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I. DESCRIPTION OF THE CLIMATE SYSTEM
(SEPTEMBER 2011)

1.1. GLOBAL ANALYSIS

1.1.a Ocean

In the Tropical Pacific the situation shows onlyldi evolution (fig.1) with always a cooling East the
date line and cclose to normal conditions in themvpool. Still in the Pacific at the highest lati&iof the
Northern Hemisphere, the positive anomaly conttougtrengthen as a result of the atmospheric fgrcin
The tropical Atlantic ocean remains slightly warntigan normal especially in its northern part androv
the Caribbean Basin. In the Northern Atlantic, elés the European continent, there is still a negat
anomaly while a positive anomaly is present indbetral part centred around 40°N. One can notiee th
weakening of the positive anomalies in the Atlastauth (around 40°S).

The Indian Ocean is warmer than normal in its emyigdtpart. Positive anomalies are still visible thie
Western part of the basin, from Tanzania up toGheat Horn of Africa. In the Southern hemispher th
strip of positive SST anomaly extending from Madaga up to Australia continue to decrease.
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fig.1: SSTs Anomalies in September 2011 (°C). (reference Levitus 1980-2008)
http://bcg.mercator-ocean.fr/

Sur le rail équatorial de I'océan Indien, les cantede chaleur sont supérieurs a la normale skesdtadu
bassin jusqu’au continent maritime.

In subsurface (fig.2), in the equatorial Pacifioveguide, the heat content anomalies show someasityil
with the SSTs and thermocline depth anomalies iigs¢ figure) showing persistent in the Central and
strengthened negative anomalies in the Eastern part

In Tropical North Atlantic, the heat content anoynisl mostly positive, excepted along the easteastco
of South America. To be notice that the heat cdnterthe Caribbean is not consistent with the SST
signal. In the mid-latitude of North-East Atlantibe heat content anomalies are similar to theipusv
month ; the anomalies being likely due to the ahesic influence onto the ocean.
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In the equatorial wave guide of the Indian Ocehea,anomalies have decreased. However, therelia stil

contrast between the central and western parttipesinomaly) and the most eastern part (negative

anomaly).
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fig.2: map of Heat Content Anomalies (first 300m) in September 2011 (kJ/cm?). (reference Levitus 1980-
2008)

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

In September over the Equatorial Pacific, the LéaNiike dipole structure is still there (deeperntha
normal on western part and thinner than normal astétn part). Some clear trace of propagation are
visible from West to East in the equatorial wavegu{which continue on October). One can notice the
strengthening of the dipole at the end of Septefbbginning of October. Over the Atlantic, a postiv
anomaly is visible more or less over the whole malkast over the Indian ocean, the thermocline ldept
anomaly is negative on the most Eastern part asdiy® in the Central part. To be noticed the cltse
normal situation in the most Western part.
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fig.3: Hovmeoller 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/
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1.1.b Atmosphere : General Circulation

Looking to the Velocity Potential Anomaly field the high troposphere (fig.4), the patterns of Ganer
Circulation (especially Hadley-Walker circulatiorere La Nifa like patterns over most of the Pecifi
East to the date line the anomaly is mostly pasi{®onvergent circulation anomaly. Downward motion)
while West to this line, it is mostly positive (érgent circulation anomaly/Upward motion) with eoag
stre,gthening of the divergence over the most wegbart of the Pacific Basin. Associated to these
anomalies, the SOI have increased (+ 1.0) consigtemth the growth of a La Nifia event.. Over the
African continent, the divergent circulation anoynpieviously observed has dramatically decreased.
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fig.4: Velocity Potential Anomalies at 200 hPa and associated divergent circulation anomaly for September
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 thenhlig@posphere (fig. 5), with respect of the pregiou
month one can remark that anomalies are strengitheamd some teleconnections patterns seem to take
place especially across the Pacific basin.
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fig.5: Stream Function Anomalies at 200 hPa in September 2011.
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt22.shtml
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Over the Northen Hemisphere planetary Rossby wakesjuite well in place. The Geopotential height at
500 hPa (fig. 6) shows a positive anomalies Ovaop®, North USA and Canada and West Pacific. A
negative anomaly is seen on the North Atlanticae&onsistently the most active modes of vangbil
are the East Atlantic and the Polar modes. The N#dde (positive phase) is partly related to the tega
anomaly already quoted on the North Atlantic sector

fig.6: Anomalies of Geopotential height at 500hPa in September 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 NAO EA WP EP-NP PNA TNH EATL/WRUS SCAND POLEUR
SEP 11 0.7 1.8 0.5 -0.5 -0.4 --- -0.3 -0.6 -11
AUG 11 -1.9 1.0 -0.5 -0.7 1.4 --- 1.0 0.2 -0.3
JUL 11 -15 0.4 -0.3 -2.2 -0.8 --- -0.8 2.5 -0.3
JUN 11 -1.0 -0.2 0.8 -0.5 0.3 --- -0.3 -0.6 -11
MAY 11 0.0 -0.7 0.4 -1.2 0.3 --- -1.5 -11 -0.6
APR 11 2.5 -0.6 -1.9 -0.6 -1.8 --- 1.2 -0.4 -0.3

http://www.cpc.ncep.noaa.gov/products/CDB/Extraicsfiable3.shtml
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I.1.c Precipitation
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fig.7: Rainfall Anomalies (mm) in September 2011 (departure to the 1979-2000 normal) - Green
corresponds to above normal rainfall while brown indicates below normal rainfall.
http://iridl.ldeo.columbia.edu/maprom/.Global/.Precipitation/
Accordingly to general Circulation patterns, thenfal situation is below Normal over the Centralda
Eastern Pacific while some strong positive anorsadiee present on the Western part. Extended negativ
anomalies are also visible across the whole Amerazmtinents (both South and North). In relatiopshi
with the geopotential Height anomalies the preath (fig.7) has been Above normal over North-
Western Europe and Below normal on most of therqibe of Europe.

1.1.d Temperature

Latitude 9 5
2N B0

1]

3075

BUS

2% 4% (3 8% l-i=3

o
temperature ancmaly

fig.8: Temperature Anomalies (°C) in September 2011 (departure to the 1979-2000 normal)
http://iridl.ldeo.columbia.edu/maproom/.Global/.Atm_Temp/Anomaly.html
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In September, temperatures (fig.8) have been ahowmal over most of the continents and especially
over Europe, Canada and the central part of SibArinegative anomaly has been observed over the
Western part of Siberia.

l.1.e Sea Ice

In Arctic in September, the sea-ice extensiongigs far below normal, excepted over the Greenkeal
It is slightly above the observed 2007 sea-iceresita — record year for the minimum reached ateti
of the boreal summer (fig. 9bis — left).

In Antarctic, the sea-ice extension (fig. 9bisght) is very close to normal.
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fig.9: Sea-lce extension in Arctic (left), and in Antarctic (right) in September 2011. The pink line indicates the
averaged extension (for the 1979-2000 period). http://nsidc.org/data/seaice_index/
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fig. 9bis : Sea-lce extension evolution from NSIDC
http://nsidc.org/data/seaice_index/images/daily images/N_stddev_timeseries.png
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1.2. OCEANIC TROPICAL DYNAMIC

1.2.a Pacific Basin

In September, the negative anomaly in the equatdtacific has extended (fig.10) but without
strengthening. However, the Trade Wind anomaliesrareasing on the Central and Western part of the
basin ; this is favourable conditions to La Nifi@elepment.
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fig.10: SST Anomalies and Wind anomalies in September 2011 over the Equatorial Pacific from

TAO/TRITON. http:/www.pmel.noaa.gov/tao/jsdisplay/monthly-summary/monthly-summary.htmli

In the Nifio boxes (4, 3.4, 3 et 1+2 ; see definitin Annex - fig.11) the SST anomalies are stuill
negative (and have slightly increased). The mon#hvgrages in September are respectively —0,6°C, -
0,7°C,

-0,6°C et -0,6°C from West to East. To be notic the are close to the La Nifa threshold.
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fig.11: Time series of SST anomalies in Nifio boxes (departure to 1971-2000 normal - Smith and Reynolds,
1998) http:/www.cpc.ncep.noaa.gv/products/analysis motoring/enso_advisory/ensodisc.doc
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fig.12: Oceanic temperature anomaly in the first 500 metres in the Equatorial Pacific, in September 2011

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

In the equatorial waveguide (fig. 12) under thdaue the negative cold anomaly has propagated asbtw
and reached the surface close to South Americast.cba be quoted the behaviour on the West side wit
a quite weak warm reservoir and traces of cold ali@s close to 200m depth.
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1.2.b Atlantic Basin
FO0°N CoE T =

i

80°N

50°N

4G°N

205N

20%N

10°N

B0°H

40°H

20°H

1000 BOMYY BO°W 40 20 0° SO°E
fig.13: Top : SST Anomalies in September 2011 (reference Levitus 1950-2008).
Bottom : SST anomaly time tendency (September-August) document provided by Mercator-océan

( http://bcg.mercator-ocean.fr/).
In the extra tropics North to the equator (fig. ,1fBlere is still a negative anomalies between 4&fN
60°N on the Atlantic. However, the SSTs are warnmalang Western European coasts (likely related to
the September weather conditions). The SSTs amnm@ahan normal and with a positive tendancy in the
mid-latitude and western part of the basin. In ¢heatorial wave guide, the cold tongue in the Garine
Gulf has disappeared. In the Tropical Atlantic, caa remark warmer than normal conditions from Cuba
to the Northern coast of South America..

I.2.c Indian Basin
Only the most Eastern part of the Indian oceansirbshows negative anomalies while positive anasali
are present elsewhere (fig.1).
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Il. SEASONAL FORECASTS FOR NOVEMBER-DECEMBER-
JANUARY FROM DYNAMICAL MODELS

1.1. OCEANIC FORECASTS

I1.1.a Sea Surface Température (SST)
B -z20c B =z0.-10 [-1005[ |os5.-02 I_I 0202 jozos5[ Jos.10 llioz20 Jl-20c

150" 120 =d 20" (== 20" S0"E EO"E S0"E 120E 150 "E

1507 120 =¥ 207 [ n e O 20T o= =TE EDTE =TE 120°E 130 °E
fig.14: SST anomaly forecast (in °C) from ECMWF for November-December-January, issued in October.
http://www.ecmwf.int/products/forecasts/d/chartafenal/forecast/seasonal_range_ forecast/group/

T MEI'EE
-20 -5 -10 -0s on 10 15 20 Fm
ANOMALIE ideg. :I ) )
fig.15: SST Anomaly forecast (recalibrated with respect of observation) from Météo-France for November-

December-January, issued in October. http://elaboration.seasonal.meteo.fr/
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The 2 models are mostly consistent over all theawmicebasins even if some regional differences @an b
found. The main differences are in the Greenlaradased the Mediterranean sea. Most of the Tropical
Pacific is colder than normal. In the Atlantic, thés large similarity even if the Meteo-France mlogive
stronger anomalies (especially warm anomaliesenTitopics). Over the Indian Ocean, the 2 modeld ten
to forecast above normal temperature on the Indieeanic basin and especially a strip between
Madagascar and Australia.

Because of the consistency between the individualets, in the Euro-Sip forecast the patterns are qu
similar to the one already discussed just above. ddoling in the Central and Eastern Pacific isutje
visible ; it is extending close to the warm podhelwarm Tropical Atlantic is also noticeable.

Last, in the Indian Ocean, one can see the walmaerriormal conditions over most of the basin.

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Météo-France
Mean forecast SST anomaly NDJ 2011412
Forecast start refere nce i 0110011 Mo sig nificance test applied

Variance-standard ized mean

Bl -20'c BB -20.-10 1005 Jos-02[ J-0202[ Jozo5[ Jos.1i0 1020 Jl-20C

150" 120 =5 20" a0 30" o= 20"E E1"E 20"E 120"E 1% "E
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s I
= : —— . e TET
w S = —

=
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150 120 =¥ 20w S0 20" o= 2"E EQ"E S0"E 120"E IS0 "E
Forecast issue date; 1510/2011 CECMWF
fig.16: SST Forecasted anomaly (in °C) from Euro-SIP valid for November-December-January, issued in
October.
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11.1.b ENSO Forecast :

Forecasted Phase : weak La Nina

IRI provide a synthesis of several model forecastlie Nifio 3.4 box (see definition in Annex) indilog
models from Euro-Sip and statistical models. Tlyeie 17 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 November-December-January on average, botistgtat and dynamical models forecast conditions
close to La Nifia threshold.. Even if this La Nifizemsario is less probable, this evolution becomes a
possible scenario as, looking to climatology, fisssible that a strong La Nifia could be followedaby
weak La Nifa.

Model Predictions of ENSO from Sep 2011
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fig.17: Synthesis of Nino 3.4 forecasts (120° to 165°W) issued in October 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 “close to La Nifa
threshold” conditions which prevail for NDJ and hesnter.
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SEASON OND NDJ | DJF | JFM | FMA |[MAM | AMJ | MJJ [ JJA
Value « La Nifia » -0,75 -0,70 | -0,65 | -0,55 | -0,45 | -0,40 | -0,45 | -0,50 | -0,50
Value « El Nifio » 0,75 0,70 | 0,65 | 050 | 0,40 | 0,40 | 045 | 045 | 0,45
Average, statistical models -0,6 -0,6 -0,5 -0,5 -0,4 -0,3 -0,2 -0,1 0
Average, dynamical models -0,7 -0,7 -0,7 -0,6 -0,4 -0,4 -0,4 -0,3 -0,1
Average, all models -0,7 -0,7 -0,6 -0,6 -0,4 -0,3 -0,3 -0,2 -0,1

The figure 18 shows plumes from Météo-France aGBM®B/F for the 3 Nifio boxes (see definition in
Annex). Both models below neutral conditions butrmno real strengthening of the cold anomaly. The
spread of the forecasts is not to much in both Bli&ance and ECMWEF. Last, looking to the AOGCM
behaviour in the starting phase of a La Nifia eviéns, interesting to highlight that most of the dets
have some difficulties to clearly maintain the @oglof oceanic conditions over the whole forecasted
period (e.g. see IRl web site).
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fig.18: SST anomaly forecasts in the Nifo boxes from Météo-France (top) and ECMWF (bottom) issued in
October, monthly mean for individual membres. ( http://www.ecmwf.lnt/)
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Il.1.c Tropical Atlantic forecasts :

Forecasted Phase: close to normal conditions in th

e Tropical Atlantic
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fig.19:

RCC-LRF

SSTs anomaly forecasts in the Tropical Atlantic boxes from Météo-France, issued in October,
plumes correspond to 41 membres and monthly means.

Node
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The Plumes confirm that on average the forecasesponds to close to normal conditions in the Taalpi
Atlantic both in the North and in the South. Howewvene can notice the quite great dispersion of the
ensemble for the TNA box. A negative value of TASStorecasted all over the period, corresponding to
warmer temperature in the Guinean Gulf with respdethe temperature in the East Northern tropics.
However, the TASI index must be interpreted withit@n because of the likely positive bias of Météo-
France forecast in the Guinean Gulf and the vegelapread of the ensembile.
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11.1.d Indian Ocean forecasts :

Forecasted Phase: Positive phase of the DMI
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fig.20:

correspond to 41 membres and monthly means.

The Plumes show that most of the members are fstiagaAbove normal conditions in the Western
Indian Ocean and Below normal conditions in theezaspart of the basin. Both indices show a quite
good consistency among all members of the ensedwslag all the period. As a consequence, the DMI
remains in a positive phase during all the perind ane can notice a limited spread (despite it nesna

quite large) with respect of the previous forecasts
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1.2. GENERAL CIRCULATION FORECAST

11.2.a Global Forecast

As a first glance, the velocity potential anomdigld (cf. fig.21) show in the Tropics a 1 wave nogn
pattern in ECMWEF while it is less clear in Meteafce (more a 2 wave number pattern). In detailst ov
the Central Pacific both models show an atmospheaidNifia response with a convergence anomaly
(downward motion) East to the date line and a di@ece anomaly (upward motion) over the maritime
continent. The models show some consistency oeelnitian ocean but with large differences in teahs
intensity ; larger negative anomaly in ECMWEF arehker and southward shifted in Meteo-France.

In terms of teleconnections, the 2 models showesoonsistency. The main anomalies visible on the
stream functions are developing first across thieutles of the Pacific basin (in a PNA like patjebut
also (some traces) over the North Atlantic sectat especially up to the Western side of the Eunopea
continent. As a conclusion, the predictability indratitudes, especially over Europe, in OND should
increase a bit with respect of the previous foredasvever noting that teleconnection are still nety
strong.
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fig.21: 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 November-December-January issued in October by Météo-
France (top) and ECMWF (bottom).
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11.2.b North hemisphere forecast and Europe

Meteo-France

Meter

fig.22: Anomalies of Geopotential Height at 500 hPa for November-December-January issued in October from
Météo-France (left) and ECMWF (right).
http://www.ecmwf.int/products/forecasts/d/chartafsenal/forecast/eurosip

Anomalous regime occurrence(%)
=11

s0 { [T =
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Computed a5 depariurg from the 1283-2007 climstalogy

fig.23: 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 over the North Aiafor Meteo-France (fig. 22) and 500hPa over the
Western facade of Europe for ECMWF and. This iafeAtlantic Ridge regime especially well marked in
Meteo-France (fig. 23) and some enhanced frequehblocking regime in ECMWEF. One can notice that
the Atlantic Ridge regime response is quite coasistvith a negative phase of the ENSO at the béaginn
of Winter. The deficit of NAO + regime seems to d&lso very consistent with the general circulation
response related to the expected teleconnecti@hS & forcings.

The General atmospheric circulation in the low tgghere (see figure 24) is clearly related andistarg
with the Geopotential Height. Over most of West&urope, both meridionnal wind show negative
anomalies which is typical of an Atlantic Ridge ireg predominance while the zonal wind show an
oposition between regions South vs North to 50°Hakening / strengthening of the zonal circulation).
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V B50 HPA PREVISION DECEMBRE-JANVIER-FEVRIER RUN DE NOVEMBRE 2011 U 850 HPA PREVISION DECEMBRE-JANVIER-FEVRIER RUN DE NOVEMBRE 2011
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fig.24: Forecasted anomalies of meridional (left) and zonal (right) wind at 850 hPa for OND from Metéo-

France issued in October.

1.3. IMPACT : TEMPERATURE FORECASTS

11.3.a ECMWF
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fig.25: Most likely category probability of T2m from ECMWF for November-December-January issued in
October. 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.26: Most likely category of T2m for November-December-January issued in October 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)
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fig.27: Most likely category of T2m for November-December-January issued in October from UK Met Office.
Categories are Above, Below and Close to Normal. White zones correspond to No Signal.
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http://www.metoffice.gov.uk/

11.3.d Japan Meteorological Agency (JMA)
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fig.28: Most likely category of T2m for November-December-January issued in October 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) NDJ 201112
Forecasl start reference is 0110711 Mo significance test applied
Unweeighted mean

=— be low lower fercile above upper lercile —»
7o io0s, 60.70% [0050.60% [ 140.50% [ | other [ 140.50% [150.60% I G0.70% NI 70..100%

Forecast issue date: 1510/2011 ESECM

fig.29: Multi-Model Probabilistic forecasts for T2m from EuroSip for November-December-January, issued in
October. (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/

A PNA like pattern over the North American contihé clearly visible on the Euro-SIP forecast. The
only signal which exists is over the most Westeant @f Europe with some enhanced probability of
Below normal situation (in relationship with thelditic Ridge regimes). Last, we have to notice évan

if the predictability has increased, the telecotioecpatterns are still quite weak and consequehidge
forecasts should be interpreted with some cauti@n Burope.
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11.3.f International Research Institute (IRI)

IRl Multi-Model Probability Forecast for Temperature
for November-December-January 2012, Issued October 2011
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fig.30: Most likely category of T2m for November-December-January, issued in October 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 on the most western part of Europe and the
North American continent.
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1L.4. IMPACT : PRECIPITATION FORECAST

11.4.a ECMWF
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fig.31: Most likely category probability of rainfall from ECMWF for November-December-January, issued in October.
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.32: Most likely category of Rainfall for November-December-January, issued in October from Météo-
France. 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.33: Most likely category of Rainfall for November-December-January, issued in October 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)
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fig.34: Most likely category of Rainfall for November-December-January, issued in October 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) NDJ 201112
Foracagt start reference i 0110711 Mo sianificance test applied
Unweeighted mean
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fig.35: Multi-Model Probabilistic forecasts for precipitation from EuroSip for November-December-January, issued in

October. (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/

Even if the predictability is still limited (seegwious discussion), there is some consistent sigmahe
most western part of Europe (related to the AtaRidge circulation regime predominance). To beceot
also the PNA like response in term of precipitatomer the North American continent and some La Nifia
like patterns in the Tropics (Pacific, Australiadanaritime continent, GHACOF region, ...).
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11.4.f International Research Institute (IRI)

IRl Multi-Model Probability Forecast for Precipitation
for November-December-January 2012, Issued October 2011
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fig.36: Most likely category of Rainfall for November-December-January, issued in October 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 are quite consistent with the EBHB, especially over the maritime continent, GHACO
region, North of South America , the North Americamtinent and the Pacific.
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1.5. REGIONAL TEMPERATURES
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fig.37: Climagrams for T2m in Northern Europe (left) and in Southern Europe (right) from Météo-France* (top) and
ECMWEF (bottom) issued in October.

The differences between the two models are relatedeir atmospheric response differences clearly
visible on the Geopotential Height and Stream fiamc{see section 11.2). So they can be relatethé¢o t
the model uncertainties and also to the weaknesghef predictability (see discussion on
teleconnection patterns). One remark also is atimitsize of the boxes which merge regions with
different behaviour (with respect of this forecabr Northern Europe, there is some skill in Oetob
and no skill in November and December then somk apearing in January while for Southern
Europe, there is some skill in October and Novenalperno more skill after.

*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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REGIONAL PRECIPITATIONS
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fig.38: Climagrams for Rainfall in Northern Europe (left) and in Southern Europe (right) from Météo-France* (top)

and ECMWF (bottom), issued in October.

As already seen in Euro-Sip forecast, there isseomuch consistency signal between the 2 models
over most of the European regions (excepted onmihgt Western part). For Northern and Southern
Europe some skills exist in October and then avsecbr worst than climatology excepted for January
which show some enhanced skill. So these intrasehgwolution should be interpreted with caution.
The main conclusion about these graphs is the largertainty in the rainfall scenarios for both
regions.

*In Météo-France climagrams, the distributions ofraa 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. Ted 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.39: GPCs Consistency maps from LC-MME http://www.wmolc.or g/

The Atlantic Ridge predominance is quite consisteith the models behaviour over the North Atlantic
sector (see Z500 map). So, the Euro-Sip conclussaesns to be applicable to the GPCs forecasts,
especially for the temperature over the most Wespart of Europe. For precipitation, there is dittl
consistency over most of the regions. Last, impartant to remind that the predictability is stjllite
weak for this NDJ period even if it seems to pregreely increase during the last month.
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1.7. “EXTREME” SCENARIOS

ECMWF Seasonal Forecast System 3
T2 M PREVISION DEGEMBRE—-JANVIER-FEVRIER RUN DE NOVEMBRE 2011 Prob(highest 20/ 01 chmam\ogy) 2m temperature NDJ 2011/12
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fig.40: 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 ECMWEF (right — lowest 20% of the distribution).
for November-December-January, issued in October.

There is little consistency in the “Extreme” sceagrobabilities (related to the differences in rabd
response and a limited predictability). Howevkere is some consistent signal on the Western éacad
of Northern Europe (enhanced probabilities of vabpve normal scenario) where some skill exists
(especially over Scandinavia). For the very bel@msnmal scenario, the skill is not sufficient to ingest

the map.
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ECMWF Seasonal Forecast System 3
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fig.41: 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 November-December-January, issued in October.

Even if the probabilities are high in Meteo-Frantere is not too much skill for these forecastsitS
seems a bit difficult to be confident in using tmformation because of the skill and because ef th
divergence of model responses. However, one caoentite enhancement of both extreme scenario
probabilities over Scandinavia and some consistbetyeen the 2 models.
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11.8. DISCUSSION AND RESUME

For ecast over Europe

The first comment is about the predictability whggems to be still quite low (despite the develapmoé
some teleconnection patterns over the Tropicalfieaand also the North Atlantic sector — but weak).
However and related to Geopotential Height foreastseems that the deficit of NAO + regimes is a
consistent scenario for most of the models. Tharit Ridge regime could be privileged at leasirdur
the first months of the forecasted period (despite sometime difficult to separate pseudo NAO —
regimes related to Polar vortex behaviour frompteious one).

For temperature and rainfall, the low predictapilihe dispersion of the different models and fasts
over European regions and the size of the boxelstéedNo privileged Scenario”.

In more details in term of geographical consideratj some different scenario could be use for fipeci
regions like the most Western part of Europe wiehol normal conditions for temperature.

For Rainfall, the Below normal scenario could maemse also on the most Western part of Europe
consistently with the privileged circulation regisne

Tropical Cycloneactivity

For the beginning of the season in the Southerndpdrare, Euro-Sip forecasts indicate a more athise
normal cyclonic activity over the South-West Indi@aoean and a less active than normal cyclonic iactiv
over the South Pacific. This is very consistenhwtite forecasted SSTs scenarios and General Gioula
(see sections 1.1 and 11.2) in the Topics.
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fig.42: Seasonal forecast of the frequency of Tropical Cyclones from EUROSIP (Météo-France & ECMWF) for the
November 2011 to April 2012 period, issued in October.
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 November-Dec

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

ember-January 2011 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 (34) (3/4) (3/4) (3/4) (3/4)
Eurosip
IRI
Privileged N(_) _ N(_J _ NQ ‘ NQ ‘ No
Scénario by RCC- | privileged | privileged | privileged | privileged | yjyileged
LRF Node scenario |scenario |scenario |scenario |scenpario

|:| T Below normal (Cold)

RCC-LRF Node

|:| T close to normal

GLOBAL CLIMATE BUWIETIN n°148 OCTOBER 2011

|:| T Above normal (Warm)

|:| No privileged scenario
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Synthesis of Rainfall forecasts for November-Decemb  er-January 2011 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 (4/4) (3/4) (3/4) (4/4)
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)

RCC-LRF Node

|:| RR close to normal
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|:| 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 bett#s 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/wmol/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 (Sounth@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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