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Context

Phénoméne meétéorologique du 22
octobre : Violentes tempétes causent
des dégats multiples

2 marrakech 7 3 23 octobre 2023 13:00

Maroc : Le feu qui a ravagé 790 hectares de forét
totalement maitrisé

- Le départ de feu a été signalé vendredi dans la forét de Maghraoua dans la province de T
a responsable gouvernemental

Accueil Maroc - Politique ~ Economie - Sport - Monde Videos =

© Alaune
Le Maroc frappé par une vague de
froid record ? Un expert répond

@ Redaction N

OO0 .

TELQUEL

Vague de chaleur, fortes rafales de
vent et averses localement
orageuses lundi et mardi

........

Une vague de chaleur, de fortes rafales de vent et de fortes averses
orageuses sont attendues lundi et mardi dans plusieurs provinces du Royaume

générale de la météorologie (DGM).

Par La Redaction

* Heatwave: Fires Burned Over 1,200 Hectares of Moroccan Forest in July 2021

* Extreme climate events cost Morocco over $575 million per year (World Bank)

* Extreme Weather Events are more frequent and intense



Dataset & Study Domain

e Archive of Observations from SYNOP from 2016-2024

* Archive of Hourly Forecasts of AROME Cycle 43 2.5 km from
2016-2024

* Max Lead-time 72h
* 44 Weather Station
* Surface Weather Parameters (T2m, RH, MSLP, WS, RR, FFX)

* Diversity of Micro-Climates

OBS : 19912020

36

28+

latitude (°)

24-

=15 =10 -5
longitude (°)

Csa = Hol—summer Meaditerranean climate
BSh = Hot semi—arid climates

BWh = Hot desert climales

BSk = Cold semi—arid climates
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Definition of Extreme Events

* RR -> Total RR from 18h (J) to 18h (J+1)

* TM -> Min T2m from 6h(J) to 6h (J+1)

e TX -> Max (T2m) from 18h (J) to 18h (J+1)

* FFX -> Max (WS10m) for 24h

* Probability that the Variable > Q95,Q96, Q97, Q98



Verification Scores

Continuous Verification

Ti+Ti 1 +Ti2) (Tiz+..+Ti_3)

EHI=|: —

3 30

Probabilistic Verification

Observed Event No Event

Forecasted Event Hits (H) False Alarms (F)

No Forecasted Event Misses (M) Correct Negatives (C)

r H
FAR =077 H+ M

_ log(H) — log(M)
=bl= log(H) + log( M)

log(FAR) — log(POD) + log(1 — POD) — log(1 — FAR)

SEDI = 12 ¢(FAR) T log (POD) = log(1 — POD) ¥ log(1 — FAR)

H_Hf
H+M+F-H;

ETS = H, = (H+M)(H+FE)/N



Hourly Bias and RMSE

Temperature 2m Relative Humidity
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Max Bias of T2m ~2 °C and
RMSE ~ 5 °C

RH Bias ~ -5 % and RMSE ~ 15%
WS10m Bias ~ 0 m/s and RMSE

~2m/s
MSLP Bias ~ 0 hPa and RMSE ~

1.5 hPa
Scores getting bad with greater

leadtimes -> Predictability



Bias and RMSE at J Extreme
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* Weak Bias for All the parameters except for some locations (TX and TM <2°C, FFX>1.5 m/s, RR ~ O0mm)

* RMSE superior to 2 in magnitude for all the parameters (except for some locations (desert for RR))



Bias and RMSE at J+1 Extreme

BIAS of TX_J+1
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Weak Bias for All the parameters except for some locations (TX and TM <3°C, FFX> 2 m/s, RR ~ O0mm)
RMSE superior to 3 in magnitude for all the parameters (except for some locations (desert for RR))
Bias and RMSE in J+1 is larger than in J




Bias and RMSE Extreme J+2
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* Weak Bias for All the parameters except for some locations (TX and TM <3°C, FFX>2 m/s, RR ~ Omm)
* RMSE superior to 4 in magnitude for all the parameters (except for some locations (desert for RR))
e Biasand RMSE in J+2 is larger than in J and J+1 (Predictability)



Wind Gust (FFX)

POD FFX
day
0.990 J
J+1
0.985 - J+2
0.980
0
@)
8- 0.975 +
0.970
0.965
0.960 -
1 1 1 1 1
g5 96 97 98 G99
Quantile

e POD > 0,96 for all quantiles
 FAR < 0,07 for all quantiles

e Better scores for high quantiles

* Better scores for most recent days

FAR_FFX

0.07 -
0.06 -
0.05 -

E 0.04
0.03 -
0.02 -

0.01 +

day

J+1
J+2

95

96

97 98 G99
Quantile




SEDI

Wind Gust (FFX)

SEDI_FFX

0.995

0.990 -

0.985

0.980

0.975

0.970

0.965

day

J+1
J+2

g5 96 97 98 G99
Quantile

SEDI > 0,96 for all quantiles

EDI > 0,97 for all quantiles

Better scores for high quantiles
Better scores for most recent days

ED

EDI FFX
day
0.995 - ]
J+1
J+2
0.990 -
0.985
0.980 4
0.975 4
0.970 4
1 1 1 1 1
g5 96 97 98 G99
Quantile




POD

Max Temperature (TX)

POD TX
0.94
0.92
0.90 —
day
0.88 - J
J+1
J4+2
1 1 1 1 1
95 96 g7 98 99
Quantile

POD > 0,86 for all quantiles

FAR < 0,13 for all quantiles

Better scores for high quantiles
Better scores for most recent days

FAR_TX

0.13 -
0.12 -
0.11 -

% 0.10 -
0.09 -
0.08 -

0.07 +

day

J+1
J+2

g5 96 97 98 G99
Quantile




SEDI

Max Temperature (TX)

SEDI_FFX

0.995

0.990 -

0.985

0.980

0.975

0.970

0.965

day
J
J+1
J4+2

g5 96 97 98
Quantile

SEDI > 0,96 for all quantiles

EDI > 0,86 for all quantiles

Better scores for high quantiles
Better scores for most recent days
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1
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POD

Precipitations (RR)

POD_RR
day
0.990 - J
J+1
J+2
0.985 -
0.980 -
0.975 -
0.970 -
0.965 -
1 1 1 1 1
05 96 97 08 99

Quantile

POD > 0,96 for all quantiles

FAR < 0,14 for all quantiles

Better scores for high quantiles
Better scores for most recent days

FAR

FAR_RR
day
0.14 - J
J+1
J+2
0.12 4
0.10
0.08 4
0.06 4
0.04 4
1 1 1 1 1
g5 96 97 98 G99
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EDI

Precipitations (RR)

EDI_RR

0.995 - day

0.990 -+ J+1
J+2
0.985 -
0.980 -
0.975 -
0.970 -

0.965 +

0.960

g5 96 97 98 G99
Quantile

e SEDI > 0,96 for all quantiles

e EDI > 0,93 for all quantiles

e Better scores for high quantiles

* Better scores for most recent days

SEDI

SEDI_RR
day
0.98 J
J+1
J4+2
0.97 4
0.96 4
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0.94 4
0.93
1 1 1 1 1
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Quantile




Conclusion

e AROME shows weak bias and RMSE for continuous verification for
most parameters (except RH)

* Regarding probabilistic verification AROME shows high scores > 96%
* Scores depends on locations
e Degradation of scores with high predictability



Perspectives

* Verification of AROME relatively to seasons and climate types
* Probabilistic verification of AROME-EPS
* Investigating Calibration methods using Al algorithms



Thank youl!

Badreddine Alaoui ) - (Medierrancar

, : Geo_scienar
alaoui.badreddine.abe@gmail.com j \ SWs

alaoui.badreddine@marocmeteo.ma
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