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|. DESCRIPTION OF THE CLIMATE SYSTEM
(APRIL 2016)

1.1.0CEANIC ANALYSIS

I.1.a Global analysis

In the Pacific ocean :

El Niflo conditions still present but rapidly weaken (Figures 1.1.1) especially in the Nifio 3.4 wyi
SST anomalies decreasing to around 1.5°C in Agipared to 2.0°C in March.

The subsurface cooling is strengthening and spngadipidly eastward, positive anomalies are codfine
to a very shallow layer less than 50 meters thiitgures 1.1.4). The subsurface negative anomdlage
reached the South American coastline (figure 1.1.5)

Over the north Pacific, positive PDO pattern sttbaging.

Maritime continent :
Globally warm anomaly, despite a cooling North afséalia.

In the Indian Ocean:
Warm anomalies across the whole basin.
The DMI is still close to zero.

In the Atlantic:

In the equatorial waveguide, still close to neut@tdition, except in Guinea Gulf (warmer than nabm

In the Northern hemisphere, persistent warm anoifinahg Gulf of Mexico to the Sargasso Sea. And still
a strong negative anomaly (cold horseshoe patteym) Newfoundland to the British coast and extegdin
off West Africa coast. In April, we note a warmitrignd South and South-West of Canary Islands.

In the Mediterraen :
Back to warm anomalies over the whole basin.
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fig.1.1.1: top : SSTs Anomalies (°C) . Bottom : SST tendency (current — previous month), (reference Glorys
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1992-2009). http://bcg.mercator-ocean.fr/
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fig.1.1.2: map of Heat Content Anomalies (first 300m, kd/cm2, reference Glorys 1992-2009)

http://bcg.mercator-ocean.fr/
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fig.1.1.3: SST Anomalies and Wind anomalies over the Equatorial Pacific from TAO/TRITON.

http://www.pmel.noaa.gov/tao/jsdisplay/monthly-summary/monthly-summary.html
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fig.1.1.4: Oceanic temperature anomaly in the first 500 meters in the Equatorial Pacific (previous and current
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month), http://bcg.mercator-ocean.fr
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fig.1.1.5: Hovmdiller diagram of Thermocline Depth Anomalies (m) (depth of the 20°C isotherm) along the

equator for all oceanic basins over a 6 month period http://bcg.mercator-ocean.fr/

1.1.b Sea surface temperature Near Europe

Sea surface temperature (SST) near Europe was wtrarenormal everywhere except west of Europe
where a large cold anomaly on the central Nortlamit is still existing. At the coasts of Westenrépe
including France, northern Spain and Portugal, ali@s are very close to zero. This corresponds to
monthly means of April 2016 ranging from around 9f&€ar northern France to 16°C near southern
Portugal/Spain.

In the Mediterranean Sea, SST anomalies rangeddligimtly above zero in the west to around +2°C in
the east. Monthly means therefore had a large riioge14°C in the north-western Mediterranean to
around 21°C near the Middle East. The Black Seala&C warmer than normal (monthly mean around
12°C), the Caspian Sea showed anomalies from #1tkkeisouth to around +5°C in the north.
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fig..1.6 : Mean sea surface temperature in the RA VI Region (Europe) and anomaly (reference
Glorys 1992-2009). http://bcg.mercator-ocean.fr/
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1.2.ATMOSPHERE

1.2.a General Circulation

Velocity Potential Anomaly field in the high trogg®ere (fig. 1.2.1 — insight into Hadley-Walker
circulation anomalies) :

Typical El Nifio patterns still present but rathegak: upward motion anomaly now confined near the
equator and around the dateline. Over the Marit@oatinent, there is still a large area of anomalous
subsidence with an extension to the North. Globallgr the Pacific and Indian Ocean tropics, one can
note patterns very similar to last month.

Standardized SOl at -1.2 in April, could be inteted as a remnant effect of EI Nino.
(https://www.ncdc.noaa.gov/teleconnections/ensazatdrs/soi))

Over the Atlantic Ocean, persistence of a downwaadion anomaly in South tropics. At the contrary,
inversion of the dipole of anomalies in North tiegii.e. negative in the Western part, positiver dlie
African coast.

April 2018

L ¥ S YL S —_—

_Anamalous 200—-hPa Vel. Potential and Div. Wind Vector

2 3 4+ 5

fig.l.2.1: Velocity Potential Anomalies at 200 hPa and associated divergent circulation anomaly. Green (brown)

indicates a divergence-upward anomaly (convergence-downward anomaly).

http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt24.shtml
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MJO (fig. 1.2.b):

MJO was weak in April.

(RMM1,RMM2] phase space for 17-Feb-2016 to 16-May-2016
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fig.1.2.b: indices MJO http://cawcr.gov.au/stafffmwheeler/maproom/RMM/phase.Last90days.gif

Stream Function anomalies in the high tropospkfegel.2.2 — insight into teleconnection patterns
tropically forced):

Compared to March and even February, good conyimfiipatterns over Pacific and Indian basins, up to
mid-latitudes. This is probably linked to the pstshce of velocity potential anomalies previously
discussed. The Pacific part (negative pole) oféneous PNA pattern is still visible.

Over the Atlantic, there is not such continuitydatis difficult to detect any tropical influencguo mid-
latitudes.

April 2018
200—hPa Streamfunction Anomaly
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fig.l.2.2: Stream Function Anomalies at 200 hPa.
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt22.shtml
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Geopotential height at 500 hHay. 8 — insight into mid-latitude general circtitn):

Around the north Pacific, the Pacific part of aipee PNA pattern is still clearly visible, with strong
negative anomaly over the Aleutians, and even tisgtige anomaly over Western Canada.

Around the northern Atlantic and Eurasia, strongraalies in April. Contrary to the Pacific, we dotno
detect a tropical forcing to explain (even partly¢se anomaly poles. Close to Europe, the mainalipo
from East Atlantic (-), to Mediterranean Sea (+sll describe by EA teleconnection indices (EA,~1)
with the negative core anomaly over the North Attashifted quite far to the south.

& VIETEO Géopotentiel 500 hPa - Anomalie mensuelle 04/2016
FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010
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fig.1.2.3: Anomalies of Geopotential height at 500hPa (Meteo-France)

MONTH |NAO EA WP EP-NP PNA TNH EATL/WRUS |SCAND |POLEUR
APR 16, 0.3 1.0 -0.3 15 15 0.6 -0.5 -0.1 -1.6
MAR 16| 0.4 0.7 -0.2 0.2 0.4 --- 0.3 -0.2 -0.2
FEB 16 1.4 1.9 1.6 0.2 1.7 0.2 2.4 -0.5 -2.3
JAN 16 -0.4 1.0 1.0 -0.4 1.9 -0.3 -0.5 -0.7 -2.6
DEC15 2.0 3.1 0.6 --- 0.5 0.0 13 0.1 0.6
NOV 15| 1.7 1.6 0.8 -0.9 -0.2 e 0.6 -0.4 -0.7

Evolution of the main atmospheric indices for the Northern Hemisphere for the last 6 months :

http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/table3.shtml
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Sea level pressure and circulation types over Europ

The Azores High was weaker than normal in Aprilnftuenced still North Africa, while Western Eu@p
Iberia and the western Mediterranean were dominbyetbw pressure situations, especially in thet firs
week of the month. Only temporarily low pressuréeared also further south to northern Africa. Ardun
the middle of the month, cyclonic influence alsorgased in southern parts of Central Europe, amheiu
east (Romania, Ukraine). In the last week of Bp@ricold Arctic air outbreak (connected with aaié
negative Arctic Oscillation phase) reached Europe.

South-eastern Europe and most of North Africa pedffrom high pressure influence most of the month.

METEO sion mer — 04/2016 METEQ ssion mer — i 04/2016
FRANCE Analyse ECMWF FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010

as E

00 s 0 104

fig.1.2.4: Mean sea level pressure in the RA VI Region (Europe) (top) and 1981-2010 anomalies (bottom).

Circulation indices: NAO and AO

NAO was weak on monthly average (+0.3), but wighhvariability within the month pointing to very
changeable weather conditions.

AO index was mostly negative in April except thgipaing of the month, so the exchange of air masses
between polar and middle latitudes was more intéma® normal. This can also be seen by the large
minima and maxima of geopotential anomalies inheart latitudes throughout the northern hemisphere.
Intensity was highest at the end of the month, wdwd air spread over much of Europe.

NAO March/April 2016 g AO March/April 2016 () e
o :
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5 10 15 20 25 30 4 9 14 19 24 29 5 10 15 20 25 30 4 9 14 19 24 29
March April March April

fig.1.2.5: North Atlantic Oscillation (NAO, left) and Arctic Oscillation (AO, right) indices with 1961-1990 mean
standard deviation (shading). http://www.dwd.de/rcc-cm , data from NOAA CPC:

http://www.cpc.ncep.noaa.gov/products/precip/CWIlink/daily_ao_index/teleconnections.shtml
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I.2.b Precipitation

El Nifio effects were still visible in April, ovehe tropical Pacific Ocean and the Maritime conttr{ep
to Asia and Australia) and over South America (casttBrazil / Caribbean region, and Argentina).

Dry anomaly pattern over West Africa (around then@a Gulf).

Over Europe, high spatial variability: rather wenditions to the West, dry to the South-East.

Latitude

3I0°E

o« v
o - -
o #—
i | 1 1 | | 1 | | I |
E0'W

o 30°E BO0°E W0'E 120'E 150°E 180° 150W 120°W 9w
Longitude

Aprz2oig
fig.l.2.4: Rainfall Anomalies (mm) (departure to the 1979-2000 normal) — Green corresponds to above normal

rainfall while brown indicates below normal rainfall.

http://iridl.Ideo.columbia.edu/maproom/.Global/.Precipitation/Anomaly.html

Precipitation anomalies in Europe:

Precipitation anomalies show a very large spatakbility. They exceeded 150% particularly in iber
and the western Alps, partly exceeding the 90theueile, but they were also well above normal scpk
near to the Black Sea and locally also near te#stern Mediterranean. On the other hand, mudteof t
Mediterranean area saw a very dry month with lleas half of the normal precipitation.

The precipitation distribution shows again the gah&ndency reflected by the geopotential (more

cyclonic in the west and north and some disturbsumt&astern Europe and mainly anticyclonic in
southeastern parts, though with some locally h@aggipitation).
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Absolute Anomaly of Precipitation GPCC First Guess April 2016
(reference period 1951-2000)
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fig.1.2.5: Left: Absolute anomaly (1951-2000 reference) of precipitation in the RA VI Region (Europe), data
from GPCC (Global Precipitation Climatology Centre), http://www.dwd.de/rcc-cm. Right: Percentiles of

precipitation, 1981-2010 reference. Data from NOAA Climate Prediction Center,

http://iridl.Ideo.columbia.edu/maproom/Global/Precipitation/Percentiles.html
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fig. 1.2.5a: GPCP Precipitation Index http://www.dwd.de/rcc-cm .

Monthly mean precipitation anomalies in European subregions. Subregions refer to

ECMWEF land boxes defined in Annex Il.3. Anomalies are based on gridded data from GPCC
First Guess Product, ftp://ftp-anon.dwd.de/pub/data/gpcc/PDF/GPCC_intro_products_2008.pdf,
1951-2000 reference.

Subregion Absolute anomaly GPCP Drought Index
Northern Europe +8.6 mm +0.027
Southern Europe -3.4mm -0.017

Please note: new drought index since January 2016. The GPCC drought index, which also

considers evaporation in addition to precipitation replaces the former SPI-DWD.
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I.2.c Temperature

Widespread positive anomalies, particularly overAlnctic.

Few exceptions over the continents in the nortiemisphere: Eastern Canada, Western Europe, Middle
East, SE Russia. One can note that over Alaska Ganthda, the anomaly dipole is the classical
consequence of the positive PNA circulation.

i METE Température 2m - Anomalie mensuelle 04/2016
FRANC Analyse ECMWF - réf. ERA-Intérim 1981-2010

fig.1.2.8: Temperature Anomalies (°C) (Meteo-France)

Temperature anomalies in Europe:

Monthly mean temperature in April 2016 ranged fri@ss than 5°C in the Alps to above 20°C in Middle

East. Anomalies were slightly below zero in moswedtern and parts of central Europe; there were
positive particularly in eastern parts of the RA REegion. This reflects the geopotential anomaly
distribution with most intense cyclonic influengewestern parts and most intense anticyclonic emite

in eastern parts, especially around the southseeBedkans.
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fig.1.2.9: Left graph: Absolute anomaly of temperature in the RA VI Region (Europe). Right graph:

Standardized temperature anomalies

Monthly mean temperature anomalies in European subregions: Subregions refer to ECMWF
land boxes defined in Annex IIl.3. Anomalies are based on gridded CLIMAT data from DWD,
http://www.dwd.de/rcc-cm, 1961-1990 reference.

Subregion Anomaly
Northern

+0.9°C
Europe
Southern

+1.7°C
Europe
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fig.1.2.15: Sea-Ice extension in Arctic (left), and in Antarctic (right). The pink line indicates the averaged

near-real-time data

extension (for the 1979-2000 period). http://nsidc.org/data/seaice_index/

In the Arctic (fig. 1.2.6 and 1.2.7 - left) : Persistent vemgkdeficit (< -2 std).
In the Antarctic (fig. 1.2.6 and 1.2.7 - right) : near-normal

Arctic Sea Ice Extent Antarctic Sea Ice Extent
(Area of ocean with at least 15% sea ice) (Area of ocean with at least 15% sea ice)

15~

10

10

Extent (millions of square kilometers)
Extent (millions of square kilometers)

National Snow and Ice Data Center, Boulder CO
National Snow and Ice Data Center, Boulder CO

[ — 2016 2016 —
-- 2012 2015 --
[ — 1981-2010 Average 1981-2010 Average —
8~ =2 Standard Deviations +2 Standard Deviations
1 1 1 L ) 0 I 1 I 1 )
Feb Mar Apr May Jun Feb Mar Apr May Jun

16 May 2016 16 May 2016

fig. 1.2.16 : Sea-Ice extension evolution from NSIDC.

http://nsidc.org/data/seaice_index/images/daily_images/N_stddev_timeseries.png
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. SEASONAL FORECAST FROM DYNAMICAL MODELS

El Nifio is now in a rapidly decaying phase. Thapimg with atmospheric response would significantl
decrease in the coming weeks and months. Seasaddisrare suggesting an evolution towards oceanic
la Nifia conditions which could occur as soon asntleath of July (potentially June, considering Nirb3
index).

The atmospheric response is consistent with La Mirea the Indian and Pacific basin, the dispersson
higher over the Atlantic basin and a fortiori o#mrope.

11.1.0CEANIC FORECASTS

Il.1.a Sea surface temperature (SST)

Pacific Ocean: Along the equator, models are in good agreemedt saggest that a negative SST
anomaly should rapidly spread westward up to thelida. Positive SST anomalies should maintain on
both sides (North and South). Over the Nifo 3.4, b@WNifa threshold could be reached very soon (see
median value of the Eurosip Nifio 3.4 plume, figlire.5), perhaps in June. Over north Pacific, pesit
PDO is still present. Over south Pacific, warm aat@s should prevail, but an area of colder waters
should persist along the ZCPS.

Indian Ocean: Warmer than normal over a large part of the basinegative anomaly is forecasted along
the African coast. So 10D should become negative.

Atlantic Ocean: in the tropics, the cold bias of CFS (NCEP modal$ disappeared. Anyway, there are
still some noticeable differences between modelshé Guinea Gulf, ECMWEF is colder than the other
models, the “no signal” of EUROSIP hides a highiafaifity in the forecasts. Concerning Northern
Atlantic, CFS is less cold than the others, andelim Europe and Africa, its anomalies are eveitipes

(negative with the other models).
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ECMWF Seasonal Forecast Systemn 4
JJA 20186

Mean forecast SST anomaly
Forecast start reference is01/05/16
Ensemble size = 51, climate size = 450
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fig.ll.1.1: SST anomaly forecast from ECMWF

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/seasonal_range_forecast/group/
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fig.ll.1.2: SST Anomaly forecast from Meteo-France (recalibrated with respect of observation).

http://elaboration.seasonal.meteo.fr
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fig.1l.1.3: SST anomaly forecast from NCEP.
http://www.cpc.ncep.noaa.gov/products/people/wwang/cfsv2fcst/imagesind1/gIbSSTSealnd1.gif

ECMWF/Met Office/Meteo-France/NCEP
JJA 2016

EUROSIP multi-model seasonal forecast
Mean forecast SST anomaly

Forecast start refersnce is 01/05/16
Variance-standardized mean
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fig.ll.1.4: SST Forecasted anomaly from Euro-SIP
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11.1.b ENSO forecast

{3 ) WoRAVI
N ¥ £ RCC Network

Forecast Phase:. high probability of La Nifia (around 75% with EUROSIP) from July (possibly
June)

Models in good agreement for a rapid decreaseefrpical Pacific SST in the Nifio 3.4 region fbet

next 3 months, with values becoming negative as smthe month of June and that could reach Nifia
thresholds in June or July.
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fig.11.1.5: SST anomaly forecasts in the Nifio boxes from Météo-France (top) and ECMWF (middle) - monthly mean

for individual members - and EuroSIP (bottom) — recalibrated distributions - ( http://elaboration.seasonal.meteo.fr ,
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11.1.c Atlantic ocean forecasts
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fig.1l.1.6: SSTs anomaly forecasts in the Atlantic Ocean boxes from Météo-France and ECMWF, plumes /

climagrams correspond to ensemble members and monthly means.

11.1.d Indian ocean forecasts
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fig.1l.1.7: SSTs anomaly forecasts in the Indian Ocean boxes from Météo-France and ECMWF, plumes /

climagrams correspond to ensemble members and monthly means.
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11.2. GENERAL CIRCULATION FORECAST

11.2.a Global forecast

Velocity potential anomaly field (cf. fig. 11.2.1 — insight into Hadley-Walker cirtation anomalies) and
Stream Function anomaly field(cf. fig. 11.2.1 — insight into teleconnection peins tropically forced):

According to the rapid evolution of oceanic corwhs in equatorial Pacific (toward La Nina condipn

MF, ECMWF and JMA forecasts exhibit a dipole of @rd/downward anomaly motion between Indian
Ocean and Western Pacific. This pattern is congistéh a La Nina, probably reinforced by warmeauth
normal SST in the Indian Ocean. One can note kiegietare some differences between models concerning
the position and the strength of the Indian pofvard anomaly), and they are in good agreemerthéor
west Pacific pole (downward anomaly).

Anywhere else (especially over the Atlantic), thare significant differences in terms of velocity

potential anomalies. Anyway the main signal is pesi(downward motion anomaly) in the western part

of the Atlantic tropics.

Looking at streamfunction anomaly fields, the siggegems to be trapped in the tropics for the Nonthe
hemisphere. In other words, no trace of teleconmetcbward mid-latitudes in the Northern hemisphere
However, the main poles (over Africa, Indian Oceasia, Australia, and Western Pacific) are consiste
and could reinforce the confidence in the foretasthese regions.

JJA CHI&PSI@200 [IC = May. 2016 ]

Meteo-France S4 Psi - zonal mean
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fig.11.2.1: Velocity Potential anomaly field x (shaded area — green negative anomaly and pink positive anomaly),
associated Divergent Circulation anomaly (arrows) and Stream Function anomaly y (isolines — red positive and blue
negative) at 200 hPa by Météo-France (top) and ECMWF (bottom).
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11.2.b North hemisphere forecast and Europe

Geopotential height anomaliegfig. 11.2.2 — insight into mid-latitude generataulation anomalies):

In northern hemisphere mid-latitudes, large spreadGPC forecasts. Also a large spread within
EUROSIP, as illustrated below with MF and ECMWF.

Over North Atlantic and Europe, no dominant cirtiola pattern for JJA. The only consistent signal
between some models and consistent with streamémnchaps is a positive anomaly in subtropics
(around 30°N West of Iberian peninsula) and a neganomaly to the north of it. It corresponds to a
positive phase of the East Atlantic variability neofNote that this mode has been positive for muoaa 6
months.

However in terms of weather regime, MF and ECMWé-\aary different.

JJA Z500 Forecast [IC = May. 2016 ]
Meteo-France S4 ECMWF 54

fig.11.2.2: Anomalies of Geopotential Height at 500 hPa from Météo-France (left) and ECMWF (right).
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fig.11.2.3: North Atlantic Regime occurrence anomalies from Météo-France and ECMWF : vertical bars represent the

excitation frequency anomaly (in %) for each of the 4 regimes.
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1.3. IMPACT: TEMPERATURE FORECASTS

Widespread warm anomalies forecast all over thédvBew exception over maritime areas (often
associated with negative SST anomalies: equat@aeific, North Atlantic), and very few over contiris.
Over Europe, the cold oceanic influence shouldtiiersportant in the very western regions: froneth
British Isles (especially Ireland) to Portugal (keainfluence). Elsewhere, an East Atlantic like
circulation should lead to an enhanced probalilitgositive anomalies. However, due to the large
uncertainty concerning the position of circulateamomalies, this signal should be taken with cauiios
more probable over Mediterranean regions and HaEiemope.

11.3.a ECMWF

ECMWF Seasonal Forecast System 4
Prob(most likely category of 2m temperature) JJA 2016
Forecast start reference is 01/05/16
Ensemble size - 51, climate size - 450
<—— below lower tercie above upper tercile ——
o o0e: Jllec.7oe. IS0 ece | 40500 other 40..50% s0.e0% [Jlec. 7o 7o 100%

1207 E 1507W 1207 W 20 W B0°W 20w O°E 30°E B0°E 0°E 1207 E 150°E

fig.1.3.1: Most likely category probability of T2m from ECMWF. Categories are Above Normal, Below Normal and «

other » category (Normal and No Signal). http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/
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11.3.b Météo-France

T2 M PREVISION ARPS4 JUIN-JUILLET-AOUT RUN DE MAI 2016

-1B0 -1 -m -0 -@ o ag L = 1z e
|
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Inf normal narmal 2up narmal nanzign

PROBAEILITE (%) DE LA CATEGORIE LA PLUS PROBAELE

fig.1.3.2: Most likely category of T2m. Categories are Above, Below and Close to Normal. White zones correspond

to No Signal. http://elaboration.seasonal.meteo.fr/

I1.3.c Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial month is 05 2016)
Most likely category of Surface Temperature for JJA 2016

30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W

Probability (%) of Most Likely Category

Below Normal Normal (>35%) Above Normal ®IMA
T ] [ [ ——
35 40 50 60 80 35 40 50 60 80

fig.11.3.3: Most likely category of T2m. Categories are Above, Below and Close to Normal. White zones correspond

to No Signal. http://ds.data.jma.go.jp/tcc/tcc/products/model/probfcst/4mE/fcst/fcst_gl.php
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11.3.d EUROSIP

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP

Prob(most likely category of 2m temperature) JUA 2016
Forecast start reference is 01/05/16
Umweighted mean

=—- below bwer tercile above upper tercile —-—-=

o100 llec. 7o [ls0.ec. | |aD.50% other 40..50% s0..60% [Jllec.7ov. [ll7o..100%

180° E 150°W 1202w 207 W B0 W 307w O°E 30°E B0°E 20° E 120° E 150°E

fig.11.3.4: Multi-Model Probabilistic forecasts for T2m from EUROSIP (2 Categories, Below and

Above normal — White zones correspond to No signal and Normal).

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/

11.4. IMPACT : PRECIPITATION FORECAST

Over the Pacific, associated with the emergen@eaaid anomaly along the equator, a dry anomaly is
forecast to develop between 5°N and 5°S. Positirdall anomalies should persist on both sides (see
velocity potential anomalies).

Also linked to this evolution toward La Nina, astg wet anomaly should appear over the Maritime
Continent, Australia. This is consistent with theocity potential anomaly maps, where the upward
anomaly generally extends over almost the wholebap to Eastern Africa (north of the equator).
Conversely rainfall should be below average onAthentic side of West Africa: possibly a consequenc
of cool SST.

Over Europe, a drier than normal signal is foresasly several models over Iberia, this is in acance
with the main probable scenario in terms of ciriala Elsewhere, no clear signal emerges.
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11.4.a ECMWF

ECMWF Seasonal Forecast System 4
Prob(most likely category of precipitation) JJA 2016
Forecast start reference is 01/05/16
Ensemble size - 51, climate size - 450
<--— below kower tercile above upper tercile -
o100 eo.70% | 50.80% | |40.50% | |other [ Jac.s0% []s0..e0% [lec.7ov [ll7o.100%

120° E 150°E

1307 E 150°W 120°W 20w B0 W 30TW Q°E 30°E B0°E 0°E

fig.1l.4.1: Most likely category probability of rainfall from ECMWEF. Categories are Above Normal, Below Normal and

« other » category (Normal and No Signal). http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/

11.4.b Météo-France

PRECIPITATIONS PREVISION ARPS4 JUIN-JUILLET-AOUT RUN DE MAI 2016
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fig.1l.4.2: Most likely category of Rainfall. Categories are Above, Below and Close to Normal. White zones

correspond to No Signal. http://elaboration.seasonal.meteo.fr/
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Il.4.c Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial month is 05 2016)
Most likely category of Precipitation for JJA 2016
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fig.11.4.5: Most likely category of Rainfall from JMA. Categories are Above, Below and Close to Normal. White zones
correspond to No Signal. http://ds.data.jma.go.jp/tcc/tcc/products/model/probfcst/4mE/fcst/fcst_gl.php
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11.4.d EUROSIP

EURQSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
JJA 2016

Prob(most likely category of precipitation)
Forecast start reference is 01/05/16
Urweighted mean
=-—— below lower texile above upper tercile ——
W7o 100 o, 7o [ 50.60% | |40.50% other | Jao.s0% [s0..ecc. [llec.7ov. 7O 100%
B0°E 0°E 1207 E 150°E

B0°W 30°W Q°E 30°E

fig.11.4.7: Multi-Model Probabilistic forecasts for precipitation from EUROSIP (2 Categories, Below and Above
normal — White zones correspond to No signal).
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/
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11.5. REGIONAL TEMPERATURES and PRECIPITATIONS

T2M Europe_N 2016 05 T2M Europe_S 2016 05

s

Anomalie degre C

oamw

AR

Anomalie degre C
Sbbibbhlbblo-nmuwnonavwod

etk

Forecast initial date: 2016 501

2m temp. anomalies (K) latitude= 6500 50.0 longitude= -10.0to 30.0
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fig.11.5.1 : Climagrams for Temperature in Northern Europe (left) and in Southern Europe (right) from Météo-France
(top) and ECMWF (bottom).
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fig.11.5.2 : Climagrams for Rainfall in Northern Europe (left) and in Southern Europe (right) from Météo-France (top)
and ECMWF (bottom).
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11.6.. MODEL’S CONSISTENCY

Not available

fig.11.6.1 : GPCs Consistency maps from LC-MME http://www.wmolc.org/

For SST :
For Z500 :
For T2m:

For Precipitation :

1.7. "EXTREME" SCENARIOS

T 2M PREVISICN ARPS4 JUIN-JUILLET-AQUT RUN DE MAI 2016 T 2M PREVISION ARPS4 JUIN-JUILLET-AOUT RUN DE MAI 2018
o o

o
FFIOBAEIILITE(‘Y ) FOHTE ANOMALIE N EGATWE PHQEABILITE(%) FOHTE ANDMAL!E FDSIT!VE

ECMWF Seasonal Forecast System 4 ECMWF Seasonal Forecast
Prob(highest 20% of climatology) - 2m temperature JJA 2016 Prob(lowest 20% of climatology) - 2m temperature
Forecast siar refererce is 01/05/16 Forecast start reference is 01,05/16
Ensemble size - 51, climale size - 450 Ensemble size - 51, chimate size - 450
.o 10.30% [ ]30.40% B %0.50% [ =o..70% [ 701007 Io. 1o [_J1o.30% [[T]=0..40% I «0..50%

System 4
JJA 2016

[ s0..70% I 0. 100

fig.1l.7.1 : Top : Meteo-France T2m probability of « extreme » below normal conditions (left -

lowest ~15% of the

distribution) and "extreme" above normal conditions (right - highest ~15% of the distribution). Bottom : ECMWF T2m

probability of « extreme » below normal conditions (left - lowest ~20% of the distribution) and "extreme" above

normal conditions (right — highest ~20% of the distribution).
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ECMWF Seasonal Forecast Syslem 4 ECMWF Seasonal Forecast System 4
Prob(lowest 20% of cllrnatulogy) precipitation JJA 2016 Prob(highest 20% of chmatology) precipitation JJA 2016
Forecast star reference is 01/105/1 Forecast stari reference is 01/05/1
Ensemble size - 51, chmale size = 450 Ensemble size - 51, cimale sze = 450
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fig.1l.7.2 : Top : Meteo-France rainfall probability of « extreme » below normal conditions (left - lowest ~15% of the
distribution) and "extreme" above normal conditions (right - highest ~15% of the distribution).
Bottom : ECMWEF rainfall probability of « extreme » below normal conditions (left - lowest ~20% of the distribution)

and "extreme" above normal conditions (right — highest ~20% of the distribution).

11.8. DISCUSSION AND SUMMARY

11.8.a Forecast over Europe

Temperatures: slight cool signal for the Westem pithe British Isles. Moderate signal for warntesn
normal conditions for Southern and Eastern Europe.

Precipitation: no scenario, except for the IbeRaminsula region where a small dry signal seerbg to
emerging, in a continuation of last month forecast.
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Prévisions saisonniéres probabilistes de températures pour le trimestre prochain
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11.8.b Tropical cyclone activity

Above normal activity over Northeast Pacific.

ECMWEF Seasonal Forecast System 4
Tropical Storm Frequency JJASON 2016
Forecast starl reference is 01/05/2016 Climate (initial dates) = 1990-2009
Ensemble size = 51 climate siza =300
- Forecast mean = Standard deviation - Climate mean
IE 40'E EOE S0E 100E 120'E 140°E 180'E EE AB0"W 40" 120w A0 VW EOVW 40U DV

E 40E e E WOE 1EE MO'E 1B0E TAE 1E0TW M0TW ECW 10TW B0TW E0TW DWW

Mot Significant Significant at 5%

fig.l.8.1: Seasonal forecast of the frequency of Tropical Cyclones from EUROSIP (Météo-France & ECMWF).

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/
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ANNEX

11.9. SEASONAL FORECASTS

Presently several centres provide seasonal fosgcaspecially those designated as Global ProduCergres by
WMO (see http://www.wmo.int/pages/prog/wcp/wcasp&producers_forecasts.html).

m BoM, CMA, CPTEC, ECMWF, JMA, KMA, Météo-France, € and UK Met Office have ocean/atmosphere
coupled models. The other centres have atmospinesitels which are forced by a SST evolution which is
prescribed for the entire period of forecast.

m LC-MME and Euro-SIP provide multi-model forecas&uro-Sip is presently composed using 4 models
(ECMWEF, Météo-France, NCEP and UK Met Office). LOV uses information coming from most of the GPCs ;
providing deterministic and probabilistic combimets of several coupled and forced models.

Seasonal forecasts use the ensemble techniquenflesancertainty sources inherent to these forec&sveral
Atmospheric and/or oceanic initial states are uegaerform several forecasts with slightly differemtial state in

order to sample the uncertainty related to impérkeowledge of the initial state of the climate teys. When

possible, the model uncertainty is sampled usingrs¢ models or several version of the same modehe

horizontal resolution of the Global models is cuothg between 100 and 300km. This mean that onlygéescale
feature make sense in the interpretation of theedorecasts. Generally speaking, the temper&tveeasts show
better skills than rainfall forecasts. Then, itstgia natural weakness of the seasonal predityaiilSpring (ref to
North Hemisphere).

In order to better interpretate the results, iteéisommended to look to verification maps and graphgh give
some insight into the expected level of skill fospecific parameter, region and period. A set ofesis presented
on the web-site of the Lead-Centre for Verificati(see http://www.bom.gov.au/wmo/Irfv¥/; scores are also
available at the specific web site of each centres.

This bulletin collects all the information availabthe 21" of the current month preceding the forecasted 8tmo
period.

11.10. « NINO », SOl INDICES AND OCEANIC BOXES

El Nifio and La Nifia events primarily affect trogicagions and are monitored by following the SS®letron in
specific area of the equatorial Pacific.

- Nifio 1+2: 0°/10°S  80W-90W ; it is the regiorheve the SST warming is developing first at thefaser

(especially for coastal events).

- Nifio 3 : 5°S/5°N 90W-150W ; it is the regionevhk the interanual variability of SST is the greate

- Nifio 4 : 5°S/5°N  160E- 150/ ; it is the region where SST evolution have thergest relationship with
evolution of convection over the equatorial Pacific

- Nifio 3.4 : 5°S/5°N  120W-170W ; it is a comprsmibetween Nifio 3 and Nifio 4 boxes (SST variakdity

Rainfall impact).

Associated to the oceanic « El Nifio / La Nifia »négeand taking into account the strong ocean/asimene
coupling, the atmosphere shows also interanuahlility associated to these events. It is monitargeidg the SOI
(Southern Oscillation Index). This indice is calted using standardized sea level pressure atiTahmius
standardized sea level pressure at Darwin (seeealigwre). It represents the Walker (zonal) cirtiola and its
modifications. Its sign is opposite to the SST aalynmeaning that when the SST is warmer (respdygtivader)
than normal (Nifio respectively Nifia event), theaairculation is weakened (respectively strengéuin
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Oceanic boxes used in this bulletin :
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1.11.LAND BOXES

Some forecasts correspond to box averaged value®iioe specific area over continental regions. & hexes are
described in the following map and are common t&EF- and Météo-France.
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