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I. DESCRIPTION OF THE CLIMATE SYSTEM
(NOVEMBER 2014)

1.1.0CEANIC ANALYSIS

l.1.aGlobal analysis

At the surface (fig. 1) :

In the equatorial waveguide, slight warming in the Eastern and Central Padifidink with the
circulation of a warm Kelvin wave in subsurface(f2). In November the SST anomaly pattern in the
equatorial Pacific still doesn't really look like &l Nino situation, with positive anomalies albad) the
equator. In the Indian Ocean no clear evolutiai,vearmer than normal. In the Atlantic Ocean ahti
reinforcement of the cold anomaly.

In thetropics, some evolution. Still warmer than normal condiion the Northern Pacific, but the
anomaly is decreasing. In the Northern Atlantie, warm anomaly is now limited to the Western part.
the Southern hemisphere, still warm anomalies ffarstralia to Madagascar, but weaker than last month

In the sub-tropics and mid latitudes, persistent strong anomaly structures in the NortPacific (with
an extension of the cold anomaly in the Southert).p&/e still have the same anomaly pattern in Nort
Atlantic.
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PSY3Y3R3 SST Anomaly Trend (ref: GLORYS2V3) 11/2014 — 10/2014
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fig.l.1.1: top : SSTs Anomalies (°C) . Bottom : SST tendefocyrent — previous month), (reference
Glorys 1992-2009http://bcg.mercator-ocean. fr/

In subsurface (fig. 2) :

In the Pacific : in the equatorial band (10°N-10°S), strong pesiheat content anomalies in Central
Pacific along the Equator and neutral conditionthavery eastern part. Persistent negative anemili
the Northern hemisphere between 10°N and 20°N).

In the Atlantic : cool conditions in the equatorial waveguidetha Tropical North Atlantic, globally
negative anomalies from West Africa to the Northawast of South America (North Hemisphere).
Positive anomalies in the Tropical South Atlangtobally, except close to the Angola's coast).

In thelndian Ocean : globally warmer than normal in the equatoriaveguide. Complex anomaly field
in Southern hemisphere.

PSY3V3AR3 Heat content 0-300m Anomaly {ref: GLOPYQ2\/3) 11/2014
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fig.l.1.2: map of Heat Content Anomalies (first 300m, kJ/cne2erence Glorys 1992-2009)
http://bcg.mercator-ocean.fr/
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[.1.b Pacific Basin

Most of the Northern Hemisphere shows a positivé &%maly; a negative one is visible in the western
part of the Northern basin.

SST anomaly field still shows two maximum in theliaiprial Pacific : one in the Eastern part, another
close to the dateline. Trace of a Kelvin wave pgati@n in sub-surface.

SOI (-0.9,http://www.cpc.ncep.noaa.gov/data/indicey/sconsistent with the development of an El
Nifo.

In the Nifio boxes (4, 3.4, 3 et 1+2 ; see definiiito Annex) the monthly averages are respectivieBFC,
0.8°C, 0.9°C to 0.7°C from West to East
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November 2014 Anomalies

fig.l.1.3: SST Anomalies and Wind anomalies over the EqigtBacific from TAO/TRITON.
http://www.pmel.noaa.gov/tao/jsdisplay/monthly-suargimonthly-summary.htmi

PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross section 2°N—2°S Pacific 10/2014 PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross section 2°N—2°S Pacific 11/2014
AT T T T T T W 0 TR T TN T T R

0OF T 3] E—T T T
100 = 100 =
200 — 2001 =
s E E s E
a = A a - |
o E E| o E E
300 — - 300 — =
400 — 400 =
oot <M (S S N B S S S S S P E i Si¥ § 9 sooE & S 4 ¢ 4 g [P ] T L .
110E 120E 130E 140E 150E 160E 170E 180 170W 160W 150W 140W 130W 120W 110W 100W 90W BOW 70W 110E 120E 130E 140E 150E 160E 170E 180 170W 160W 150W 140w 130W 120w 110W 100W 90W 8OW 70W
Langitude Longitude
latitudes in [—2.0, 2.0] — (17 points) A Mercator latitudes in [-2.0, 2.0] — (17 points) A Mercator
(degree_Celsius): Min= —1.61, Max= 2.61, Int= 0.50 @ ocen | (degree_Celsius): Min= —1.73, Max= 3.30, Int= 0.50 @ ocean |
: T I ]
==f =& -4 -3 =2 -1 o] 1 2 3 4 5 B ~6 =& = -3 =2 =1 0 1 2 3 4 5 B

fig.l.1.4: Oceanic temperature anomaly in the first 500 rsatethe Equatorial Pacific (previous and
current month)http://bcg.mercator-ocean.fr

In the equatorial wavequide (fig. 4 and:5 Kelvin wave is clearly visible, consistent hwé reactivation
of El Nino in the next months.
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PSY3V3R3 D20 Anomaly (ref: GLORYSOVE) Equator (2°5—2°H), 12/2013 to 11,/2014
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fig.l.1.5: Hovmuller diagram of Thermocline Depth Anomalfe® (depth of the 20°C isotherm) along
the equator for all oceanic basins over a 6 moattoghttp://bcg.mercator-ocean.fr/

[.1.c Atlantic Basin

Northern Tropical Atlantic : close to normal (slightly warmer than normaf J{BlA box)

Equatorial waveguide : negative anomaly in the central part, neutraghenGuinean Gulf.

The Southern Tropical Atlantic : slight positive anomaly in the Eastern partselto the African coast
(Angola), slighty negative elsewhere.

The TASI index is positive.

Sea surface temperature near Europe :

Still warmer than normal SST in the northern latés (north auf Iceland) and on all water surfa@zs n
the European coasts, except the Aegean Sea andosote®f eastern Europe (coasts of northern Russia
parts of the Black Sea), which were colder duestuescold atmospheric outbreaks over eastern Europe
advancing quite far to the south. Though, anomalrethe western Mediterranean and the Biscay were
not as high as in October, as the cold anomaly thwecentral North Atlantic extended to the east.
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PSY3V3R3 SST 11/2014
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fig.l.1.6 : Mean sea surface temperature in the RA VI Reffamope) and anomaly (reference Glorys
1992-2009)http://bcg.mercator-ocean.fr/

l.1.d Indian Basin
Southern Tropical Indian Ocean : warmer than normal conditions over most of tasitb.

Equatorial waveguide : a positive anomaly all along the equator, theldvheutral.
Northern Tropical Indian Ocean : warmer than normal
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1.2. ATMOSPHERE

|.2.aGeneral Circulation

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

Globally the anomaly field looks quite complicatéthe MJO became active in the second half of
November in sector 3 and 4.

On the Pacific : weak anomalies in the Pacific. This is almostststent with the SST anomaly pattern,
which doesn’t show any significant gradient along équator. We notice the same very weak upward
motion anomalies than in October, in the Western (Mdest to the dateline) and in the Eastern dadec
to Central America. This pattern almost correspdodsNifio response.

On the Atlantic : like in September an October, there is a lagyevergent circulation anomaly
(downward motion anomaly) in the tropics, in thertiern hemisphere. The Western part is probably
linked to the divergent circulation anomaly in thastern Pacific. The North-Eastern part is likelyren
linked to the negative SST anomaly. And the equaltpart is a typical Nifio impact.

On thelndian Ocean : relatively strong et vast upward motion anomalgarly related to MJO .

Navember 2014
Anamalous 200—hPa Vel. Potential and Dw Wmd Vector

_D GOE 1 EDE 180 1 Etj'u'u' GOW 8 0
| | I | |
-3 -2 -1 1 2 3 + 5
fig.1.2.1: Velocity Potential Anomalies at 200 h&ad associated divergent circulation anomaly. Green
(brown) indicates a divergence-upward anomaly (eogence-downward anomaly).
http://www.cpc.ncep.noaa.gov/products/CDB/Tropigs?4.shtml

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

Very weak anomalies in the tropics. No evidentdratteleconnexion from tropics to mid-latitudes.
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fig.1.2.2: Stream Function Anomalies at 200 hPa.
http://www.cpc.ncep.noaa.gov/products/CDB/Tropigs?2.shtml

Geopotential height at 500 hPa (fig. 8 — insighd imid-latitude general circulation) :

The main Z500 anomalies above 30°N are very liklely to high latitude circulation. Anomalies are
globally strong in the Northern hemisphere, witbacltraces of blocking periods in the Alaska regiod
over Scandinavia.

METE! Géopotentiel 500 hPa — Anomalie mensuelle 11/2014
FRANC| Analyse ECMWF - réf. ERA-Intérim 1981-2010

-275 -250 -225 -200 -175 150 -125 -100 -75 -50 -25 0 25 50 75 100 125 150 175 200 225 250 275

fig.1.2.3: Anomalies of Geopotential height at 58@h(Meteo-France)
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MONTHNAO EA WP EP-NPPNA TNH EATL/WRUSSCAND POLEUR

NOV 14 06 04 0.1 3.2 0.6 --- 1.3 18 18
OCT14-09 1.0 -03 -0.7 11 --- -0.4 11 -1.0
SEP 14 1.7 0.2 -1.2 0.2 0.8 --- 0.5 11 11
AUG 14-2.3 0.8 -0.8 -1.0 1.3 --- -1.7 -0.6 1.6
JuL14 0.2 0.6 -1.6 0.3 0.5 --- -0.3 1.6 -0.9
JUN 14 -0.7 -1.0 -0.3 -0.7 -1.4 --- 0.0 0.2 -0.0

Evolution of the main atmospheric indices for thertdern Hemisphere for the last 6 months:
http://www.cpc.ncep.noaa.gov/products/CDB/Extraitsfiable3.shtml

Sea level pressure and circulation types over Eirop

The Icelandic Low was deeper than normal and adieoAzores High slightly stronger resulting in a
stronger than normal westerly flow over the NortiaAtic and slightly positive phases of NAO and EA.
On the other hand, a very pronounced meridionaktetlation occurred over Europe. Low pressure
disturbances extended far to southwestern Eurayleicing intense lows particularly over the western
Mediterranean and a flow of warm subtropical annirsouth to north, whereas a huge and more intense
than normal blocking high established over westaris of eastern Europe. Both, the low pressure ove
southwestern Europe and the blocking high anomeigneling also over Scandinavia are very consistent
with a positive SCAND pattern phase, which was oh¢he dominating patterns for Europe (SCAND
index +1.8). POLEUR pattern index has the same Wgghe, indicating a strong polar vortex at the sam
time.

D METEQ Pression mer - Moyenne mensuelle 11/2014 METEO Pression mer - Anomalie mensuelle 11/2014
FRANCE Analyse ECUWF FRANCE ‘Analyse ECMWF - ét. ERA-intérim 19812010

0 o -0 o
o 2 a0
L[ E— T T - L T I I J

fig.l.2.4: Mean sea level pressure in the RA VI RadgEurope) (left) and 1981-2010 anomalies (right)
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Circulation indices: NAO and AO

NAO did not show large fluctuations in most of Nouger except at the end of the month, when a clear
tendency to a positive mode began. This resultedsinghtly positive NAO index of +0.6 on monthly
average.

AO had a short negative phase around the middiogémber, which was only a weak fluctuation in
NAO. Likely, significant contributions to the negat AO phase came from other parts of the northern
hemisphere, since geopotential anomalies were ginstrong over the whole hemisphere. Monthly
average of November AO was -0.5, much weaker th&ctober.

%
I
(]

NAO October/November 2014 ) AO October/November 2014 (o) ezl

§ o
®
44

—— mean +/- standard devi 1991 — —— mean +/- standard deviation 1961-1990 —— index
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Y [ I e = o [IS
8
a
a
3
]
2
8
5
a
2

Ind

o ) ~

5 10 15 20 25 30 4 9 14 19 24 29 5 10 15 20 25 30 4 9 14 19 24 29
October November October November

fig.1.2.5: North Atlantic Oscillation (NAO, upperrgph) and Arctic Oscillation (AO, lower graph) inds
with 1961-1990 mean standard deviation (shadimitp.//www.dwd.de/rcc-cm data from NOAA CPC:
http://www.cpc.ncep.noaa.gov/products/precip/CWhiakly ao_index/teleconnections.shtml

|.2.b Precipitation

L;titude

o I0°E GO°E aE 120°E 150°E L= el 150W 120°W oW B0"W 30w
Longitude

Meow 2014
fig.l.2.4: Rainfall Anomalies (mm) (departure te@th979-2000 normal) — Green corresponds to above

normal rainfall while brown indicates below nornnainfall.
http://iridl.ldeo.columbia.edu/maproom/.Global/.Eiptation/Anomaly.html
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Intertropical zones (including sub-tropics) : patchy anomaly map over inter-tropical Pacifmnsistent
with velocity potential field. Over the Indian Oeegood consistency with the Velocity Potential
anomalies, with strong positive anomaly along tipeagorial. In contrast, drier than normal condison
over the maritime continent. Drier than normal dtod over the Caribbean region up to Brazil,
incontrast with South-Western art of the continent.

Mid-latitudes : we notice a strong East-West contrast over Europ

Precipitation anomalies in Europe:

Much higher-than-normal precipitation over westsonth-western Europe and the western
Mediterranean, particularly heavy precipitation roseuthern France / northern Italy with severediag.

In contrast, much drier than normal over most at@a, central and northern Europe. These anomalies
reflect very well the mean pressure distributiomsrdeurope related to the positive SCAND phase.

Absolute Anomaly of Precipitation GPCC First Guess November 2014
(reference period 1951-2000)

) .
¢ \

© DWD 04/12/2014

[ , . I ——— ]
-70 -50 -30 -10 10 30 50 70
[mm]
fig.1.2.5: Left: Absolute anomaly (1951-2000 refece) of precipitation in the RA VI Region (Europe),
data from GPCC (Global Precipitation Climatologyn@e), http://www.dwd.de/rcc-cmRight:
Percentiles of precipitation, 1981-2010 referefaa from NOAA Climate Prediction Center,
http://iridl.Ideo.columbia.edu/maproom/Global/Pgtation/Percentiles.html
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W extremely dry
severely dry
moderately dry
slightly dry

slightly wet

moderately wet

W very wet

B extremely wet

Data basis: GPCC First Guess Product © DWD 04/12/2014
| [ ] ] [ |
-2 -1.5 -1.0 0 1.0 15 2.0

[drought classes]

fig. .2.5a: Standardized Precipitation Index wittWD modification (DWD-SPI),
http://www.dwd.de/rcc-cm

Monthly mean precipitation anomalies in Europeanraegions. Subregions refer to ECMWF land boxes
defined in Annex II.3. Anomalies are based on deid data from GPCC First Guess Product, ftp://ftp-
anon.dwd.de/pub/data/gpcc/PDF/GPCC _intro_produ68.pdf, 1951-2000 reference.

Relative of
Subregion | Absolute 500 poop | SPIDWD
anomaly Drought Index
normal
Northern Europe -19.1 mm 70.6 % -0.631
Southern Euroge +14.5 mm 114.7 % +0.181
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|.2.c Temperature

- METE! Température 2m — Anomalie mensuelle 11/2014
FRANC Analyse ECMWF - réf. ERA-Intérim 1981-2010

30° 60°

-10 -9 -8 -7 -6 -1 0 1 2 3 4 5 6 7 8 9 10

fig.I.2.6: 'I:emberéture Anomalies (°C) (Meteo-France

Consistent with the geopotential anomaly fieldpisty anomalies in temperature. Globally positive

anomaly over Europe and vast negative anomalyRussia.. Strong contrast over North America, result
of the blocking period.

Temperature anomalies in Europe:

Large positive anomalies over most of Europe réflgahe strong subtropical airflow reaching fathe
north, consistent to the geopotential anomaliegaiee anomalies especially in southern parts sfeza
Europe; east of the European high pressure zofeaoanoved quite far to the south.

T 2m - 11/2014 2m - é 11/2014
{ i FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010 ! E FRANCE ‘Analyse ECMWF - réf. ERA-Intérim 1981-2010
o~ " .

i3 S o s »
R E— —— —T — L 4
T T

Absolute a‘noﬁmBaIVy of ie;nperature ) ItiAq\/If‘Rénzyicn)n UzEUrozpe)z. Right graph:
Standardized temperature anomalies

fig. .2.7: Left graph:
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|.2.d Sea ice

Sea Ice Extent Sea Ice Extent
Nov 2014 Nov 2014
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near-real-time data

median median

ice edge ice edge
Total extent = 10.4 million sq km Total extent = 16.6 million sq km

fig.1.2.6: Sea-Ice extension in Arctic (left), amdAntarctic (right). The pink line indicates theesiaged
extension (for the 1979-2000 period)tp://nsidc.org/data/seaice_index/

near-real-time data

In Arctic (fig. 1.2.6 and 1.2.7 - |eft) : below normal sea-ice, mainly link to the defwit the Pacific side.
In Antarctic (fig. 1.2.6 and 1.2.7 - right) : close to normal sea-ice extension.

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)

2014-2015 —

5 F 2012-2013 -~

4+ o g 1981-2010 Average —
fea== +2 Standard Deviations

5 — 2014-2015

--2013-2014

— 1981-2010 Average
+2 Standard Deviations

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

0
Sep Oct Nov Dec Jan Sep Oct Nov Dec Jan

15 Doc 2014 15Dec201s

fig. 1.2.7 : Sea-Ice extension evolution from NSIDC
http://nsidc.org/data/seaice_index/images/daily gesdN_stddev_timeseries.png
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Il. SEASONAL FORECASTS FOR JFM FROM DYNAMICAL
MODELS

1.1.0CEANIC FORECASTS

Il.1.a Sea surface temperature (SST)

ECMWF Seasonal Forecast System 4

Mean forecast SST anomaly JFM 2015
Forecast start reference is 011214
Ensemble size = 51, climate size = 450
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fig.Il.1.1: SST anomaly forecast from ECMWF
http://www.ecmwf.int/products/forecasts/d/charta&senal/forecast/seasonal_range_forecast/group/

SST PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014

—180" -150" -120° -80" -60° —an” o ao” 60" o0” 1207 150" 180"

-0.5 0.0 05
ANOMALIE (deg.)

fig.1.1.2: SST Anomaly forecast from Meteo-Frarfoecalibrated with respect of observation).
http://elaboration.seasonal.meteo.fr

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETN n°187 January 2015 15/33



{ <5} WMORAVI

9 Y RCC Network

For the 2 individual models :

Whatever the differences in the post-processirtg@bnomalies (including reference period for the
hindcast ; 81-2010 for ECMWF and 91-2010 for MFtegs4), fairly consistent SST forecasts, over both
hemispheres.

Pacific : warmer than normal conditions in the central eopiat waveguide (some differences between
MF and ECMWEF on the position of the maximum). Tlsifive anomaly extends beyond the dateline in
both models. Negative anomalies in the Westernitsap MF (probably linked to hindcast issues).
Strong positive anomalies over the Eastern NortiifiegAmerican coasts) and negative in the North
Western and Central Pacific in both models (posiBNDO pattern).

Atlantic : neutral conditions in the equatorial waveguidesitRge anomalies in the North-Western tropics
in both models, less consistency in the North-Eagtart. Persistent colder than normal conditionthe
Central Northern mid-latitudes. Still warmer thasrmal conditions in the Baltic sea and in the
Mediterranean Sea.

Indian Ocean : Warmer than normal conditions especially in thatS8ern hemisphere. 10D should be
close to zero.

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Mean forecast SST anomaly JFM 2015
Forecast start reference is 01/1214
Variance-standardized mean
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fig.11.1.3: SST Forecasted anomaly from Euro-SIP
In Euro-SIP:

The same comments than for the individual modetsi.c€rning the El Nino development, EUROSIP
shows a intermediate solution, with to maximum adipve anomaly.
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[1.1.b ENSO forecast :

Forecasted phase: weak El Nifio phase for JFM
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fig.11.1.5: SST anomaly forecasts in the Nifio bokesn Météo-France (top) and ECMWF (middle) -
monthly mean for individual members - and Euro3i&ttom) — recalibrated distributions —
(_http://elaboration.seasonal.meteglittp://www.ecmwf.int/)

Plumes from Météo-France and ECMWF for the 3 Niérds (see definition in Annex — fig. 11.1.5) :

good consistency for the next season, with incnggSIST anomalies, rather in the Central Pacifie@ Th
probability to exceed +1°C during the next seasorery weak.
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[1.1.c Atlantic Ocean forecast
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fig.1l.1.6: SSTs anomaly forecasts in the Atlarlicean boxes from Météo-France and ECMWEF, plumes /
climagrams correspond to ensemble members and iyiondans.

Good consistency between the 2 models.

North Tropical Atlantic : positive

South Tropical Atlantic : negative, but with a fgo& trend.
TASI : positive

Guinean Gulf : close to 0.
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[1.1.d Indian ocean forecasts
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fig.1l.1.7: SSTs anomaly forecasts in the Indiare@tboxes from Météo-France and ECMWF, plumes /
climagrams correspond to ensemble members and iyondans.

DMI (10D) : close to neutral
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1.2.GENERAL CIRCULATION FORECAST

[1.2.a Global forecast

\ LS

JFM CHI&PSI@200 [IC = Dec. 2014 ]

Meteo-France S4 Psi - zonal mean
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fig.11.2.1: Velocity Potential anomaly fielg (shaded area — green negative anomaly and pintveos
anomaly), associated Divergent Circulation anonf@afsows) and Stream Function anomal{isolines —
red positive and blue negative) at 200 hPa by Méténce (top) and ECMWF (bottom).

Velocity potential anomaly field (cf. fig. 11.2.1 isight into Hadley-Walker circulation anomalies)

Very good consistency between the models.

Over the Pacific, 2 upward anomaly poles. The strongest one iS\iastern side, west of the dateline,
consistent with the SST anomaly. It is associat#kd asdownward anomaly over the maritime continent
(stronger in MF than in ECMWEF). The Eastern upwamdmaly is weak in MF, stronger in ECMWF :
this is consistent with SST anomalies.

Over the Atlantic, quite consistent response with convergent citmrianomaly (downward anomaly
motion) on the Equator, close to South AmericahwitNorthward extension. This could be a respomse t
the El Nifio forcing. This anomaly is present in #malysis.

Over theIndian Ocean, globally positive anomalies (downward motion aaigs), but low consistency
in the intensity.
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Stream Function anomaly field (cf. fig. 19 — indigito teleconnection patterns tropically forced) :
Some interesting teleconnexion patterns in the spdath a good consistency.

A trace of teleconnexion from the Pacific up to Yées North America linked to the velocity potential
anomaly close to the dateline. Another one is lasjbspecially in MF) in the Northern Atlantic, fro
Western tropics up to Europe. It is probably linkedhe persistent downward motion anomaly located
North-East of South America.

We also notice a very good consistency in the ahppaiterns from Europe to India.

As a conclusion the predictability seems globathpd for this forecast. In the tropics (Pacific and
Atlantic), some consistent signals (cf velocitygrdtal anomaly). In mid-latitudes, tropical forciegould
partly explain the very good consistency in cirtiola anomalies.

I1.2.b North hemisphere forecast and Europe

JFM 2500 Forecast [IC = Dec. 2014 ]
Meteo-France 54 ECMWF S4

fig.11.2.2: Anomalies of Geopotential Height at 50Pa from Météo-France (left) and ECMWEF (right).
http://www.ecmwf.int/products/forecasts/d/chartafsenal/forecast/eurosip

Anomalous regime occurrenca(do)

PR iao- I no. [l R e R 2

- Maleo-France &

&
Computed as departurs from the 1983-2007 clintalogy

fig.11.2.3: North Atlantic Regime occurrence anoraalfrom Meteo-France and ECMWEF : vertical bars
represent the excitation frequency anomaly (in @ xhch of the 4 regimes.

Geopotential height anomalies (fij2.3 — insight into mid-latitude general circutat anomalies) :
Strong consistency all over the northern hemispt@ver North Atlantic basin, negative phase of NBO
forecasted by MF and ECMWF.

North Atlantic Circulation Regimes (fig. 21) :
Consensus for an increased number of NAO- andieitdeff Scandinavian blocking.
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1.3. IMPACT : TEMPERATURE FORECASTS

[1.3.aECMWF
ECMWF Seasonal Forecast System 4
Prob(most likely category of 2m temperature) JFM 2015
Forecast start eference is 011214
Ensemble size - 51, climate size - 450
=—-- below lower te cile above upper tercile —=
W 7o. 100 Jlleo.70% []50.60% [ |40.50% | (other [ J40.50% [[]50.60% [le0.70v [70.100%

120"W 1 W 120°W 20"W B0°W 30w - - 20°E 120°E 150°E

fig.1.3.1: Most likely category probability of T2fnom ECMWEF.

[1.3.b Météo-France

T2 M PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014
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PROBABILITE (%) DE LA CATEGORIE LA PLUS PROBABLE
fig.11.3.2: Most likely category of T2m.
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I1.3.c Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 12 12 2014)
Most likely category of Surface Temperature for JFM 2015
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—
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fig.11.3.5: Most likely category of T2m.
[1.3.d Euro-SIP
EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob(most likely category of 2m temperature) JFM 2015
Forecast start reference is 011214
U e ighted mean
<—-- below lower tercile above upper tercile -—=
Wo.oce: Jlleo.7ov [s0.60% | 40.50% | |other [ |40.50% [[]s0.60% [jeo.7o% [iF0.100%

180"W 1m0 W 120°W 20" W a0 W 30°W o°E 30°E 80" E 20°E 120°E 1807
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fig.11.3.7: Multi-Model Probabilistic forecasts far2m from EuroSip

North-America : enhanced probabilities for warm anomalies okerWestern part of USA and Alaska.
Central-America : warmer than normal extending toward the Caribbea

South-America : Some consistent warm signal over Brazil and gtve Pacific coast.

Australia : warmer than normal

Asia : Mostly Warmer than normal conditions everywhék&armer than normal conditions over most of
the Indian sub-continent, South-East Asia and tadatime continent.

Africa : Mostly warmer than normal.

Europe: normal or warmer than normal, depending on tbheeh A strong warm signal on the
Mediterranean basin.
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1L4.IMPACT : PRECIPITATION FORECAST

II.4.a ECMWF
ECMWF Seasonal Forecast System 4
Prob(most likely category of precipitation) JFM 2015
Forecast start eference is 011214
Ensemble size - 51, climate size - 450
<—-- below lower tecile above upper tercile -——=
W7o 100 6o 7o% [ |s0.60% | |40.50% | |other [ |40.50% [s0.60%: [jec.vov. 701000
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fig.1l.4.1: Most likely category probability of nafall from ECMWF.

I1.4.b Météo-France

PRECIPITATIONS PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014
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fig.11.4.2: Most likely category of Rainfall.
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Il.4.c Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 12 12 2014)
Most likely category of Precipitation for JFM 2015
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fig.1.4.5: Most likely category of Rainfall fromMA.
[I.4.d Euro-SIP
EURCSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob(most likely category of precipitation) JFM 2015
Forecast start eference is 011214
Urweighted mean
=—-- below lower tecile above upper tercile -—=
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fig.l1.4.7: Multi-Model Probabilistic forecasts for precigian from EuroSip

In the Tropics: some consistent signal over the Atlantic : eckdrprobabilities for a dry scenario. Wet
scenario across the Equatorial Pacific and ovargelportion of South-America (Argentina, Bolivia,
Peru) and Central America (Western part). Enhapecelabilities for dry scenario over Brazil, the
Maritime continent, Australia (despite no signaBuarosip) and Southern Africa.

For Europe : Wetter than normal.
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1.5. REGIONAL TEMPERATURES
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fig.l1.5.1: Climagrams for Temperaturel in Northern Eurdeét) and in Southern Europe (right) from Météo-
France (top) and ECMWF (bottom).

For Northern Europe: close to normal or warm signal.
For Southern Europe : close to normal or warm signal.
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fig.l1.5.2 : Climagrams for Rainfall in Northern Europe (Jedhd in Southern Europe (right) from Météo-France
(top) and ECMWEF (bottom).

Globally wetter than normal (not clear on the clgraams, but clear on the maps).
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1.6. MODEL’S CONSISTENCY

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

For SST :
For 2500 :
For T2m:
For Precipitation :
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1.7. “EXTREME” SCENARIOS

T2M PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014 T2M PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014

[® MeTE0 [ JR
s M » o " - § » 0 n - FRANCE
PROBABILITE(%) FORTE ANOMALIE NEGATIVE PROBABILITE(%) FORTE ANOMALIE POSITIVE
ECMWF Seasonal Forecast System4  ECMWF Seasonal Forecast System 4
20% of -2m JFM 2015 20% of dli -2m JFM 2015
Forecast sart eference is 01112114 Forecast sar eference is 011214
Ensemble sizs - 51, climate size - 450 Ensemble sie - 51, climate size - 450
o 0. 10,200 Jo.an  Eaoson  EEwsow W00 oo a0 [Jman  EWese.  EEo70.  EE.000%

fig.11.7.1: Top : Meteo-France T2m probability of « extremieelow normal conditions (left - lowest ~15% oé th
distribution) and "extreme" above normal conditig¢rght - highest ~15% of the distribution). BottoBCMWF
T2m probability of « extreme » below normal coratis (left - lowest ~20% of the distribution) andtteme”
above normal conditions (right — highest ~20% ef distribution).

No consistency between the 2 models.

PRECIPITATIONS PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014  PRECIPITATIONS PREVISION ARPS4 JANVIER-FEVRIER-MARS RUN DE DECEMBRE 2014

ECMWF Seasonal Forecast System 4  ECMWF Seasonal Forecast System 4
20% of - JFM 2015 20% of cli - JFM 2015
Forecaststar eleence s recast st eerence is
Ensemble sz - 51, cimale sze - 450 Encermble i - 51, clmate size - 450
o1 10.30% jo.a0% [0S0 Elso.70w  EET0.00% oo 10.30%  [Tloon  El4.sc.  Elso7ow  [EET0.100%

fig.11.7.2: Top : Meteo-France rainfall probability of « extne » below normal conditions (left - lowest ~1586 0
the distribution) and "extreme" above normal cdodi (right - highest ~15% of the distribution).
Bottom : ECMWEF rainfall probability of « extremebelow normal conditions (left - lowest ~20% of the
distribution) and "extreme" above normal conditignght — highest ~20% of the distribution).

The « very wet » scenario has an increased protyahbithe 2 models.
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11.8. DISCUSSION AND SUMMARY

II.8.a Forecast over Europe

Over the Northern hemisphere, some models showa@hections from tropics to mid-latitude in the
Pacific and in the Atlantic basin. The mean cirtiolapatterns are very consistent over the whole
Northern hemisphere, including Europe. A NAO- scen& strongly privileged by MF, ECMWF and by
the EUROSIP multi-model.

Over Europe, this scenario should lead to a noomalarmer than normal situation over Europe, and a
high probability of warm scenario over the Mediggrean basin. Concerning precipitation, the “wet”
scenario is globally privileged.

Obviously, some downscaled information could deteke scenarios for specific countries or sub-

regions.

I1.8.b Tropical cyclone activity

ECMWF/Meteo-France

JEMAMJ 2015
Climate (initial dates) = 1990-2010

EUROSIP multi-model seasonal forecast
Tropical Storm Frequency

Foracast start reference is 01/12/2014
Ensemble size =102 climate size =615
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fig.l1.8.1: Seasonal forecast of the frequency of Tropicall@yes from EUROSIP (Météo-France & ECMWF).
For the Tropical Cyclone season and in relationship the SSTs scenarios, Euro-Sip forecasts imelica

For the Tropical Cyclone season and in relationstith the SSTs scenarios, Euro-Sip forecasts inelica
(as last month) below normal activity in Australieegion and above normal activity in the Western
Indian Ocean. But this signal is no significanthwiitis forecast.
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Synthesis of Temperature forecasts for January-February-March 2015 for European regions

Results are expressed with respect of 3 possible scenarios : « Above normal », « close to normal » and « Below normal ». The limits between each
category is given by the corresponding tercile such that each scenario have the same climatological probability of occurrence (33,3%). If the forecast
shows no specific signal (because of low predictability and/or divergent scenarios between several models), the cell is filled in grey and “No privileged

scenario” is indicated.
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above nor mal
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|:| T Below normal (Cold)
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|:| T close to normal
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Synthesis of Rainfall forecasts for January-February-March 2015 for European regions

Results are expressed with respect of 3 possible scenarios : « Above normal », « close to normal » and « Below normal ». The limits between each
category is given by the corresponding tercile such that each scenario have the same climatological probability of occurrence (33,3%). If the forecast
shows no specific signal (because of low predictability and/or divergent scenarios between several models), the cell is filled in grey and “No privileged

scenario” is indicated.

Northern Europe | Southern Europe| Central Europe | Eastern Europe SEE Region
MODELS P P P P ©

MF

ECMWF

JMA

synthesis

Eurosip

privileged vileaed ivileged
- no privi no privi
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node

|:| RR Below normal (Dry) |:| RR close to normal |:| RR Above normal (Wet) |:| No privileged scenario
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Ill. ANNEX

111.1. SEASONAL FORECASTS

Presently several centres provide seasonal fosaaspecially those designated as Global Producing
Centres by WMO (see http://www.wmo.int/pages/pragiwcasp/clips/producers_forecasts.html).

® BoM, CMA, CPTEC, ECMWF, JMA, KMA, Météo-France, @ and UK Met Office have
ocean/atmosphere coupled models. The other cdmkesatmospheric models which are forced by a
SST evolution which is prescribed for the entirequkof forecast.

m LC-MME and Euro-SIP provide multi-model forecasiiro-Sip is presently composed using 4
models (ECMWF, Météo-France, NCEP and UK Met OjfideC-MME uses information coming
from most of the GPCs ; providing deterministic grdbabilistic combinations of several coupled
and forced models.

Seasonal forecasts use the ensemble techniquemplesaincertainty sources inherent to these
forecasts. Several Atmospheric and/or oceanicirstates are used to perform several forecasks wit
slightly different initial state in order to samglee uncertainty related to imperfect knowledgehef
initial state of the climate system. When possilthe, model uncertainty is sampled using several
models or several version of the same model. Tdrezdntal resolution of the Global models is
currently between 100 and 300km. This mean thay &arge Scale feature make sense in the
interpretation of the issued forecasts. Genesgbaking, the temperature forecasts show bett#s ski
than rainfall forecasts. Then, it exists a naturahkness of the seasonal predictability in Sprnia§to
North Hemisphere).

In order to better interpretate the results, it6isommended to look to verification maps and graphs
which give some insight into the expected levetlkifi for a specific parameter, region and periad.
set of scores is presented on the web-site of tleadiCentre for Verification (see
http://www.bom.gov.au/wmo/Irfv¥/ scores are also available at the specific vitelo$ each centres.

This bulletin collects all the information availabthe 21 of the current month preceding the
forecasted 3-month period.

111.2. « NINO », SOI INDICES AND OCEANIC BOXES

El Nifio and La Nifia events primarily affect trogicagions and are monitored by following the SST
evolution in specific area of the equatorial Pacifi

- Nifio 1+2 : 0°/10°S 80W-90W ; it is the regiomave the SST warming is developing first at the
surface (especially for coastal events).

- Nifio 3: 5°S/5°N  90W-150W ; it is the region evh the interanual variability of SST is the
greatest.

- Nifio 4 : 5°S/5°N 160E- 15 ; it is the region where SST evolution have tlnergyest relationship
with evolution of convection over the equatoriatifie.

- Nifio 3.4: 5°S/5°N  120W-170W ; it is a compremibetween Nifio 3 and Nifio 4 boxes (SST
variability and Rainfall impact).

Associated to the oceanic « El Nifio / La Nifia » ntse and taking into account the strong
ocean/atmopshere coupling, the atmosphere showsirtlsranual variability associated to these
events. It is monitored using the SOI (Southernil@gon Index). This indice is calculated using
standardized sea level pressure at Tahiti minuglatdized sea level pressure at Darwin (see above
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figure). It represents the Walker (zonal) circatiand its modifications. Its sign is opposite he t
SST anomaly meaning that when the SST is warmepétively colder) than normal (Nifio
respectively Nifia event), the zonal circulatiomwisakened (respectively strengthened).

Oceanic boxes used in this bulletin ;
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111.3.LAND BOXES

Some forecasts correspond to box averaged valuesofoe specific area over continental regions.
These boxes are described in the following mapasadommon to ECMWF and Météo-France.
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