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Air quality forecast system for Kuwait: annual assessment

Modelling system: WRF + FARM

Synoptic scale drivers (BCs): ERA5 reanalyses and CAMS global forecast

Target area resolution: 1 km

Simulation length: year 2022

Emissions: - outside Kuwait: EDGAR 2018

- Kuwait: re-estimaterd by ARIANET starting from KISR inventory

Model results verification: WMO/Metar & KEPA air quality network data

Δx=1 km
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NO2 annual mean and statistics

• Good reproduction of mean values and their space 

distribution

• Good reproduction of seasonal variability

• Acceptable values of BIAS and IOA

• Low correlation

• Emissions time modulations to be improved
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NO2 monthly mean concentrations

January July October
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SO2 annual mean and statistics

• Main contribution due to elevated emissions

• Tendency to overestimate annual mean concentrations

• Large RMSE/mean

• No correlation

• Need to improve point sources treatment and time modulation
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O3 annual mean and statistics

• Mean values overestimated

• Seasonal concentration change overestimated

To be investigated:

• BC impact (CAMS reanalyses overestimate local ozone)

• Dust impact on solar radiation (WRF overestimates radiation)

• Ozonolisys induced by elevated NMVOC concentration
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PM2.5 annual mean and statistics

• Anthropogenic emissions “explain” 37÷60% of annual mean 

concentrations

• High concentration events are due to desert dust transport 

Observed concentrations cannot be predicted without the 

integration of dust transport model, e.g.:

• Obtained from external service (https://dust.ncm.gov.sa/)

• Integrated into FARM simulation
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BBC - Air quality impact of gas flaring from oil fields in the Gulf area

• Modelling system: WRF + FARM

• Synoptic scale drivers (BCs): ERA5 reanalyses and CAMS global forecast

• Simulation length: 2 months, June and December 2022

• Emission scenarios:

o 1) full emissions (EDGAR+flares)

o 2) no flares (EDGAR inventory)

December

2022

June

2022

Δx=20 km

Δx=4 km

Δx=1 km

Goal: technical support to 

BBC documentary

Assignment: 08/2022

Deadline: 10/2023 - data

11/2023 - report
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Posizione delle singole torce (fonte: database Banca Mondiale)

Activities EF Emissions

SO2 emissions (EDGAR)

Flares

(bottom-up)

Other emissions

(EDGAR)
Some power generation and combustion sources 

in refineries were treated as point sources

BBC - Air quality impact of gas flaring from oil fields in the Gulf area



Monthly mean of O3 MDA8h (flares contribution)

June

2022
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PM2.5 maximum hourly mean concentrations (flares contribution)

December

2022
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PM2.5 & secondary component - June 09-10 

hourly average concentration animation – g2

Total PM2.5 Secondary PM2.5 component
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BBC Documentary clip
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Thank you for your attention!

!شكرًا لكم على اهتمامكم

The BBC documentary film is available here:

https://www.youtube.com/watch?v=nDmtnFV4njA

the film is also presented here:

https://www.bbc.com/news/science-environment-67522413
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