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» The ICAP-MME is run daily w/ 1x1 deg res at 00Z for 6 hrly fcasts out to 120 hrs w/ a 1-day latency.
» Modal AOT (550nm) and dust AOT (550nm) data in NetCDF is available publically.
» Green means proposed. Red means changes occurred last year. “p” means prototype.
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CURRENT ICAP OPERATIONS - as of May 2018
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Plots of analysis time (tau=0 hr) field is now available.


http://usgodae.org/cgi-bin/datalist.pl?dset=nrl_icap_mme&summary=Go
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Black dot is MME
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» ICAP MME (consensus) is overall the top performer for all modes.
» Similar result as in Sessions et. al. (2015)
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Multi model verification at Capo Verde
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» All the models perform relatively well at this benchmark site for African dust.
> ICAP MME ranks either the 1st or 2"d RMSE/ r2. And the AOD range is good.
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20161013: None of the models capture this pollution event!
» There is large day-to-day variability in fine-mode AOD.
» Satellite AOD retrievals fail in such high AOD events.
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» Models perform less well at Beijing. Fine-mode events seem more challenging than dust events.
> ICAP MME ranks either the 1st or 2"d RMSE/ r2.
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» ICAP MME has the smallest absolute error, smallest RMSE, and largest r2 overall.
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Evolution of ICAP-MME performance over 2012-2017
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» ICAP-MME performance in terms of AOD RMSE shows little trend overall for the 21 regional representative sites.
» Exceptions: Beijing: a significant reduction in fine-mode AOD RMSE is found, mainly due to a decrease in fine-mode AOD.
» Two Indian sites: there are reductions in fine-mode AOD RMSE but no significant change in the yearly-mean fine-mode
AQOD, suggesting a result of model improvement over the region.
> Large Interannual variability in regions influenced by biomass burning smoke and dust.
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Ranking of all models in terms of total AOD RMSE for 72-hr fcst
over 2012-2017
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» ICAP-MME performance is stable and reliable over the years compared to individual models.
» AOD RMSE of the ICAP-MME is not always the lowest for a given species, site or year, but it is relatively low and stable.
» Consensus MME wins in the long run because of its averaging of independent models.
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Error forecast model for ICAP-MME AOD
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» ICAP-MME ensemble mean and spread are found to be good predictors for absolute AOD forecast error globally, except for
over India, where they have little correlation with forecast error.

» Multivariate regression models of absolute forecast error are derived based on both ensemble mean and spread for total and
dust AOD forecasts at different forecast lengths.

» These regression models can potentially be applied for probabilistic AOD forecasts.
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‘ U.S.NAVAL \
LT Summary

LABORATORY

» Global community is growing, up to 8 multi specie and 1 dust only model feeding the ICAP-MME system.
* ICAP-MME update paper submitted to QJRMS special supplement on ensembles.

« ICAP-MME performance is stable and reliable over the years compared to individual models. Consensus
MME wins in the long run because of its averaging of independent models.

* ICAP-MME performance in terms of AOD RMSE shows little trend (2012-2017), except over Beljing, because
of a steady reduction of pollutions over the years. Model skills over India is also improved possibly from
emission inventory improvements.

 ICAP-MME ensemble mean and spread are good predictors for absolute AOD forecast error globally, except
for over India, where they have little correlation with forecast error. Multivariate regression models of absolute
forecast error are derived based on both ensemble mean and spread for total and dust AOD forecasts at
different forecast lengths. These regression models can potentially be applied for probabilistic AOD
forecasts.

* Next step is to have surface concentration ensembles and verification.
» 4-core reanalysis ensembles, including speciated AOD, surface concentration and PMs.
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