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BSC Tasks in WP13 @ e

Centro Nacional de Supercomputacion

- To establish a delayed and NRT model monitoring/evaluation system
using ACTRIS-2 data for the WMO Sand and Dust Storm-Warning and

Assessment System (SDS-WAS) models.
— Multi-Model Activities

- To investigate the value of assimilating ACTRIS-2 data in a dust prediction
system (NMMB/BSC-CTM) for selected case studies in a regional domain.

—> BSC Dust Model
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We will build on our current capabilities that have been developed so far
mainly for column-integrated products
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BSC evaluation activities are carried out under two WMO initiativies

g "

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

*

m W ry and As¥essaae nt System ISOS-WA S

FOMECAST & PROOUCTS

o By N in collaboration with A [mer

Home

About us

Forecast & Products

Projects & Research

Matorials
News evants

Mutimedet £ et W

P > A -2
i WO SDS-WAS NAME-E Regonal Center wil 1 = ¢ \el I 0?
Public Newsietter be & Reguonsl Spataired Mateorolops
FORECAST EVALUATION METHODS [ NEWS | EVENTS CONTACT
Search
Baercn IMP MGG Oust forecast NEWSLETIER
Keep up to date with our Bm.

Litest News Dust forecasts f activitiest Dust Forecast Center starts Om

meat g e ey Full Hame ) The Center will release operational

- » o [ Your emml 1 dust forecasts for Northermn Africa
¥ (:*K iﬁ L A — Middie East and Europe
4 e AW P :
g T )
NEP Global Ervrormenta RS o W AR st e tro e Read More
Alert Serace relesse - ;t S

i\ " '_ > ; ]’ Seerch s

RESEARCH G e

- Dust forecast
> Fvalsation
http://sds-was.aemet.es/ > -
> tvents Check it here
> ce

LATEST NEWS

( Barcelona OP E RATI ONA L
N

Supercomputing

S Rcionid s aisomioioiin http://dust.aemet.es/
Slide courtesy of Sara Basart 4



SDS-WAS: NRT Evaluation NI e

Supercomputing )
Center

A E R O N E T Centro Nacional de Supercomputacion

Santa_Cruz_Tenerife (Spain} - July 2015
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Acrosol Optical Depth (AOD. ). Dust Optical Depth (DOD..,) and Angstrom Exponent (AE)

Model evaluation metrics (bias, correlation, RMSE and FGE) are calculated:

* By regions: NA-ME-E, Sahel/Sahara, Middle East and Mediterranean
* By time periods: monthly, seasonal and annual

NRL evaluation is performed also using not assimilated satellite observations

Slide courtesy of Sara Basart
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SDS-WAS: Comparison of Vertical @m 0

Profiles
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- Daily comparison of extinction vertical profiles involving the BSC-DREAM8b model
and the profilers of Santa Cruz de Tenerife (AEMET) and Dakar (Univ. Lille)

- The plan is to extend it to other models and profilers

Slide courtesy of Enric Terradellas
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SDS-WAS: Comparison of Vertical @m

Profiles
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Points that need attention for WP13:
- time sampling
e - assumptions on the optical properties
- interpolation to a reference standard profile
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- Daily comparison of extinction vertical profiles involving the BSC-DREAM8b model
and the profilers of Santa Cruz de Tenerife (AEMET) and Dakar (Univ. Lille)

- The plan is to extend it to other models and profilers

Slide courtesy of Enric Terradellas !
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Surface concentration AOD at 550nm
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Model outputs are bi-linearly interpolated to a common 0.52x0.52 grid mesh. Then, different multi-model
products are generated:

CENTRALITY: median - mean
SPREAD: standard deviation — range of variation
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time
— =
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observations
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- Proven successful for AOD lysis
- Challenging to extend to satellite
vertical profiles 5>

- Positive impact of lidar signals in

_ analysis-initialised
case studies (eg. Wang et al. 2014)

forecast
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Ensemble-Based Approach @ Qs
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ensemble forecast

- usage of a flow-dependent
background error covariance

erforming the analysis locall
18
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time
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| ! Role of the B matrix

: - spatial spreading of
member 1 information from observations

- statistically consistent
iIncrements between
neighbouring grid points

- multivariate analysis

member 2 EE—E

member n =

ensemble forecast

nalysis

LETKF
- usage of a flow-dependent
background error covariance

erforming the analysis locall y
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observations observation
L 1 operator

——
member 1 |

member 2 —> Points that need attention for WP13:

-interpolation and model vertical

resolution
-assumption on the optical properties

ensemble forecast
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observatlons observation
operator
member 1 |

member 2 —> Points that need attention for WP13:

-interpolation and model vertical
resolution
— -assumption on the optical properties
member n P P Prop
Observation operator for AOD
AODy = 3,2 Cexti(A)C;; Az
Czi ensemble member mass concentrations for bin i [kg/m”3]

Cexti(A) mass extinction coefficients [m"2/kg]
Az layer thickness [m] 23

ensemble forecast
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< observations handling
observations

—
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< observations handling

observations
| |

—

Points that need attention for WP13:
- temporal sampling

- dust-dominated conditions

- localisation

25
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< observations handling

observations
| |

—

Points that need attention for WP13:
- temporal sampling

- dust-dominated conditions

- localisation

Observation-space localisation for AOD
- observation error is divided by a distance-dependent function that
decays to zero with increasing distance (horizontal localisation)

- observation error is divided by the square of the model AOD
normalised sensitivity function (vertical localisation)

26
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Mean increments
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Thank you!

For further information please contact
enza.ditomaso@bsc.es
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EARLINET vertical profiles 2011-2013
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