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1.  Introduction  

2.  The Arabian Sea 

- Characteristics 

- Model set-up 

3.  Results of 20thC simulation  

4.  Time-slice experiments (early 21st C/ late 21st C) 



Source: ETOPO1 Topographic and bathymetric dataset
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We use the Regional Ocean Model System (ROMS1) 

1 Haidvogel et. al (2008). Ocean forecasting in terrain-following coordinates: Formulation and skill 
assessment of the Regional Ocean Modelling System. Journal of Computational Physics, 227(7), 
3595–3624. doi:10.1016/j.jcp.2007.06.016!

Define a domain that is stable enough to run long experiments [model 
setup]

Adjusting the forcing from the Earth System Model (ESM)
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Strait of Hormuz 

Gulf of Oman 

Full depth higher  
saline fluxes 

Upper layers lower  
saline fluxes 

Arabian Gulf 

The Arabian Gulf  
circulation 

What we want to model 
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From Ocean (ESM) to Regional Climate Model (RCM) 

ESM resolution downscaled results 
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Results 



Vertical profile:  
Temperature and Salinity 

Temperature 

Salinity 



✓  We are confident Regional Model captures Arabian Gulf circulation 

characteristics

✓  We can now run the climate change experiments

✦  Examine 2 experiments for specific time-slices
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Temperature

Salinity

Area averaged time series for the Arabian Gulf (low pass filter) MPI-ESM normalised results

RCM time-slice normalised results
Temp & Salt 
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Dynamic sea level height

MPI-ESM normalised results

RCM time-slices normalised results
Area averaged time series for the Arabian Gulf (low pass filter) 

SSH 



Temperature and Salinity differences between the experiments

Salinity increase along 
the Southwest coast 

Late 21st 
freshening 

~ 3 degrees warmer 
on average 

Increased fresh-
water area 

Slightly increase in 
coastal salinity 



Temperature differences (Late-Early 21st)



Salinity differences (Late-Early 21st)



Salinity differences (late-early 21st)  section along and across

Iran coast

along

increased density 
(saline) water in late 

21st century 

acrossSalt subsidence to the channel



Early 21st Late 21st 

Grey shaded areas show lower salinity levels, up to 39 psu -  vector indicates flow directions. 

Salinity formation zones and its advection processes

dense (saline) water formation 
zones



 surface currents streamlines: Early and Late time slices 



Hormuz 

Gulf of Oman 

Abu Dhabi 

Arabian Gulf 



Hormuz 

Gulf of Oman 

Arabian Gulf 



By the end of the 21st C 

•  The Arabian Gulf is ~3oC warmer 

•  Dense saline waters are advected southwards 

•  Stronger recirculations speeds 

•  Increased  mixing processes 


