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NCEP (Reanalysis database)
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MODELING SYSTEM model validation
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Field Deployment #1
ADCP-bottom framed

TAMUG Microstructure Group, in 2013

- 28.85°, 48.79° (Lat/Lon), offshore Kuwait
- Currents (m/s)/ Temperature (at bottom, °C)

- Jan, 17t to Apr, 22", 2013

- Depth of field deployment: 25-26 m

- 3 min data intervals

Weather Station #2
Historic data for OTBD

Doha International Airport weather station
- 25.33°, 51.52° (Lat/Lon)

- Wind Speed (m/s) / Direction ()

- Jan, 17t to Apr, 22", 2013

- Elevation: 10 m




MODELING SYSTEM model validation
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MODEL RESULTS
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MODEL RESULTS
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Why?

Tracers with
medium half-life

- No discharge pipes of desalination plants

- Likely due to the various physical process...

- In similar line with the finding of
Morelissen et al. (2016)

: Depictions of the Gulf circulation, pollutant
tracer, spreading of harmful algae blooms,
oil spills

: Tracer residence time is high in the vicinity
around the red circle

- due to Gulf circulation, evaporation,
thermohaline process, IOSW inflows

— - No specific time, but...

S iareltsseraial. 2 High rate of evaporation in summer and fall

lead to increased salinity and temperature
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SUMMARY AND FUTURE DIRECTIONS

1. Provide a dependable solution “Fresh water”, but...

Arabian/Persian Gulf = Biggest user, Gulf climate, future availability of surface and groundwater
Environmental concerns from high saline effluence from desalination
Need to engage in long-term planning and management/ evaluate the environmental effects

2. Develop the Desalination Process in Modeling System

Use the Delft3D-FLOW / Model runs “OFF-Desalination” and “On-Desalination”
Parameterization of in-out desalination water cycle in modeling system
A total of 76 desalination plants = along the Gulf coast in modeling system

3. Evaluate the Environmental Effects

Important perspective how the effluent affects the Gulf environment. (1-2 ppt, 1-3°C increase)
Total 76 desalination plants = salinity 1*(global gulf), temperature (locally, 0.2-1.0°C 1)
Seasonal characteristics = evaporation and precipitation (Highest level of salinity in FaII)I
Potential threat on the marine environment and ecosystem (Max. 4.21 ppt, 4.32°C increase)
Provide a “worst case” scenario

4. Future Desalination

High reliance on desalination in the Gulf - Update desalination information
Need a near field model to simulate the dilution and mixing problems
Incorporate effect of climate change, updated diffusion mechanism, and future desalination process
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