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. DESCRIPTION OF THE CLIMATE SYSTEM
(NOVEMBER 2012)

1.1. OCEANIC ANALYSIS

I.1.a Global Analysis

At the Surface (fig. 1)

For the Pacific : In the equatorial wave guide S8fesclose to normal excepted a positive anomalsec!
to Papua New Guinea. A positive anomaly is alstolsn the SPCZ region. The negative anomaly on
the most Eastern part has vanished. Little evaistielsewhere to the exception of the mid/hightldgs

in the North Pacific (cooling close to Japan andrmwag over the Bering sea consistently with the @50
anomaly).
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fig.1: top : SSTs Anomalies in November 2012 (°C) (reference 1950-2008)

bottom : SST tendency (current - previous month) http:/bcg.mercator-ocean.fr/
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For the Tropical Atlantic : little evolution in ¢hequatorial band with still some positive anomalyhe

Guinean Gulf and close to normal close to South Wagae In the Southern Tropics, still a negative

anomaly while the Northern Tropical part is warrtiean normal. Over the North Atlantic : warmer than

normal conditions along the Eastern coast of NArtterica.

In the Indian Ocean : mostly warmer than normamfidvest Australia up to the Great Horn of AfricaeTh

South Western part is cooling.

In subsurface (fig.2)

In the Pacific : in the equatorial waveguide, heattent anomalies mostly negative over Western and

Eastern regions and consistent with the temperatursubsurface (negative anomaly around 150m

excepted around 120°W with a positive anomaly) #redthermocline depth anomalies (see fig. 4 & 5).

Note the positive anomalies in the most Westerh giirequator (especially in the Northern hemisgher

between 10°N and 20°N) while the signal is weakietha surface. In the mid/high latitudes of the

Northern hemisphere, great consistency with thiasarsignal.

In Tropical Atlantic : Little evolution. Positiveneamaly developed in the Guinean Gulf. Persisterfiteeo

patterns observed last month. The Northern Atlaatmostly above normal especially on the Western

side up to the Labrador sea. Over South Atlantanzalies are consistent with SST.

In the Indian Ocean : heat content consistent %8f signal in the regions close to the equatorial

waveguide and Australia. Little evolutions withpest of previous month to the exception the South

Tropics (cooling).
|
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fig.2: map of Heat Content Anomalies (first 300m) in November 2012 (kJ/cm?). (reference 1950-2008)
http://bcg.mercator-ocean.fr/

1.1.b Pacific Basin (fig. 3, 4 and 5)

A positive anomaly developed around the datelinglewtt is vanishing on the eastern part. Little
anomalies of the Trade Wind (some negative anomalest to 160°W). The SOl is still slightly poséiv

(0,3).
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fig.3: SST Anomalies and Wind anomalies in November 2012 over the Equatorial Pacific from

TAO/TRITON. http:/www.pmel.noaa.gov/tao/jsdisplay/monthly-summary/monthly-summa
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In the Nifio boxes (4, 3.4, 3 et 1+2 ; see definitio Annex) the SST anomalies illustrate the radutr
conditions . The monthly averages in November aspectively 0,5°C, +0,4°C, +0,1°C and -0,4°C from
West to East.
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fig.4: Oceanic temperature anomaly in the first 500 metres in the Equatorial Pacific, in November 2012
http://bcg.mercator-ocean.fr/

In the equatorial waveqguide (fig. 4) some traces of warmer than normal conditiondeurthe surface
close to the date line and to 120°W. On the mostdfa part negative anomaly (close to 50m depth) To
be quoted the negative anomaly close to 150m wpriopagate from the most western part up to the
centre of the basin.

The thermocline structure (fig. 5) : Thinner thasrmal over the western part and deeper than normal
close to 120°W. Some wave propagation signal efribgative and positive anomalies is visible across
the basin.
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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://bcg.mercator-ocean.fr/

1.1.c Atlantic Basin

Northern Tropical Atlantic : mostly warmer than mal, with little evolution since the last month.
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Equatorial waveguide : a weak dipole like pattenthvdeeper/warmer than normal conditions for the
thermocline/SST on the Eastern part (Guinean Guhile in the Western part there is a weak
thinner/cooler than normal signal.

The Southern Tropical Atlantic : Still cooler thaarmal. Some traces of warmer than normal condition
in the mid-latitudes.

1.1.d Indian Basin

Southern Tropical Indian Ocean : warmer than noff@specially close to Australia).

Equatorial waveguide : warmer than normal condgiam Western part and Normal in Eastern part
warming at the end of the period. The 10D is gtdkitive.

Northern Tropical Indian Ocean : mostly warmer thanmal.

1.2. ATMOSPHERE

I.2.a Atmosphere : General Circulation

Velocity Potential Anomaly field in the high troggieere(fig. 6 — insight into Hadley-Walker circulation
anomalies) : 2 main anomalies along the equatorauite a lot of sub-regional patterns.
On the Pacific : Clear Divergent circulation anoyn@ipward anomaly motion) on the Western side
(which extends along the SCPZ). Quite a lot of &ddal sub-regional cells ; Convergent circulation
anomalies in the South Tropics (close to Frendlyriésia) and the North-Western Tropics. Some weak
but discernable Divergent circulation anomaly om Worth-Eastern Tropics likely in relationship witie
convergent circulation anomaly over the Gulf of Mbexand Florida (regional cell).
On the Atlantic : Strong and large convergent daton anomaly (downward anomaly motion) close to
the North-Eastern coast of South America and thié @uMexico. It could be partly related to the MJO
and likely also related to the atmospheric dynamithe Tropics. However, this pattern merge wité th
pattern visible on the sub-tropics of North Atlanand consistent with the SST. A weak divergent
circulation anomaly (upward anomaly motion) is bisi in the South-Western subtropics (possibly
strengthening the main positive anomaly).
On the Indian Ocean : negative anomaly (diverggatiation anomaly - upward anomaly motion) on the
Eastern part which extends toward the South-Wesgt@rnof the basin. It is likely and partly relat®edthe
MJO activity. This anomaly extends also toward westAustralia and East Asia. To be quoted the
convergent circulation anomaly on the eastern aafaSouth-Africa.
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fig.6: Velocity Potential Anomalies at 200 hPa and associated divergent circulation anomaly in November 2012.
Green (brown) indicates a divergence-upward anomaly (convergence-downward anomaly).
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt24.shtml
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Stream Function anomalies in the high troposplifege 7 — insight into teleconnection patternspioally
forced) : Clear strengthening of the rotationat@iation with respect of the previous month. Howewse
part of the signal seems to come from the midudés while some sub-regional influence seems taesom
from the Tropics. So a real difficulty to clearlgmarate the tropical forcing from the mid-latitude
dynamic. Some patterns to highlight : over the Naktestern Pacific with some tropical influence ba t
mid-latitude circulation ; over the North-WesternubSTropical Atlantic (possibly induced by
modifications of Walker circulation). The pattero®ssing Europe up to Arabic regions seems to come
from the mid-latitude dynamic.
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fig.7: Stream Function Anomalies at 200 hPa in November 2012.
http:/www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt22.shtml

Geopotential height at 500 hFfeg. 8 — insight into mid-latitude general ciratibn) : In relationship with
previous discussion, the main anomaly (North-Weasteacific) is likely related to the mid-latitude
dynamic and the influence of the Tropical Pacifsed WP mode). The dipole pattern close to the
Caribbean could be related to tropical forcing Kb8tSt and dynamic). The other patterns should very
likely related to the mid-latitude dynamic and thenular modes (both in Southern and Northern
hemisphere). Consequently the main active atnmesgpimodes in the Northern hemisphere (see next
table) is the West Pacific mode (-2.0). The PNAti# negative (-1.1). For Europe, the most activede

is the EA mode (1.0) ; some activity in the midtlades being visible through the NAO (-0,7) and
Scandinavian modes (-0.7).
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fig.8: Anomalies of Geopotential height at 500hPa in November 2012 (left North Hemisphere
http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/fige9.shtml, and right South Hemisphere

November 2012
500—hPa Height and Anomaly
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http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/fige15.shtml)

November 2012
500—hPa Height and Anomaly

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

MONTH
NOV 12
OCT 12
SEP 12
AUG 12
JUL 12
JUN 12

NAO
-0.7
-1.7
-0.4
-1.4
-1.3
-2.2

EA
11
-0.3
0.4
1.4
1.0
-0.1

WP
-2.0
-2.5
0.7
-0.1
0.6
-1.4

EP-NP
0.1
0.6
0.2
0.6
-1.0
-0.9

PNA
-11
-11
-0.4
-0.2
-0.6
-0.4

TNH

EATL/WRUS SCAND POLEUR

-0.6
-1.0
-0.5
11
-1.4
0.0

0.7
-0.3
-0.9
0.8
-0.6
-1.4

http://www.cpc.ncep.noaa.gov/products/CDB/Extraitsfiable3.shtml
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1.2.b Precipitation

Latitude
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Longitude
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fig.9: Rainfall Anomalies (mm) in November 2012 (departure to the 1979-2000 normal) - Green
corresponds to above normal rainfall while brown indicates below normal rainfall.
http://iridl.ldeo.columbia.edu/maproom/.Global/.Precipitation/

In relationship with quite a lot of sub-regionatteans in the Velocity Potential anomaly field, {hetterns

are quite fragmented.

Pacific : good consistency with the Divergent/Cageat Circulation anomalies ; especially over the
Tropical Pacific (both Southern and Northern), 8&PZ region and Australia.

Atlantic/Africa : The positive anomalies on the Waa coast and the Guinean Gulf seem to be retated
sub-regional forcing. The large negative anomabselto the North-Eastern coast of South America is
clearly related to the strong downward anomaly orotover these regions. The dipole pattern over
South/Central Brazil correspond to sub-regionatgoatdynamically forced. Last, the positive angmal
crossing the Caribbean is likely partly dynamicalértly SST forced.

Indian Ocean : strong positive anomaly correspandinthe strong divergent anomaly circulation. Over
the Eastern coast of South Africa, negative anomahgistent with the velocity potential field.

Australia : some traces of a dipole pattern positiggative anomalies over Western/Eastern regions.
North America : mostly dry over coastal area of W@snada and all the Eastern part of US.

Over Europe : to be quoted the negative anomatisd {n the South-Eastern part and some sub-regjiona
positive anomalies (especially around to the Wadtézditerranean basin).
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fig.10: Temperature Anomalies (°C) in November 2012 (departure to the 1979-2000 normal)
http://iridl.Ideo.columbia.edu/maproom/.Global/.Atm_Temp/Anomaly.html

North-America : Dipole patterns Cooler/Warmer tmammal over West/East Canada and Warmer/Cooler
than normal over West/East US. Also warmer thammabrconditions over Northern Mexico. These
anomalies are quite consistent with the Z500 anesareviously discussed.

South-America : Warmer than normal conditions spreare or less everywhere.

Australia : Warmer than normal conditions on thi éastern part.

Asia : Close to normal conditions excepted overeBasMongolia (cooler than normal relatd to Z500
anomalies ?) and South-East and North-East AsiagC(sitrong positive anomaly over the most northern
regions consistent with the Z500 anomaly).

Africa : Warmer than normal conditions over mostha continent (including the Arabic Peninsula).
Europe : Above normal conditions everywhere todkeeption of the most western part (UK and Iberic
Peninsula).

1.2.d Sea Ice

In Arctic (fig. 11 - left) : still the sea-ice extsion reached its minimum value and new recorddineg
anomaly below 2007 value). But the growing ratel lEaconditions close to 2007.

In Antarctic (fig. 11 - right) : still above normaéa-ice extension anomaly (but evolution towaedntfean
value) with some regional modulation.
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fig.11: Sea-lce extension in Arctic (left), and in Antarctic (right) in November 2012. The pink line indicates the
averaged extension (for the 1979-2000 period). http://nsidc.org/data/seaice_index/

Arctic Sea Ice Extent Antarctic Sea Ice Extent
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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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MODELS

1.1. OCEANIC FORECASTS

I1.1.a Sea Surface Température (SST)

BM<zo°c W2o.10 4005 o502 |oz2o02 [ jozos [osioc o200 =z20°C

1a0™W 1 W 120°W 0w s0W 20°W o"E 20°E E0°E a0"E 120°E 180°E

180°W 150 W 120°W 90w 207w 20w 0°E I°E BO°E 90°E 120°E 180°E

fig.12: SST anomaly forecast (in °C) from ECMWF for JFM, issued in December.
http://www.ecmwf.int/products/forecasts/d/chartafmnal/forecast/seasonal_range_forecast/group/

-2 -1 -1 -os oo os 10 13 20 m EFRANCE
fig.13: SST Anomaly forecast (recalibrated with respect of observation) from Meéetéo-France for JFM, issued

in December. http://elaboration.seasonal.meteo.fr/

For the 2 individual models
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At large scale consistent over the Atlantic anddncbcean Tropics. Like for the previous monthriegn
difference comes from the Pacific.
Pacific : in the Eastern equatorial regions, cottlan normal conditions are developed by ECMWF avhil
there is only little trace in MF. Conversely warntlean normal conditions are developed in MF West to
the dateline while there is only a weak signal @MBVF. However, over the SPCZ region warmer than
normal conditions in both MF and ECMWF. Warmer threotmal conditions close to California. Better
consistency for the sub-tropics and mid-latitudes.
Atlantic : both models consistent over the Soutlartic (slightly colder than normal in the Trop&sib-
Tropics), the Tropical North Atlantic (warmer thamormal) and the mid-latitudes of the Northern
hemisphere. Close to the Equator warmer than nasigadl in both models including the Guinean Gulf.
Indian Ocean : Very consistent patterns in both eledNarmer than normal more or less everywhere to
the exception of the region of the maritime contine
To be quoted that there is only little differenaeshe mid-latitudes.

In Euro-SIP:

Patterns very similar to one already presenteddividual models in relationship with the consistgof
forecasts of individual models at large scales.

Pacific : Equatorial waveguide : warmer than nore@iditions West to the date line, close to normal
the Central Pacific and Colder than normal in tlhstErn part. A tripole pattern (from West sub-tespio
East High Latitudes) is present. To be quoted R@EP present a different solution than ECMWF and
MF with a cooling located in the central part of tasin (instead in the Eastern part).

Atlantic : warmer than Normal conditions in the atprial regions and North-West Tropics. Colder than
normal conditions in the Eastern Sub-tropics anmmpibts. A strong positive anomaly is still preseloise

to Newfoundland.

Indian Ocean : mostly warmer than normal conditiensrywhere to the exception of regions of the
maritime continent (close to normal).

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

Mean forecast SST anomaly JFM 2013
Forecast start eference is 01,1212
Variance-standardized mean
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fig.14: SST Forecasted anomaly (in °C) from Euro-SIP valid for JFM, issued in December.
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11.1.b ENSO Forecast :

Forecasted Phase for NDJ : neutral (but positive anomaly)

Synthesis of several model forecast for the Nif# [Bx from IRI (see definition in Annex) including
models from Euro-Sip and statistical models. Endemifrean on figure 15 (circle for statistical models
and squares for dynamical coupled models). Theageeof all dynamical models corresponds to the
yellow thick line.

For JFM : a large set of dynamical models give elts normal conditions. Two models (one is part of
Euro-SIP) are giving cold solutions in the Pac{Been one being beyond the La Nifia threshold).tir@r
statistical models, they are mostly forecastingsel@o normal conditions. So a neutral condition is
expected in winter up to the beginning of Spring.

Mid-Dec 2012 Plume of Model ENSQO Predictions
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fig.15: Synthesis of Nifo 3.4 forecasts (120° to 165°W) issued in November by IRI:

http://iri.columbia.edu/climate/ENSO/currentinfo/SST_table.html

Nino3 4 SST Anomaly (°C)

-1.5- =

In the following table (from IRI) : current SST #wholds to decide the nature of forecasted evernhéo
Nifl03.4 box (« El Nifio », « La Nifia » or « NeutsalThese values depend on the season and aaituati
is considered as « Neutral » if the forecast ikiwitheses critical values. The 3 last lines gha3-month
mean of the different categories of models. The ddyical models average reflects the likely neutral
conditions and the statistical models too.
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SEASON DJF JEM | FMA | MAM | AMJ | MJJ | JJA |JAS |ASO
Value « La Nifia » -0,65 -0,55 | -0,45 | -0,40 | -0,45 |-0,50 |-0,50 |-0,50 |[-0,55
Value « El Nifio » 0,65 050 | 0,40 | 0,40 | 0,45 |045 |045 |045 0,50
Average, statistical models 0.2 0.2 0.1 0 -0.1 -0.1 -0.1 -0.2 -0.2
Average, dynamical models 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.2
Average, all models 0.2 0.1 0.1 0.1 0.1 0 0.1 0 0

Plumes from Météo-France and ECMWEF for the 3 Nidrds (see definition in Annex — fig. 16) :
In both models the neutral conditions prevail tog 9FM period. One can only notice that some wagmin
still could occur beginning of spring (in MF) busa some cooling (in ECMWEF). Last, the spread dhbo

models is still quite large but is decreasing wébpect of the previous month.
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NINO 3.4

NINO 3
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mois

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
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mois
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NINO4 SST anomaly plume
ECMWF forecast from 1 Dec 2012

Wanthly mean anomalies ralativa to NOEP OI\2 1981-2010 climatology

- System 4

Anomaly (deg C)
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2012

NINO3.4 SST anomaly plume
ECMWF forecast from 1 Dec 2012
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o

2012

Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug

fig.16:

SST anomaly forecasts in the Nifno boxes from Météo-France (top) and ECMWF (bottom) issued in

December, monthly mean for individual membres. ( http://www.ecmwf.int)
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11.1.c Atlantic Ocean forecasts :

Forecasted Phase: warmer than normal/close to normal in the Northern/Southern Tropics
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fig.17: SSTs anomaly forecasts in the Indian Ocean boxes from Météo-France and ECMWF, issued in

December, plumes / climagrams correspond to 41 / 51 members and monthly means.

North Tropical Atlantic : slightly warmer than noaiconditions with a continuous decrease in ECMWF-.
Large spread in MF to be highlighted.

South Tropical Atlantic : in both models same titerdency starting with slightly cold conditions aamd
continuous warming leading to slightly warmer threommal conditions by mid-winter (in MF) or close to
normal (ECMWEF).

The inter-hemispheric SST gradient should remagnsstipe (or possibly close to normal).

TASI : the TASI index is slightly negative (in rétanship with the MF warm bias). However, warmer
than normal conditions developed in the Guinearf Bloth models. The spread is very large whicule
to be cautious on this interpretation.
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11.1.d Indian Ocean forecasts :

Forecasted Phase: 10D slightly positive with uncertainty
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fig.18: SSTs anomaly forecasts in the Indian Ocean boxes from Météo-France and ECMWF, issued in

December, plumes / climagrams correspond to 41 / 51 members and monthly means.

In WTIO : Warmer than normal conditions in both retsdwith little spread.

In SETIO : Close to normal in MF for the DJF peridd ECMWF, warmer than normal conditions, in
relationship with differences (with MF) in the Eqoal Pacific evolution. To be quoted the relatiitde
spread in both models.

DMI (IOD) : Despite the differences in the Eastequatorial part, slightly positive phase quite kab
both models.
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1.2. GENERAL CIRCULATION FORECAST

11.2.a Global Forecast

Meteo—France
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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 JFM, issued in December by Météo-France (top) and ECMWF
(bottom).

Velocity potential anomaly fiel¢cf. fig. 19 — insight into Hadley-Walker circuiah anomalies) :

in the Tropics : less difference in atmospheriqpoese in the 2 models with respect of the previous
forecast. However, the differences lead to somgelampact in terms of temperature and rainfall
forecasts.

Over the Central Pacific : Close to the datelime,bbth models a convergent circulation anomaly.
However, it is stronger and on the equator in ECMWitte it is weaker and Northward shifted in MF.
ECMWEF shows a divergent circulation anomaly over tharitime continent. There is also some weaker
traces in MF but Eastward shifted (and slightly tRprAlso to be quoted the extension of the negativ
anomaly in MF up to the North-East of Hawai andeatension over the SCPZ region in MF which
doesn’t exist in ECMWF-.
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Over Indian Ocean/West Pacific : Likely in relatstip with the Divergent circulation anomaly close t
the maritime continent, the Walker cell is modifi@donvergent Circulation anomaly on the western
tropical part of the basin and east Africa in botbdels — slightly eastward shifted in MF).

Over Atlantic : convergent circulation anomaly (domard motion) in the South Tropics (weaker in
ECMWEF) and close to the Caribbean (weaker in MR)MF, one can highlight the positive anomaly
(convergent circulation anomaly) over the NorthiEaspart of Africa.

Stream Function anomaly fie(df. fig. 19 — insight into teleconnection pattetropically forced) :

In both models, over the Pacific weak signal tow#rd mid-latitudes. However, in ECMWF some
possible teleconnection patterns propagating frioendateline up to Eastern US. In MF, the structire
the anomaly field seems to be more related to atitlides, even if the pattern (positive anomalypss
the North Atlantic sector could be partly strengide by the tropical forcing.

Nevertheless, it’s still difficult to infer a cledragnosis on the predictability as it seems thatdifference
between ECMWF and MF are in the range of model taicgies and that the mid-latitude dynamic
should prevail especially on the Western facadeurbpe.

11.2.b North hemisphere forecast and Europe

Meteo-France

—40
Meter
fig.20: Anomalies of Geopotential Height at 500 hPa for JFM, issued in December from Météo-France (left)
and ECMWEF (right).
http://www.ecmwf.int/products/forecasts/d/chartafsenal/forecast/eurosip
Anomalous regime occurrence(%)
80 A r
U | NAO- | s-5L SIAR REE o
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-40 -
Computed &= departure from the 1983-2007 climslology
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.
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Geopotential height anomali€gy. 20 — insight into mid-latitude general cifation anomalies) :

At a glance, the global structure look quite simbat rotated between ECMWF and MF. This could be
partly related to the difference in the atmospheggponse to the tropical forcing (especially theiftc —
see previous discussions). However, some consistexists in terms of Geopotential Heigh anomalies
especially over the Eastern North American contirsamd Western Atlantic. There is also some similar
signal close to the Bering sea. Then, MF developsstive anomaly across the whole North Atlantic
sector while ECMWEF shows a positive anomaly ovarglinavia.

North Atlantic Circulation Regimeffig. 21) : in both models increased occurrenc&AfO+ and deficit

of NAO — regimes. The rotation in the Z500 anonslead to increased occurrence of Blocking regimes
in ECMWEF and of AR in MF. Interestingly whateveretfinal solution, this should infer an increased
variability for the winter period as the most likelegimes give opposite effects in terms of temjpeea
and rainfall.

General atmospheric circulation in MF in the lowposphergsee fig. 22) : signal over Europe mostly
consistent with the increased occurrence of ARmegi in relationship with the large Z500 anomaly
across the North Atlantic sector.

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

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

fig.22: Most likely category for the meridional (left) and zonal (right) wind at 850 hPa for JFM, issued in
December from Météo-France.
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1.3. IMPACT : TEMPERATURE FORECASTS

11.3.a ECMWF
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fig.23: Most likely category probability of T2m from ECMWF for JFM, issued in December. 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/

11.3.b Météo-France
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fig.24: Most likely category of T2m for JFM, issued in December. Categories are Above, Below and Close to

Normal. White zones correspond to No Signal. http://elaboration.seasonal.meteo.fr/

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN°163 JANUARY 2013 128



BOM

05 |
180 g0w o q0E
T _ L
mordlkely  “ont MReh'®T  mare MRy VOTofd MET mard Tely

fig.25: Most likely category of T2m for JFM, issued in December from UK Met Office. Categories are Above,
Below and Close to Normal. White zones correspond to No Signal. http:/www.metoffice.gov.uk/

11.3.d Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 12 12 2012)
Most likely category of Surface Temperature for JFM 2013
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fig.26: Most likely category of T2m for JFM, issued in December from JMA. Categories Above, Below and
Close to Normal. White zones means 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/Meteo-France/NCEP

Prob{most likely category of 2m temperature) JFEM 2013
Forecast start eference is 0171212
LI meweighted mean
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fig.27: Multi-Model Probabilistic forecasts for T2m from EuroSip for JFM, issued in December.
(2 Categories, Below and Above normal - White zones correspond to No signal and Normal).
http://www.ecmwf.int/products/for ecasts/d/char ts/seasonal/for ecast/eur osip/mmv2/param _euro/seasonal _charts 2tm/

North-America : Warmer than normal conditions onerst of the US extending toward Mexico.
South-America : Warmer than normal conditions dlierNorth-Eastern part of the continent (Brazil).
Australia : mostly Warmer than normal (especidily half Eastern part).

Asia : Warmer than normal conditions over Miramad @he Southern part of India and Siberia. Below
normal conditions over Eastern Asia (China / Karea)

Africa : Warmer than normal conditions on one halwhg the Guinean Gulf and Equatorial Africa.
Europe : Warmer than normal scenario over mostathérn and Eastern regions. A weak signal over
the Iberic Peninsula for Below Normal conditions.

Taking on board the limited predictability and théerences between the different models (espsciall
term of SST evolutions) ; the multi-model is veikely a good guidance for the final forecast foMIF
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I1.3.finternational Research Institute (IRI)

IRl Multi-Model Probability Forecast for Temperature
for January-February-March 2013, Issued December 2012
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fig.28:

Categories are Above,

Most likely category of T2m for JFM, issued in December from the IRl multi-model ensemble.
Below and Close to Normal. White zones correspond to No Signal.

http://iri.columbia.edu/climate/forecast/net_asmt/

Surprisingly (with respect of consistency mapse-s&ction 11.6), most of the signal is warmer than
normal ; likely the trace of climate change andsay related to the climatology period. So quiteteof
differences over Europe, Asia, Africa and Americantinents.
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1L.4. IMPACT : PRECIPITATION FORECAST

3

11.4.a ECMWF
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fig.29: Most likely category probability of rainfall from ECMWF for JFM, issued in December. 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

2 240" ol EL =l o" =" m" Ly 1200 1A
45 @0 T3 oo 4 0o 4 @ 735 m D FRM
inf narmal narmal sup normal nan sign B e

fig.30: Most likely category of Rainfall for JFM, issued in December. Categories are Above, Below and Close
to Normal. White zones correspond to No Signal. http:/elaboration.seasonal.meteo.fr/

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN°163 JANUARY 2013 /28



BOM B

Q05 : _
180 oW G 1113
] | *
morgel|kely W?‘ﬁo?'re | eetl';(:ge m%\ligrﬂﬁgly drr\;_lglfeunffg@ge moreqﬁkely

fig.31: Most likely category of Rainfall for DJF, issued in November from UK Met Office. Categories are
Above, Below and Close to Normal. White zones correspond to No Signal. http:/www.metoffice.gov.uk/

Il.4.d Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 12 12 2012)
Most likely category of Precipitation for JFM 2013
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fig.32: Most likely category of Rainfall for JFM, issued in December 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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11.4.e Euro-SIP

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

Prob(most likely category of precipitation) JFEM 2013
Forecast start reference is 011212
L mweighted mean
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fig.33: Multi-Model Probabilistic forecasts for precipitation from EuroSip for JFM, issued in December.
(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/

Little consistent signal over the continents (hkal relationship with the differences already dissed
between the different models) :

Below Normal scenario over Equatorial Africa, NastieBrazil and some regions in Western Asia.
Above normal scenario over a part of the maritimetiment, North-Western part fo South America
and the Southern part of the Caribbean.

For Europe (and more generally for the mid latitoti®lorthern Hemisphere) Not too much signal
excepted close to the Iberic Peninsula (slight eoéd probabilities for the dry scenario) considyent
with the Z500 anomalies.

Like for the temperature and taking on board thetéd predictability and the differences between th
different models (especially in term of SST evaluas) ; the multi-model is very likely a good guidan
for the final forecast for JFM
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11.4.f International Research Institute (IRI)

IRI Multi-Model Probability Forecast for Precipitation
for January-February-March 2013, Issued December 2012
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fig.34: Most likely category of Rainfall for JFM, issued in December from the IRl multi-model ensemble.

Categories are Above, Below and Close to Normal. White 2zones correspond to No Signal.
http://iri.columbia.edu/climate/forecast/net asmt/

The IRI forecast shows No Signal more or less evbeye to the exception of very local areas.
Consequently, over Europe, there is a clear indicator No Privileged Scenario (Climatology
forecast).
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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 December.

For Northern Europe : some consistency betweeg thedels (in relationship with the Z500
anomaly) and large spread (with respect of theatknneference). Above Normal temperature seems
to prevail.

For Southern Europe : little consistency between2imodels in relationship with the differences in
the circulation regimes. Above normal scenario @MBVF and oriented toward no signal (due to the
marge spread) in MF. Also a large spread in ECMWEF.

In MF, for Northern Europe ROC skill is above climlagy for F and M and only close to
climatology or worst for the other months (espdgitdr the lower tercile category). For Southern
Europe excepted in J, ROC is close or worst thamatblogy in MF.

*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 bluand (climate reference) correspond to the mean +standard
deviation and the mean — 1 standard deviation. Tked 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 Météo-France (top) and
ECMWF (bottom), issued in December.

For Northern Europe :

Large spread in the evaotutd the 2 models and conditions close to

Climatology in both models. In MF, there is sorkiél n ROC scores in J and still a little in F.

For Southern Europe : some similarity in the timeletion of the 2 models. The spread is large. €los

to normal conditions on average. In MF, ROC scaresclose or worst than climatology excepted for
J where some skill is present.
So these intraseasonal evolutions should be caesides indicating No Signal.

*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 (clenatference) correspond to the upper and loweries. The limits
of the wiskers (ensemble forecast) and light bluand (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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1.5. MODEL’S CONSISTENCY

11.5.a GPCs consistency maps

Conaistency Map
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* where, the pesitive numbers mean the number of models that predict positive anomaly and vice versa,

fig.37: GPCs Consistency maps from LC-MME http://www.wmolc.org/

For SST : pretty good consistency for a warmer th@mal Indian Ocean, Warm Tropical North-West
Atlantic (and equatorial waveguide) and Cool TrapiSouth Atlantic, Equatorial West Pacific warmer
than normal and Eastern part mostly colder thamabr

For Z500 : Little consistency over the North Atiantnid and high latitude and Europe (excepted for
the Mediterranean basin — Above Normal conditions).

For T2m : some consistent signal especially on Sbeth-East and Eastern part of the European
continent (Above normal scenario). Consistency owWer Equatorial Africa, Australia and South
America and US and Central America. So some siityilanth Euro-SIP (Central and Northern South
America, Australia, East Asia and Eastern Sibénidia and adjacent regions.

For precipitation : some consistency over the camtis : above normal over the maritime continent,
Southern Caribbean and North-West South America \&Wiedt Canada ; Below normal for North-
Eastern Brazil, Eastern coast of Australia, Narthgart of the Caribbean and regions close to the
Arabic Peninsula.
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ECMWF Seasonal Forecast System 4
Prob(highest 20% of climatology) - 2m temperature JFM 2013
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Ensemble size - 51, climale size - 450
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ECMWF Seasonal Forecast System 4
Prob(lowest 20% of climatology) - 2m temperature JFM 2013
Forecast start reference is 01/12112
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 ECMWEF (right — lowest 20% of the distribution).

For JFM, issued in December.

No consistency between the 2 models for the VergukNormal scenario (to the exception of the most
Northern regions of Western Europe) and for verio®eNormal scenario neither . This is related te th
differences already pointed out in the North Atlewirculation.

In Météo-France ROC score for the very Above sdenir above climatology over most of the
European continent (and especially close to Noraraythe Baltic sea).

For the very Below scenario the scores are closeoost than climatology everywhere to the exception
of regions close to UK and South-East Europearorsgi

Any way, in relationship with the limited predicthly and the different response of the modelsggéms

difficult to use these forecast.
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ECMWF Seasonal Forecast System 4
Prob(lowest 20% of climatology) - precipitation JFM 2013
Forecast start reference is 01/12/12
Ensemble size - 51, cimate size - 450
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ECMWF Seasonal Forecast System 4
Prob(highest 20% of climatology) - precipitation JFM 2013
Forecast start reference is 01/12112
Ensemble size - 51, climate 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 ECMWEF (right — highest 20% of the distribution).
For JFM, issued in December.

The probability of very Below Normal scenario ishanced (and sometime very high) everywhere in
MF while it is close to climatology in ECMWF but thisome fragmented enhanced probabilities.

For the very Above scenario, no consistency.
In MF, for the extreme Above normal scenario, s@kidl exists around the mediterranean regions

and also around the Baltic Sea. For the Extremevwb®lormal scenario, still some skill close to

Norway and adjacent regions and in the SEE region.
Any way, in relationship with the limited predictily and the different response of the models, it

seems difficult to be confident using these forecas
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11.7. DISCUSSION AND SUMMARY
Forecast over Europe
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For this forecast the main comment is about thétdipredictability in the climate system. It seems
that the mid-latitude dynamic should prevail durwter period. This is illustrated by the large
differences in the atmospheric response of MF a0M¥/F in Tropical regions and consequently over
the western facade of Europe. To be quoted thatewbe the preferred model choice, the winter
climate over the western facade of Europe shoutcespond to a high variability. In this contextet
Euro-SIP forecast is likely the best possible fastdo issue.

For rainfall : “No Privileged Scenario” covers mastthe European continent. There is only a little
signal for Western Mediterranean regions (belownadrscenario for the Iberic Peninsula).

For temperature : the Above Normal scenario shptddail for Northern and Eastern Europe. There is
more uncertainty over the western facade of Eulojespite some possible Below Normal scenario
over the Iberic Peninsula).

However, some downscaled information could detditsse scenarios for specific countries or sub-
regions.

Tropical Cycloneactivity

EUROSIP multi-model seasonal forecast
Tropical Storm Freguency

Forecast start reference iz 01/12/2012
Ensemble size = 92 climate size =491

ECMWF/Meteo-France
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fig.40:

120" W 00

Not Significant Sigrificant at 5%

Seasonal forecast of the frequency of Tropical Cyclones from EUROSIP (Météo-France & ECMWF) for the

JFMAMJ 2013 period, issued in December.
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/mmtrop/trop_euro/eurosip_tropical storm

frequency/

For the Tropical Cyclone season in the Southernispmere, Euro-Sip forecasts indicate a close to
normal condition over South West of Indian Ocead elose to Australia (signal not significant with
respect of the climatology) and a Below normalaigstiin the South-West Pacific.
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WMO RA

Pilot RCC-Network

Synthesis of Temperature forecasts for January-Febr  uary-March 2013 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

CEP

MF

Met Office

JMA

synthesis

IRI

Eurosip

privileged

scenario b no privileged | no privileged no privileged
Y| above normal P 9 P g above normal P g

RCC-LRF scenario scenario scenario
node

|:| T Below normal (Cold) |:| T close to normal |:| T Above normal (Warm) |:| No privileged scenario
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%V Ppilot RCC-Network

Synthesis of Rainfall forecasts for January-Februar ~ y-March 2013 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

CEP

MF

Met Office

JMA

synthesis

IRI

Eurosip

priviiegea

scenario by | no privileged | no privileged | no privileged | no privileged | no privileged
RCC-LRF scenario scenario scenario scenario scenario

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).

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 possilthes, 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/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).

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN1°163 JANUARY 2013 133



30N 7

20N 4

10N

Nino 3.4

EQ+

o5, Ll
Darwin

2051

305

]
Tahiti

ifio 1+2

120E 150E 180

150W

120W

90W

Associated to the oceanic « El Nifio / La Nifia »né¥eand 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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