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The “Barcelona Model” in ICAP

DA on the dust module

Mineral DUST
Y Pérez et al., ACP, 2011

BSC-CTM

CHEMISTRY
NMMB/BSC-CTM
- Jorba et al., JGR, 2012

SEA-SALT
Spada et al, ACP, 2013

: . BC/OM/SULFATE
- fully on-line coupled meteorology-chemistry

In progress

- computationally efficient

- multi-scale thanks to its unified non-hydrostatic dynamical core
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Motivations for caring about mineral dust even where
ICAP meetings are held!

llimage ©.2008 TerraMetrics

!! . 102008 /Cnes/Spot Image . i~"""’
Querol et al., 2009

Studies performed with measurements taken in Barcelona show that Saharan
dust outbreaks have adverse health effects (Perez et al. 2008, Pandolfi et al., 2014)
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Ensemble-Based DA Technique (LETKF)

An 1nitial condition FCST Ens. mean
with errors
T=t0 T=tl T=t2

(courtesy of Takemasa Miyoshi)
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Current Operational Flow

oolIC +06 FC +12FC +18FC +24FC
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Data Assimilation Flow

oolIC +06 FC +12FC +18FC +24FC
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- aerosol treatment by Nick Schutgens (Schutgens et al. 2010)
arcelona - core function by Takemasa Miyoshi (Ott et al. 2004, Hunt et al. 2005)
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Data Assimilation Flow

dust observations 8FC +24FC
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quality of the analysis

- aerosol treatment by Nick Schutgens (Schutgens et al. 2010)
@ Barcelona - core function by Takemasa Miyoshi (Ott et al. 2004, Hunt et al. 2005)
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Creation of the Ensemble
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NRL MODIS L3 Product

Aerosol Optical Depth Uncertainty
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MODIS Deep Blue L3 Product, Coll 6

Aerosol Optical Depth

AOD (550nm) MODIS Deep Blue L3 20070511
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Dust Selected Observations

AOD (550nm) MODIS NRL L3 20070502
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Dust Analysis (NRL MODIS)

AOD (SSOnm) Freez Run (IC), 2007050200
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Dust Analysis (NRL MODIS + DB)

AOD (SSOnm) Freez Run (IC), 2007050200
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Dust Analysis (NRL MODIS + DB)
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AOD (550nm) Mean Analysis
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Mean Increments

AOD (550nm) AN - FG, May 2007
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Mean Increments

AOD (550nm) AN - FG, May 2007
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Departure Statistics (assimilating NRL MODIS)

corr. coef. =0.61 counts corr. coef. =0.79 counts
100 100
1.4} 1.4/
50
1.2} >0 1.2}
0 1.0/ 20 @ 1.0/ 20
.9 w -_8 (7)]
+ = 0.8 2
r§0.8 o E (>G Lo £
5 S 8
Bo6 © * 0.6
o (@]
0.4 0.4
0.2 2 0.2 2
0-80 02 04 0.6 08 1.0 1.2 1.4 1 080 02 04 06 08 1.0 1.2 1.4 1
first guess analysis

3.0 g =0.002, 0y =0.377 p, =0.084, o, =0.230

2.5

N
o

Scatter in the analysis is smaller than for the first guess;

Frequency
=
wu

Analysis performs better in reducing too high value than increasing
too low values

Barcelona

Supercomputing

Center .

Centro Nacional de Supercomputacién . =0.5 0.0 0.5 1.0
Analysis and Background departures

[y
o

o
n

| o
e
o



Departure Statistics (assimilating NRL MODIS + DB)

corr. coef. =0.49 counts corr. coef. =0.71 counts
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Inside the box

assimilated observations Dakar (Senegal)

.l ‘ ===  MmMean IFG 1 obs
background == mean ANJ|  uncertainty

2.5f 1.0
2 . 0.9
i analysis 08
i N 0.7
a p 10.6
Q1.5 Iy s
A 10.4
1.0 0.3
0.2
0.1
0.5 .0

A - J \ R .

0% 5 10 15 20 25 30

May 2007
smaller spread associated with

@ Sarcelons Independent observations low AOD values

Supercomputing
Center
Centro Nacional de Supercomputacion



Background Ensemble (assimilating NRL MODIS)
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@ Barcelona FG spread increases towards the end of the window



Analysis Ensemble (assimilating NRL MODIS)
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3.5
3.0¢ 1
members
— ]
2.5 —_ >
3
—
— 5
6
7
— 3
9
10
11
— ]2

5 10 15 20 25 30
May 2007

Center
Centro Nacional de Supercomputacion

@ Barcelona oo AN spread generally smaller than FG spread



Validation against Level 2 AERONEI

RMSE against AERONET

RMSE against AERONET
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Validation against Level 2 AERONEI

BIAS against AERONET
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BIAS against AERONET
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Analysis versus AERONET
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Forecast versus AERONET

FC+12 FC+60 FC+108

RMSE against AERONET RMSE against AERONET RMSE against AERONET

100 ow aw > ae o 150 e — sow v ae vaoee 10e e yeow o o e 1a0ee w0e
o Hew |5 wv am| T
o N o o we
- o o o v
;0°s i 3 ) 30°5 s I 3 . °s s
s s s wsas
D RMSE 0.84 I RMSE 0.84
s0rs sors a0 ss s sors
w60r 20w o - e 120 1800 To0r oW o - e vt 100 o Yo o = e v s
0.0 01 02 03 04 05 06 07 08 09 1.0 00 01 02 03 04 05 06 07 08 09 10 00 01 02 03 04 05 06 07 08 09 10
RMSE against AERONET RMSE against AERONET RMSE against AERONET
100 20w cow - e 1207 1800 . Lo . » o ot - . o o N . e o
p it < - =
Ll BN goen | o S on o | o
30°N 30°M 30N . : . ~ ~ 0°N W0°N 0°N
P 4
o 0 [ . L o -
A" 1 607 &0's
60°5 ; 60°5. 'S 60°S. 4
_ RMSE 0.52 .« RMSE 0.64 - RMSE 1.02
sas aes
20°5 90*s 80" S 180° 120'W W o G°E 120'€ 180°
i aow o - e 120 100+ s0r 120w o = e e [
- - . - - - - - 00 01 02 03 04 05 06 07 08 09 10
00 01 02 03 04 05 06 07 08 09 10 00 01 02 03 04 05 06 07 08 09 10
Dakar Dakar Dakar

. = FreerunFC
e = DAFC

other aerosol:
A A dust aerosol




Conclusions

First foundations have been built for a DA capabillity for
the “Barcelona model” participating in ICAP;

Not yet there to perform an operational forecast but
more than ready to produce dust reanalysis.

AOD (550nm) Analysis, 2007050200
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Thank you!

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



