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I. DESCRIPTION OF THE CLIMATE SYSTEM
(DECEMBER 2011)

1.1. OCEANIC ANALYSIS

I.1.a Global Analysis

In the Tropical Pacific the situation shows onlyldi evolutions in the tropical band (fig.1). Eastthe
date line, the temperature is Below Normal and lidaNsignature is clearly visible in the equatorial
waveguide. In the most western part there is searener than normal temperature. Still in the Paati
the highest latitude of the Northern Hemisphere,bsitive anomaly seems to decrease and the negati
anomaly on the North Eastern part as well.

Ancmaly December 2011
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fig.1: top : SSTs Anomalies in December 2011 (°C) (reference Levitus 1950-2008)
bottom : time tendency (December-November) http://bcg.mercator-ocean.fr/
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The tropical Atlantic ocean is now close to normea&tepted along the North Eastern coast of South
America. A negative anomaly developed in the equatwaveguide. Even if La Nifia could be partly
related to this cooling, the main reason for i gticlear. In the extra tropics of the Southermisphere,

on can notice Below normal conditions. The Northatiantic shows little evolution in the mid-latited
excepted along the Eastern coast of North Ameribargva warming is observed likely related to the
atmosphere (see T2m anomaly) and potentially ta_#eador current..

On the Indian Ocean, its Tropical part remains igosarmer than normal. In the sub topics of the
Southern hemisphere, there is a strong coolingwleiads to evolution in the SST field creating otk

like structure between subtropical and tropicalaes.

In subsurface (fig.2), in the equatorial Pacifioveguide, the heat content anomalies show someasityil
with the SSTs and thermocline depth anomalies fige®) showing negative anomalies, strengthened in
the Central and Eastern part. In the Western paretare strengthened positive anomalies. In tha ex
tropics, West to 180°W, there is a strong posiimemaly which persist sine a quite long time. Tdaa
lead to delayed (5-6 month later) warming in thdipbines sea.

In Tropical Atlantic, one can remarks some oppogé#erns between the North (positive anomaly) and
South (negative anomaly) part of the basins desp@gatterns are quite fragmented (likely reldatethe
resolution effect). However, the tendency is mos#ygative over the whole Tropical Atlantic.

In the equatorial wave guide of the Indian Ocela,nain tendency is a cooling (already pointedfaut

the SSTs) in the equatorial part. The heat comnsemtiite consistent with the SST signal.

Ancrnaly December 2011

100°E

180" Heat Content (3 om2) 40°e
fig.2: map of Heat Content Anomalies (first 300m) in December 2011 (kJ/cm?). (reference Levitus 1950-

2008) http:/bcg.mercator-ocean.fr/

1.1.b Pacific Basin

In December, the negative anomaly in the equatBaalific has strengthened (fig.3) close to the taee
while —0°5 isoline expanded over most of the cérana eastern Pacific. In the Western part of thgirb

the zonal Trade Wind anomaly has strengthened stemsiy with an above normal zonal circulation
(Walker cell strengthened).
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fig.3:
TAO/TRITON. http:/www.pmel.noaa.gov/tao/jsdisplay/monthly-summary/monthly-summary.html
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In the Nifio boxes (4, 3.4, 3 et 1+2 ; see definiiilo Annex) the SST anomalies are negative evesyah
and have slightly increased. The monthly average®dcember are respectively -1,1°C, -1,0°C, -1,0°C
and -1,1°C from West to East (weak to moderate if@aN

Temperature Anomaly (Reference LEY(OS)
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fig.4: Oceanic temperature anomaly in the first 500 metres in the Equatorial Pacific, in December 2011

(http://bcg.mercator-ocean.fr/)

In the equatorial waveguide (fig. 4) under the acefthe negative cold anomalies propagated eastWard
reached the surface close to South American c@asthe West side the warm reservoir around 150 m
continue to strengthen and start an eastward pabioag

Over the Equatorial Pacific, the La Nifa like dgdtructure is conspicuous (fig. 5) in the thernmecl
structure (deeper than normal on western part himhér than normal on Eastern part) ; the negative
anomaly extended westward. During December them@tisoo much traces of Kelvin wave propagation
in the equatorial waveguide.
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fig.5: Hovmiiller 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:/www.ecmwf.int/

1.1.c Atlantic Basin

In the equatorial waveguide (fig. 5) the Atlanti@tmocline depth is thinner than normal everywtzare

in the Eastern part this negative anomaly seenssrémgthen at the end of the period. This evoluison
very consistent with the surface signal (see SS$ingents).

The tropical Atlantic ocean is now close to normeatepted along the North Eastern coast of South
America. In the extra tropics of the Southern Hegese, on can notice below normal conditions. The
Northern Atlantic shows little evolution in the rititudes excepted along the Eastern coast offNort
America where a warming is observed.

1.1.d Indian Basin

On the Indian Ocean, even if it remains mostly warthan normal in the Tropics, on can point out the
cooling in the equatorial part. In the sub topitthe Southern hemisphere, there is a strong cgaelinich
leads to evolution in the SST field ; the warmemntmormal band between Madagascar and Australia
having a more tropical location (with respect @& grevious month).

1.2. ATMOSPHERE

I.2.a Atmosphere : General Circulation

Looking to the Velocity Potential Anomaly field the high troposphere (fig. 6), the patterns of Gane
Circulation (especially Hadley-Walker circulatioras® not yet fully similar to La Nifa like patterr@ver

the Western Tropical Pacific there is a strongatigg anomaly (Divergent circulation anomaly ; upsdva
anomaly motion). This Divergent Circulation anomalilely extends from Australia to Korea and over
the maritime continent. Associated to this anomidlg, SOI is strongly positive (+ 2.5). However,rthes

still little anomalies over the Equatorial and Swmrh Pacific (and even some traces of Divergent
Circulation anomalies East to the date line indngasome fragmentation in the Nifia influence). Owner
South Atlantic a convergent Circulation anomalysjpiee anomaly — downward motion) developed along
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the Greenwich Meridian up to West Africa. The patt®ver North Atlantic is quite complex and
fragmented.
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fig.6: Velocity Potential Anomalies at 200 hPa and associated divergent circulation anomaly for December
2011. Green (brown) indicates a divergence-upward anomaly (convergence-downward anomaly).
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt24.shtml

Looking to the Stream Function anomalies in thenhligposphere (fig. 7), with respect of the pregiou
month one can remark that the anomalies have strengd on the Pacific Basin East to the date line.
However, the identification of the teleconnectiattprns is not very easy over Pacific and the Aittaas
well (especially the positive anomaly over the taittudes of the North Atlantic sector).
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fig.7: Stream Function Anomalies at 200 hPa in December 2011.
http:/www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt22.shtml

Over the Northern Hemisphere the Geopotential heigh00 hPa (fig. 6) shows a positive anomaliesy ov
the mid latitudes of the North Atlantic (up to tlspain). Associated to the negative anomaly from
Greenland to Scandinavia, one can observe a sprositive NAO index (+2.2 — see next table). Thsis i
related to an increased zonal circulation overrheé /high latitudes of the North Atlantic sectordan
consequently to more winter storm situations overtiN\West Europe.

Over the Pacific regions consistently with the &tneFunction, there is no major anomalies which tead
a non active PNA mode.
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fig.8: Anomalies of Geopotential height at 500hPa in December 2011 (left North Hemisphere
http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/fige9.shtml, and right South Hemisphere

http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/fige15.shtml)

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

MONTH
DEC 11
NOV 11
OCT 11
SEP 11
AUG 11
JUL 11

NAO
2.2
13
0.9
0.7

-1.9
-1.5

RCC-LRF Node

EA
0.1
-0.1
-0.3
1.8
1.0
0.4

WP
-0.4
0.4
11
0.5
-0.5
-0.3

EP-NP
-1.3
-0.8
-0.5
-0.7
2.2

PNA
0.1
-0.8
0.9
-0.4
1.4
-0.8

TNH

EATL/WRUS SCAND POLEUR

-0.5
2.1
0.1
-0.3
1.0
-0.8

0.5
0.6
-0.3
-0.6
0.2
2.5

http://www.cpc.ncep.noaa.gov/products/CDB/Extraicsfiable3.shtml
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1.2.b Precipitation
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fig.9: Rainfall Anomalies (mm) in December 2011 (departure to the 1979-2000 normal) - Green

corresponds to above normal rainfall while brown indicates below normal rainfall.
http://iridl.Ideo.columbia.edu/maprom/.Global/.Precipitation/

Accordingly to the strong Divergent Circulation owbe West Pacific, the rainfall situation (fig. )
Above Normal over the entire maritime continente Western coast of South America face mostly above
normal situation while it's the opposite on the teas side. Negative anomalies are also visiblessctioe
Mediterranean basin and especially over the lIbpeaninsula. Conversely (and consistently with the
general circulation), Positive anomalies are vesiler France and North West Europe.
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l.2.cTemperature
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fig.10: Temperature Anomalies (°C) in November 2011 (departure to the 1979-2000 normal)

http://iridl.ldeo.columbia.edu/maproom/.Global/.Atm_Temp/Anomaly.html

In December, temperatures (fig. 10) have been lfave normal over most of the high latitudes of the
Northern hemisphere. Most of European countriesdadso Above normal conditions excepted for some
regions surrounding the Eastern part of the Mediteyran sea. Regions close to Ukraine are facirtg qui

strong Below Normal conditions.

1.2.d Sea Ice

In Arctic in October, the sea-ice extension (fig®till far below normal, excepted over the Gitaad
sea and on the Pacific side. It is very close eéodbhserved 2007 sea-ice extension — record yedhéor

minimum reached at the end of the boreal summgrbis — left).
In Antarctic, the sea-ice extension (fig. 9bis ght) is very above normal with some regional strong

positive anomalies.
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Sea lce Extent
Dec 2011

N median median

1979-2000 = o ice edge
Tolal extent = 12.2 million sq km

fig.11: Sea-lce extension in Arctic (left), and in Antarctic (right) in December 2011. The pink line indicates the
averaged extension (for the 1979-2000 period). http://nsidc.org/data/seaice_index/

Arctic Sea Ice Extent
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2011-2012 —

2006—-2007 --
1979—-2000 Average —

+2 Standard Deviations

Extent (millions of square kilometars)
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National Snow and Ice Data Center, Boulder CO

Musional Snow and oo Data Conier, Souider GO

fig. 9bis : Sea-Ice extension evolution from NSIDC
http://nsidc.org/data/seaice_index/images/daily images/N stddev_tim ies.png
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1l. SEASONAL FORECASTS FOR FEBRUARY-MARCH-
APRIL FROM DYNAMICAL MODELS

1.1. OCEANIC FORECASTS

I1.1.a Sea Surface Température (SST)
B-z0°¢c Peo1010.05[ 0502 |ozo0z2 [ Jozos [Tosi10 1020 |J-z2c°C

120°W 1o W 120°W 20 W a0 W 20°W o°E 30°E 60" E 0°E 120°E 150°E

1209W 1807w 120°W S0 20w 20w Q%E J0°E E0°E S0E 120°E 150°E

fig.12: SST anomaly forecast (in °C) from ECMWF for February-March-April, issued in January.
http://www.ecmwf.int/products/forecasts/d/chartafenal/forecast/seasonal_range forecast/group/

1=a" 1o 240" Z7" am" o g o" = m" =" 120 15 180"
o = E[ IH!FME
=20 =15 =10 -05 [afn] os 10 135 20
ANOMALIE (deg.) -

fig.13: SST Anomaly forecast (recalibrated with respect of observation) from Météo-France for February-
March-April, issued in January. http://elaboration.seasonal.meteo.fr/
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The 2 models are very consistent over the Pa@fiene differences appear on the Indian Ocean ctose t
the Eastern coast of Africa. Last over the Atlartkie scenarios proposed by the two models are quite
similar at the exception of the Guinean Gulf whiketeo-France is likely penalized by its warm bias i
this region.

Because of the consistency between the individualets, in the Euro-Sip forecast the patterns are qu
similar to the one already discussed just above. gdrsistence of La Nifia is clearly visible and ¢bkl
condition over the South Atlantic as well. The ogipe sign between North (warm) and South (cold)
Tropical Atlantic is also noticeable.

Last, in the Indian Ocean, one can see the warhaer mormal conditions over the Southern part of the
basin ; especially in regions close to Australia.

EUROSIP multi-model seasonal forecast ECMWE/Met Office/Météo-France
Mean forecast SST anomaly FMA 2012

Forecast start reference is 01/01/12 Mo sig nificance test applied
Variance-standard ized mean

B -20'c BB -z0.-10 []-10.05[ Jos-02[ J-0202[ Jozos5[ Jos.1i0 1020 [Jll-20C

150" 120 =5 20" a0 30" o 20"E E0"E 20"E 120"E IZ"E

1505 120 =¥ 20" B0 20" o= 20°E E0"E S0°E 120%E 1= "E

Forecast issue date: 15/01/2012 CECMWF

fig.14: SST Forecasted anomaly (in °C) from Euro-SIP valid February-March-April, issued in January.
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11.1.b ENSO Forecast :

Forecasted Phase : weak La Niha ending at Spring

IRI provide a synthesis of several model forecastlie Nifio 3.4 box (see definition in Annex) indilog
models from Euro-Sip and statistical models. Tlyeire 15 shows the ensemble mean of these models
(circle for statistical models and squares for awyital coupled models). The yellow thick line indieshe
average of all dynamical models.

For February-March-April on average, both statetand dynamical models forecast conditions belaw L
Nifia threshold. The event seems to likely end dytive spring period.

Mid-dan 2012 Plume of Model ENSO Predictions

3.0 | | | | I I I I I I Dynamical Medel:
IRI/CPC s
a5 AL —| = NCEPCFs
DYN AvG . Jshggl PPS
20k STAT AVG _ DED
CPC CON ALS/POAMA
ECMWF
151 . . | UKMO
& . i u KMASHU
°. qpk -| = Essicicm
%* ' + ECHAMMONM
= » . 1  coLaanom
S 05 - - T - — MetFRANCE
<< P ‘_,.--f'"_ & L gy JPN-FRCGC
- 00 S e = 3 COLA CCSMA
Y - e . /‘r/——‘ NCEP CFSw2
<+ . 1 aﬁf* i S = CE-IRI-MM
S o5 VA W = —;gé:"‘% @ : _!' & GFOLCM21
> A ey : # 1 e CcMCCANSIP
' ——5 1 Statistical Model:
1.0 P | © cPcmRKov
v O CDCLIM
15k e - CPC CA
- CPC CCA
CSU CLIPR
20k - UBC NNET
FSU REGR
2.5 t::I"IE“S I |FDRE|GAST| | | | | | O UCLATCD
OND Dec DJF JFM FMA MAM AMJ MJJ JJA JAS ASO SOCN
2011 2012

fig.15: Synthesis of Nino 3.4 forecasts (120° to 165°W) issued in January by IRl :
http://iri.columbia.edu/climate/ENSO/currentinfo/SST_ table.html

The following table (from IRI) give the SST valuasrently used to decide the nature of forecastedte
for the Nifo3.4 box (« El Nifio », « La Nifia » erneutral » : these values depend on the seasoa and
situation is considered as « Neutral » if the fastds within theses critical values. The 3 lasedi give
the 3-month mean of the different categories of emdThis clearly reflect the “weak to moderate La
Nifia” condition which prevails for FMA.
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SEASON JFM FMA | MAM | AMJ | MJJ JJA JAS | ASO | SON
Value « La Nifia » -0,55 -0,45 | -0,40 | -0,45 | -0,50 | -0,50 | -0,50 | -0,55 | -0,75
Value « El Nifio » 0,50 0,40 | 0,40 | 045 | 045 | 0,45 | 0,45 | 0,50 | 0,70
Average, statistical models -0.9 -0.8 -0.7 -0.5 -0.3 -0.2 -0.1 -0.1 -0.1
Average, dynamical models -0.9 -0.7 -0.5 -0.3 -0.1 -0 0.1 0

Average, all models -0.9 -0.7 -0.5 -0.3 -0.2 -0.1 -0 -0 0

The figure 16 shows plumes from Météo-France aGBM®B/F for the 3 Nifio boxes (see definition in
Annex). Both models forecast colder than normaldd@mms below the Nifia threshold and they foreeast

quite rapid return to normal conditions during 8y@ing period. The spread of the forecasts ismatuch
in both Météo-France and may be more disperseCM\EF.

NINO3.4 ARPEGE 2012 01
NINO4 ARPEGE 2012 01 NINO3 ARPEGE 2012 01
2
2 2
14
1 14
[+]
2 ] 2
] - ]
2 @ @
= 01 = 09 LR
5 5 5
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< z <
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0 S — 2+ 7T
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul -2 S e T B E B S e e e Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul
mois Jul Aug Sep Oct MNov Dec Jan Feb Mar Apr May Jun Jul mois
mois
NINO4 SST anomaly plume NINO3.4 SST anomaly plume NINO3 SST anomaly plume
ECMWF forecast from 1 Jan 2012 ECMWF forecast from 1 .Jan 2012 ECMWF forecast from 1 Jan 2012
Manthly mean anomalies relative to NCEFP Oh2 1981-2010 climatology Manthly mean anomalies relative to NCEFP Ohv2 1951-2010 climatology Manthly maan anomalies ralstive to NGEP Oh2 1881-2010 climatalagy
2 2 3 3
- System 4 ~ System 4 -~ System 4
2 r2
2 2
1 1 7
o (S ZA Ly [}
=] =) =m 1 1
< €& L
2 =2 =2
=0 0 > =3
£ g g
.......... ot o
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Rl -1
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A Bl
-2 E -
Jul Aug Sep Oct Mov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Jul Aug Ssp Oet Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep
201 2011 20m
CECMW] CECMWF fle |

fig.16: SST anomaly forecasts in the Nifo boxes from Météo-France (top) and ECMWF (bottom) issued in

January, monthly mean for individual membres. ( http://www.ecmwf.int/)
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Il.1.c Tropical Atlantic forecasts :

Forecasted Phase: Warmer/Colder to normal conditio
North/South Tropical Atlantic

ns in the
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fig.17: SSTs anomaly forecasts in the Tropical Atlantic boxes from Meétéo-France, issued in January,
plumes correspond to 41 membres and monthly means.

The Plumes confirm that on average the forecasesponds to warmer (respectively colder) to normal
conditions in the North (respectively South) Tr@pié&tlantic. However, one can notice the quite grea
dispersion of the ensemble for the TNA box. A clas@&lormal condition of TASI is forecasted all over
the period, corresponding to a warmer temperatutbe Guinean Gulf with respect of the temperainire
the Southern Atlantic. However, the TASI index ientially biased because of the likely positivasbof
Météo-France forecast in the Guinean Gulf and #rg large spread of the ensemble.
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11.1.d Indian Ocean forecasts :

Forecasted Phase: Close to Neutral conditions
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fig.18:

SSTs anomaly forecasts in the Indian Ocean boxes from Meétéo-France, issued in January, plumes
correspond to 41 membres and monthly means.

The Plumes show that most of the members are fstiegeclose to normal conditions in both the Wester
and Eastern Equatorial Indian Ocean. Both indibesvssome spread among all members of the ensemble
during all the period. As a consequence, the DMil$® close to normal conditions over all the pbaot

one can notice the large spread which led to beateuin using this forecast.
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1.2. GENERAL CIRCULATION FORECAST

11.2.a Global Forecast

First, looking to the Tropics one remark the greatsistency between both the divergent and rotaltion
circulation anomalies. As a first glance, the veélopotential anomaly field (cf. fig. 19) show the
Tropics a 2 wave number pattern in both models (B¢HVand Meteo-France). In details, over the Central
Pacific both models show an atmospheric responte avdivergence anomaly (upward motion) over the
maritime continent. Interestingly, the Tropical Bigent circulation anomaly extends far to the N¢atid
South) over the Western Pacific. In the CentralifR&The atmospheric response is more complex with
some damping of the response in ECMWF and a coewery (downward motion)/
Divergence/convergence response on the Centrdtasigrn part of the basin.

The Météo-France model shows a stronger responsger@ent circulation anomaly) on the North-East of
South America (compared to ECMWF) but the geneadiepn of the responses are very similar in both
models.

On the Stream function the main anomalies visibléoth models are developing first across theuldéis

of the Pacific basin in a quite consistent way.afgé anomaly is present in the highest latitudess ov
Canada while it is not present in Meteo-France s Tdifference could be related to model uncertainty
(especially to stratosphere ?). Over the Atlarttiere is also some trace of consistence despite@ som
geographical differences. In conclusion, it is idift to assess a clear indication of tropical &ufc
teleconnection for Europe ; so one should be casit#s the predictability seems to be limited forAsM
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fig.19: Velocity Potential anomaly field x (shaded area - green negative anomaly and pink positive
anomaly), asociated Divergent Circulation anomaly (arrows) and Stream Function anomaly g (isolines -
red positive and blue negative) at 200 hPa for February-March-April, issued in January by Meétéo-France
(top) and ECMWF (bottom).

11.2.b North hemisphere forecast and Europe

Meteo-France

Meter

fig.20: Anomalies of Geopotential Height at 500 hPa for February-March-April, issued in January from Météo-
France (left) and ECMWEF (right).
http://www.ecmwf.int/products/forecasts/d/chartafmnal/forecast/eurosip

Anomalous regime occurrence(%)
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Gomputed &5 departune from the 19335007 olimatology
fig.21: North Atlantic Regime occurrence anomalies from Météo-France and ECMWF : vertical bars

represent the excitation frequency anomaly (in %) for each of the 4 regimes.

Related to the Stream Function anomaly, the Metande and ECMWF models show a positive
Geopotential Height anomaly at 500hPa (fig. 20)he mid-latitudes all across the North Atlanticteec
from the USA up to the Eastern part of the Atlamtasin (with a broad ridge over East Atlantic). The
models shows a quite similar response over thefiParid the North American continent. However, the
forecasts in the Polar vortex are quite differ&d, not surprisingly, this infer a strong increa$ehe
frequency of AR regimes and strong deficit of NAQegimes (fig. 21). In association with the AR
regimes, one can highlight the probable existentemore trough over the western part of the
Mediterranean sea.
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The General atmospheric circulation in the low tgghere (see figure 22) is clearly related andistarg
with the Geopotential Height. Over most of Europe meridionnal wind show an clear Southward
component on the western facade of Europe (andeflated Atlantic sector) fully consistent with the
enhanced frequency of AR regimes. The zonal compaselso very consistent with the exceedance of
AR regimes and the associated increase of the iraendl circulation.

V 850 HPA PREVISION FEVRIER-MARS-AVRIL RUN DE JANVIER 2012 U 850 HPA PREVISION FEVRIER-MARS-AVRIL RUN DE JANVIER 2012

PROBABILITE (%) DE LA CATEGORIE LA PLUS PROBABLE PROBABILITE (%) DE LA CATEGORIE LA PLUS PROBABLE

fig.22: Forecasted anomalies of meridional (left) and zonal (right) wind at 850 hPa for FMA from Meétéo-
France issued in December.

1.3. IMPACT : TEMPERATURE FORECASTS

11.3.a ECMWF

- AR I ET NP ] Lar 1 1% L Ll i L L L -
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fig.23: Most likely category probability of T2m from ECMWF for February-March-April, issued in January.
Categories are Above Normal, Below Normal and « other » category (Normal and No Signal).
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/seasonal range forecast/group/
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11.3.b Météo-France
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fig.24: Most likely category of T2m for February-March-April, issued in January from Météo-France.
Categories are Above, Below and Close to Normal. White zones correspond to No Signal.
http:/elaboration.seasonal.meteo.fr/

11.3.c Met Office (UKMO)

Met Qffice : More ikely Zm te‘npemtJre t=r¢|le catzgorizs Feb/Mar/Asr
lssued 1 Jan 2012
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fig.25: Most likely category of T2m for February-March-April, issued in January from UK Met Office.
Categories are Above, Below and Close to Normal. White zones correspond to No Signal.
http:/www.metoffice.gov.uk/
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11.3.d Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 11 01 2012)
Most likely category of Surface Temperature for FMA 2012
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fig.26: Most likely category of T2m for February-March-April, issued in January 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.html
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11.3.e Euro-SIP

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Météo-France
Prob(most likely category of 2m temperature) FMA 2012
Forecasl start reference is 01/01/12 Mo significance test applied
Unweeighted mean

=— be low lower fercile above upper lercile —»
7o o0, I60.70% [0150.60% [ |40.50% [ | other [ 140.50% []50.60% I G60.70% I 0.1 00%
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Forecast issue date; 15/01/20 2 ESECM
fig.27: Multi-Model Probabilistic forecasts for T2m from EuroSip for February-March-April, issued in January.

(2 Categories, Below and Above normal - White zones correspond to No signal and Normal).
http://www.ecmwf.int/products/for ecasts/d/charts/seasonal/for ecast/eur osip/mmv2/param euro/seasonal charts 2tm/

Still a PNA like pattern over the North Americamtioent is clearly visible on the Euro-SIP forecast
already discussed in the General Circulation secsome signals exist over Europe ; mostly the INort
and Eastern regions. The AR regimes have not a iohgeact on temperatures as it is during the beggn
of the spring period and consequently the impdéerdirom winter period. When adding consideratamn
the predictability which is not too much (see difities in the general circulation section to iptet the
Stream Function anomalies over Europe) the Eurde®grast makes sense in terms of uncertainty en th
Western facade of Europe and around the Meditesrarmsin while Above Normal situation could
occurre in the North and Eastern part of Europevéi@r, it remains an unclear point which is depegdi
of the strength and exact location of the ridgesr d\tlantic, the Iberian peninsula and North Weasigart

of the Maghreb could benefit of Above normal sitoias.
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11.3.f International Research Institute (IRI)

IRl Multi-Model Probability Forecast for Temperature
for February-March-April 2012, Issued January 2012
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fig.28: Most likely category of T2m for February-March-April, issued in January from the IRl multi-model
ensemble. Categories are Above, Below and Close to Normal. White zones correspond to No Signal.
http://iri.columbia.edu/climate/forecast/net asmt/

One can notice some consistency with the Euro-@&#gchst (e.g. the PNA like pattern, South Amerjica,
and also some large differences (East Canada, &ouplart of Africa, ...). Over Europe, one can see
some trace of the previous comments on the EurdeBggasts
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1L.4. IMPACT : PRECIPITATION FORECAST

11.4.a ECMWF
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fig.29: Most likely category probability of rainfall from ECMWF for February-March-April, issued in January.
Categories are Above Normal, Below Normal and « other » category (Normal and No Signal).
http:/www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/charts/seasonal charts s2/

11.4.b Météo-France
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fig.30: Most likely category of Rainfall for February-March-April, issued in January. Categories are Above,
Below and Close to Normal. White zones correspond to No Signal. http:/elaboration.seasonal.meteo.fr/
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11.4.c Met office (UKMO)
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fig.31: Most likely category of Rainfall for February-March-April, issued in January from UK Met Office.

Categories are Above, Below and Close to Normal. White zones correspond to No Signal.
http:/www.metoffice.gov.uk/

11.4.d Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 11 01 2012)
Most likely category of Precipitation for FMA 2012

305+

150W 120W 90W 60W 30W
@) JMA

! !
30w 0 30E B0E 90E

120 150F 180
Probability (%) of Most Likely Category
Below Normal Normal (>35%) Above Normal
T T ss— | [ [ i—
35 40 50 60 80 35 40 50 60 80

RCC-LRF Node GLOBAL CLIMATE BULLETIN n°152 FEBRUAR 2012 26/38



fig.32: Most likely category of Rainfall for February-March-April, issued in January 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.html

11.4.e Euro-SIP

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Météo-France
Prob(most likely category of precipitation) FMA 2012
Forecasl start reference is 01/01/12 Mo significance test applied
Unweeighted mean
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fig.33: Multi-Model Probabilistic forecasts for precipitation from EuroSip for February-March-April, issued in

January. (2 Categories, Below and Above normal - White zones correspond to No signal).
http://www.ecmwf.int/products/for ecasts/d/char ts/seasonal/for ecast/eur osip/mmv2/param_eur o/seasonal_charts 2tm/

Considering the limited predictability Even if tipeedictability for rainfall in mid-latitude regiondt is
difficult to be confident into a scenario pver #mtire European regions. The only signal is overlbieric
peninsula which could face some Below Normal caeod# (which is consistent with the AR regimes
predominance — see general circulation discussmhEaro-Sip temperature discussion). This scenario
could be extended consistently to the North Wespar of North Africa despite the Above normal
conditions which appear in the tropics over Westoat

To be notice also the PNA like response in ternpretipitation over the North American continent and
enhanced rainfall over Australia, the maritime goent and the northern part of South America arm th
Caribbean. Last, the Below Normal scenario whichettgps across South Atlantic in relationship with
colder than normal SSTs.
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11.4.f International Research Institute (IRI)

|IRI Multi-Model Probability Forecast for Precipitation
for February-March-April 2012, Issued January 2012
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fig.34: Most likely category of Rainfall for February-March-April, issued in January from the IRI multi-model
ensemble. Categories are Above, Below and Close to Normal. White zones correspond to No Signal.
http://iri.columbia.edu/climate/forecast/net asmt/

The IRI forecast shows some consistence with the-BSUP over the maritime continent, the North
American continent and the Pacific. For the Europsantinent there is no signal like Euro-SIP.
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1.5. REGIONAL TEMPERATURES
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fig.35: Climagrams for T2m in Northern Europe (left) and in Southern Europe (right) from Météo-France (top) and

ECMWF (bottom) issued in January.

For Northern Europe, the 2 models show a good stergiy for Above normal conditions. With
respect of the General Circulation discussion,shiuld be especially relevant for Scandinavian
regions and Russian regions. For Southern Eurbpes is less consistency. The differences between
the two models can be likely related to the modeleutainties and to the low predictability already
pointed out. One additional remark is about the sizthe boxes which merge regions with different
behaviour (with respect of this forecast). In Mékance, for Northern Europe, there is a noticeable
skill in January and February and still some gkilim March to May for both Above and Below
normal scenarios. For Southern Europe there ikilarsJanuary and February while surpisingly the
skill increase in March, April and May (especidity Above normal scenarios).

*In Météo-France climagrams, the distributions ofrea averages are displayed for the seasonal fore¢dark blue
boxes and wiskers), and the climate reference oa #9-year hindcast period (blue and light blue ba)dThe limits of
the boxes (ensemble forecast) and blue band (clenatference) correspond to the upper and lowecies. The limits
of the wiskers (ensemble forecast) and light bluankd (climate reference) correspond to the mean +standard
deviation and the mean — 1 standard deviation. Thd line corresponds to the ensemble mean.
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fig.36: Climagrams for Rainfall in Northern Europe (left) and in Southern Europe (right) from Meétéo-France (top) and

ECMWF (bottom), issued in January.

For Northern Europe there is some consistent sigimde it's less clear for Southern Europe. For
Northern Europe, the intraseasonal evolutions are gimilar in both models. In Météo-France for
both Northern and Southern Europe there is litk#l sn January and no more after. So these
intraseasonal evolution should be interpreted wéhtion however, the Above Normal scenario for
Northern Europe and Below Normal scenario cloghédViediterranean basin seems to make sense.

*In Météo-France climagrams, the distributions ofrea averages are displayed for the seasonal fore¢dark blue
boxes and wiskers), and the climate reference oa #9-year hindcast period (blue and light blue ba)dThe limits of
the boxes (ensemble forecast) and blue band (clenaference) correspond to the upper and loweries. The limits
of the wiskers (ensemble forecast) and light bluand (climate reference) correspond to the mean +sthndard
deviation and the mean — 1 standard deviation. Tked line corresponds to the ensemble mean.
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1.6. MODEL’S CONSISTENCY

11.6.a GPCs consistency maps

Consistency Map
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fig.37: GPCs Consistency maps from LC-MME http://www.wmolc.or g/

Over the North Atlantic sector, all the models &eey consistent with a positive anomaly startingir
South US up to Western fagade of Europe. It's stest with the enhanced AR regimes frequency
already pointed out in Euro-SIP. The PNA like resgmis also present in most of the models. So, the
Euro-Sip conclusions seems to be applicable tG#R€s forecasts, especially for the temperature tneer
Northern and Eastern Europe. For precipitatiorietlie only a little consistency. Consequently Ngrai
leading to a Climatology Forecast should be the dastion.
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1.7. “EXTREME” SCENARIOS

ECMWF Seasonal Forecast System 4
Prob(highest 20% of climatology) - 2m temperature JFM 2012
Forecast start reference is 01/12/11

T2 M PREVISION FEVRIER-MARS-AVRIL RUN DE JANVIER 2012 Ensemble size - 51, climate size - 450

o 10% 10..30% 80,407 40500 B s0.70% B 0. 1007

30°w o w 30°E e E

= n w [0 MAnce

B £ Ed
PROBABILITE(%) FORTE ANOMALIE POSITIVE

ECMWF Seasonal Forecast System 4
Prob(lowest 20% of climatology) - 2m temperature JFM 2012

Forecast start reference is 01/12/11
Ensemble size - 51, climate size - 450
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fig.38: Top : Probability of « extreme » above normal conditions for T2m for Meteo-France (left - highest
~15% of the distribution) and ECMWF (right - highest 20% of the distribution).
Bottom : Probability of « extreme » Below normal conditions for rainfall for Meteo-France (left -
lowest ~15% of the distribution) and ECMWF (right - lowest 20% of the distribution).
For February-March-April, issued in January.

There is some consistent signal on Northern Eurf@pdanced probabilities of very above normal
scenario). In Météo-France the ROC score is guteeable (above 0.6) indicating some skill for the
forecast over these regions (especially for Scawiinand North East Europe). For the very below
normal scenario, for regions close to Mediterrangaa the consistency is poor (excepted over some
regions of North Africa — especially Algeria). laldition the ROC score is above 0.55 over most of
these regions.
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ECMWF Seasonal Forecast System 4
FMA 2012

Prob(lowest 20% of climatology) - precipitation
Forecast start eference is 01/01/12
PRECIPITATIONS PREVISION FEVRIER-MARS-AVRIL RUN DE JANV ER 2012 Ensemble size - 51, climate size - 450
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ECMWF Seasonal Forecast System 4
Prob(highest 20% of climatology) - precipitation FMA 2012

PRECIPITATIONS PREVISION FEVRIER-MARS-AVRIL RUN DE JANVIER 2012 Forecast start reference is 01/01/12
Ensemble size - 51, climale size - 450
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fig.39: Top : Probability of « extreme » Below normal conditions for rainfall for Meteo-France (left - lowest

~15% of the distribution) and ECMWF (right - lowest 20% of the distribution)
Bottom : Probability of « extreme » Above normal conditions for rainfall for Meteo-France (left -

highest ~15% of the distribution) and ECMWF (right — highest 20% of the distribution).
for February-March-April, issued in January.

For the very Below or Above Normal scenarios, eifethe probabilities are high in Meteo-France
there is no consistency between the 2 models. Vddding the low predictability consideration, it's
seems difficult to infer any useful information findhese forecast.
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11.8. DISCUSSION AND SUMMARY

For ecast over Europe

The first comment is about the predictability whegems to have decreased with respect of the pievio
forecast so that it become not very high. Relate@¢opotential Height forecasts, it seems that#fieit

of NAO - regimes and enhancement of AR regimes nsakee and are a consistent scenario for most of
the models. However, because of the Spring pettiisddifficult to infer the impact of such a ciratlon
anomaly in terms of impacts (temperature and pitatipn) over the European regions and regionseclos
to the Mediterranean sea.

For temperature, the Above Normal scenario makesest®r North-West and North-East Europe.

The climatology forecast should prevail elsewheréhare is no significant signal.

For rainfall, no consistent signal exists so thHa tlimatology scenario could be acceptable for all
European regions and regions close to the Mediteara sea. Then the size of the boxes lead to “No
privileged Scenario”. However, some downscaledrimgttion could detail these scenarios for specific
countries or sub-regions (especially the most Stéstern part of the Iberian Peninsula and theNort
West part of North Africa).

Tropical Cycloneactivity

For the beginning of the season in the Southerndprare, Euro-Sip forecasts indicate a less athian
normal cyclonic activity over the South-West Indi@aoean and close to normal activity elsewhere.

EUROSIP multi-model seasonal forecast ECMWF/Météo-France
Tropical Storm Frequency FMAMJJ 2012
Forecast start efernce & 01/01/2012 Climate = 1920-2010
Ensemble size =22 climate size =421
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fig.40: Seasonal forecast of the frequency of Tropical Cyclones from EUROSIP (Météo-France & ECMWF) for the
January to June 2012 period, issued in December.
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/mmtrop/trop_euro/eurosip_tropical storm
frequency/
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Synthesis of Temperature forecasts for February-Mar

Results are expressed with respect of 3 possible scenarios : « Above normal », « close to normal » and

ch-April 2012 for European regions

« 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 Southern Central Eastern SEE region
MODELS Europe Europe Europe Europe
CEP
MF
Met Office
JMA
Synthesis
Eurosip
IRI
Privileged No No
Scéna?io by RCC- Above o Above Above o
privileged privileged
LRF Node Normal ) Normal Normal .
scenario scenario

|:| T Below normal (Cold)

RCC-LRF Node

|:| T close to normal

GLOBAL CLIMATE BULLETIN n°152 FEBRUAR 2012

|:| T Above normal (Warm)

|:| No privileged scenario
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Synthesis of Rainfall forecasts for February-March-  April 2012 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 Southern Central Eastern SEE region
MODELS Europe Europe Europe Europe
CEP
MF
Met Office
JMA
Synthesis
Eurosip
IRI
Privileged No No No No No
f;i“;“gbyRCC' privileged | privileged | privileged | privileged | privileged
ode scenario | scenario | scenario | scenario | scenario

|:| 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).

m BoM, CMA, ECMWF, JMA, KMA, Météo-France, NCEP antdK 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 IRl and Euro-SIP provide multi-model forecastsrd=8ip is presently composed using 3 models
(ECMWEF, Météo-France and UK Met Office). IRl useveral coupled and forced models optimally
combined.

Seasonal forecasts use the ensemble techniquemntplesaincertainty sources inherent to these
forecasts. Several Atmospheric and/or oceaniclrstates 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 bettks ski
than rainfall forecasts. Then, it exists a naturahkness of the seasonal predictability in Sprnia§td
North Hemisphere).

In order to better interpretate the results, it6isommended to look to verification maps and graphs
which give some insight into the expected leveskifi 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 vitebo$ each
centres.

This bulletin collects all the information availabthe 2I' of the current month preceding the
forecasted 3-month period.

111.2. « NINO » AND SOI INDICES

El Nifio and La Nifia events primarily affect trodicagions and are monitored by following
the SST evolution in specific area of the equatdtaific.

- 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.

- Niflo 3.4 : 5°S/5°N  120W-170W ; it is a compremibetween Nifio 3 and Nifio 4 boxes (SST
variability and Rainfall impact).
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Associated to the oceanic « El Nifio / La Nifia »néyeand taking into account the strong
ocean/atmopshere coupling, the atmosphere showsirdkranual variability associated to
these events. It is monitored using the SOI (Soath@scillation Index). This indice is

calculated using standardized sea level pressur€ahiti minus standardized sea level
pressure at Darwin (see above figure). It represém Walker (zonal) circulation and its
modifications. Its sign is opposite to the SST aalynmeaning that when the SST is warmer
(respectively colder) than normal (Nifio respeciivBliia event), the zonal circulation is

weakened (respectively strengthened).

111.3.LAND BOXES

Some forecasts correspond to box averaged valuesofoe specific area over continental
regions. These boxes are described in the followmagp and are common to ECMWF and

Météo-France.
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