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General synthesis : JJA2019

- Rather good consistency between models in the tropics for the coming 3 months. There are much more uncertainty
over North Atlantic and Europe.

- weak El Nino would continue (but large spread in Nino3.4 forecast, larger than last month). Significant consequences
on Walker circulations (see VP 200 hPa, good consistency between models). Anyway, no extra-tropical connections
visible, the signal seems to be trapped in low latitudes.

- Differences between models for North Atlantic and Europe circulation but a Blocking pattern and relative low
geopotentials over Central Atlantic are favoured by most of them. This scenario seems consistent with the drivers
identified (El Nino and SST patterns).

- Consequently, the JJA period should be warmer than normal for most of the European continent. Less clear signal
over the Southern part of the Medit. Basin (contradictory forcings), and probably more perturbated than normal in the
very Eastern part (lower tercile privileged). Regarding precipitation it should be drier than normal over North-Central
Europe and wetter than normal over Middle East.
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Oceanic analysis of April 2019 : SST anomalies
Current situation : weak El Nifio conditions

APRIL NINO3.4 INDEX : +0.7 °C (Mercator Ocean PSYV4R2 analysis)
APRIL 10D INDEX : ~0 °C (Mercator Ocean PSYV4R2 analysis)
LASTEST WEEKLY NINO3.4 TREND : slight decrease

LASTEST WEEKLY IOD TREND : slight upward trend

(BOM value : http://www.bom.gov.au/climate/enso/indices.shtml)

PDO : close to 0; also close to 0 over 12-month running average (JMA : http://ds.data.jma.go.jp/tcc/tcc/products
/elnino/decadal/pdo.html)
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1- warm anomaly related to the current El Nifio. the anomaly is uniform over

much of the equator. 1- Slight cooling along the Equator

2- Cooling in the equatorial Atlantic, except in the Gulf of

2- Persistence of a weak cold anomaly on eastern Maritime Continent Gui
uinea

- large warm anomaly, neutral IOD
3 & ¥, 3- Local warming, in link with the Kelvin wave (see vertical

4- NAO+ like pattern (cold/warm/cold) cross-section)

SST Anomalies and trend with the previous month (c) Mercator-Ocean
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Oceanic analysis of April 2019 : vertical section

No new warm Kelvin Wave in sight. Cooling in the western part of the section : to be monitored

Temperature Anomaly in the Pacific 03/2019 — ( 2°N—2°S ) Temperature Anomaly in the Pacific 04/2019 — ( 2°N-2°S )
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1- Kelvin Wave emerging at the surface, close to the Peruvian coasts.

2- possible setting up of a cold reservoir

Ocean temperature anomalies in the first 500 meters of the equatorial Pacific basin, monthly average. (c) Mercator-Ocean
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Oceanic analysis of April 2019 : Hovmiiller diagram of the 20°C isotherm
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1- Kelvin Wave

Evolution of the anomalies of depth of the thermocline (m) (materialized by the 20 ° C isotherm) (c) Mercator-Ocean
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Oceanic analysis of April 2019 : History of Nino3.4

NINO34 monthly mean SST anomaly
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1- La Nina event of winter 2017-2018

2- strong increase in October

Evolution of SST in the NINO3.4 box
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Oceanic forecast : SST anomaly

Weak El Nifio event to continue during the next 3 months. Good agreement between models for most oceanic areas.

The main differences concern the Atlantic Ocean.

[ﬂ Prevision d'anomalie trimestrielle de
o sea surface temperature
:I:!EALECE initialisation de mai 2019 - echeance 1: JJA 2019
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for the next three months.

part) ; 10D index close to neutral or slightly positive

3- maintaining west-east contrast.

1- Good agreement between MF6 and SEAS5 , maintaining a weak El Nifio

2- warm throughout the Indian Ocean (closer to neutral in the eastern

ECMWF Seasonal Forecast System 5
Mean forecast SST anomaly JJA 2019
Forecast start is 01/05/19, climate period is 1993-2016
Ensemble size = 51, cimate size = 600
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4- Still a cold/warm/cold pattern, some differences between models
concerning the strength of the anomalies

5- No agreement between models in the Gulf of Guinea.
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Oceanic forecast : NINO3.4 Plume diagrams

Forecasted Phase : weak El Nino

Despite a good agreement on the mean SST anomaly over the equatorial Pacific, plumes of MF-S6 and SEASS are
rather different (trend and spread)

Anomalie moyenne de SST dans la boite NINO34 NINO3.4 SST anomaly plume
Modéle Meteo-France system 6 du 201905 ECMWEF forecast from 1 May 2019
34 Monthly mean anomalies relative to NCEP OIv2 1981-2010 climatology 3
-—System 5

anomalie en °C

Anomaly (deg C)

= analyse Mercator-Ocean
* runs de la prévision
= moyenne des runs

Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan
n nov. déc. janv. févr. mars awvil mai juin juil. aolt sept oct nov. 2018 2019

METEOQ
FRANCE g/

PSY3V4R2, Climatol

GLORYS2V4 1995-2016

1- Positive trend, little spread

2- No trend and large spread
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Oceanic forecast : C3S Nino3.4 re-scaled plume diagrams

A variety of forecasts, leading to a very large spread in the Multi-Model's plume. The most probable evolution is confirmed (weak El
Nino) but with a limited confidence on its intensity.

NINO3.4 SST anomaly plume
C3S multi-system forecast from 1 May 2019

ECMWF, Mot Offco, Météo-France, CMCC, DWD
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NINO3.4 SST anomaly plume
C3S: CMCC contribution from 1 May 2019

Morthy mean anomalies relative to NCEP ON2 19812010 cimablogy

NINO3.4 SST anomaly plume
C3S: DWD contribution from 1 May 2019
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C3S plume diagrams re-scaled from the variance of observations for the period 1981-2010. https://climate.copernicus.eu/charts

/c3s_seasonal/
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Oceanic forecast : Synthesis from IRI

High probability (70%) of El Nino for JJA.

In this synthesis, still a rather high probability for the event to persist until next winter : to be taken carefully (see
previous slide).

Early-May 2019 CPC/IRI Official Probabilistic ENSO Forecasts

ENSO state based on NINO3.4 SST Anomaly
Neutral ENSO: -0.5 °C to 0.5 °C
W La Nifa Forecast Probability

100 I Neutral Forecast Probability
B El Nifio Forecast Probability

90 — La Nifa Climatology
— Neutral Climatology
— El Nifio Climatology

80
70
60

50

Probability (%)

40
30
20

10 I
0

AM) MJJ JA JAS ASO SON OND ND) DJF
Season

Probability of Nifio, Nifia, and neutral phases for the next 8 quarters. source http://iri.columbia.edu/our-expertise/climate/forecasts/enso/current/
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Drivers : Atlantic SST

Prevision d'anomalie trimestrielle de
sea surface temperature
initialisation de mai 2019 - echeance 1 : JJA 2019
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This SST pattern tends to favour blocking regimes (Guemas et al., 2010)
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Drivers : Summary

SST pattern over the North Atlantic : tend to favour blocking regimes.

Weak El Nifio : weak correlation blocking regimes. See http://ds.data.jma.go.jp/tcc/tcc/products/clisys/enso_statistics/

Element:z500 Index:NINO.S(\Ncrm) Period;Jun-Au
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1- Positive anomaly corresponding to Scandinavian Blocking
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Atmospheric circulation forecasts : velocity potentiel and stream function at 200hPa

VP 200 hPa : good agreement between models; large area of upward anomalies over the Tropical Pacific, and large subsiding
anomalies over the Maritime Continent and South Asia. Over the Atlantic, globally positive anomalies (max. over W. Africa). Patterns

are consistent with El Nifo.

Streamfunction : signal trapped in the tropics, strong over the Pacific, weaker but still significant westward up to Asia and eastward all

accross the Atlantic.
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Top, MF6 and SEAS5: color range of velocity potential anomalies (green: ascending, orange: subsidence) and isolines of stream function anomalies
(red: anticyclonic in the northern hemisphere, blue: cyclonic in the northern hemisphere). Bottom, JMA model, left potential velocity and anomalies,

right stream function and anomalies.
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Atmospheric circulation forecasts : 500 hPa Geopotential anomalies
Around North Pacific, rather good agrrement between MF-S6 and SEASS5.

Over North Atlantic and Europe, non-contrast Z500 anomaly chart in MF-S6. SEAS5 mean circulation looks like a combination NAO+ /
Scandinavan Blocking.

3 months anomaly forecast 3 months anomaly forecast
500 hPa Geopotential Height m 500 hPa Geopotential Height m

180

m -120 -70 -40 -20 -10 -5 5 10 20 40 70 120 -120 -70 -40 -20 -10 -5 5 10 20 40 70 120
METEO Meteo-France system 6 init 201905 leadtime 1 METEO ECMWEF system 5 init 201905 leadtime 1
FRANCE 4 FRANCE 4
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Atmospheric circulation forecasts : Z500 anomalies in C3S models

In DWD, CMCC and in the Multi-model, the prevailing signal over North Atlantic and Europe is a contrast Ocean (-) /
Continent (+), corresponding to a mix of Blocking / Atlantic Low.

MF-S6, SEAS5 and Met Office don't consolidate this scenario.

Multi-model's chart is quite "flat" (little contrast)

C3S multi-system seasonal forecast ECMWF /Met Office/Météo-France/CMCC/DWD C35: Météo-France contribution C3S: ECMWF contribution
Mean 2500 anomaly JJA 2019 Mean 2500 anomaly JJA 2019
Nom 010519

Ensembl s - 51, chmate 528 - 600
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Atmospheric circulation forecasts : 2500 anomalies multi-systems

For North Atlantic and Europe : compared to C3S, the WMO multi-model reinforces the relative low anomaly in the
middle of Noth Atlantic. This corresponds to a positive East-Atlantic mode of varaibility. And the West/East contrast
between Ocean and continent is weakned.

Simple Composite Map
GPC_Seoul /GPC_Washington /GPC_Tokyo/GPC_Montreal /GPC_Melbourne /GPC_Beijing/GPC_Moscow/GPC_Pretoria
GPC_CPTEC .

- [Unit: gpm]

aon 500hPa GPH : JA2019 (iSSQed on May2018)
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1- Relative low anomaly

2- Positive anomaly over the Mediterranean Basin
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Modes of variability : forecast
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Modes of variability : SCAimpacts

Correlation SCA - 2m temperature Correlation SCA - Precipitation
( T2M ERA-Interim JJA 1979-2016 ) ( RR GPCC JJA 1979-2013)
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Modes of variability : East Atlantic impacts

Correlation EA - 2m temperature
( T2M ERA-Interim JJA 1979-2016 )
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Weather regimes : summer MSLP

"Blocking" favoured by both MF-S6 and SEAS5.
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1- Blocking favoured

2- Blocking significantly favoured

Frequency of SLP weather regimes, compared to model's own climatology, for the next three months and aggregation over the entire
quarter, for MF6 (left) and SEASS5 (right).
See the summer weather regime patterns
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Weather regimes : Impacts

2m temperature impact Precipitation impact
Summer Blocking mean Summer Blocking mean
ERA-Interim JJA 1981-2010 e GPCC JJA 1988-2013 vt
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Impact of Summer Blocking weather regime on temperature and precipitation. (ref ERA-interim 1981-2010 for temperature and GPCC 1988-2013 for
precipitation)
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Weather regimes : Impacts

2m temperature impact Precipitation impact
Summer Atlantic Low mean Summer Atlantic Low mean
ERA-Interim JJA 1981-2010 e GPCC JJA 1988-2013 vt
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Impact of Atlantic Low weather regime on temperature and precipitation. (ref ERA-interim 1981-2010 for temperature and GPCC 1988-2013 for
precipitation)
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Forecast of climatic parameters : Temperature
Dominant warm signal over continents. Exceptions : East and South part of North America, North of Asia.

Over the European continent, the upper tercile is the most probable (see multi-model). And over North Africa, the most frequent

scenario is a West (- or neutral) / East (+) gradient.

. e System 5
[ Synthese des probabilites des terciles inf, normal et sup ECMWF Seasonal Forecast 4
2m temperature Prob(most likely category of 2m temperature) JJA 2019
METEO initialisation de mai 2019 1: JJA 2019 Forecast startis 01/05/19, cimate period is 1993-2016
FRANCE - N Ensemble size = 51, cimate size = 600
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Probabilistic Multi—-Model Ensemble Forecast
/GPC_seoul /GPC_washington,/GPC_tokyo/GPC_mascow/GPC_beijing/GPC_melbourne
/GPC_cptec/GPC_pretoria/GPC_montreal

2m Temperature : JJA2019

(iasued on May2019)

@ [ 305

1- Continuing warm conditions over Alaska and western Canada (positive PNA) ”

2- Cooler than normal over central and western US (positive PNA) s o o T e

R — —— e —— e
80 70 60 50 40 40 50 60 70 80 40 50 60 70 80 (%]

3- Weak warm signal for western Europe

4- Widespread warm signal over Tropical regions

2m temperature probability map from MF6 (top left), SEAS5 (top right), C3S multi-models (bottom left) and others multi-models (bottom right)
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Forecast of climatic parameters : Precipitation

Models in good agreement over the Tropics, consistent with an El Nino configuration. Drier than normal conditions very likely over the

Caribean.
Over Europe, disagreement between models (not a surprise, considering the diversity of circulation scenarios). A majority of models

forecast a high probability of wet conditions over the Eastern part of the Mediterranean basin.

@
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FRANCE
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Synthese des probabilites des terciles inf, normal et sup
precipitations
initialisation de mai 2019 - echeance 1: JJA 2019

€3s: ECMWF contribution
Prob(most likely category of precipitation)
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€3S multi-system seasonal forecast
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Nomial forecaststart. 010519

Unwogried mean
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Probabilistic Multi-Model Ensemble Forecast

o
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Precipitation :
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(issued on M2y2019)
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1- Dry over the Caribbean

2- Dry over the Maritime Continent

3- Wet over Middle East

4- Dry over India (poor Monsoon ? Forecast Warm Indian Ocean is not favourable for an
active monsoon)

precipitation probability map from MF6 (top left), SEAS5 (top right), C3S multi-models (bottom left) and others multi-models (bottom right)
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Forecast of climatic parameters : precipitation probabilities - zoom over Europe

C3S multi-system seasonal forecast ECMWF/Met Office/Météo-France/CMCC/DWD
Prob(most likely category of precipitation) JUA 2019
Nominal forecast start: 01/05/19

Unweighted mean

< balow lower tercile above upper tercile -—>
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1- Some traces of "dry signal" over Europe

2- Wet over eastern Middle East

Probabilistic Multi—Model Ensemble Forecast

/GPC_seoul /GPC_washington/GPC_tokyo/GPC_moscow/GPC_beijing/GPC_melbourne
/GPC_cptec/GPC_preteria/GPC_montreal

Precipitation : JJA2019

(issued on May2019)

70N
65N b

BON

50N
45N

40N

N
15% 10w SW 0 5E 10E 1S5E 20E 25E 30E 356 40E

Below—Normal Near—Normal Above—Normal

T T T
80 70 60 50 40 40 50 60 70 80 40 50 60 70 80 [x]

multi-models probability map : C3S on the left; WMO on the right.

4- Wet signal for Middle East

3- No clear signal for western Europe
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Forecast of climatic parameters : Tropical Storm Frequency

ECMWF Seasonal Forecast
Tropical Storm Frequency
Forecast start reference is 01/052019
Ensemble size = 51,dlimate size =575
I Forecast mean == Standard deviation

e we  @c  ewe e ove wre e woe

System 5
JJASON 2019
Climate (initial dates) = 19932015
I Ciimate mean

oW vow wvw _ww_ow _ww _ow mw

Not Signifcant

JUNE - JULY - AUGUST 2019

1- hurricane activity expected below normalin the Altantic (consistent with El Nifio and colder than normal SSTs).
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Monthly forecast of 20190520 : SST

Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
Anomalie SST

[ | —— |
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1- COld tongue : warm anomaly, not favourable to monsoon activity
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Monthly forecast of 20190520 : 7500

The ECMWF monthly forecast is consistent with the seasonal forecast

Anomalie Z500

Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
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JUNE - JULY - AUGUST 2019

Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
Probabilites Terciles Z500

1- Strong Blocking pattern
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Monthly forecast of 20190520 : temperature

The temperature pattern is consistent with a preeminent blocking mode.

Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
Anomalie T2m
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Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
Probabilites Terciles T2m
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1- Warm anomaly especially over Central and Northern Europe

TOW 140°W 120°W 100°W 80°W 60'W 40W W O'F 20 40E  @'E @E 10 0 1OE 180E

2- West/East gradient over North Africa
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Monthly forecast of 20190520 : precipitation

Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
Anomalie RR
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Prevision Mensuelle du 20/05/2019 pour la periode du 01/06/2019 au 30/06/2019
Probabilites Terciles RR
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1- wet signal over North Africa, eastern Mediterranean and Middle East

2- Dry signal for Eastern Europe
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Monthly forecast of 20190520 : summer SLP weather regimes
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1- "Blocking" favoured




Météo-France Seasonal Forecast Bulletin JUNE - JULY - AUGUST 2019

Synthesis map for Europe : Temperature

Blocking (and to a lesser extent Atlantic Low) regimes should account for warmer than normal conditions for most of Europe
(especially Northern and Central Europe). For the Mediterranean, due to the contradictory influences of the 2 regimes, a normal
scenario is privileged. And over Middle-East, perturbated conditions should be more frequent than normal, so the colder tercile of

temperature is privileged.

PREVISIONS SAISONNIERES PROBABILISTES DE TEMPERATURES POUR LE TRIMESTRE PROCHAIN

JUIN - JUILLET - AOUT 2019
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Synthesis map for Europe : Precipitation

According to a predominant blocking pattern, parts of Central and Northern Europe should experience drier than normal conditions,
while south-eastern regions (Greece, Turkey) could get wetter than normal conditions. Elsewhere no predominant scenario.

PREVISIONS SAISONNIERES PROBABILISTES DE PRECIPITATIONS POUR LE TRIMESTRE PROCHAIN

JUIN - JUILLET - AOUT 2019
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