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>  Monthly forecast <-> Subseasonal forecast
>  Covers leadtimes beyond 10 days up to 40 days

> Fills the gap between weather forecast (daily values) and seasonal forecast or outlook
(seasonal averages)

»  Monthly forecast brings relevant information on a weekly time-scales

WEATHER FORECASTS
predictability comes from initial
atmospheric conditions

S2S PREDICTIONS

predictability comes from initial
atmospheric conditions, monitoring the
land/sealice conditions, the stratosphere

excellent and other sources
SEASONAL OUTLOOKS

— predictability comes primarily from
..—_' g(‘.'f_ld sea-surface temperature conditions;
% accuracy is dependent on ENSO state
l_
g fair
O
L
c
O  poor
L.

ZETO

Daily values
1-10 days Weekly averages

10-30 days Monthly or seasonal averages

30-90+ days

FORECAST RANGE

Figure 1. Qualitative estimate of forecast skill based on forecast range. Source - White et al. (2017). 4/25
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>  Better anticipation of extreme events (tropical cyclones, heavy rainfall events, heat waves, dry
spells...).

»  Development of « earling-warning » application/products for better anticipation and decision
making from actors of the Disaster Risk Manager sector, Humanitarian sector (red cross...)

Subseasonal predictions and Disaster Risk Reduction

(Short range 0-3 days)
(Medium range 4-10 days)

Figure 2. Disaster risk management interventions across the continuum of timescales of climate information.
Source - UN report (2019), modified from ESCAP (2017).

(525)predictions ot todys
2 weeks to 2 months -
' Design emergency preparedness . . :
and respanse, begin preparation i&m:my&ﬁ:‘&n Activate response

and monitoring

Figure. Le concept "Ready’™, "Set!”, "Gol” pour 'aide & la prise de décision développé par le Centre climatique de la
Croix-Rouge et FIR]. Exirait du rapport 2019 des Mations Unies (ST/ESCAP/2ZBE7), source : Goddard et al., 2014, 5/25
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>  The time-scale of subseasonal forecast has long been considered as a « predictability desert »
>  Recent progress in terms of predictability comes from :

¥ Abetter understanding and representation of atmospheric conditions especially through the conceptual scheme of
atmospheric waves

X Improved coupling with, and initialization of, the land-ocean-cryosphere and stratosphere

X Understanding how these subseasonal predictability sources affect the occurrence (in terms of probability) of extreme
events
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» Main sources of predictability for tropical regions :

X Oceanic « low frequency » oscillations : ENSO, |10D, SIO~
- defines the background climate conditions, bring
information at a monthly to seasonal time-scale

x  Tropical atmospheric waves : Madden Julian Oscillation
(MJO), Equatorial Rossby (ER), Kelvin waves
(subseasonal) — predictability sources relevant for
explaining variations on weekly to monthly time-scale
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Definition : An equatorial wave materializes the propagation of an atmospheric
disturbance on a planetary scale. It is coupled to convection: strong convective burst
give rise to it and the propagation of the wave favors in turn convection.

It remains channeled in the near equatorial zone (x 15°) by the equatorial waveguide
but also by the seasonal shift of the ITCZ.
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Equatorial waves bring predictability
on an intra-seasonal (monthly) scale.
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Propagation : Eastwards

Period > 30 jours

Consequences : Succession of enhanced / suppressed large scale deep convection
over the Indo-Pacific area within slow moving Walker cells. Modulating influence on
tropical cyclogenesis at intra-seasonal time-scale for this region.

eastward movement

IRMM1 _RMM2] phase space for 22-MNov-2018 to 31-Dec-2018
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Equatorial Rossby (ER)

Propagation : Westwards

Period = 10/20 days
Consequences : Symmetrical cyclonic vortexes on both sides of

the meteorological equator (varies with the season)

Enhanced IR Satellite Image ot G300 UTC ¥ Oct 2002
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Schematic of Theoretical Equatorial (n=1) Roessby Waves

Wave Speeds
Dry: 10-20 m s
Moist: 5-7 m 5™
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Kelvin waves

Propagation : Eastwards
Period = 3/7 days
Consequences : enhanced convection ahead of a westerly wind surge

Schematic of Theoretical Equatorial Kelvin Waves

Wave speeds
Dry: 30-60 m s
Moist: 12-25m s’
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Visualisation of atmospheric waves objects

vp200 anomaly + Eq. Waves filtering - Hovmollers diag rams
[155-15N] AVG Latest analysis: 20221212
- 7 days averaged maps
- Eq. Waves filtering
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. . Subseasonal-to-Seasonal
> Ensemble Prediction Systems .Sas
N

Prediction Project

X S2S project : intercomparaison of systems for subseasonal to seasonal forecast (12 modeling group participating)

12 modeling group participating : https:/lconfluence.ecmwf.int/display/S2S/Models
Lead-time : 30 to 60 days depending on systems
From 4 to 100 members depending on systems
From 30 km to 100 km horizontal resolution depending on systems
Most of them are ocean-coupled, some are coupled with sea-ice, wave modules
Run daily to weekly

X ECMWEF system for operational applications (but not the only one)
x 46 days leadtime
x 100 members
* 35km horizontal resolution, 137 vertical levels
x Run frequency : daily
x Ocean model : NEMO 0.25° resolution
x Sea Ice model LIM2
x ECMWF Wave model plugged

More details on https://confluence.ecmwf.int/display/S2SIECMWF+model+description

13/25
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https://charts.ecmwf.int/

cECMWF ‘ Charts © Help v  © Francois Bonnardot «

# Home / Precipitation: Weekly mean anomalies

Precipitation: Weekly mean anomalies

Extended range - Weekly mean anomalies

Val ne

Mon 02 Oct 2023 - Mon 09 Oct 2023
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Mon 02 Oct 2023 - Mon 09 Oct 2023
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https://charts.ecmwf.int/

— QECMWF | Charts © Help v O Francois Bonnardo

# Home / Tropical storm probabilities - Extended range forecast

Tropical storm probabilities - Extended range forecast

Extended range tropical storm activity

Base time " Weekly mean Tropical Storm Strike Probability. Date: 20230927 0 UTC 1+(288-456)

Wed 27 Sep 2023 il Probability of a TS passing within 300km radius

R 10 B2 P23 [ ]Ju4 Ploso e Eeen o gccx  gec 10
Mon 09 Oct 2025 - Mon 16 Oct 2023 - - A€ A0E alE areE Mre 20€ 141 18€ 18rE narw W 2w norw arw Alrw 4w AW
Parameter

Forecast -

Intensity

Tropical storms -

Area

Global -
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MISVA platform

>  MISVA : Monitoring and forecast of IntraSeasonal Variability over Africa

Y

Collaboration between Météo-France and Western African météorological services

https://misva.aeris-data.fr/en/products/series_prevues/

> Aims at a better understanding and better forecast of rains, especially extreme rains, in West Africa at synoptic to sub-

seasonal scales

>  Extension to other basins like south-West Indian Ocean basin for some products

Séries temporelles
Cartes observées
Prévision Synoptique
Evaluation

Archive

@ A PROPOS ACCES AUX PRODUITS FORMATION BRIEFINGS DOCUMENT|
Bulletins - Documents
Observations
Cartes Parameters :
Hovmollers PW Stream-Fct-200 Stream-Fct-850 Uwind-850 Vel-Pot-200 Vel-Pot-850 Vwind-850
Séries Temporelles
Zon-Shear-200-850 PRPW
Diagrammes Temps-Latitude
Prevision Subsaisonniére Type:
Basse fréquence et prévisions CEFS
T EQ-WAVE-FILTER
Hovmollers .
Domain :

AFRICA ATLANTIC-OCEAN GLOBAL INDIAN-OCEAN PACIFIC-OCEAN

Mo« »
2023-09-25 : 3-DAY_analysis_forecast

0 ° u 3-DAY_analysis_forecast

LT16_analysis_forecast
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EEEK'%’I*%%E .":'.‘ff’?'i‘é PISSARO project http://en.pissaro.re/ or http://fr.pissaro.re/

Next event: PISSARO Workshop an June 1 and 2, 2022

PISSAR"

Under the supervision of:

" ABOUT PISSARO ~ PRODUCTS v DOCUMENTATION ~

PESEPRSTONE ... SENEPO . The PISSARO project aims to facilitate the integration of monthly UNIVERSITE
' 1 forecast data into the decision-making and management lR 2
" . : : . | DE LA REUNION
! processes of atmospheric hazards in the Indian ocean. It will
provide you - via this platform - with information on advances in

i ) i . ; ) In partnership with:
© the field of intra-seasonal forecasting. You will also find all the

o /I
eI

2 i "'_:‘_-”__.___E_j- project news.
. Exchanges between researchers, developers and users will enable __:.;=_, PIROI
us to develop products dedicated to reducing the risks associated
with tropical cyclones and heavy rainfall in the Indian ocean. Eunded by:

>  Better understanding of the subseasonal variability and identification of relevant drivers for a
better anticipation of atmospheric hazards in the Indian Ocean

> Provide new products for a better integration of monthly forecast data into decision-making and
manangement processes for disaster risk reduction

18/25
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> For better understanding of the subseasonal variability and identification of relevant drivers for a better

anticipation of atmospheric hazards in the Indian Ocean, a methodology was developped to better structure
the exploitation of monthly forecast data

X Semi-automatic production of the technical briefing material on tuesday
X Preparation session with 2 or 3 experts on wednesday
X Briefing on thursday with participation of researches, developers, operationnal forecasters

X Provide a comprehensive message on the basin configuration, tropical cyclone activity, weather regimes
for W2/W3/W4

Briefing on
thursday

l I

—  Week 1 Week 2 : Week 3 Weekd4 —»

_— I —_— _L--------I-I u u u u | | | u

« —
Lead Time
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Anomalie de précipitations
période du 2022-01-24 au 2022-01-31
Prevision mensuelle CEPMMT base 2022-01-10

Trajectoires SWIO

Fréquence
croissante

-

Vent 850hPa
période du 2022-01-17 au 2022-01-24
P

aaaaaaaaaaaaaaaa lle CEPMMT base 2022-01-10

Outlooks on weekly
time scale :

- Cyclone activity
over SWIO region
(early warning of
potentially
impacting events)

- Dominant
Weather regimes
for specific
locations (La
Reéunion, Mayotte,
Seychelles...)

Analysing the conditions through the atmospheric wave concept scheme helps understanding and interpreting model

outputs
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Cyclone hazard anticipation product for inhabited areas
of the southwest Indian Ocean
Produit d’Anticipation de I'aléa Cyclonique pour les Territoires habités
du Sud-Ouest de I'Océan Indien (PACT-SOOI)

- - 1 23
? }__AJ,.,E? 5 = o Colour levels express an increasing
\«f\ ‘: *; degree of reliability of the cyclone signal
F ol 75 Niveaux de couleur expriment un degré
e de fiabilité croissant du signal cyclonique

¢ ‘o Time ranges:

iy Week 1 (W1) = D+7 to D+13
: Week 2 (W2) = D+14 to D+20
Week 3 (W3) = D+21 to D+27

Zoning of SWIO for TC risk assessment
conjointly built with PIROI considering
access issues

WEEKL | WEEK2 | WEEK3
Lev. 0 <10% <10 % <5%
lev.1 | 10-25% | 10-15% | 5-15%
| Lev.2 |25-459% |15-25% | 15-20% |
B Lev3| 245% =25 % >20% (?)
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Ensemble prediction of tracks within
ECMWF EPS system

Tracks for SWIO basin for week 2
base 2023-02-13 valid from 2023-02-20 to 2023-02-27

b et RN
rL;"p . ‘m "w

10°8 —

20°8 — %

40°8 —

30°E 45°E 60°E 75°E 90°E 105°E 120°E

Ensemble des scénarios de trajectoires possibles
de systeme dépressionnaires pour une semaine
donnée (en orange : stade tempéte et en rouge

stade cyclones)

PISSARO project
jsad anticipation

Strike probabilities

période du 2023-02-20 au 2023-02-27
Prevision mensuelle CEPMMT base 2023-02-13

Probabilité d’occurrence de un (ou plusieurs)
systéme (a minima au stade de tempéte) dans un
rayon de 300 km

: specific products for cyclone hazard

Tropical Cyclone Hazard Assessment
based on ECMWF strike probability monthly forecast

Week 2 starting 2023-02-20 ending 2023-02-27
Base : 2023-02-13 00UTC

f
R\ ®
j
' .
@
e ]

V8

\

\
PISSAR >

=4
Copyright Météo-France/LACY, Experimental products resulting from research activities

‘ Max. Hit Detection Rate Best Hit / False Alarm Rate ll Low False Alarm Rate

Signaux d’activité cyclonique (présence d’une zone colorée) et
degré de fiabilité associée a ces signaux (échelle de couleurs).

A noter : niveaux de fiabilité calibrés en fonction des bonnes détections et des

fausses alertes associées a différentes probabilités d’occurrence
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PISSARO project : specific products for cyclone hazard anticipation
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PISSARO project : specific products for cyclone hazard anticipation
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Heavy Rain Risk assessment
based on ECMWF monthly extended forecast

Week 0 starting 2022-01-31 ending 2022-02-07

Other products under construction

10 ,1
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Heavy Rainfall risk assessment

— ongoing work to calibrate the risks level...

ITCZ forecast for W2 leadtime (2021-12-06 to 2021-12-

ITCZ probabilistic product

- predictability of the ITCZ in terms of location
and associated rainfall activity

- better anticipation of the onset of the rainy
season and/or heavy rainfall systems during the
rainv season (partnershin with SMA)
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