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BSC Earth Sciences Department

Why

Environmental modelling and forecasting Our strength ...
. researeh ...

... operations ...
... Services ...
... high resolution ...

MareNostrum
supercomputer

How

Develop a capability to model air quality
processes from urban to global and the
impacts on weather, health and ecosystems

Climate
prediction

Implement climate prediction system for
subseasonal-to-decadal climate prediction

Develop user-oriented services that favour
both technology transfer and adaptation

Use cutting-edge HPC and Big Data
technologies for the efficiency and user-
friendliness of Earth system models
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BSC Earth Sciences Department
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Air Quality Modelling

EMISSION FORECAST qﬁ"’x
HERMES v

ﬂ\/IETEOROLOGICAL
FORECAST

CALIOPE WRF-ARW
(www.bsc.es/caliope) -

* Quantify relation between

P . NCEP GLOBAL SIMULATIONS

emISSIOnS/ meteorOIOgy and air Initial and boundary conditions

concentration \
* Forecast air pollution episodes
* Provide and develop short and ﬂR QUALITY FORECAST CMAQ

Iong term mitigation plans NCAR MOZART4 SIAQF ARWV3.2+CMAQYS.0+ HERMESv2 + BSC-DREAMBD v2.0 PM10 (3

Boundary Conditions - SAHARAN DUST
rrp—— OUTBREAKS

TN

Domains:
Europe (12 km, 480 x 400 cells)
Spain (4 km, 399 x 399 cells)

(50 km x 50 km)
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Atmospheric Composition modelling:
NMMB-MONARCH

- Themain system is build on thmeteorological driveNMMB
- Multiscale: global to regional scales allowed (nesting capabillities)
- Nonhydrostaticdynamical core: single digit kilometre resolution allowec

- Fullyon-line coupling:weatherchemistryfeedback processeslowed
- Enhancement with data assimilationsystem

] oo |
|
| *\,
NMMB \ — BC/OM/SU )
NMMB- :
MONARCH \)

BSC-CTM \

(( e Known asNMMB/BSGDust
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NMMB-MONARCHData Assimilation

observations

NMMB-MONARCH coupled with a
Local Ensemble Transform Kalman
Filter (LETKF) for the assimilation of
aerosol optical depth observations

ensemble
forecast
E (0N E E

ensemble mean analysis

B
»

analysis-initialized
forecast

Mineral dust application
The ensemble forecast is based on |«
uncertainties in the dust emission
scheme

60°N

May 2007 May 2007
r . < &~ 6. 2 ,. ~

Dust AOD (550nm), Control Simulation || Dust AOD (550nm), DA Simulation

= Vertical flux’ ¢ ZOLW 10‘°W 0‘° 10°ErT 20°E 30\:E-\ 4;0“; 50°E  60°E & 20°W 10°W  ©0° 10°E- :ﬂ’E 30°E 40°E 50°E  60°E
- size distribution at emission i orin
- threshold on friction velocity o= e AERONET Validation

(DiTomascet al., GMD, 2016)
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Mineral Dust modelling: Dust sources

Natural

Understanding of he
mineral dust sources
Natural and anthropogenic
based on MODIS Deep

Frequency of Occurence DoD > 0.2

Anthropogenic (agricultural)

FoO

0 ATMOSH,
< I 5>
- . : >
0.0 12.0 24.0 36.0 430 60.0 S
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Mineral Dust modelling Topography




Mineral Dust modelling Topography

Impactof the topographyon dusttransport

g
& » oy

MSG/RGBMVarch 19, 2012

1903:00

19 15:18

1918:00 : 19 21:00

‘o (Basart et al., AeoliaResearch2016)
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Mineral Dust modelling Topography
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17 Mar 2012 12UTC 18 Mar 2012 12UTC NMMB/BSCDust 19March-2012 18UTC
Twosimulations using the
NMMB/BSCGDustmodel
demonstrategesults demonstrate
how the dust prediction in the , g7 T e—— oo YRR
vicinity of complex terrains - ‘ “3Km |
improves using highorizontal o
resolutionsimulations. °
Barcelona
(C Supercomputing (Basart et al., AeoliaResearch2016)




Mineral Dust modelling Haboobs

MSG/SEVIRI RGB dust uc[ MSG/SEVIRI RGB dust lDdUC ppi > Cgrz‘tJeTncula:oJL( o w_md k!‘ Df'f'zC?J?c“lhuﬁz?{'id (L‘:')I' :oi_sTse";«p w©

14:00 UTC 14/07/2011 R 22:00 UTC 14/07/2011

§

. The habqob (pink) separates from its
At the beginhing of a cold pool originated BRGREREoN (rod) e TSR St R 0 0 T
outflow formation moves northwest

MSG/SEVIRI RGB dust product MSG/SEVIRI RGB dust product
10:30 UTC 15/07/2011 N 22:00 UTC 15/07/2011 ?;33

Vertical Velocity (m/s) 12th layer, Wind (kt) Vert. Velo. (m/s), Wind (kt), Pot. Temp. (K)
22UTC 14 JUL 2011 16,.22UTC 14 JUL 2011 - LAT = 18.5 N
N R 5 1

: The haboob propagation Stops after
The haboob (pink) extends for more 24 hand 1000 km covered (size
hundreds of kilometers of the lberian Peninsula

MODELCONFIGURATION
StUdydomaln: 60W-1mE to 150N-310N Wind Speed (m/s), Wind (kt) Wind Speed (m/s), Wind (kt), Pot. Temp (K)
Studyperiod: from 14to 15 July2011 20T LU ms aw ““*’

Horizontal resolution0.03°x0.03° (about 3 kin - allowing explicit
convection

Verticalresolution: 60" -layers(12-15" -layersin the first 1000 m)
Coldstart (Nodata assimilation)

(Vendrellet al., inpreparation)



Mineral dust Services

BSC dusbperationalforecast
(global and regional domains) |
http://www.bsc.es/ESS ol
V Contributionto the ICAPmulti-model ensemble L

(global) http://icap.atmos.und.edu

WMO Dust Centers :ﬁ:':f?;'.:‘s}m; 5c, sz‘;'oﬁz'f%';’;o,
SDSWNAS North Africa, Middle East and Europe - e @—

Regional Centerhttp://sds-was.aemet.es
started in2010¢ Research

BarcelonaDust Forecast Center
First specialized WMOenter for mineral dust predictio =
http://dust.aemet.es started in 2014 Operational °

Barcelona
Slmercnmpuliny
F-Fﬂfir
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http://icap.atmos.und.edu

BSC dust operational forecast

BSC-DREAMED NMMB/BSC-Dust

MA-ME-E Domain

Spain

NMME/BSC-Dust Dust Load (g/m” ) and 700 hPa Wind
18h forecast for DEUTC 18 Oct 2017

3 funrw.bse.es/ projects | ear thscience | NMMB— BSC— DUST/

207w 10w o W"E 20"E 30'E 4E H'E ®I'E
100 m/s

0.25

0.05

MMMEB/BSC-Dust Total Cloud Cover
18h forecast for DEUTC 18 Oct 2017

| @ October| 2017 r [+ ] ‘
Su Mo Tu We Th Fr Sa
1| 2 3 4 Ei [ 7

8| 9 10 11| 12| 13 14

15|| 18|[ 17]

Documentos

2= Model Description
2~ Model Configuration

NMMB/BSC-Dust

Dust load & cloudiness

Dust Optical Depth & Cloudiness
Dust Dry & Wet Deposition

Dust Surface Conc. & Prec - MSLP
Dust concentration profiles

Dust Vertical cross sections

(1] ,::,H GIF|

e
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http://www.bsc.es/ess/bsc-dust-daily-forecast
http://www.bsc.es/ess/bsc-dust-daily-forecast
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The WMO SDSVAS project

t-only version | ' Send by a-mail | |L]| B

World Meteorological Organization

Weather » Climate » Water

About u
eeeeeeeeee

embers WWRP > 5DS >

edia c
P

e WMO Sand and Dust
Meetings and Asseg
Publications (SD
ibrary
Learning #
Meteoterm WP Y
nnnnnnn hip iy
eeeeee
Vacancies
rors The SDS-WAS programme at WMO
outh corner

L0 SDS W AS establish d ZDD? in respo

to impro p IJIt f reliable
p d cts f IDspI d t node I
areas of s t | ber I"t It vill T Iy I-
Maore tI an 15 orga tly p
reg TI SDS W AS t egra t ch
g It ral users). SDS '\. AS is e t bI shg
g nal nodes. At the t tw des
E p e Node (I t d by Sp d tI Asi
t I higw mprehe sw . ordin t
p bIt f d and dust sto in
st to increase the understar d g ftI
capa bIt

Scientific background and modeling of sand

SDS-WAS

i Identify and improve products to

ookmark

OBJECTIVES:

monitor and predict atmospheric
dust by working with research anc
operational organizations, as well
as with users

A Facilitate user access to
Information

A Strengthen the capacity of
countries to use the observations
analysis and predictions provided

by the WMO SDW/AS project
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The SD3VAS Regional Centers

120 50 30 0 30 60 30 120 150

0 7 14 28 55 12 365

Lyydz- £ YSIFyYy FNBIdzSy Oé ¢2RO9EDDER.? (dzd) ATONMS (2960994 )ra8rosal O H 1 10
indexx0.5 (blue), and OMI (20Q2006) aerosol index0.5 (green). Thesocontourof TOMS and OMI have
been removed over oceans for clarity.

anﬁlml .
Extractedrom Ginouxet al. (2012, ReGeophys

C‘Er i Macicnal de Suparcamsulacitn
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SDSWAS Asian RC

WMO Sand and Dust Storm Warninag Advicory and Acsacssment System(WMO SDS WAS)

ASIA/CENTRAL PACIFIC REGIONAL CENTRE

& Concantration
vy A Moses of surtace dust concentration - '_ i )
o 3 aistrioution over Asla i 3 hours intenal . ¥y ‘ password
) N s or 3 days %orecast from e model e & | [ === -
CUACEDust A, ame
CUACE/DUST OF CMA =22 more== = B0 L3
= CMA JMA KMA Omer checking
o) 0999
-, y Login Fagister
; Sopaee ) 1 =
N % —
MASINGAR OF JMA 522 Mone>s & W0af
CMA
Saeline Oosenation
e SOk oY, Fs
Ve X Sand And Dust Storm
Severe SDS
ADAM OF KMA 522 Mores>> & W0af
Extreme Severe SDS
+ News & Event s = = .
»Severe Solar Blast Affects Citna’ 5 Commmicatiom Ll 3 iy
»aScience Steering Comuitties i ’ ;

CNA S T

»Rorksiop cn the Implementatico of the WD EDS-WAS Asia
hoce | S tober 2005, al, ]
e co ey beare e ) MODEL COMPARSION L i :
:::uzcg cn the Implementaticn of the WO SDS-RAS Asia
Noce T I Model InterComparsion ‘ S

{7~ Topromote e SDS forecast aviiky and b evaliae SDS Download Forecas

O I k d H S . | ‘ ' forecast moosls representation N Asla Reglonal Cemer, Data from
nly works during Spring! el 1l ot ot bgortacos o o -
{ COMPErison. At presant Mare are tree operational orecast o
| % |1 "™ models CUACE/Dus v

Supercamputing http:// www.sds.cma.gov.cn
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SDSWASPanAmerican RC

WMO Sand and Dust Storm Warning Advisory
and Assessment System (SDS-WAS)
Pan-American Regional Center

HOME ABOUT FORECASTS & PRODUCTS OBSERVATIONS PROJECTS & RESEARCH NEWS & EVENTS CONTACT

WMO Sand and Dust Storm Warning Advisory and
Assessment System (SDS-WAS)
Pan-American Regional Center

Enhancing the ability of countries to deliver timely and quality sand and dust storm forecasts, observations, information and
knowledge to users through an international partnership of research and operational communities.

http://sds-was.cimh.edu.bb/

Barcelona
Supercomputing
Center

Cenilrg Maciery -



SDSWAS NAMEE RC

TheCenteris managedby a consortiumof AEMET and the
Barcelona SupercomputinGenter(BSGCNS)

/\ — Barcelona
GOBIERNO MINISTERIO I MJ Supercomputin
L 354?5%%6,:2:-5?;&"“0 Agencia‘ Estatal de Meteorologia cef'ter p g
Centro Nacional de Supercomputacion

Nexusll Building. Barcelona MareNostrumsupercomputer

Barcelona

Supercomputing http:// sdswas.aemet.es

l."rlrn ter

sl NEcional g Supancampulacion
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SDSWAS NAMEE RC

NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONA 'CENTER

WMO Sand and Dust Storm Warning Advisory and AssesSmeat System (SDS-WAS)

e

Warkd
Meceorsiogical
Organizatiom

About us

Forecast & Products

Projects & Research

Materials

News

Events

Search

Latest News

Atmospher

the effects ot

cial issue "Studying
1 on weather”

Oxt 20, 2017

on wheat

Oct 19, 2007

Paper on the pulsatin
scale Sabaran dust

ture of large-
art

Oxt 17,2017

Upcoming Events

International Workshop on Middle
al) Dust Sources and
Their Impacts

Oxt 23, 2017 - Ot 2%, 2017 — Dutardal

Turkary

Barcelona

Supercomputing
Center

Ceralrz Macional de Suparcamsulaciin

You are here: Home

Northern Africa-Middle East-Europe (NA-ME-E) Regional Center

1y Prancesco Mezincasa tx

0‘. Ntllldlllg'

Addressing Sand and Dust Storms in Sustainable
Development Goals Implementation

WMO supports the International Conference on sand and

dust storms currently held in Tehran
SDS-WAS will contnibute to UN Conference on sand and

dust storms to be held in Tehran

New members of the SDS-WAS Regional Steering Group for

Northern Africa, Middle East and Europe

ith Training Course on WMO SDS-WAS Praducts (Satellite
and Ground Observation arxd Modelling of A i

Dust)

Dust forecasts

WO SDEWAS N Africa-Mdde Dast-Dur

Compared Dust Farecasts

Subscribe to the Public Newsletter!

To be informed about our activities, news and events related
to dust. Frequency is almost monthiy.

[ Full Name |

I Your email I

Portal manual

Please find a brief manual here.

{ ’
LR YY)
D e

4 abr

Forecast Evaluation

19



SDSWAS NAMEE: Dust Forecasts

Dust prediction models provide 72 hours (at 3-hourly basis) of dust forecast
(AOD at 550nm and surface concentration) covering the NAMEE region.

@ (c;pernic:us

S errvunnn

S=a? JLLYULULY Met Office

@ EGYPTIAN
m'.* METEQOROLOGICAL AUTHORITY

MODEL 'ﬁkJ/INE DOMAIN DATA ASSIMILATIO
BSEGDREAMSDb 12 Regional No
CAMECMWF 00 Global MODIS AOD
DREAMSNMME 00 Regional CAMSnalysis
NMMB/BSCDust 00 Regional No
MetUM 12 Global MODISAOD
GEO$S 00 Global MODISeflectances
NGAC 00 Global No
RegCM4 EMA 00 Global No
DREAMABOL 12 Regional No
WRFCHEM NOA 12 Regional No
SILAM 12 Regional No
LOTOEUROS 12 Regional No

Barcelona _ é
Supercomputing | a— Al
Center /\I L./Vl {‘__—_)
Corilra Naciorial o Suparcampulicidi  Agencia Estatal de Meteorologia s

http://sds -was.aemet.es/

20
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SDSWAS NAMEH=Iles Download

BSC-DREAMSb v2.0

CAMS-ECMWF

DREAM-NMME-MACC

NMMB/BSC-L

NASA-GEOS-!

NCEP-NGAC

DREAMABOL

EMA-RegCM4

PUBLIC Files

RESTRICTED Files e weoaite (( i“.:f.," —
PUBLIC Files g
— :
RESTRICTED Files ~ 1odel website (opemlcus
PUBLIC Files e,
Model website err 'nnn

RESTRICTED Files

Title

latest - [download ali)
2017 -

2016 -

2015

014 -

2013 -

2012 -

Barcelona
Supercomputing

l."rlrn ter

i S EIEnAl o SUpaSrearioul

(downloed all)
(downloed all)
- (downloed all)
(downloed all)
(downloed all)

(downloed all)

ki VELTYULL

Size

4.0 kB

4.0kB

4.0 kB

4.0kB

4.0 kB

4.0kB

4.0 kB

Madified

Oct 19, 2017 10:40 PM
Ot 03, 2017 10:40 PM
Dec 03, 2016 10:40 PM
Mar 07, 2016 12:45 PM
Mar 07, 2016 12:4% PM
Mar 07, 2016 12:45 PM

Mar 07, 2016 12:4% PM

3 UCAR

A Daily forecasts of dust

r

surface concentration and
dust optical depth will be
displayed on a page together
with a menu to allow
visualization of the archived
products and/or download of
the numerical files for a
selected range of dates.

A Acaess to the download

pages shall be restricted to
those groups that authorize
the exchange of their own
data.

Needed registered user!

http://sds -was.aemet.es/ 21



SDSWAS NAMEEloint Visualization

WMO SDS-WAS N Africa-Middle East-Eurcpe RC -WAS  N.Africa-Middle East-Europe RC WMO SD5-WAS N Africa-Middle East-Eurcpe RC
BSC-DREAMBb  Dust Surface Concentration (ug/m?) -ECH Dust Surface Concentration (pg/im?) DREAMB-NMME-MACC Dust Surface Concentration (ag/m?)
Run: 12h 15 ©CT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 0Oh 15 ©CT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: DOh 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middle East-Europe RC WMO SD5-WAS N Africa-Middle East-Europe RC
NMMB/BSC-Dust  DUst Surface Concentration (gim®) NASA GEDS-5  Dust Surface Concentration (ug/m?) NCEP NGAC _Dust Susface Concentration (Lg/m?)
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

. ; s,
L oW W o W0t 20F WE AE ST L

WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middle East-Europe RC
EMA RegCM4  Dust Surface Concentration (ug/m?) DREAMABOL  Dust Surface Concentration {ug/m?)
Run: 00h 15 ©OCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 00h 15 ©OCT 2007 Valid: 12h 15 OCT 2017 (H+12)

WMO SDS-WAS N Africa-Middle East-Europe RC
NOAWRF-CHEM Dust Surface Concentration (ug/m?)
Run: 12h 15 OCT 2007 Valid: 12h 15 OCT 2017 (H+00)

R . SN

WE At Wt i 3 T 0E XE WL aE W ©OWE ME WE doE

T 20E

WMO SDS-WAS N Africa-Middle East-Eurcpe RC WMO SDS-WAS  N.Africa-Middle East-Europe RC
SILAM Dust Surface Concentration (ug/me} MEDIAN  Dust Surface Concentration (ug/m?)
Run: 00h 15 GCT 2007 Valid: 12h 15 OCT 2017 (H+12) Run: 12h 15 ©CT 2007 Valid: 12h 15 OCT 2017 (H+00)

DustSurfaceConc
N from 15-Oct201712:00 to
5 18-Oct201700:00

Barcelona

Supercomputing /\ T C—{—
Center VL

Corilrg Macioral o SUparcamipulicidfi  Agencia Estatal de Meteorologia

http://sds -was.aemet.es/ 22




SDSWAS NAMEEloint Visualization

WMO SD5-WAS N Africa-Middle East-Eurcpe RC WMO SD5-WAS N Africa-Middle East-Eurcpe RC
BSC-DREAMED  Dust 40D CAMS-ECMWF  Dust AOD
Run: 12h 15 ©CT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: DOh 15 ©CT 2017 Valid: 12h 15 OCT 2017 (H+12)
i

WMO SD5-WAS N.Africa-Middle East-Eurcpe RC
DREAMB-NMME-MACC  Dust
Run: DOh 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middle East-Europe RC
\SA GEDS-5  Dust ADD NGAC Dust AOD

A NCEP t A
Run: 00h 15 GCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 00h 15 GCT 2017 Valid: 12h 15 OCT 2017 (H+12)
- - T

TW W & W 20F WE W Wl

WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middle East-Europe RC
EMA RegCM4  Dust ADD DREAMABOL  Dust ADD NOA WRF-CHEM Dust AOD
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 12h 15 OCT 2017 valid: 12h 15 OCT 2017 (H+00)
i i

TW W & Wf HE Wi WE Wl

WMO 5D5-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Mi
| MEDIA

ILAM Dust AOD N
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 12h 15 OCT 2017 Vali
3 ;-

DustAOD at 550nm
from 15-Oct201712:00 to
18-Oct201700:00

Barcelona

Supercomputing
Center
Ceralrz Macional de Suparcamsulaciin

http://sds -was.aemet.es/ 23




SDSWVAS NAMEBMulti-model

Surfaceconcentration DustAOD at 550nm

WMO S5DS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC
MEDIAN Dust Surface Concentration (ug/m?®) MEAN Dust Surface Concentration (ug/m?) MEDIAN Dust AOD MEAN Dust AOD
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00)
20000 2 20000 6.4
5000 5000 32
2000 2000 16
500 500 12
200 200 08
50 50 04
20 20 02
5 5 01
WMO SDS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC WMO SDS-WAS  N.Africa-Middle East-Europe RC
STDEV  Dust Surface Concentration (ug/m?) RANGE Dust Surface Concentration (ug/m?) STDEV  Dust AOD RANGE Dust AOD
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00)
7 e
20000 20000 6.4 6.4
60°N
5000 5000 32 32
50°N
2000 2000 16 16
40°N
500 500 12 12
200 200 o 08 08
50 50 20°N 0.4 0.4
20 20 10°N * 0.2 02
5 5 ‘:&\-7/_7 01 L 01
10°E 20°E  30°E 40°E SO°E W 10w o' 10°F 20°E 30°F 40°E S0°E oW 10W 00 10 20°F 30°F 40°E  50°F

from 15-Oct201712:00 t018-Oct201700:00

Model outputs are blinearly interpolated to a common 0.5°x0.5° grid mesh. Then, different multi
model products are generated:

CENTRALITKedian- mean
SPREAtandard deviatiorg range of variation

( Supercemputing AIMet

Corilrg Macioral o SUparcamipulicidfi  Agencia Estatal de Meteorologia

http://sds -was.aemet.es/ 24




SDSWAS NAMEBMulti-model - ICAP

DustAOD at 550nm
from 15-Oct201712:00 to18-Oct201700:00 Only global models!

WMO SDS-WAS N.Africa-Middle East-Europe RC ICAP Multi Model Ensemble
MEAN Dust ACD MEAN Dust ACD
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

6.4

3.2

1.6

1.2

0.8

0.4

0.2

0.1

WMO SDS-WAS N.Africa-Middle East-Europe RC ICAP Multi Model Ensemble
STDEV Dust AOD STDEV Dust AOD
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

Barcelona

Supercomputing

Center

Cenilrg Macional de Suparcamgulaciv A
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SDSWAS NAMEHEDOD Model Evaluation

A Evaluation with AERONHRta
A Graphical NRT Evaluation by site
A Evaluatiorscoreamonthly/seasondlannual
andsites

WMO SDS-WAS N.Africa-Middle East-Europe RC
MODIS AOD,;, - 2016

A Evaluationwith MODISdata onto the Atlantic
A Evaluatiorscoresmonthly/seasondlannual

WMO SDS-WAS N.Africa-Middle East-Europe RC
MODIS DEEPBLUE AOD,;, - 2016

A Evaluation of dust models with MODIS Deep Bhagrievals -
A Evaluatiorscoresmonthly/ seasondlannual

http://sds -was.aemet.es/forecasfproducts/forecastevaluation

Ceralrz Macional de Suparcamsulaciin

Barcelona 4
Conter o ALmel B
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SDSNVAS NAMEEDOD AERONET Evaluatio

Santa_Cruz_Tenerife (Spain) - March 2016
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@ @ AEAERONET = 0.6 = DODsp NMMB/BSC-Dust DOD:s; DREAMABOL
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Aerosol Optical Depth (AOD...), Dust Optical Depth (DOD..,) and Angstrom Exponent (AE)
)
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ey ey AMet

Corilrg Macioral o SUparcamipulicidfi  Agencia Estatal de Meteorologia
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SDSNVAS NAMEEDOD AERONET Evaluatior

Date: |- Select Year- ¥
Jan 2016 - Dec 2016. Dust Optical Depth.
Threshold Angstrom Exponent = 0.600
BIAS
ns CANS IHEEAMES. RMME LK. Met RASA NCEF ERLA IHEEAM ROA-WRT SILAM MEDAN
IHEEARESS ECMWI WAL BTt Ciftice [mar RGAL HegC M4 AROL CHERM
BLAL
SahelSabara -0.30 .17 -0.20 011 -1.16 -0.20 006 .03 .13 013 -0.06 -0.18
show siations
Middle East 012 .10 -0.05 .17 012 -0.16 a1 L.13 0.06 014 0ol -0.13
show stations
Medilerranean -1.16 12 .12 115 -0.10 014 005 .02 -0.09 012 -nln -0.13

show stations

A set Ofevaluatlonm etrlcs are TOTAL 024 04 0,16 013 A4 0IE 006 0o 00 413 007 L6
selected Bias RMSE,

. . . ROOT MEAN SQUARE ERROR
Correlatlon Coefflclentand naL CAM. IHEE AR HRIMA LK. Mmt RMASA RCEP ExLs HEEAM NOA-WERT SILAM MENAYN
FG E MR A RETS ECMWIT NRAME-SLLEE - Tt Oellice GEDES MG AL HegC M4 AR CHEN

SahelSabara 0.51 0.42 0.45 0.43 0.44 0.42 0,39 0,64 0.48 0.44 0.a2 0.42

show siations

Middle East 0.35 0.25 0.28 0.44 0.27 0.31 0.29 11.39 0.34 0.32 0.62 0.28

Calculationgvaluation

metrlcsare doneror :Tﬂ::z:'lu:lun 0.30 0.20 0.30 0.20 0.27 029 027 0.40 0.30 031 0.4 .28
A mo nth Iy/ season m annu al TOTAL 0.44 0.37 0.39 0.39 0.38 0.38 0.35 286 0.42 038 071 0.37
A sitesandregions

Barcelona

Supercomputing

Center \

Corilrg Macional o SuparcamiSulacily  Agencia Estatal de Meteorologia

CORRELATION COEFFICIENT

nax CAN IHEEARES. NMMAE LUK Mt KASA RCEF ERLA IHEEARM KOA-WRT S AN BMEDLAN
IHEE AR ECRIWI WMME-SLAET M- T Oillice GEDES RiG AL HegCR4 ARDL CHERL

http://sds -was.aemet.es/ 23
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SDSNVAS NAMEEDOD MODIS Evaluation

WMO SDS-WAS N.Africa-Middle East-Europe RC
- 2016

Barcelona
Supercomputing
Center

Ceralrz Macional de Suparcamsulaciin
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