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DATA PROCESSING

24/11/10

GTS-Hub Data server

Satellite Data Centers for 
processing & 
archiving

Online Data portal

RCCs and 
NMHSs’ 
Climate 
Product 
generation

GPCs

Seasonal Forecast Online

RCCs

NMHSs

Predictor data
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TOOLS
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PRODUCTS
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Trend

Time series

Climate variability: Persistence

Analogue years

Daily cumulative profile

Canonical

Composite

AI: Neural Networks

Cluster Analysis

Dynamic MME
SEASONAL OUTLOOK

Ocean State: SSTs
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1. Time series analysis of Climate variability (seasonal and annual cycles, 
interannual/interdecadal variability) and trends 

2. Composite analysis

3. Analogue Analysis

4. Linear regression, principal component, canonical correlation analysis 

5. Teleconnections analysis (i,e ENSO, AMO, IOD, SIOD, Atlantic Dipole, NAO, AO, 
SAM, Benguela Nino, Mediterranean SSTAs) 

6. Interactions analysis between seasons (summer and following winter) and 
regions for the same target season (i.e summer African monsoon and Atlantic 
cyclone activity)

7. Single Model Ensemble Analysis (i,e ECMWF, NCEP, UKMET)

8. Multi-model Ensemble Analysis (ie MME, Copernicus, IRI)

9. Consolidation and consensus Analysis  

SEASONAL FORECAST APPROACHS
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Step 1:

Time series analysis of Climate variability (seasonal and annual 
cycles, interannual/interdecadal variability) and trends 
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VERIFICATION
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Time series analysis of Climate variability (seasonal and annual 
cycles, interannual/interdecadal variability) and trends (1/3) 

Season 1
Season 2

http://sgbd.acmad.org:8080/thredds/fileServer/ACMAD/CDD/climatemonitoringservice/Anomaly_Graphs_Time_Series_Point_Station_Maps/CAMS/Anomaly_Graphs_JAS_CAMS.html

CLIMATIC ZONE
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FORECAST PERSISTENCE (WET AND DRY CONDITIONS) 
OND 2021 Anomalies

December 2021 Anomalies

Last week of Jan 2022 anom

Persistent wet conditions

Persistent Dry conditions
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Season 3

Time series analysis of Climate variability (seasonal and annual 
cycles, interannual/interdecadal variability) and trends (6/6) 

http://sgbd.acmad.org:8080/thredds/fileServer/ACMAD/CDD/climatemonitoringservice/Anomaly_Graphs_Time_Series_Point_Station_Maps/CAMS/Anomaly_Graphs_JAS_CAMS.html
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Preliminary indicative outlook based on Step 1

FCST SCENARIO
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Step 2:

SSTs and Rainfall Composite analysis for Dry and Wet Years



14

Composite analysis (Dry and Wet Years) – SSTs & Rainfall 

SST Composite Rainfall Composite

DRY

WET

FCST
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Preliminary indicative outlook based on Step 2 

FCST SCENARIO
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Step 3:

Analogue Years Analysis
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Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ

2010 1.5 1.2 0.8 0.4 -0.2 -0.7 -1.0 -1.3 -1.6 -1.6 -1.6 -1.6

2011 -1.4 -1.2 -0.9 -0.7 -0.6 -0.4 -0.5 -0.6 -0.8 -1.0 -1.1 -1.0

2012 -0.9 -0.7 -0.6 -0.5 -0.3 0.0 0.2 0.4 0.4 0.3 0.1 -0.2

2013 -0.4 -0.4 -0.3 -0.3 -0.4 -0.4 -0.4 -0.3 -0.3 -0.2 -0.2 -0.3

2014 -0.4 -0.5 -0.3 0.0 0.2 0.2 0.0 0.1 0.2 0.5 0.6 0.7

2015 0.5 0.5 0.5 0.7 0.9 1.2 1.5 1.9 2.2 2.4 2.6 2.6

2016 2.5 2.1 1.6 0.9 0.4 -0.1 -0.4 -0.5 -0.6 -0.7 -0.7 -0.6

2017 -0.3 -0.2 0.1 0.2 0.3 0.3 0.1 -0.1 -0.4 -0.7 -0.8 -1.0

2018 -0.9 -0.9 -0.7 -0.5 -0.2 0.0 0.1 0.2 0.5 0.8 0.9 0.8

2019 0.7 0.7 0.7 0.7 0.5 0.5 0.3 0.1 0.2 0.3 0.5 0.5

Year DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ

2020 0.5 0.5 0.4 0.2 -0.1 -0.3 -0.4 -0.6 -0.9 -1.2 -1.3 -1.2

2021 -1.0 -0.9 -0.8 -0.7 -0.5 -0.4 -0.4 -0.5 -0.7 -0.8 -1.0 -1.0

2022 -1.0 -0.9 -1.0

Identification of Analogue Years (1)

• Identified analogue years – 2001, 2009, 2012, 2018, 2021 

Saisons (2022 – 2023)

Modèle AMJ MJJ JJA JAS ASS FILS OND NDJ DJF

Modèles 
moyens et 
dynamiques

-0,699 -0,603 -0,486 -0,432 -0,460 -0,586 -0,638 -0,436 -0,314

Moyenne, 
modèles 
statistiques

-0,718 -0,599 -0,509 -0,489 -0,511 -0,542 -0,510 -0,473 -0,392

Moyenne, 
Tous les 
modèles

-0,705 -0,601 -0,493 -0,449 -0,476 -0,569 -0,588 -0,453 -0,351
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Analogue Years Analysis

Seasonal SSTs maps for Target Season(s)
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Analogue Analysis (3) – Rainfall Spatial Distribution
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Identical Analogue Year Composite (6)

Composite

FCST

SSTs Rainfall
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Preliminary indicative outlook based on Step 3 

FCST SCENARIO
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Step 4: Daily Rainfall Profil
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Daily rainfall profil
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ONSET SEASON
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Rainfall distribution
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Quality of the season
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Step 5: Statistical Forecast

Canonical correlation analysis 
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Outlook based on Obs. SSTs, Fcst SSTs & Precip – Season 1

OBS. SSTs nmme fcst SSTs
nmme fcst Precip

Global predictor Regional predictor
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Preliminary indicative outlook based on Step 4 
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Step 6:

Teleconnections analysis (i,e ENSO, AMO, IOD, SIOD, Atlantic Dipole, 
NAO, AO, SAM, Benguela Nino, Mediterranean SSTAs)  
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Teleconnections analysis (i,e ENSO) - Index plumes
BoM IRI C3S

MF UKMO ECMWF

WMO-LC

Weak La Nina
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Evolutions of SST over specific ocean basins
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Teleconnections analysis – Rainfall Composites – Season 1

Weak to Moderate La Nina
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Indicative Preliminary outlook based on Step 5 

FCST SCENARIO
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Step 7:

Interactions analysis between seasons (summer and following 
winter) and regions for the same target season (i.e summer 

African monsoon and Atlantic cyclone activity)
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NAO and AO
Interactions analysis between regions for 

the same target season (i.e summer African 
monsoon and Atlantic cyclone activity)
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Interactions analysis between regions for 
the same target season (i.e summer African 

monsoon and Atlantic cyclone activity)

Hurricane FCST 
2022
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Tropical Hurricane 
FCST 2022

Interactions analysis between regions for 
the same target season (i.e summer African 

monsoon and Atlantic cyclone activity)
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Step 8:

Single Model Ensemble Analysis (i,e ECMWF, MF, NCEP, UKMET)

SSTs and Rainfall Forecasts
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Season 1

MFECMWF

Single Model Ensemble Analysis (SSTs)

BoM

UKMO

CFSv2 CanCM4i
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Season 1Single model Ensemble Analysis (Rainfall)

MFECMWF UKMO

CFSv2 CanCM4i
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Preliminary outlook based on Step 8 
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Step 8a:

Multi - Model Ensemble Analysis (i,e WMO-LC, MME, Copernicus, IRI)

SSTs Forecasts
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Multimodel Ensemble Analysis (SSTs)

WMONMME C3S
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Preliminary outlook based on Step 8 

FCST SCENARIO
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Step 9:

Consolidation Analysis  of institutional outlook
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SEASONAL PRECIPITATION OUTLOOK FOR JJA 2022
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THANK YOU
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