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General synthesis : D 2023 - JF 2024

The ELNino phenomenon will peak at the coming months, while the positive phase of 10D decreases rapidly. Atmospheric circulation is
largely conditioned by these two phenomena.

A).Oceanic forecast :

- ENSO: El Nifio conditions (moderate to strong with Nino3.4 index close to 2)

-10D: Positive phase (moderate to strong at the beginning with DMI index close to 1.5)
- Equatorial and north tropical Atlantic, Northeastern Atlantic : Strong positive anomaly.
B).Drivers:

Positive phase of ENSO and 10D

QBO easterly wind phase.

C) Atmospheric circulation :

Between the tropics, atmospheric circulation is largely influenced by the positive phases of ENSO and 10D, with subsidies over the
eastern Indian Ocean and ascents over the Pacific Ocean. Teleconnections are expected from the Pacific Ocean to North America and
from the Indian Ocean to the Middle East.

Overall, positive EA mode is favored. NAO+ regime more frequent than climatology in December becomes less likely the followings
months to benefit from NAO- regime more likely in January and February. This being excpected in conditions El Nifio

D) Most likely conditions :
Temperatures : Warmer-than-normal scenario over Western and Southern Europe.

Precipitations : Scenario wetter than normal on large part of Europe.

Next bulletin : scheduled on December 20th



Oceanic analysis of October 2023 : SST anomalies
Current ENSO situation : positive phase
In the Pacific Ocean : In the equatorial zone, little change compared to the previous month : the positive SST anomaly is still marked
near the South American coast and extends beyond the date change line. In the Northern Hemisphere, the PDO- pattern persists

despite a cooling in the west part.

In the Indian Ocean : Little change, with a continuing contrast between warmer conditions in the west and colder conditions in the
east of the basin.

In the Atlantic Ocean : From the equatorial zone to the Northern Hemisphere, the positive SST anomaly persists, even if it is tending to
weaken.
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Oceanic analysis of October 2023 : Pacific vertical section

In the subsurface, the warm anomaly is spreading slowly westwards.
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Oceanic analysis of October 2023 : Hovmiiller diagram of the 20°C isotherm

Little change in the thermocline.

MERCATOR "

OCEAN PSY4V3R1 Thermocline 20°C g M‘jz‘:‘:’;‘fw“f&

INTEAATIONAL ( o

Equator2 (2°S - 2°N)
-
S Dy g |
< — ’-3
202310 2
— -
2023.09 Py 60
2023.08 45
2023.07 30
2023.06{ | | 15
|
2023.05 0
2023.08 15
2023.03 30
2023.02 45
2023.01 60
202212
2022-11 =
130 151 173 195 217 g 61 283

lengitude
Min: -185.52 m Mean: 1483 m Max: 155.45 m

Evolution of the anomalies of depth of the thermocline (m) (materialized by the 20 ° C isotherm) (c) Mercator-Ocean




Oceanic analysis of October 2023 : Pacific Ocean - Nino3.4 index history

Nino3.4 index issued from Mercator Ocean PSYV4R2 analysis : above +1.6 °C
(see BOM site for weekly values : http://www.bom.gov.au/climate/enso/monitoring/nino3_4.png )
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Oceanic analysis of October 2023 : Indien Ocean - DMl index history

DMI Index issued from Mercator Ocean PSYV4R2 analysis : close to +1.5°C
(see BOM site for weekly values : http://www.bom.gov.au/climate/enso/monitoring/iod1.png)
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Oceanic analysis of October 2023 : Atlantic Ocean : SAT and NAT index

The warm anomaly remains strong in the northern Atlantic tropical zone, and more moderate in the equatorial zone.
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Oceanic forecast : SST anomaly

Very good agreement between the two models on the main anomalies.

In the Pacific Ocean : In the equatorial zone, the warm anomaly continues to move westwards, reaching the Solomon Islands. In the
Northern Hemisphere, the PDO- pattern is still present.

In the Indian Ocean : The east-west gradient in SST, and in particular the warm anomaly near Africa, are predicted by both models.

In the Atlantic Ocean : MF8 and ECMWF are now well in phase on positive anomalies over the North and Equatorial Atlantic.
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Oceanic forecast : NINO3.4 Plume diagrams

MF8 and ECMWF forecast the peak of the Nino3.4 index in next quarter. MF8 is forecasting higher values than ECMWF.
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Oceanic forecast : C3S Nino3.4 re-scaled plume diagrams

Most models forecast an increase in the index until December/January, to peak around +2°C.

The most likely phase for the next three months : Positive phase

Probabilities for NINO3.4 index percentile categories
C35: Multi-system forecast from 1 November 2023
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Oceanic forecast : Synthesis from IRI

IRI forecast : 100% probability of El Nifio conditions for DJF.

Official NOAA CPC ENSO Probabilities (issued Nov. 2023)

100 based on -0.5°/4+0.5°C thresholds in ERSSTv5 Nifio-3.4 index
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Oceanic forecast : Indian ocean - DMI evolution

The DMl index peaked in November and declined significantly during the next quarter.

DMI SST anomaly plume
Meteo-France system 8 - Issued Nov. 2023
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Oceanic forecast : Atlantic ocean - TNA evolution

The warm anomaly in the TNA zone predicted by both models is particularly high.
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Drivers : QBO analysis
QBO enters an easterly wind phase, leading to a weakening of the polar vortex.

Ref : Marshall, A. G., & Scaife, A. A. (2009). Impact of the QBO on surface winter climate. Journal of Geophysical Research: Atmospheres, 114(D18).
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The EOFs of the 1980-present QBO, NASA/ACD (left figure) and MF8 forecast of U30 (right figure)



Drivers : polar vortex (U010 plumes)

The polar vortex accentuated in relation to its climatology in December weakens significantly in January-February, a sign of a higher
than normal probability of SSW.
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Drivers : Indian SST _ positive 10D

In case of strong positive phase of the 10D, it is an NAO+ type circulation which is favored during winter.

(e)
MSLP(DJF), High(DMKN)) - Low(DMKN)), 1979-2019

MSLP (hPa) with ENSO signal removed and stippling denoting statistical significance at the 90% level (source : Hardiman and all Predictability of European winter 2019/20:
Indian Ocean dipole impacts on the NAO. Atmospheric Science Letters, 21(12), e1005)



Drivers : Pacific SST _ Statistical effect of El Nifio

The composite map of the December-February quarter for the el Nifio episode, is associated with a positive phase of PNA and a
negative phase of the NAO.

Nevertheless this averge hides an evolution over the quarter : the westerly flow is renforced in November and December while in
January and February it is attenuated (following an increased frequency of SSW).
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Drivers : Summary

QBO enters an easterly wind phase, leading to a weakening of the polar vortex.

ELNifo favors a transition from the positive phase of NAO to a negative phase of NAO during the quarter (linked to a weakening of the
polar vortex and higher probabilities of SSW).This weakening is visible in the wind forecast at 10Hpa.

The positive phase of 10D favors the positive phase of NAO.



Atmospheric circulation forecasts : velocity potentiel and stream function at 200hPa

Velocity Potential : The models all agree on the strong anomaly of subsidences over the eastern Indian Ocean (linked to El Nino and I0D+). On the other hand, lift

anomalies over the Pacific are more marked with MF8 and DWD than with Met Office and NCEP. Finally, most models predict subsidences over the Amazon and lifts over
East Africa.

Streamfunction : Dipoles over the Indian, Pacific and Atlantic oceans are clearly visible. In the northern hemisphere, teleconnections have been set up, particularly on
the Pacific towards North America (less marked with Met Office and NCEP). All models also show teleconnections from the Indian and Atlantic basins (anticyclonic
curvature over northern Africa). Over the North Atlantic and Europe most of models suggest cyclonic circulation over north or north-west of Europe (except Met Office
and NCEP which proposes anticyclonic anomaly in western Europe).
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Atmospheric circulation forecasts : 500 hPa Geopotential anomalies

Similarities on large structures (positive PNA on North America and relative weakness on Northern Europe)

[i Meteo-France system 8 - Forecast
T Ne2  For DJF 20232024  (issued November 2023)
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Atmospheric circulation forecasts : 500 anomalies in C3S models

NCEP is the only model to isolate a minimum around Greenland and propose a positive anomaly from Caribbean to western Europe.
The other models (including MF-8) forecast a positive anomaly from Canada to Greenland and northern Russia, and relative weakness

from the Gulf of Mexico to Europe.
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Atmospheric circulation forecasts : 500 anomalies in C3S models

Uncertainty about the precise position of the negative geopotential anomaly which on avergage is positionned around the North Sea.
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Atmospheric circulation forecasts : 500 anomalies multi-systems

The 500 hPa circulation proposed by the two multi-models follows the patterns of most of the individual models, with the exception of
the NCEP model.
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Modes of variability : forecast
The EA+ mode is preferred by both models.

Signals are weak for all other modes. SCAN+ mode is favored by MF-8, while NAO+ and PNA- modes are close to neutrality.
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Modes of variability : forecast

On the Atlantic and Europe the atmospheric circulation is strongly influenced by the positive phase of EA mode.

Mz[Tan Meteo-France system 8 - Modes of variability Mstrazo ECMWF SEASS5 - Modes of variability
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Modes of variability : EAimpacts

Positive EA is expected next quarter. This mode has a strong influence in particular on the temperature on the south-western Europe.
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Weather regimes : winter MSLP
The blocking regime is significantly lower than its climatology for both models.
For MF8 the Atlantic Ridge regime is significantly above its climatology.

\We note that with both models the frequency of the NAO+ regime decreases during the quarter unlike the NAO- regime whose
frequency increases.
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(right).




Forecast of climatic parameters : Temperature probabilities

Warmer-than-normal conditions are likely, even very likely, over most regions of the globe.
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Forecast of climatic parameters : T2M probabilities over Europe in C3S models

The probability of a warmer-than-normal scenario remains high over the Mediterranean Basin.

€3S multisystem seasonal forecast  ECMWF/Met Office/Météo-France/CMCC/DWDINCEP JMA/ECCC
Prob{most ey category of 2m temperature) DUF 202324

[Cleo.sox [sosox Misorox W0-1000

- THE EUROPEAN UNION (opem\CUS CECMWF G

(C3S: Météo-France contrbuion
Prab{most lkely category of 2m temperature)

W uioN (Ooerrucus

DJUF 202324

cecmwr G

C3S: ECMWF conribution

Prob{most lkely category of 2m temperature)

o scox Mo 0% Bsosox [T

(opermcus

DUF 202324

[Cleo.sox [Msoson Misoox M.1000

cecvwe G

C3S: Met Office contribution
y of 2m temparature) DUF 202324

5o cox Moo 70w M0 100x

C3S: DWD contrbution
oly catogory of 2m temperatuse)

DJF 202324

C3S: NCEP contribution

jory of 2m temperature)

DUF 202324

B oosdio (opemcs  SECMWE G

- (B

cecmwr G

PROGRAMME OF
THE EUROPEAN UNION

(opermcus

cecmwe @

C3S multi-models probability map (top left) and MF-S8, ECMWF-SEASS5, UKMO , DWD, CMCC models.




Forecast of climatic parameters : Precipitation

Very good agreement between models across the tropics, with patterns consistent with the impact of a strong El Nifio and positive 10D

(dry over the Maritime Continent and Amazon, wet over the Horn of Africa). In mid-latitudes, large-scale patterns are close between
models.

otno-Eran C35: EGMWF contribut
i 08 syshen§ - Forscast Prob 1 category of preciitation) R,
e For DJF 2023-2024  (issued November 2023) e

70, 100% Mlle0.70% [0 eox [Jaosox [Janer [leo.sox Mso cox Mileo 7o% W70.100%

Clower £45.60 EIG0S0 MNS0100% (i  CI45.60 BHGO.S0 MNSO.100%  Clupper 4560 MNGO.50 MEOL00% RGRARE G - 6\ .
precipitations unit: % - THE EUROPEAN UNION (opernlc\{s LSECMWF o
Tercile summary

ProbabiTtic Ml Viodel Frsemble Forecast

C3S multi-system seasonal forecast  ECMWF/Met Office/Météo-France/CMCC/DWD/NCEP/UMA/ECCC CPTEC Melboume Scoul Washingon

Prob(most likely category of precipitation) DJF 202324 N— e on Nov202

Mo Y o oo Prec

B70.100% Elleo.70% [liso.cox [leo.sox [laner [Eeo.5ox Mlisacox Eleo.7ox E7.100

B oo, (opemicss €S ECMWF Y

precipitation probability map from MF-S8 (top left), ECMWF-SEASS5 (top right), C3S multi-models (bottom left) and others models of WMO multi-models (bottom right)



Forecast of climatic parameters : Precipitation probabilities over Europe in C3S models

A wetter-than-normal signal probabilities concerned a large part of europe in connection with the weakness of geopotential.

. ECMWF/Met css:
Prob{most ikely category of precipitation) DUF 202324 Prob{most lkely category of precitation) DUF 202324
o Earon -

oo Moo 70 (50 sox [uosox [laner  [ao.sox Misasox Misorox M 1000

B oot (wencs  SECMWE G

Moo Mo 7ox Esoeox [Jeosox Claner  [oosox [socox Micorox W t00x

PROGRAMME OF
THE EROPEAN UNION

(opemcs  SECMWE G

C3S: ECMWF contribution

Prob(most ikely category of precipitation) DUF 202324

W7o soox Moo 0% [sosox [Juosox [laner  [ao.sox Mso o Misorox M.1000

PROGRAMME OF
THE EUROPEAN UNION

(opemcss  SECMWE G

C3S: Mat Office contrbution
y of precipitation) DUF 202324

oo W0 70 (50 s [Juosow Claner  [eo.sox Misason Wisorox M- 1000

B coessio (ooemos  SECMWF (=

C3S: DWD contrbution
Probi ory of preciptation) DJF 202324

=

wson Clanee  [eo.son [so on Moo ron W0 1000

PROGRAMME OF
THE EUROPEAN UNION

(opemcs  SECMWE G

C38: CMCC contrbution
P jory of precipitation) OUF 202924

o scox Moo o M50 sox [aoson [l [ao.sox Wiso con Moo W7.1000

PROGRAMME OF
THE EUROPEAN UNION

(opemcss  SECMWE G=

C3S multi-models probability map (top left) and MF-S8, SEAS5, UKMO, DWD, CMCC models.




Synthesis map for Europe : Temperature

A warmer-than-normal scenario is likely, if not very likely, over much of Europe and Mediterranean regions.
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Synthesis map of probabilistic forecast for Europe. (c) Météo-France/DCSC/ACS



Synthesis map for Europe : Precipitation
Most models converge on a wetter than normal scenario in most European countries.
Adry scenario is more probable from Canaries to Algeria.

Elsewhere no scenario emerge.
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