Sources, Distribution and Transport of Aerosols over UAE based
on Multiple Satellites, Ground measurements and WRF model
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Lack of high resolution data on aerosols and trace gases. Data is
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over the Arabian Gulf on 17 May 2007,
from MOIDS-Aqua. A rapid increase in
AQD can be seen for the UAE for the

The dust appears to have originated from north Iraq and blows toward the
southeast, which covers western Iran, Kuwait and wide area of Saudi Arabia
through southeasternIraq. This can be seen in the plots fo 17%-247 May 2007
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emissions  of
NO, and CO have increased
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Friction vslocny is a chsractsnshc velocity whlch rsmsssnts turbulence, stability and wmd spesd Dust
mobilization is proportional to the fluxes of momentum in to ground. Frictional velocities of more than 40-55
cmps are typically required to suspend dust under unstable conditions, with a wind speed of more than 5-8
mps. The rapid increase in friction velocities can be seen on subsequent days over UAE, beginning17" May.

respectively, in 2000 compared
to 1990, Increasing levels of
trace gases are expected to
significantly affect ambient air
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Changes in aerosol regimes from space (1996-2008)

The longtem mean of the
aerosol index over the Arabian
Peninsula from TOMS and OMI
depicts a widening of dust
pollution 1o the  neighboring
oceanic region. Al values
frequenty cross the threshold of
12, showing severe dust
loadings over the ~ Arabian
Peninsula. . . o
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‘The correlation between PM10 and AOD over the UAE is inconsistent and shows a wide variation in space and time. Generally,
Higher corelations (>0.5) at many stations are noted for MISR than for MODIS, and in 2007 than in 2008. The discrepancy in
‘comparison fo this region could be due to aerosol plumes above the boundary layer, lack of instrument sensitivy to surface
‘aerosols, and high surface brightness for the desert, Correlation: PM0 versus MODIS AOD
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" Dust Events ® Dust Storms

observations shows that Abu Dhabi
experiences an annual average of
3-8 dust storms, 10-20 dust events
and a total of 242 days with haze
conditions.  Understanding  these
storms and their implications on
ambient concentrations is crical for
the UAE air qualty.
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Introduction, Objectives and Data Sources

Ground measurements of aerosols over the United Arab Emirates (UAE) are sparse with respect to space and
time. High-resolution satellte data can potentially be used for environmental management, monitoring air quality,
permitting quick responses to dustrelated epidemics. This study demonsirates the advantages of using
observations from multiple satelites and ground measurements along with a regionally-tuned WRF model to
track and monitor aerosols over the UAE. Episodic enhancement of aerosol abundances and dust emissions are
obtained from a global and a simple dust model. The onset and evolution of triggering dust storms and their
impacts on regional aerosols are examined based on observations and model simulations. The main objectives
of this study are
» Examine the seasonal distribution of aerosols, and air quality over UAE in terms of daily PM10 and
aerosol optical parameters (AOD, Al, AOT from AERONET)
'~ Compare and find the correlation between PM10 and AOD from different satellites
 Examine the advantages of using multiple satellites to track and monitor dust events over the UAE
» Better understand the physical s ated with episodic dust events and transport,
and their impacts on UAE-air quality.
Data Sources:
Satellite observations
(i) MODIS: Moderate Resolution Imaging Spectrometer (AOD at 550 nm, Terra and Aqua)
(ii) MISR: Multi-angle Imaging Spectroradiometer (AOD at 558 nm)
(iii) OMI: Ozone Monitoring Experiment (AOT at 500 nm, Al)
Ground Measurements: (i) PM10, (i) AERONET, (iii) Visibility
Model simulations
(i) WRF: Weather Forecasting and Research Model for UAE(WRF-IE version, after Xiu and Davis)
(i) MATCH + DEAD: Model for Atmospheric Chemistry and Transport-Desert Entrainment and
Deposition model (Mahowald et al., Liu et al., 2003)
(iii) Simple Dust Model (Adeiman et al., 2009)

Frequency

0w 0w ost
Correlation: PM10 versus MISR-AOD
cAn s 0m  ost

KHAF

Contrasting years of air quality in terms of Aerosols

The year 2008 is more polluted in terms of aerosols than 2007, because of frequent
occurrences of dust events especially in winter 2008 (normally, the season of highest
precipitation in UAE). This is because of changes in regional meteorology due to shifts
in the locations of convection, shifts in Middle Latitude Jet streams to the south, and
sources of emissions.
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These findings are
consistent with the
enhanced  aerosol
abundance  as
observed  during
this period by the
satellites and
AERONET stations.
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The global model is able to reproduce the dust mass column density and is comparable to the spatial and
temporal patter of OML-AI as observed over the Arabian Peninsula on 17" May 2007. Enhanced aerosol
can be seen over the north west of Arabian Gul, r2g, outhe Iran and Saudi Desert n both the plots.
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w0 The figures show the streamiines (green
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redising motion). The mass balance
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convection, which triggers the local dust
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+ UAE. Different transport pathways are
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Conclusions
> This study has shown the potential to use observations from multiple satelites to track and monitor aerosols and air quality
‘over the United Arab Emirates.
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in space and ime. Generaly,
Highr corlaions (05 ar cted rm MISR S ¢er MODIS, and in 2007 than in 2008. OMI-AI provides a better tool o rack
‘and montor the dust plumes. OMi-derived AQD for absorplion and extinction shows  strong negative cortelation (>0.6) with
the observed visiblty during the episodic periods.

> The WRF model
~Our analysis suggests that aerosols over the UAE in the spring is sensiive to transport from Saudi Avabia, Iran, Iraq and
local sources. However meso-scale features associated with shamal conditions make this region more sensitve to local
emissions.
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