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e Large dust events coming from Sahara (Saharan Air
Layer or SAL) pose major health & wildfire problems
over the Caribbean

— high concentrations of P10 and P2.5 particles
— low humidity = high fire potential

e NWS, San Juan is responsible for issuing alerts to
greater Caribbean community when such conditions
occur

e Resources they request from NRL-MRY

— remote sensing products NRT (especially VIIRS & MODIS)
— request: dust model that predicts large dust events 3+

days in advance



» Part of global Saharan dust transport across the Atlantic

= 1000 x 102 g per yr (Prospero and Mayol-Bracero, JGR 2010)
» Hot/dry elevated thick dust layer forming over Saharan desert

= 3-5km layer above W Africa

= 2 -3 km layer above Caribbean

» Most frequent over Caribbean & eastern US during late spring
through early fall

Canary Islands Barbados San Juan, Puerto Rico



Overview

Path of SAL during Boreal Summer
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Tracking the SAL Events
VIIRS True Color

Targeted areas: Puerto Rico (PR)| & Ragged Point, Barbados (RP)




Animation:
23 - 27 June, 2014

Leading SAL edge
Ragged Pt: 06/25
Puerto Rico: 06/26
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VIIRS True Color
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SAL Atmospheric Profiles
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International Cooperative for Aerosol Prediction
Multi-Model Ensemble (ICAP-MME)

Sessions, et al., 2015, Atmospheric Chemistry & Physics
(final revision)

7 quasi-operational aerosol/dust models

e provided at NRL-MRY and FNMOC
Plotted on 1 X 1 degree grid every 6 hours, 1 day latency
Provides skillful depictions of SAL dust intensity
Validated with AERONET measurements
Potentially valuable resource for air quality & fire hazard
prediction throughout Caribbean



NRL/NAAPS
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DUST Aerosol Optical Depth at 550nm

L -

22
0. B
f

oW W

I T —
0.1 0.2 0.4 0.8 12 25 5.0 9.0

Plots Generated Thursday 26 June 2014 12UTC NRLMonterey Aerosol Modeling
NOT OFFICIAL FNMOC RUN

MACC

Monday 23 June 2014 00UTC MACC Fnre:asttv/‘?
Tuesday 24 June 2014 18UTC Valid Time
DUST Aerosol Optical Depth at 550nm

[ RO
_gz s,

01 02 0.4 0.8 12 25 5.0

Plots Generated Thursday 26 june 2014 12UTC NRL/Monterey Aerosal Modeling

Menday 23 June 2014 00
Tuesday 24 June 2014 18UTC Valid Time
DUST Aerosol Optical Depth at 550nm

o
e

BN -

o [ g

“how W

01 0.2 0.4 08 12 25

Plots Generated Thursday 26 June 2014 12UTC NRL/Monterey Aerosol Modeling
GEOS:5 model output produced by NASA Glabal Modeling and Assimilation Office

-.JMA/MASINGAR

Tuesday 24 June 2014 18UTC Valid Time
DUST Aerosol Optical Depth at 550nm

- .-
356

’

e

&

=

oW wew W W

I T —
0.1 0.2 0.4 0.8 12 25 5.0 9.0

Plots Generated Thursday 26 June 2014 12UTC NRL/Monterey Aerosol Modeling

NCEP/NGAC

Monday 23 June 2014 0DUTC NGAC Forecast t+042
Tuesday 24 June 2014 18UTC Valid Time
DUST Aerosol Optical Depth at 550nm

o R 130
K

0.1 0.2 0.4 08 1.2 25 5.0

Plots Generated Thursday 26 June 2014 12UTC NRL/Monterey Aerosol Modeling

UKMO/MetUM

Monday 23 June 2014 DOUTC UKMO. Fure st £+042
Tuesday 24 June 2014 18UTC Valid Time
DUST Aerosol Optical Depth at Ssonm-

e g

B S T s e e e 1 = = sson
Bl 7

- A o

- F o

= i"‘"\. > e

] e - & - S 18N

o 1 .

: * ! i

s L L s

Bow mew wew W sw  sw  ow  Sw BW DW # e e 0

I e —
0.1 0.2 0.4 0.8 12 25 5.0 9.0

Plots Generated Thursday 26 June 2014 12UTC NRL/Monterey Aerosol Modeling

BSC/NMMB BSC-CTM

Maonday 23 june 2014 Q0UTC NMMB/BSC-CTM Forecast t+042
Tuwwly 24 Jane 2014 1BUTC Vabd Time
ST Aerosol Optical Depth ot S50nm

Flots Generated Thursday 26 Junt 2014 LAJTE NALMesterey Acrosol Medeing

ICAP-MME

Monday 23 June 2014 DOUTC ICAP Fnrec-st t+042
Tuesday 24 June 2014 18UTC Valid Tim
DUST Aerosol Optical Depth at 550nm : nMEM =7 )

B
B S e
[ P

Lo %W

EX] R

01 0.2 0.4 08 12 25

Plots Generated Thursday 26 June 2014 12UTC NRL/Monterey Asrosol Modeling




Monday 23 June 2014 00UTC ICAP Forecast t+108
Friday 27 June 2014 12UTC Valid Time
DUST Aerosol Optical Depth at 550nm ( nMEM = 7 )

| I 3 i | | i i i
ol e ) o= i i i i i
55°N - o : . . i - 55°N
SO 2 T E
= @ I
. o
! i l | I [ i
| o
L M
0 R R T R R
A R S A N R A
T e e 4= - fomme- f-——- 25°N
' | D
] |
15°n == = N 15°N
|
: ,
e s S e .
] T T —~
M I | ] | {y
. | T ' | i ! | N S? .
51500"w 90°W  B0°W  70°W  BO°W  S0°W  40°W  30°W  20°W  10°W 0 10°E 20°E 30"3 >
0.1 0.2 0.4 0.8 1.2 2.5 5.0 9.0

Plots Generated Thursday 26 June 2014 12UTC NRL/Monterey Aerosol Modeling



06/25

06/26

Monday 23 June 2014 .

Wednesday 25 2 C Id 8

wednesdoy 25ne ICAP valid 182
—

o LS. S S B BN . <1 - .
- = H H H H = -
. | | TTTES S
— | | I T
15 | 1 ! ]
! ! | |
45°H | | | J = A5'N
i i i H
| | i i -
| | | |
| i
350N | | -+ C = 35N
| | i
| | i
| i [
| | i
25N | | —+- 25N
|
|
|
' i 1
15N F==— = ;! e i i 154N

Monday 23 June 2014 0C .
Thursday 20 juné 20143 | CAP valid 182

E_i '3'_ = T R R R E;‘E_‘ =

HEIGHT MSL (km)

TS

25 JUNE 2014 CALIOP 532nm ATTENUATED BACKSCATTER

CALIPSO-CALIOP Backscatter

17:01:53 170244

17:00:10

16:55:18 17:01:01

ATTENUATED BACKSCATTER (1/kmesr) O
o
=}

o
=]
=]
®

26 JUNE 2014 CALIOP 532nm ATTENUATED BACKSCATTER

CALIPSO-CALIOP Backscatter

HEIGHT MSL (km)
i

17:46:55

ute 17:41:31 17:42:52 17:44:13

o
[=
o
Q

ATTENUATED BACKSCATTER (1/kmssr)




Bi-seasonal comparisons of +4 day model 550nm AOT RMSE with 21 core
AERONET verification sites.

Individual model validations
are in colored circles, large
blue circles are ICAP-MME
means.
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e Qualitative overview of predicting SAL using in-situ,
satellite and model resources
e |CAP-MME performs well in predicting dust across the
Atlantic basin
- 3+ days in advance, fits operational needs
- future: more models will become part of the
system => more robust
e Plans to implement ICAP-MME and VIIRS in support of
Puerto Rico/Caribbean weather agencies
- possible nighttime monitoring of dust
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