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The Project  

ôIntegrated Coastal Monitoring of Environmental 

Problems in Sea Region and the Ways of their 

Solution_ICMEõ 

 

Part of  the  Black  Sea Basin Joint  Operational  

Programme  2007-2013 
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Partners 

uMunicipality of Thessaloniki, Greece  

uUnion ôScience and Energeticsõ, Georgia 

uUnion Yerevan State University of Architecture 

and Construction, Armenia  

uKaradeniz  Technical University, Turkey 

Aim  
Developing  innovative  tools  for the monitoring  and 

management  of sea regions  with  pilot  

implementation  in the four  countries  
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ICME Project in Greece  

uStudy area: Thermaikos  Gulf  
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Aim of the project  

uDesign  and implementation  of an  environmental  

monitoring  program  in the coastal  and sea area  

of the Gul f 

uDevelopment  of an  operational  modeling  and 

management  platform  
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Environmental monitoring program  

Aim  of  the  program : 

ÅTo investigate  and  determine  the  current  

environmental  status of  the  area  of  Thermaikos  

Gulf  

ÅTo provide  data  which  will be  used  in the  

modelling  process  
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Environmental monitoring program  

uThe environmental  monitoring  programme  in 

Thermaikos  Gulf  consists of  two  monitoring  

systems: 

 

1. A sea area  monitoring  program  

2. A coastal  area  monitoring  program  
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Sea area monitoring program  

uSeven (7) monitoring sites in Thermaikos  Gulf 

form the sea area monitoring programme . 
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éSea area monitoring program  

uFive (5) sites (SP1, 3, 4, 5, 6) are  located  in the  

sea area  of  the  Gulf  and  investigate  the  

environmental  status of  the  area . 

 

uTwo (2) additional  sites provide  information  

about  the  inputs  in the  Gulf  (SP2 monitors  the  

discharge  of  the  East Pumping  Station  in 

Paliomana  area  and  SP7 is located  in Axios 

River) 



Kavala, 20/06/2015  

éSea area monitoring program  

uSampling  frequency : Bi-monthly  

 

uParameters  to  be  investigated : 

 
Å Water Temperature  

Å pH 

Å Salinity 

Å Conductivity  

Å Dissolved Oxygen  

 

Å NO2
-  

Å NO3
-  

Å NH4
+  

Å PO4
3- 

Å Chlorophyll -a  

Å Total Organic Carbon  

Å Fats and Oils  
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Coastal area monitoring program  

Seven (7) Monitoring Sites form the coastal area monitoring programme  
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éCoastal area monitoring program  

u The monitoring  programme  covers  the  coastal  area  of  Thermaikos  

Gulf  from  Kalochori  to  the  West, to  Aggelochori  in the  East and  

investigates  the  various  natural  and  anthropogenic  impacts  in the  

study  area   

 

u Sampling  frequency : Monthly  

 

u Parameters  to  be  investigated : 

 

 

Å Water Temperature  

Å pH 

Å Salinity 

Å Conductivity  

Å Dissolved Oxygen  

 

Å ORP 

Å Total Dissolved Solids  

Å Chlorophyll -a  
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Preliminary results  
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Preliminary results  
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Operational Modelling System  

u An operational  modelling  system is developed  in the  
framework  of  the  project,  for  the  hydrodynamic  and  
water  quality  modelling  of  Thermaikos  Gulf  area . 

 

u The system simulate  the  various  conditions  of  the  Gulf,  
provide  forecasting  data  and  will be  able  to  investigate  
the  impact  of  alternative  management  scenarios,  
including  natural  and  anthropogenic  incidents,  in the  
study  area . 
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Structure of the Modelling System  
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ELCOM Model  

The ELCOM (Estuary, Lake  and  Coastal  Ocean  Model)  is 

the  core  of  the  modelling  system. 

ELCOM is a  numerical  modelling  tool  that  applies  

hydrodynamic  and  thermodynamic  models  to  simulate  the  

temporal  behaviour  of  stratified  water  bodies  with  

environmental  forcing . 

ELCOM is used  for  the  hydrodynamic  and  water  quality  

modelling  of  the  study  area .  
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éELCOM Model 

The ELCOM Model  is developed  in Thermaikos  Gulf  with  a  

horizontal  cell  size of  500m x 500m and  a  vertical  variable  

cell  size, ranging  from  0.5m to  1.5m. 

 The simulation  time  step  is 3 minutes  

u Initial  conditions : 

Å Downscaling  data  from  MyOcean  Platform  

Å  WRF Model  results 
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éELCOM Model ð Setup  

u Bathymetry and 

conceptual 

model  of 

500x500m cells 

of the study 

area  
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éELCOM Model ð Indicative results 

Density  Salinity 
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éELCOM Model ð Indicative results  

Currents  Temperature  
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WRF Model  

u The Weather  Research  and  Forecasting  (WRF) Model  

provides  the  necessary  meteorological  forecasting  input  

to  the  modelling  system. 

u WRF is a  next -generation  mesoscale  numerical  weather  

prediction  system designed  to  serve both  atmospheric  

research  and  operational  forecasting  needs . 

u  The model  serves a  wide  range  of  meteorological  

applications  across  scales  from  tens of  meters  to  

thousands  of  kilometers . 
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WRF Model  

In the present study, WRF Model is deployed through four 

sequential grids of decreasing size, as follows:  

 
Name  Cell 

Size 

No. of 

Cells  

D01 30Km 100x90 

D02 10Km 112x100 

D03 2Km 96x101 

D04 0.5Km 149x149 
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WRF Model  

u During  the  operational  phase  of  the  system WRF Model   

is executed  daily,  with  a  time  horizon  of  84 hours, while  

the  modelõs output  data  are  provided  with  a  time  step  

of  1 hour . 
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WRF Model ð Indicative results  

Temperature  Wind  
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MyOcean  Downscaling  

u The initial  conditions  for  the  development  of  the  

modelling  system is obtained  through  the  downscaling  of  

the  MyOcean  Platform . 

u  MyOcean  Platform  provides  state -of -the -art  information  

available  on  the  Global  Ocean  and  on  European  seas, 

based  on  the  combination  of  space  and  in situ 

observations,  and  their  assimilation  into  4D models  

(including  the  Time frame),  as: Temperature,  salinity,  

currents,  sea ice,  sea level,  wind  and  biogeochemical  

parameters . 
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éMyOcean  Downscaling  

u Local  historical  hydrographic  data  were  obtained  from  

MyOcean  Platform . The data  include  mean  monthly  values  of  

Dynamic  Temperature,   Salinity, Horizontal  Velocity  and  Sea 

Level  Variation,  covering  the  period  1987-2012 and  mean  

daily  values  for the  same  parameters,  covering  the  period  

2007-2014.  

Mean monthly 

Surface Dynamic 

Temperature ( 1987-

2012) 


