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Air quality forecast system for Kuwait: annual assessment MARIANET

A ) SUe2 company

Modelling system: WRF + FARM

Synoptic scale drivers (BCs): ERAS 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

g A3 ) gl By Chana RS
Air Quality Stations Network, State of Kuwait
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KISR - Air quality forecast system for Kuwait
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NO2 annual mean and statistics
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» 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

NO2
stat Media ossMedia Calot.Dev. Osst.Dev. Calk  MB MNMB RMSE Corr. 10A
Al-Mutla 35 31 14.0 13.1 -4.04 -0.12 15.86 0.36 0.62
Al-Jahra 34 38 14.0 14.8 4.69 0.14 12.82 (.66 0.79
SoadAl-Abdu 41 37 15.7 15.1 -3.67 -0.09 14.01 0.62 0.78
Al-Mansouri 56 58 20.7 22.7 1.93 0.04 22.26 0.48 0.70
Al-Rumaithi 45 42 18.3 15.4 -5.42 -0.11 19.97 0.29 0.62
Al-Fahaheel 77 65 22.1 21.8 -12.26 -0.16 28.23 0.23 0.56
Ali-5ubah 62 43 26.3 18.0 -13.85 -0.22 30.49 0.30 0.52
Al-Qurain 59 52 221 16.8 -6.97 -0.12 22.26 0.44 0.63
Al-Shuwaikh 76 61 28.4 21.0 -14.36 -0.19 26.57 0.63 0.71
Al-Salam 50 54 18.7 17.9 4.7 0.10 18.10 0.54 0.73
Al-Ahmadi 31 55 19.8 23.1 3.52 0.07 24.35 0.38 (.64
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NO2 monthly mean concentrations (/JC@ suezs ™
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SO2 annual mean and statistics FARIANET
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8 0 20 \ » Main contribution due to elevated emissions
20 to 30
& 30 to 40 60 « Tendency to overestimate annual mean concentrations
3300000 —
« Large RMSE/mean
40
o « No correlation
3250000 — 30 i i . ]
* Need to improve point sources treatment and time modulation
70 20
502 - daily avg
stat Media oss.Vedia Calcit.Dev. Ossit.Dev. Cali B NMB RMSE Corr. 10A
3200000 Al-Mutla 17 24 6.8 23.3 7.43 0.45 25.41 001 0.19
L 10 Al-lahra 18 28 13.9 312 10.65 0.60 33.53 0.18 0.35
& SoodAl-Abdu 20 26 13.0 7.8 6.17 0.30 30.25 0.09 0.33
Al-Mansouri 16 21 10.1 15.7 445 0.28 19 66 -0.06 0.25
Al-Rumaithi 14 21 10.6 14.1 6.26 0.43 19.23 -0.07 0.29
3150000 5 Al-Fahaheel 26 30 16.9 199 3.82 0.14 26.88 004 0.30
5 \ \ \ .
650000 700000 750000 800000 Ali Suba.h 17 30 105 18.7 13.29 0.78 25.93 0.00 0.24
Al-Qurair 11 25 10.1 17.6 14.12 128 25.31 -0.09 022
Al-Shuwaikh 24 23 125 17.4 -1.51 -0.06 21.64 0.02 031
Al-Salom 24 22 16.2 15.7 -2.06 -0.09 22.80 -0.01 0.38
Al-Ahmodi 31 31 15.8 20.6 0.15 0.00 2408 0.08 038
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O3 annual mean and statistics
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stat Media oss.Media Calcit.Dev. OssitDev.Cale MB  NMB  RMSE  Cor.  IDA
Al-Mutla 58 39 217 345 3038 044 4433 041 -
Al-lahra 79 32 240 342 1332 017 3650 036
SaadAl-Abdu 64 35 233 331 3171 050 4687 030 076
Al-Mansouri 81 91 331 367 970 012 | 4501 021 | 083 |
Al-Rumaithi 78 121 345 507 4305 055 7082 017 | 075
Al-Fahaheel 48 a0 202 380 4214 088 5935 008 043
Ali-Subah 48 a0 202 380 4214 088 5935 008 043
Al-Qurain

Al-Shuwaikh 70 83 263 338 1247 018 3612 033 | 0Ba |
Al-salam 63 a7 265 413 3337 053 5438 026 071
Al-Ahmadi 57 82 183 315 3193 056 4471 033 070

» 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
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PM2.5 - daily avg

stat Media oss.Media Calcit.Dev. Ossit.Dev. Cale ~ MB NIMB RMSE Corr. 10A
Al-pMutle 58 22 802 116 -36.58 -0.63 Bo.o4 -0.0%
Al-tahra 38 23 78 13.4 -14.85 -0.39 34.40 -0.01
SoodAl-Abdu 106 23 101.9 123 -82.88 -0.78 13332 -0.15 0.39
Al-Mansouri a7 25 46.1 139 -21.71 -0.46 53.69 -0.07
Al-Rumaithi 58 26 71.0 158 -31.88 -0.55 BD.35 -0.07
Al-Fohaheel! 57 37 543 213 -19 80 -0.35 6254 -0.05
Ali-Subah 60 36 58.1 16.2 -24.67 -0.41 £5.82 -0.04
Al-Qurain 48 29 436 16.7 -18.83 -0.39 51.61 -0.08
Al-Shuwaikh 61 25 714 124 -35.35 -0.58 Bl.64 -0.08

40 Al-Salam 56 26 61.1 144  -3045 -054 7128 012
Al-Ahmadi 75 36 108.2 204 -38.17 -0.52 12001 -0.17

» 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 A!\RLA\NE[
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* Modelling system: WRF + FARM
» Synoptic scale drivers (BCs): ERAS 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)
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Goal: technical support to
BBC documentary

Assignment: 08/2022

Deadline: 10/2023 - data
11/2023 - report
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BBC - Air quality impact of gas flaring from oil fields in the Gulf area
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Some power generation and combustion sources
in refineries were treated as point sources
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Monthly mean of O3 MDAS8h (flares contribution) FARANET
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PM2.5 maximum hourly mean concentrations (flares contribution)
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PM2.5 & secondary component - June 09-10 W\RIANET
hourly average concentration animation — g2 A7) 5Ue2 company
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BBC Documentary clip FARIANET
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They put a new one there,
and also there.
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Thank you for your attention!
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Toxic gas putting millions at risk in
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Middle East, BBC finds
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By Owen Pinnell, Sarah Ibrahim and Esme Stallard, BEC Arabic

The BBC documentary film is available here:
https://www.youtube.com/watch?v=nDmtnFV4n|A

the film is also presented here:
https://www.bbc.com/news/science-environment-67522413
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