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Data assimilation provides a framework for combining
model simulations and observations in an optimal way
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Figure credit: http://daconfl5.umd.edu/
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resolution
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Obtain the ‘best’ estimate of current atmospheric
conditions (analysis)

-> useful to initialise models and improve
predictions
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Forecast skill in NWP @ = Qu

A measure of forecast skill at three-, five-, seven- and ten-day ranges,
computed over the extra-tropical northern and southern hemispheres.
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A measure of forecast skill at three-, five-, seven- and ten-day ranges,
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The convergence of the curves for NH and SH indicates
the breakthrough in exploiting satellite data
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Create datasets describing the recent history of the
atmosphere (reanalysis)
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Create datasets describing the recent history of the
atmosphere (reanalysis)

-> useful to monitor climate change and
for research
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Global reanalysis product

- NAAPS reanalysis at 1 degree resolution
(Lynch et al., 2016)

- MACC-II reanalysis at 78 km resolution
(Cuevas et al., 2015; Inness et al., 2013)

- NASA MERRAaero reanalysis at 0.5 degree resolution
(Buchard et al., 2015; Buchard et al., 2016).
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Optimise uncertain model parameters
(parameter estimation)

-> useful to calibrate models
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Examine observation impacts (OSEs and OSSE)

-> useful to design observing systems
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- Improve forecasting skill
- Understanding analyses and reanalysis
- Gain insight into observations

- Tailor your observation dataset for DA and provide
feedback on their use
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- Improve forecasting skill
- Understanding analyses and reanalysis
- Gain insight into observations

- Tailor your observation dataset for DA and provide
feedback on their use

- Application of how we reason

24
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CURRENT ICAP MODEL

i —
NMMB/BSC- CAMS MASINGAR MOCAGE GEQS-5 NAAPS NGAC UKMO
CT™M
Qo 0-24 hrs Qo 0 0]0) 0 0 0]
Offline Inline inline Offline Inline Offline Inline Inline
NMMB IFS AGCM ARPEGE GEOS-5 NAVGEM GFS UM
1.4x1 0.4x0.4 0.56x0.56 2x2 0.25x0.31 0.33x0.33 1x1 0.35x0.23
24 60 40 47 72 60 64 70
LETKFP 4DVar EnKFP 2018 2DVar 2DVar NA 4DVar
+LDE 3DVar, EnKFP
DAQ DAQ CALIOP, NA Neural Net DAQ MODIS, NA MODIS
MODIS+DB MODIS+DB MODIS, MODIS CALIOP Dust AOT
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Dust BC BC BC BC Anthro+bio Dust Dust
Sea Salt Dust Dust Dust Dust B. Burn BC
BC, OC ocC 0C OC OC Dust 0OC
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Sulfate Sulfate Sulfate Sulfate Sulfate Sulfate
8 (dust, salt) 3 10 6 5 1 5 2
Bulk (BC,
0C, Su)
NA GFAS GFAS GFAS QFED FLAMBE GBBEPx NA
B

*  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 at
http://usgodae.org/cgi-bin/datalist.pl?dset=nrl_icap_mme&summary=Go

Credit: Peng Lynch’s talk at ICAP 2016
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CURRENT ICAP MODEL
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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 at
http://usgodae.org/cgi-bin/datalist.pl?dset=nrl_icap_mme&summary=Go

Credit: Peng Lynch’s talk at ICAP 2016
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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 at
http://usgodae.org/cgi-bin/datalist.pl?dset=nrl_icap_mme&summary=Go

Credit: Peng Lynch’s talk at ICAP 2016
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Xq = Xp + G(y — Hx})

S, = (HT S;1H+S;%) "

where G=S,HT(HS,HT +_1

observation error
covariance matrix
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X, = Xp + G(y — Hx,)

S, = (HT S; H+s;1)

where G T(H S HT + S,)7!
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covariance matrix
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- spatial spreading of information from observations
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Role of the B matrix

- spatial spreading of information from observations

- statistically consistent increments between
neighbouring grid points
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- spatial spreading of information from observations

- statistically consistent increments between
neighbouring grid points

- multivariate analysis
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Thank you!

For further information please contact
enza.ditomaso@bsc.es



