyse Sl Culpliz 2)f3 )6 gl A nacinsj (S391
ol

MO slal sl 3 ol ot s (s3eb Syt L s &5 et o ) 380 (ol 5 sliincle
slaosls (Jae (639)9 sl ol 0 o2latul jody: gudd )3 (SS9l (g g silode sl tord (b ao)8 WM 4 laly >
5 0168y My) (s 5 p5) g tS Lol aillo Jlom 5 Al Fo ool 0)93 S )3 der atlyd (solisilgn ol 00h
o=l el Je 5lonyae slaodly (0,8 3)lg 5 seadisr guls (gl Jdo malald 5l e ol 48 S 4118 oolaiw] 350 aadier jais (K
Ol 9y 9 €8S )1y 5 o el 590 Jlie Slinliio b (gaiiS slaglyn sl o & () 5l gy & 05 12l gl
A G Solae (saayY 28l (Sagll yisy ogm

@B 5 1m0 & gl ool (s8Il slagl e 55 o8 rds gl 3 (Sagl ity o o i S gl
 Jie ol @l a5 Of g9y slajglis cS o 4 bgnyo i Clialiio b 08 (L3 Slsden ol olise 4 by
390 o it i b allie (gl bl S0l Slaity 9 dsr @l 5 0 YT S o e 5 (So9ll i 099 )3 lyiee
2y Hl,8 eolatl

S Jho by gl ((Sgll Lisy slose 15 ST glaesls

Application of COHERENS in modeling pollution dispersion in a shallow tide-
effected bay (Bushehr Bay)

Hosseini, S. T.!; Farjami, H.2; Mahmodi, S. M.2

" M.Sc. in Physical Oceanography, Iranian National Institute for Oceanography, Persian Gulf Center for Oceanography,
Bushehr, Iran
2 M.Sc. in Physical Oceanography, Atmospheric Science and Meteorological Research Center, Tehran, Iran
? M.Sc. in Physical Oceanography, Applied Meteorological Research Center of Bushehr, Iran

(Received: 17 Jan 2010, Accepted: 8 Feb 2011)

Abstract
It is well known that, contaminant transportation is a major problem in coastal zones and
has to be faced when coastal structures are being planned.

Sea pollution not only causes environmental damage, but also impacts quality and
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population of sea resources. Oil is the most important pollutant, pollutants emanating
from industries, ships, drilling and exploration in the seabed, ship sewage, toxic waste
dumping, and civic sewer systems.

Being alongshore the northern coasts of the Persian Gulf, Bushehr Bay is considered
important in sea pollution due to the frequent sources of industrial and oil pollutants, ship
transportation, and sewage and toxic waste dumping. Therefore, it is necessary to study
and find the way the pollutants are dispersed along the bay. To do so, this study
concentrates on physical and atmospheric factors affecting pollution dispersion.

Bingchen Liang (2008), surveyed a hydrodynamic sediment coupled model
COHERENS-SED, which has been developed by the first two authors through
introducing wave-enhanced bottom stress, wave dependent surface drag coefficient,
wave-induced surface mixing, SWAN and sediment model to COHERENS, and is
modified through introducing a contaminant transportation model. They showed that the
fields of current velocity and contaminant concentration obtained by the modeling of case
with wave-induced longshore current are quite different.

Using COHERENS, Mahmudi (1386) modeled pollution dispersion in the Persian
Gulf. He proved that pollution dispersion in the Gulf is a function of flushing time and
current movement at water surface and sea bottom.

Since Bushehr Bay is an important area from aspects of economy, marine
transportation, and environment, there is a high potentiality to disperse the pollution in
different ways. Due to the prevalence of the tidal current in the bay, this study uses
COHERENS to simulate the horizontal dispersion of pollution affected by tidal currents
in the bay.

Therefore, COHERENS, a hydrodynamic multipurpose 3D modeling system for
coastal and shelf waters, has been used to model and survey dispersion of pollution in
Bushehr Bay. The recorded data of the Marine Meteorology Station for a 40-year period,
besides 4 major tidal components (M,, S,, O;, and K,) of the bay were used as the inputs
of the model. When the model was adjusted and the data inserted, the model was run for
the bay. After the model reached a stability point, tidal currents were validated with field
observation which resulted in prediction of horizontal dispersion of pollution in different
layers.

The results show that dispersion is highly affected by tidal currents, and the results
gained from the current field are in a good accordance with field observation of the bay.
These results can be applied to predict the direction and dispersion of pollution and the
ways to deal with them in the future.

Key words: Modeling, Pollution dispersion, Bushehr Bay, COHERENS.
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