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Missionof BSGScientificDepartments

Computer Earth

Sciences Sciences
To influence the way machines are built, programmed To develop and implement global and
and used: programming models, performance tools, regional stateof-the-art models for short
Big Data, computer architecture, energy efficiency term air qualityforecast and longerm

climate applications

~ Life

Sciences

To develop scientific and engineering software to
efficiently exploit supeccomputing capabilities
(biomedical, geophysics, atmospheric, energy, social
and economic simulations)

To understand living organisms by means of
theoretical and computational methods
(molecular modeling, genomics, proteomics)
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EarthSciencedepartment

Environmental modelling and forecasting, with a particular focus on
weather, climate and air quality

Modeling
air quality and
Sandand DustStorms
Processes frorarbanto

Climate
predictions
system from

Research

and
subseasonalo-decadal
forecasts

Forecasts

Global andhe impacts
on weather, health
and ecosystems
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Infrastructures Solar Urban Transport Wind Agriculture Insurance
Energy development Energy
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EarthServices

Information sources
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(www.bsc.es/ess/)




BSC Earth Sciences Department

I
Mineral Dust
-1
Air quaity
-1
Meteoro‘ogy
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Climate predictionp
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Climate projection%
H

Climate predictions

Climate projections

e° ™
[ \Nee' \\‘\00 636 \( fa‘e‘ 0@6 e<\°

%
<
¢

<$>
“o

o

DIAGNOSTIC M PREDICTION PROJECTION

@ ::.‘?i"::,:m, Shortterm forecast

LLLLLLLLLLLLLLLLLLLLLLLLLLLL




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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NMMB-MONARCH:
Atmospheric Composition and Air Quality

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

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

Known asNMMB/BSGDUS[E

;
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NMMB-MONARCHData Assimilation
Ensemble perturbations

The implementationof the ensemble forecasts basedon known uncertainties in
the physical parametrizations of thaust schemeinperfect model scenario
assumption

day 1
06 UTC 12UTC 18UTC 24UTC fime
| -
\_' )\ A )
I | |
observations |
- v
[y member
o 1
Q
|
)
Q member
r= 2
=
Q
w
o member
@ M
mean ensemble analysis analysis-initialised

forecast
madeal }
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NMMB-MONARCHData Assimilation
Ensemble perturbations

day 1

The ensemble forecast has been
designed considering model
uncertainties with respect to:

ONUTC 12UTC 18UTC 24 UTC time

- surface winds,

- soil humidity,

- vertical flux distribution at
sources,

ensemble forecast

R<E

piean ensemble analysis analysis-initialised

forecast
-~

1. thethreshold friction velocity which is soil moisturglependent, and
determines the velocity above which the soil particles begin to move in horizol
saltation flux

2. thevertical flux of dust in each of the eight dust transpolins

by perturbing:
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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 | I o AERONET Validation

(DiTomascet al., GMD, 2016)
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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

15
Ceralrz Macional de Suparcamsulaciin

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 - ‘ “3Kn -
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: GOW-lmE 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
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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

Rttp:/ fwww bsc.es/ projects | earthscience | NMMB— BSC— DUST/

0.25

0.05

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

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

20'W w0 WE 2A0'E 3IN'E H°E

| @ 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

E L) E
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|
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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 SDS8VAS 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

19



SDSWAS and the Regional Nodes/Centers

-120 -90 -60 -30 0 30 60 90 120 150

— e ——————
0 7 14 28 56 112 365

Annual mean frequency distribution of M-DB2 (2003-2009) DOD > 0.2 (red), TOMS (1980-1991) aerosol
index > 0.5 (blue), and OMI (2004-2006) aerosol index = 0.5 (green). The isocontours of TOMS and OMI have
been removed over oceans for clarity.

Extracted from Ginoux et al. (2012, Rev. Geophys.)

<2/ METEOROLOGICAL
\N&.574
N7 ORGANIZATION 20



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

21



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.

MODEL 'llr'\)IkJ/INE DOMAIN DATA ASSIMILATIO
(@ ( , BSEDREAMS8b 12 Regional No
OPErnicus
P CAMECMWEF 00 Global MODIS AOD
W CrrUNNn
& =9 SLEVGGD metorice | DREAMENMME 00 Regional CAMSnalysis
@/ NCEEM NMMB/BSGDust 00 Regional No
j MetUM 12 Global MODISAOD
@ EGYPTIAN GEOS 00 Global MODISeflectances
NGAC 00 Global No
XK
e RegCM4 EMA 00 Global No
2 -
— DREAMABOL 12 Regional No
‘u\d__ WRFCHEM NOA 12 Regional No
. SILAM 12 Regional No
LOTOEUROS 12 Regional No
Barcelona _ .
@ o AMer % http://sds -was.aemet.es/

22
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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/ 23



SDSWAS Multrmodel

DustSurfaceConc
from 15-Oct201712:00 t018-Oct201700:00

SDSWASproduct

((@ Gpernicus

27 crruee
=¥ JLLYUV

Met Office

OR ENVIR
Eos N

METEQOROLOGICAL AUTHORITY

oAl

EPOEROTE,.
& P "l."-.'%

l
l
l
l
l
| 22 EGYPTIAN
l
l
l
l

12 Globak Regionamodels
(from ~ 100 to 10 km)

/\l IMer

Supercomputing
Center
Agencia Estatal de Meteorologia

Ceralrz Macional de Suparcamsulaciin

WMO SDSWAS N Africa-Middle East-Europe RC
BSC-DREAMBD _DUSt Surface CONCeNtration (Ligm?)

Aun: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+0D)

&3 o

WMO SDSWAS N Africa-Middle East-Europe RC
CAMS-ECMWF _ Dust Surface Concentration (ig/m?)
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

. e
o o 20000 o B,
5000
son
2000
“n
500
o o
won Hso
| Ha
™ ' : —
R e T aa WE T WE BT W
WHO SOSWAS N Africa-Middle East-Europe RC WMO SDSWAS N Africa-Middle East Europe RC
NMMB/BSC Dust Dust Surface Concentration (ug/m?) NASA GEOS5 _ Dust Surface Concentration (jg/m?)
Aun: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 00h 15 OCT 2017 Valid: 12 15 OCT 2017 (H+12)
= i R o - - e s
f, TR li o0
son et 4
2000
|
500
o -
won Hso
10m) i~
s
“
WMO SDSWAS N Africa-Middle East-Europe RC \WMO SDSWAS N ATrica-Middle East Europe RC
EMA RegCM4  Dust Surface Concentration (jg/m) DREAMABOL  Dust Surface Concentration (ug/m?)
Aun: 00R 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)
r— o O ooce

WMO SDSWAS N Africa-Middle East-Europe RC
SILAM Dust Surface Concentration (ug/m)

WMO SDSWAS  N.Africa-Middle East-Europe RC
Dust Surface Concentration {ug/m’)

ra—

T Ty

M
Run: 12h 15 OCT 2017 valid: 12h 15 OCT 2017 (H+00)

WMO SDS-WAS N Africa-Middle East-Europe RC
c

CDust Surface (ug/m?
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

&N

s

|

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

NCEP NGAC _Dust Surface Concentration ")
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)
A - .

WMO SDS-WAS M. Alrica-Middle East-Europe AC
NOA WRF-CHEM Dust Surface Concentration (ug/m?)
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00)

S - —

MEDIAN

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




SDSWAS Multrmodel

DustOptical Depthat 550nm

SDSWASproduct

((@ Gbernicus

27 crrupee

7

CS=a? VLLYTLLL Met Office

s FOR ENVIRONy

o

EGYPTIAN
METEOROLOGICAL AUTHORITY

W,

12 Globak Regionamodels
(from ~ 100 to 10 km)

/‘l IMer

Supercomputing
Center
Agencia Estatal de Meteorologia

Ceralrz Macional de Suparcamsulaciin

from 15-Oct201712:00 t018-Oct201700:00

Run: 120 15 OCT 2017 valid: 12h 15 OCT 2017 (H+00)
- - 5

WMO SDSWAS N Africa-Middle East-Europe RC
BSC-DREAMEL  Dust AOD

T AT

WMO SDS-WAS N Africa-Middle East-Europe RC
CAMS:| AOD

MS-ECMWF  Dust

o
TwW oW & W O WE 0T 0T
WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middla East-Europa RC
NMMEB/ESC-Dust Dust AOD NASA GEOS-5 Dust AOD
Run: 12h 15 ©CT 2017 Valid: 12h 15 OCT 2017 (H+00)
r— < < o
2
16
12
os

o
WMO SDSWAS N Africa-Middle East-Europe RC WMO SDS-WAS N_Africa-Middle East-Europe RC
EMA RegCM4  Dust AOD R Dust ADD
Run: 00R 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)
e 3 = " e T

won f
1z
son
16
N
12
- N

Run: 00h 15 ©CT 2017 Valid: 12h 15 OCT 2017 (H+12)
e — = -

WMO SDSWAS N Africa-Middle East-Europe RC
SILAM Dust AOD

3 2 -

WMO SDSIWAS N Africa-Middle East-Europe RC
EDIAN  Dust ADD

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

WMO 5DS-WAS N Africa-Middle East-Europe RC
DREAMB-NMME-MACC  Dust AOD
Run: 00h 15 OCT 2017  valid: 120 15 OCT 2017 (H+12)

WMO SDSWAS N Africa-Middle East-Europe RC
NOA WRF-CHEM Dust ADD

MEDIAN




SDSWAS 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
MEDIAN Dust Surface Concentration (ug/m?®) MEAN Dust Surface Concentration (ug/m?) MEDIAN 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)
20000 2 20000
5000 5000
2000 2000
500 500
200 200
50 50
20 20
5 5
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
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
60°N
5000 5000 32
50°N
2000 2000 16
40°N
500 500 12
200 200 30°N 08
50 50 20°N 04
20 20 10°N * 0.2
5 5 ‘:&\-7/_7 01
10°E 20°E  30°E 40°E SO°E W 10w o' 10°F 20°E 30°F 40°E S0°E

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

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

o 5
20°W 10°W 0 10°E  20°E  30°E  40°E  S0°E

from 15-Oct201712:00 t018-Oct201700:00

model products are generated:
CENTRALITKedian- mean
SPREAtandard deviatiorg range of variation

Model outputs are blinearly interpolated to a common 0.5°x0.5° grid mesh. Then, different m

( Supercemputing AIMet

Corilrg Macioral o SUparcamipulicidfi  Agencia Estatal de Meteorologia

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

1t
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SDSWAS NAMEBMulti-model - ICAP

DustAOD at 550nm Only global models!

from 15-Oct201712:00 t018-Oct201700:00

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

http://sds -was.aemet.es/ 27




SDSNVAS NAMEBDOD Model Evaluation

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

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

A Evaluationwith MODISdata onto the Atlantic
A Evaluatiorscoreamonthly/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/forecasiproducts/forecastevaluation

Ceralrz Macional de Suparcamsulaciin

Barcelona 4
Conter o ALmel B
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SDSWVAS NAMEBEDOD AERONET Evaluatiol

Santa_Cruz_Tenerife (Spain) - March 2016
20— .
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SDSNVAS NAMEEDOD AERONET Evaluatior

A set ofevaluationmetricsare
selected Bias RMSE,
correlation coefficientand
FGE

Calculationgvaluation
metricsare donefor:

A monthly/ seasonalannual
A sitesandregions
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