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CMIPS5 uncertainty in aerosol burden
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Dust forecast uncertainty

Dust emission on 4 April 2011
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Dust uncertainty associated with near-surface winds
Climatologies for December - February (1980 - 2009)

CMIP5 climate model European and American re-analysis
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Meteorological processes for dust storms

First climatological assessments of the relative importance of different types

Nocturnal low-level jets Convective cold pools Synoptic disturbances
(Fiedler et al.,2013; 2016) (Heinold et al.,2013) (e.g., Fiedler et al., 2014; 2015)
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Dust emission associated with nocturnal low-level jets

Climatology from automated detection in ERA-Interim re-analysis
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Dust emission associated with nocturnal low-level jets
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Model differences Iin nocturnal low-level jets
1979-2010 climatology of ERA-Interim and a CMIP5 model
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Uncertainty in dust emission from NLLJs and convective storms

Summertime West Africa
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Continental-scale dust outbreaks

Dust transport towards Europe Dust transport towards North Atlantic
4 April 2011 Huneeus et al. (2016)  Fiedler (2018) 11 November 2017
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Synoptic-scale disturbances cause most dust emission in winter and spring
(Fiedler et al., 2014, 2015)



Forecast uncertainty for dust storm

Forecast model results from the WMO'’s Sand and Dust Storm Warning Advisory and Assessment System

Dust aerosol optical depth forecasts
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On the role of complex terrain for aerosol burden

Summary:
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inds [TEAMx ideas:
Near-surface peak winds important for dust

aerosol emission and subsequent transport with e« understand vertical
substantial model diversity 4 mixing of momentum in
(e.g., Fiedler et al., 2013, 2016) lower troposphere in

complex terrain under

. different synoptic
* Initiation and development of dust storms conditions

(e.g., Pokharel et al., 2018, Dhital et al., in review)

Mountains affect:

* e.g., stable stratification

* Dust transport from North Africa that affect momentum
(e.g., Huneeus et al., 2016, Fiedler, 2018) transport to the surface
3 during the following
* Dust burden with implications, e.qg., for { morning (NLLJs)
photovoltaic power production
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