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Modeling Overview
Data Assimilation
Satellite Data Assessment and Climatology

Lidars

Later: Sessions leads discussion on the ICAP
Multi-model ensemble and CLIPER
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Navy Aerosol Modeling

- . 1
shttp:/AWWwenrlmry.navy.mil/aerosol/
Global Modeling: L Mesoscale Modeling:
System (NAAPS) Prediction System (COAMPS®)
-World’s first operational global aerosol ;ﬁ%ﬁwgg?ei;nmesoscale model fully coupled
model and is based on NOGAPS fields. ' _

- e : *Dust forecasts operational at FNMOC and
-Utilizes world’s first operational aerosol Currently adding aerosol species fully coupled
data assimilation & fire data streams. with the model.

*Used for forecasting as well as process *Can be used to study complicated coastal flows
studies and EO climatology. \évgveéreyaerosol particles, winds, and water vapor
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February 2012: MODIS over land AOD data assimilation
goes operational.

NAAPS-development now at 0.5x0.5

Very first attempt of Data Assimilation Research Testbed
(DART) EnKEF.

Enhanced NAAPS ensemble.
Published 2D/3D var CALIOP assimilation paper.

Performing initial assessment on NPP VIIRS and AVHRR
products

DA grade MISR and Deep Blue products created (Zhang's
UND shop).

Congrats to Jianglong Zhang for winning
the David Johnson Award!




Demonstration of
%> degree NAVDAS-
AOD
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assimilation (free-
running model)
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With data
assimilation every 6

hours

Bottom line: Does not
really improve scores as
the meteorology has been
at %2 degree for the last

0.5 0.8 10 5 few years

NAAPS (0.55 srn)




The Inte rnational Coo eratlve for Aerosol. i
K e o

rediction (ICAP)
Multl Model Ensemble-Walter Wednesday™

|ICAP Multimodel Ensemble
* Five centers active: fabuooets

o ECMWF (MACC)
GSFC (GEOS-5) WEER | wik we ew o e
JMA (MASINGAR) D,
NCEP (GOCART Dust) Total AOD Warning Area (individial Models >0.6)

MAAPS {Cyan), GEOS-5 (Magenta), MACC (Yellow), N+G (Blue), N+M EGreen] G+M (Red), All (Black)

NRL-MRY (NAAPS and ——— g 2
eNAAPS) 1 & Wﬁ

* Running pseudo-operationally, «« + ------ - +
one day behind 2
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« Current VV efforts AERONET .
based.

« Working on ICAP universal ,,
benchmarks i s
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\, Developed New Information Spread
and Verification Infrastructure

Ensemble NAAPS (eNAAPS)
created early last year. aars e

48+ hr Fcast

eNAAPS is based on 20 g 200 L et e reas
member NOGAPS ensemble. i

Still investigating source

function draws.

New near real-time mean
spread plots, spaghetti plots,
ensemble meteograms, rank
diagrams etc... To help
understand forecast
uncertainty.

These tools help us determine /
where to scrutinize =
observations




PS Ensemble

*®»De ntal version of NAAPS
20 members from NOGAPS Ensemble.

— NAAPS Deterministic

Friday 28 January 2011 OOUTC NAAPS Forecast t+000

Friday 28 January 2011 OOUTC Valid Time s
Total Met Ensemble Mean 0.8 Aerosol Optical Depth at 550nm Ensemble Mean
\,.'-—-"'/ i \.-:D'—-.

Plots Generated Friday 28 January 2011 12UTCNRL/Monterey Aerosol Modeling



g -Rata éhmllatlon Research Testbed @u%=
= nsemble Kalman F%r EnKF) Data ASS|m|I5’tl'on "

*DART has very
recently been ported
to eNAAPS.

*Test runs completed.

___________

, : s -Mayz 2011, 6 hr AR ;
°In areas with plentiful FEENVISEGIECSENEN |
observations DART AQD forec&%--hﬁi

B0°5 o —I-: e e e e T
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give similar results. '

Large differences
exit in regions with

few AOD
observations.

Lots of work ahead,
Including localization




Qve ri,ﬂd AOD Data Assimilatiogyzgs

in Operations

* VTR for Dec 24 2011 — Jan 27, 2012
» Largest impacts are over or near land sources
* Operational Feb, 2012

OPS BETA

2012. 01 27 12 2012. 01 27

Aerosol Optical Depth (unitless)



Verificati

Ensemble methods
can be used to study
a variety of model
and observation
guestions.

*This work unit
developed the tools
for analyzing impact
of AVHRR and NPP
Multiple models are
run against our most
advanced
deterministic run and
natural/no DA run to
assess impact.

: Model configuration and
‘ebservation impact




IS Deep Blue product for Afnca@‘M"@
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Baselige satellite climatology almost

fisished SMlill some hotspots and fusio@a =@
- Wissué®™o work odt. A

0.3 0.4 0.5
Satellite Aerosol Optical Depth (550 nm)




Further devel@pment of a global high-resoluti
dustSBurcasdatabases, Need to expand global

SW Asia 1-km dust sources:
Accurate
Labor intensive
Need global coverage
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__DSDV3.1 ) | MSG RGB

Dust_Enhancement
een=TR108-TR087 Blue=IR108
atory {(adapted from EUMETSAT RGBs) 4
w

!
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« Verified over SW Asia and E. Asia
« Applied to N. Africa, N. America, S. America

« Final step: scaling studies at regional to global resolutions
— SOM approach provides rapid global source identification



Getling deeper into lidar

CampbellW¥orking on turn the crank (%:m ;__
assimilation and"verification tools. ™

MPLNET Singapore NAAPS 2d var
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Figure 1. (a) MPLNET Level 2.0 532 nm aerosol extinction coefficient profile at Singapore, 0815 UTC 15 November 2009,
solved at 75 m vertical resolution. (b) NAAPS model profile of 550 nm aerosol extinction coefficient for the Singapore 1" x 1°
model gnd point at 0600 UTC. Given the varving depth of the model levels used. vertical resolution varies.



Need to Assimilate

Satellite Lidar Data: : =
Navy Application % ooe g
* 10-15% improvement in NAAPS AQOD forecast g - —4 i
accuracies out to 48 hr using CALIOP (Zhang etal., = 0 & 412z 18 24 30 38 4z a8
GRL, 2011) — HOURS IN FORECAST MODE (a)

« Assimilating satellite lidar data causes redistribution
of aerosol particle extinction within NAAPS. This

directly impacts:
1. Visibility assessment

Satellite-based Lidar Missions
Current and Manifested

R — el e L e
3. Depiction of boundary layer CALIOP
4. Diabatic heating rates/radiative transfer HD/ANAR : :
calculations CATS | >
ZD/:3DVAR : :
5. Radiance assimilation/atmospheric correction = &30V | _ _ _
_AEOLUS
Outlook 3DVAR > | . |
« Spaceborne lidars expected through 2025 EarthCARE | : —
3DVAR : : : : :
« Need to provide input on product design and e | | |
operational use, advocating < 6 hr latency B R
Japan 1SS

2D/3DVAR : : : : : >



A\ @, 4 Conélsio lans for the year ahead@ENSIE
“'ﬂ-r... — = a e & _Ir_x'l!"_&‘_":"/"/

Implement 0.5 degree NAAPS operationally.
Start FLAMBEZ2 quasi-operationally.
Complete first cut on VIIRS DA product

More modeling focus on COAMPS, particularly
with the SEAC4RS field work.

Preparation for CATS lidar data.

Advancing development of EnKF aerosol DA to
run quasi-operationally.

Forward models for radiance assimilation.
Start playing with the ICAP multi-model ensembile!




Southeast Asia Composition, Cloud Coupling
Regional Study (SEAC4RS)

NRL 7544 Focus Areas:

6.1 Aerosol impacts radiative/microphysical impacts on

clouds and warm rain processes.

6.2 Tropical aerosol observability and predictability.
6.2 Biomass burning emissions and transport forecasting.

/544 Participants
Bucholtz: Radiation
Campbell: Regional Lidar Network
Hyer: Biomass Burning

Lynch: Aerosol precipitation
Interaction

E. Reid: Radiation

J. Reid: Lead, Aerosoland
Radiation as well as Ground Mission

Sessions: Ensembles and
Lagrangian modeling

Walker: Forecasting

NRL Contributions
30 hrs each for DC8 & ER2

28 days at Sea on the Vasco
(w/ CIRPAS)

Singapore and Nha Trang
Supersites

Aircraft Radiometers
COAMPS-0OS Forecasts
Lagrangian Modeling

Universal smoke source
function for all modeling teams

Manage the ICAP multi model
ensemble




Base Time: 00:00Z 11 AUG 2007
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