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BSC Earth Sciences Department

Why

Environmental modelling and forecasting Our strength ...
- researchi ...

... 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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Air Quality Modelling

CALIOPE
(www.bsc.es/caliope)

* Quantify relation between
emissions, meteorology and air
concentration

* Forecast air pollution episodes

* Provide and develop short and
long term mitigation plans

Domains:
Europe (12 km, 480 x 400 cells)
Spain (4 km, 399 x 399 cells)
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Initial and boundary conditions
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NMMB-MONARCH:
Atmospheric Composition and Air Quality

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

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

Known asNMMB/BSGDustE
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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

ensemble mean analysis

»
»

analysis-initialized
forecast

Mineral dust application

Dust AOD (550nm), Control Simulation Dust AOD (550nm), DA Simulation
The ensemble forecast is based on ' : "1 &
uncertainties in the dust emission i Lt ] o
scheme : 5"
- Vertical flux, . 20°W 10;W (;° 10°ErT2€:E\ 3(;15 /;J°(E/ 50°E 60°E Y * 20°W  10°W 0° 10°E  20°E 30°E"40°E 50°E 60°E
- size distribution at emission i orin
- threshold on friction velocity 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

o ATMOSp,
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Mineral Dust modelling Topography




Mineral Dust modelling Topography

Impact of the topography on dusttransport

19 03:00

MSG/RGBVarch 19, 2012

19 06:00

19-12:00

1918:00

19 15:15

19 21:00
(Basart et al., AeoliaResearch2016)
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Mineral Dust modelling Topography

17 Mar 2012 12UTC 18 Mar 2012 12UTC NMMB/BSCDust 19March-2012 18UTC
Twosimulations using the
NMMB/BSCDustmodel
demonstratesesults demonstrate
how the dust prediction in the , T o oo SRR
vicinity of complex terrains T e v 33k . L .
improves using highorizontal e o
resolutionsimulations. :
Barcelona
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Mineral Dust modelling Haboobs

Surf. Dust Concentration (ug/m’ ), Wind (kt) Dust Conc. (ug/m”). Wind (kt), Pot. Temp (K)

MSG/SEVIRI RGB dust product .. |l MSG/SEVIRI RGB dust prodiict Coe oty wdne, I koo ) 0 Sy
14:00 UTC 14/07/2011 ) 22:00 UTC 14/07/2011 ' WAE e 7 i ;

. The haboob (pink) separates from its
At the beginning of a cold pool originated thunderstorm (red) and Temperature 2m J:)Zg;»{w ikt) | B
outflow formation moves northwest e

MSG/SEVIRI RGB dust product : MSG/SEVIRI RGB dust product
10:30 UTC 15/07/2011 £, N 22:00 UTC 15/07/2011 h\

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 = 1

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

Convection
J 4

MODELCONFIGURATION
Studydomain: 6°W-10°Eto 15°N-31°N ]

Studyperiod: from 14to 15 July2011 B 1 v i et (3'*;?” b
Horizontal resolution0.03°x0.03° (about 3 kin - allowing explicit ; '
convection

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

(Vendrellet al., inpreparation)



Mineral dust Services

BSC dusbperationalforecast
(global and regional domains) e
http://www.bsc.es/ESS R
V' Contributionto the ICAPmulti-model ensemble 2

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

WMO Dust Centers BRI
SDSWAS North Africa, Middle East and Europe e SR @

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 °
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http://icap.atmos.und.edu

BSC dust operational forecast

BSC-DREAMED NMMB/BSC-Dust

MA-ME-E Domain

Spain

NMMB/BSC-Dust Dust Load (g/m* ) and 700 hPa Wind
18h forecast for OBUTC 18 Oct 2017

NMMB/BSC-Dust Total Cloud Cover
18h forecast for DBUTC 18 Oct 2017

© ocoer[zi v ©

{prajects/eart hscience, NMMB— BSC— DUST/
- = T Su Mo Tu We Th Fr Sa

| 2 3| 4 5| B 7
8| 9 10 11| 12|| 12 14

15| 16 17]

Documentos

2 Model Description
2= Model Configuration

20w 10w Ly W'E 20"t 3NE A"E 'E GI'E
100 my's

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

ll — :IH G":| p

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

World Meteorologlcal Organization
Weather » Clim » Water
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isitors' info The SDS-WAS programme at WMO

ooooooooooo

0 SDS W AS establish d ZDD? in respo

to impro p b litie f reliable
p d cts f mspl d t ode I
areas of s t | ber ft It vill T Iy I-
More tI an 15 Drganizations tly p
reg TI SDS WAS integra t ch
g It ral users). SDS L AS is e t bI shy
g al nodes. At the t tw des
E p N de (I t d by Sp d tI Asi
t I hiew mprehe |swe, ordin t
p bIt f d and dust stor in o
st to increase the understar d g ftI
apa bIt

Scientific background and modeling of sand

SDS-WAS

| A Identify and improve products to

OBJECTIVES:

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

= A Facilitate user access to
iInformation

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

by the WMO SDW/AS project

DS ECTE
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The SDIVAS Regional Centers

B O Yl D
(BTISC To0057
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120 90 30 0 30 60 50 120 150

0 7 14 28 55 12 365

Lyydzcf YSIYy FTNBIjdzSy O0& ¢ROOEDDKR.? (dzd) ATOMS (29GD9%H )raérosel
indexx0.5 (blue), and OMI (20Q2006) aerosol index0.5 (green). Thisocontoursof TOMS and OMI have
been removed over oceans for clarity.
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SDSWAS NAMEE RC

y‘;i NORTHERN AFRICA-MIDDLE EAST-EUROPE (NA-ME-E) REGIONAL\CENTER
)

Mateorsiogical

WMO Sand and Dust Storm Warning Advisory and Asses€meat System (SDS-WAS)

onal Center

About us

Forecast & Products

Projects & Research

Materials

News

Events

Search

sue "Studving
the effects of dust on weather”

Oxt 20, 201

Impact of dust deposition on wheat

p

oduction

Oct 19, 2007

Paper on the pulsa
scale Sabaran dus

part

Oxt 17,2007

Their Impacts

Oxt 23, 2017 - Ot 2%, 2017 — Datardal
Turbary

Cendra Macienal e Suparcamgulaciin

noture of large-

You are here: Home

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

Prancesco Mezincasa

Addressing Sand and Dust Storms in Sustainable
Development Goals Implementation

WMO

dust =t

supports the Intermational Conference on sand and

rms 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

6ith Training Course on WMO SDS-WAS Product
and Ground Observation and Modelling of Atn
Duast)

s (Satellite

ospheric

Dust forecasts

WNO SDEWAS N Ace-Mdde Past-Durnse RC
MEDUN Dt Surt
Mun: 120 19 OCT 3017

-
wn
-
- L
fe |
. »

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

I Your email l

Portal manual

Please find a brief manual here.

}
ip ',
R

Forecast Evaluation
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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;pernicus

W CrFUNAN

@G a?y JLLYTLVLUL Met Office

R ENVIROY,

grs FORETONME,,
P '-'.»..]:tk
e

SN
SH= R

Barcelona
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MODEL ﬁkj/lNE DOMAIN DATA ASSIMILATIO
BSEGDREAMS8b 12 Regional No
CAMSECMWEF 00 Global MODIS AOD
DREAMSNMME 00 Regional CAMSanalysis
NMMB/BSCGDust 00 Regional No
MetUM 12 Global MODISAOD
GEO$S 00 Global MODISreflectances
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

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

17
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BSC-DREAMS8b

CAMS-ECMWF

DREAM-NMME-MACC

NMMB/BSC-L

NASA-GEOS-!

NCEP-NGAC

DREAMABOL

EMA-RegCM4

Barcelona
Supercomputing
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SDSWAS NAMEHR:iles Download

PUBLIC Files

RESTRICTED Files

Title

latest - [downiood oll)
20017 - (downloed all)
20016 - (downloed all)
20015 - (downloed all)
2014 - (downloed all)
2013 - (downioed all)

20012 - (downiloed all)

Bareclona
2, -
s RESTRICTED Files nce wehults (( upercomputing
PUBLIC Files -
RESTRICTED Files " oel website Cooemlcus
PUBLIC Files
Model website h ocrriunnp

Sy JLLYULVL

Size

4.0 kB

4.0kB

4.0 kB

4.0kB

4.0 kB

4.0kB

4.0 kB

Mudified

Ot 19, 2017 10:40 PM
Oict 03, 2017 10:40 PM
Dec 03, 2016 10-40 PM
Mar 07, 2016 12:45 PM
Mar 07, 2016 12:45 PM
Mar 07, 2016 12:45 PM

Mar 07, 2016 12:45 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 Acess 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/ 1s



((@ Gpernicus

S
r
|

| 27 crruep
|

|

|

|

|

|

|

|

S=ad JLL

EGYPTIAN
METEOROLOGICAL AUTHORITY

12 Globak Regionamodels
(from ~ 100 to 10 km)

/\ \IMel™
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SDSWAS Multrmodel

DustSurfaceConc
from 15-Oct201712:00 to18-Oct201700:00

WMO SDSWAS N Africa-Middle East-Europe RC
BSC-DREAMSD Dust Surface Concentration (Lgim?)
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00)

r— - s

08 '-a"_ -

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)

R - - S~

WHMO SDSWAS N Africa-Middle East Europe RC
NMMB/BSC-Dust  Dust Surface Concentration (jig/m?)
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00)
— - — .

0T WE WL T

WMO SOSWAS M Africa-Middle East-Europe RC
NASA GEOS5  Dust Surface Concentration {ug/m?}

.. ¢ 20000
000
som
2000
wn
500
M -
2om s
1w n i
3
W
WMO SDSWAS NAfrica-Middle East-Europe RC WMO SDSWAS N Africa-Middle East-Europe RC
EMA RegCM4  Dust Surface Concentration (g/m?) DREAMABOL _ Dust Surface Concentration (sg/m?)
Run: 00h 15 OCT 2017 valid: 12h 15 OCT 2017 (H+12) Run: 00 15 OCT 2017 Valid: 12 15 OCT 2017 (H+12)
_— - T e - - e g
. W x] o0 W z 20000
000 5000
oM oM
2000 2000
| |
500 500
0N - 0N -
200 Hw 200 Hw
1w e 59 Ha
- i~ ] s . s
W BW & WL wE W Wt W W
WMO SDSWAS _MAfrico-Middle East-Europe RC WMO SDSWAS H.Africa-Middle East-Europe RC
SILAM Dust Surface Concentration (ug/m?) MEDIAN _Dust Surface Concentration (ug/m?)
Run: 00h 15 OCT 2017 valid: 12h 15 OCT 2017 (H+12) Run: 12 15 OCT 2017 valid: 12h 15 OCT 2017 (H+00)
- - - Tl o —— - - -
y C . o . 3 200
000
soom
2000
2|
500
300m -
20m H
- Hao
s

WMO SDSWAS N Africa-Middle East-Europe RC
DREAMB-NMME-MACC Dust Surface Concentration (ugim?)
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

WMO SDSWAS N Africa-Middle East-Europe RE
NCEP NGAC _Dust Surface Concentration (ug/m?)
Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)

WMO SDSWAS_NAfrica-Middle East-Europe RC
NOA WRF-CHEM Dust Surface Coneentration (ug/m?)
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00)

- o T

MEDIAN

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




SDSWAS Multrmodel

DustOpticalDepthat 550nm

SDSWASproduct from 15-0ct201712:00 t018-0ct201700:00
-

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
BSC-DREAMBL  Dust AOD CAMS-ECMWF  Dust AOD DREAMB-NMME-MACC  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) Run: 00h 15 OCT 2017 valid: 12h 15 OCT 2017 (H+12)
A & T . A e T . .
" I orw ®. & o ¢ &Y . .
12 12 12
-] S0°N 50°N
D er I S N N N
I | CU won won
I o b . 8
A orr‘,nnn 200M Hoa 200M Hos Hos
= . ANx" -
S=a? JLLYULUL
' Met Office o o o
L T F XHE XE Wf Wt T W XHE XE Wt Wt
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
NMMB/BSC-Dust  Dust ACD NASA GEOS-5 Dust ADD Dust
Run: 12h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+00) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12) Run: 00h 15 OCT 2017 Valid: 12h 15 OCT 2017 (H+12)
— R X — : o X — - e i
BN 2 o ‘ “ 60N ‘ “ BN =3 ‘- “
12 12 12
soom soon
1 " "
an an
08 o 08 o 08
I Hoa 2w to 2w Hoa
I EETEYOEC.)LL%I{‘:JAL AUTHORITY | | I
o1 ¥, 01 o1
el T T ®WET Wt Wt W W
SOIK I WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDS-WAS N Africa-Middle East-Europe RC WMO SDSWAS N Africa-Middle East-Europa RC
AEPOERO7 % EMA RegCM4  Dust ADD DREAMABOL  Dust AOD NOA WRF-CHEM Dust AOD
P 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)
e e B e o B R A B
. £ . . . T . . ¥ £ 9 .
12 12 T 12
S0°N. SO0°N. S0°N. Y
16 16 L=, 16
wn - -
1 1 1
I o . wom . wom .
10°M| - 10°M| - 107N} e
a1 1 5 a1 a1
I "W oW & DT WE WE W W T - O Tw 0w w0 R NE MR Wb
WMO SD5-WAS N Africa-Middle East-Europe RC WMO SD5-WAS N Africa-Middle East-Europe RC
SILAM Dust AOD EDIAN  Dust ADD
Run: 00h 15 ©CT 2017 valid: 12h 15 OCT 2017 (H+12) Run: 12h 15 OCT 2017 Valid: 12h 15 QCT 2017 (H+00)
Rl piony B — ey B
— I | I | I | Ll *, " Ll *, 5
12 12
sow
- 0N
O a e g I O I I a O e S - -
08 o 08
Hoa 20w Hoa
m ~ m
rO O Hoa ) M.
o @ Sl o
R T
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SDSWVAS NAMEBMulti-model

Surfaceconcentration DustAOD at 550nm

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
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 20000 6.4 6.4
60°N
5000 5000 32 32
50°N
2000 2000 16 16
A0°N
500 500 12 12
o 200 200 0.8 08
20°N 50 50 0.4 04
10°N 20 20 0.2 02
5 5 0.1 01
o T [ '’ | o g e o 7 e (
20°W 10°W o 10°E  20°E  30°E 40°E SO°E 20°W 10°W o 10°E  20°E  30°E 40°E  50°E 20°W 10°W o 10°E  20°E  30°E  40°E  S0°E
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 (jg/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 2
- =3 T
o o - £ T.—k 20000 20000 - 6.4 64
e S
f =7 5000 5000 32 32
50°N 50°N
2000 2000 16 16
a0°N 40°N
500 500 12 12
o 200 200 N 0.8 08
20°N 50 50 20°N 0.4 04
10°N 20 20 10°N R ¥ 0.2 02
5 5 “%V(_; 01 01
- o 2
20°W 10°W o 10°E  20°E  30°E  40°E  50°E

from 15-Oct201712:00 t018-Oct201700:00

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

CENTRALITHhedian- mean
SPREAtandard deviatiorg range of variation

( s ATANGT

Cendra Macional g8 SuparcamSuldciil | Agencia Estatal de Meteorologia
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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)

) 6.4 ) 6.4

3.2 3.2

1.6 1.6

1.2 1.2

0.8 0.8

0.4 0.4

0.2 0.2

0.1 0.1

Barcelona
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SDSWAS NAMEBEDOD Model Evaluation

A Evaluation with AERONERta
A Graphical NRT Evaluation by site
A Evaluationscoresmonthly/ seasondlannual
andsites

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

A Evaluationwith MODISdata onto the Atlantic
A Evaluationscoresmonthly/ seasondlannual

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

A Evaluation of dust models with MODIS Deep Bhatrievals -
A Evaluationscoresmonthly/seasondlannual

.
.
Barcelona
Supa-rcnmpuﬁng
CIH ilricy Macional g SUpercamBulshityi  Agencia Estatal de Meteorologia




SDSWAS NAMEEDOD AERONET Evaluatio

. Santa_Cruz_Tenerife (Spain) - March 2016
v
= o o AEAERONET = 0.6 —  DOD:;, DREAMS-NMME-MACC ~ — DODs: EMA RegCM4
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SDSWAS NAMEEDOD AERONET Evaluatiot

Date: |- Select Year- ¥
Jan 2016 - Dec 2016. Dust Optical Depth.
Threshold Angstrom Exponent = 0.600
BIAS
n CANS. INEEARES KNMME LK. Met RASA NCEP (5L IHEE AN ROA-WERT SELAM MEDNAN
MR ANESS ECMWT HMME BTt [l 2 ) eSS RGAL HrgC M4 AR CHEM
RAAT
SahelSakara -0.30 .17 -0.20 ol -0.16 20 006 0.03 -0.13 4013 006 -0.18
show stations
Middle East .12 -0.10 -0.05 -0.17 -0.12 -1.16 001 113 0.06 .14 0ol -0.13
show siations
Mediterramean -0.16 -0.12 -0.12 -0.15 -0.10 14 005 -0.02 -0.09 412 00 -0.13

show siations

A set Ofeval u atl onm etrlcs are TOTAL 024 0 016 013 014 18 06 0o 00 013 407 06
selected Bias RMSE,

. .. ROOT MEAN SQUARE ERROR
Correlatlon CoeffICIentand na CAMS DA NS KAMMN LK. et NASA KCEF A IHEEAM KOA-WET SILAM MEMNAN
FG E DM AR ECRIWT HRIME-SLALCT BTt it GEE- NGAL HegC R4 AR CEEM

SahelSabara 0.51 0.42 0.45 0.43 0.44 0.42 0.39 .64 0.48 0.44 0.82 0.42

show siations

Middle East 0.35 0.25 0.28 0.44 0.27 031 0.29 11.39 0.34 0.32 0.62 0.28

Calculation®valuation
metricsare donefor: :':Zm::z:lu:un 0.30 0.29 0.30 0.29 0.27 0.29 0.27 040 0.30 0.3l 044 0.28

A mo nth Iy/ season m annu al TOTAL 0.4 037 0.0 038 03 038 03 286 D42 B3 07 03

A Sltesand reglons CORRELATION COEFFICIENT

nax CANS. D ANSS KMMIN LK. Met KASA KRCEF RN IHEEAM KOA-WRT S AN MEMNAN
IHEEARESS ECMWI NMME-SMALCT B Thewi Oiifice GEDS-S KGAL HregC R4 AR CHEM
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SDSWAS NAMEEDOD MODIS Evaluation

WMO SDS-WAS N.Africa-Middle East-Europe RC
MODIS AOD,,, - 2016
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SDSWAS NAMEBModel Evaluation

7 March 2015

New observational datasets for model evaluation in Norther
Africaand Middle East

(@ NOTEThere is available an historical archive of the MSG RBG dust products.




