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Dust model inter-comparison

)~ RUN DATA
(‘ a eEEvcsc WIEIDIEL Time | POMAIN | s sqiMILATION
LMD v CHIMERE 00 | Global No
LMDzT-INCA 00 Regional No
CAMS-ECMWF 00 Global MODIS ACD
BSC-DREAMBB .
V2.0 12 Regional No
DREAM8-NMME 00 Regional CAMS analysis
NMMB/BSC-DUST | 12 Regional No
MetUM 00 Global MODIS ACD
GEOS5 00 | Global MODIS
reflectances
NGAC 00 Global No
EMA REG CM4 00 Regional No
DREAMABOL 00 Regional No
@ FMI NOA WRF-CHEM 12 Regional No
m |fnn?¥at|on FMI-SILAM 00 Global No
oriite LOTOS-EURO | 00 | Regional | MODIS AOD
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Dust model inter-comparison
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Poor Man Ensemble

Dust Optical Depth 550 nm. Models runtime: 14 Oct 2017

WMO SDS-WAS _N.Africa-Middle East-Europe RC WMO SDS-WAS N.Africa-Middle East-Europe RC
EDIAN  Dust AOD EAN  Dust A
Run: 12h 14 OCT 2017 Valid: 12h 14 OCT 2017 (H+00) Run: 12h 14 OCT 2017 Valid: 12h 14 OCT 2017 (H+00)
p— Z= p—

WMO SDS-WAS N.Africa-Middle East-Europe RC
RANGE Dust AOD

E
Run: 12h 14 OCT 2017 Valid: 12h 14 OCT 2017 (H+00)

T ¢ f‘&:.f
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Forecast evaluatio

Santa_Cruz_Tenerife (Spain] - August 2012

WMO SDS-WAS N.Africa-Middle East-Europe RC
MODIS DEEPBLUE AOD,,, - AUG 2013
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The Objective
Toolboxes
@ HARMONIE Verification Monitor - Deterministic
@ HARP (Hirlam Aladdin R-based package) - Probabilistic

DUST L
Deterministic

Verification
A lot of information
9 ~ 12 Fct models
How is my QUALITY

Uncertainty from Fct models

information

Probabilistic
Verification GOAL

Ensemble EPS QUALITY VALUE products for

CONSISTENCY the users

I :

Calibration Decision
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Observations

Aerosol Optical Depth
@ April 2016 from Aerosol Robotic Network (AERONET)
@ Thresholds 0.5, 1 and 2
@ Daily Maximum, version 3 and level 1.5
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Observations

Surface Concentration

@ December 2014 AQMS from Canary Government
@ Thresholds 50 and 90 pug/m?®
@ Daily Maximum

O elta_los_Pajaros
fanadila Polidep_Afonso

mping_Temisas
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Observations

Surface Concentration
@ December 2014 AQMS from Canary Government
@ Thresholds 50 and 90 pg/m®
@ Daily Maximum

8”0

L DI Q World AT tEtyMontoing Coveranef AU Ust0]5)

International Workshop on Middle East (Regional) Dust and Their SDS-WAS: ENSEMBLE PREDICTION OF AIRBORNE DUST - 12




Conclusions

Results
0000000

Observations and Forecasts
0000000000

00000

SDS-WAS
000000

Dust optical depth

Previous concepts
@ AODss can be dust, sea-salt, anthropogenic particles...

Seasalt
Anthropogenic
Aerosols

Dust

Model Obs Obs Filtered

@ NofFilter : Raw Observation
o Filter06 : Angstrém exponent less than 0.6
@ Coarse : AOD Coarse_fraction from AERONET

o Filter06_12 : Angstrém exponent:

@ more than 1.2, AOD =0
o less than 0.6 (Filter06)
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Dust surface concentration

Previous concepts

@ Not all PM10 is dust
@ Models could include dust particles with a diameter larger than

10um
D, > 10pm @ > 10pm
\J
. A PMm
Anthropogenic
Dust o o "| @< 10pm
D or <10pm
y
Model Obs Obs Filtered

@ NoFilter : Raw Observation

@ PMcoarse : PM10 - PM2.5
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Model Availability

@ 00 UTC - CAMS, GEOS-5, NGAC and so on.

@ 12 UTC - BSC-DREAM8BV2.0, MNNB/BSC-DUST and NOA
WRF-CHEM

00 12 24 36 48 60 72 HH

Verification Day: 04-04-2016
00 UTC 04-04-2016
12 UTC 03-04-2016
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Model Availability

@ 00 UTC - CAMS, GEOS-5, NGAC and so on.
@ 12 UTC - BSC-DREAMS8Bv2.0, MNNB/BSC-DUST and NOA
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© Results
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© Results
@ Aerosol Optical Depth

International Workshop on Middle East ( i Dust and Their SDS-WAS: ENSEMBLE PREDICTION OF AIRBORNE DUST - 17




SDS-WAS Observations and Forecasts

000000

Deterministic

Results

0000000000

AOD 15

BIAS

International Workshop on Middle East (Regional) Dust

21

and Their

24
Forecast length

27 30 33

36

300

200

100

No cases

Conclusions
0000000

SDS-WAS: ENSEMBLE PREDICTION OF AIRBORNE DUST - 18



SDS-WAS Observations and Forecasts Results Conclusions
000000 00000 00@0000000 0000000

Probabilistic Verification : Rank Histogram (Talagram)

AOD Daily Maximun
ABRIL 2016 NOBS = 987

100 Coarse 100 Coarse

Leadtime = 12h Leadtime = 36h
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Probabilistic Verification : Rank Histogram (Talagram)

AOD Daily Maximun
ABRIL 2016 NOBS = 987

100 Coarse 100 Coarse

Leadtime = 12h Leadtime = 36h
Ideal or Ensemble SPREAD about right to represent forecast
+ BIAS

NECESSARY BUT NOT SUFFICIENT TO KNOW ABOUT EPS
CONSISTENCY
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Probabilistic Verification : RMSE - SPREAD

AOD Daily Maximun
ABRIL 2016 NOBS = 987

241 4

RMSE
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Probabilistic Verification : RMSE - SPREAD

AOD Daily Maximun
ABRIL 2016 NOBS = 987

24}
22}
N
2
o Q
220 NS
18}
1.65 .
16}
16 18 RﬁtE 22 2.4
2.0

Underdispersion
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Probabilistic Verification : Reliability Diagram

AQOD Daily Maximun
ABRIL 2016 NOBS = 987
Threshold = 0.5
Leadtime = 12h Leadtime = 36h

o
°
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°
°
>

°
=

o
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Observed relative frequency

°
S
°
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Probabilistic Verification : Reliability Diagram

AQOD Daily Maximun
ABRIL 2016 NOBS = 987
Threshold = 0.5
Leadtime = 12h Leadtime = 36h

o
°
®

°
>

=

o
S
Observed relative frequency

Observed relative frequency

°
S
°

%5 02 0.4 0.6 038 10 %0 02 04 06 08 10
Forecast Probability Forecast Probability

Sharpness - Tendency of the forecast to predict extreme values.
Reliability - The average agreement between the forecast and
observation
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Probabilistic Verification : Reliability Diagram

AQOD Daily Maximun
ABRIL 2016 NOBS = 987
Threshold = 0.5
Leadtime = 12h Leadtime = 36h

o

°
>

Observed relative frequency
Observed relative frequency

04 N 04
02 02
0.10-
[) 00
0 02 n 06 08 10 0.0 02 04 06 08 1o
Fdrecast Probability Forecast Probability

Overforecasting or + BIAS
Underforecasting or - BIAS
Typical Sharpness
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PM10 Daily Maximum

1 2 3 a

Leadtime = 12h

December 2014 NOBS = 202
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Probabilistic Verification : Rank Histogram (Talagram)

PM10 Daily Maximum
December 2014 NOBS =202

] o &

Leadtime = 12h Leadtime = 36h
SPREAD TOO LARGE -> Models are very different

NECESSARY BUT NOT SUFFICIENT TO KNOW ABOUT EPS
CONSISTENCY
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Probabilistic Verification : RMSE - SPREAD

PM10 Daily Maximum
December 2014 NOBS = 202

30+ 4

SPREAD (ug/m* )

251 4

20+ 4

RMSE (ug/m*)
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Probabilistic Verification : RMSE - SPREAD

PM10 Daily Maximum
December 2014 NOBS = 202

35+

30+

SPREAD (ug/m* )

251

20+

20 25 30 35
RMSE (ug/m*)

Underdispersion
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Probabilistic Verification : Reliability Diagram

PM10 Daily Maximum
December 2014 NOBS = 202
Threshold = 50 pug/m?®
Leadtime = 12h Leadtime = 36h
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Probabilistic Verification : Reliability Diagram

PM10 Daily Maximum
December 2014 NOBS = 202
Threshold = 50 pug/m?®
Leadtime = 12h Leadtime = 36h
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0.8 10

0.8 10 . 02
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Overforecasting or + BIAS
Underforecasting or - BIAS
Poor Sharpness
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Conclusions

o Coarse, APRIL 2016 for NA-ME-E, ~ 45 stations
@ + BIAS and SPREAD close to ideal

@ Underdispersion (RMSE higher than SPREAD)
@ Typical Sharpness

@ Overforecasting in median-low probabilities and
Underforecasting in high probabilities

@ REGULAR CONSISTENCY -> BETTER WITH CALIBRATION? |
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Conclusions

SFC
@ PMcoarse, December 2014 for Canary Island, 5 stations
@ SPREAD too large
@ Underdispersion (RMSE higher than SPREAD)
@ Poor Sharpness

@ Overforecasting in high-median-low probabilities and
Underforecasting in very high probabilities

@ BAD CONSISTENCY -> CALIBRATION
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0 Conclusions and open issues

@ Value Products
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Value Products
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Thank you for your attention
http://sds-was.aemet.es

sdswas@aemet.es
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