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DESCRIPTION OF THE CLIMATE SYSTEM

1.1.OCEANIC ANALYSIS
l.1.aGlobal analysis

At the surface (fig. 1) :

In the equatorial waveguide, slight warming in the Western Pacific. No cleaolation elsewhere, with
some patches of both warming and cooling. Globakyight warming in the Indian Ocean and in the

Atlantic.

In thetropics, some warming west to Australia and west to Séuterica.
In the sub-tropics and mid latitudes, we notice a reinforcement of the anomaly streesgun the

Northern Pacific .
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fig.l.1.1: top : SSTs Anomalies (°C) . Bottom : SST tendefocyrent — previous month), (reference
Glorys 1992-2009http://bcg.mercator-ocean. fr/
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In subsurface (fig. 2) :

In the Pacific : in the equatorial band (10°N-10°S), strong pesiheat content anomalies in the Central
Pacific along the Equator and slight negative arlpmmathe most eastern part. Persistent negative
anomalies in the Northern hemisphere between 10tN\2&°N).

In the Atlantic : cool conditions in the equatorial waveguidetaiphe Guinean Gulf. In the Topical
North Atlantic, negative anomalies from West Africethe Northern coast of South America (North
Hemisphere). Positive anomalies in the Topical Bédlantic (globally, except close to the Angola's
coast).

In the Indian Ocean : complex anomaly field, no clear signal.

PSY3V3R3 Heat content 0—300m Anomaly (ref: GLORYS2V3): 08/2014
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fig.l.1.2: map of Heat Content Anomalies (first 300m, kJ/cne2erence Glorys 1992-2009)
http://bcg.mercator-ocean.fr/

[.1.bPacific Basin

Most of the Northern Hemisphere shows a positivaraaly; a negative one is visible in the middleledf t
Northern basin.

SST anomaly field shows two maximum in the equatd?acific: the warmest in close Peru, the second
close to the dateline.

We still have 2 maxima, the highest in the extrétastern part, and the other west to the date line.
SOI (-0.7) is consistent with the development oEaNifio and consistent with the trade wind anoesli
In the Niflo boxes (4, 3.4, 3 et 1+2 ; see definiiilo Annex) the monthly averages are respectivie’C,
0.2°C, 0.5°C to 1.3°C from West to East
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5°N | - —
0° | s
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1075 :

August 2014 Ancmalies

fig.l.1.3: SST Anomalies and Wind anomalies over the EqigtBacific from TAO/TRITON.
http://www.pmel.noaa.gov/tao/jsdisplay/monthly-suargimonthly-summary.htmi
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fig.l.1.4: Oceanic temperature anomaly in the first 500 msatethe Equatorial Pacific (previous and
current month)http://bcg.mercator-ocean.fr

In the equatorial waveguide (fig. 4 and: ®elvin wave clearly visible this month, consistevith a
reactivation of El Nino in the next months.

PSYSY3R3 D20 Anomoly (ref: GLORYS2VS) Equator (2°S-2°N), 09/2013 to 08/2014
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fig.l.1.5: Hovmiiller diagram of Thermocline Depth Anomalfey (depth of the 20°C isotherm) along
the equator for all oceanic basins over a 6 moattoghttp://bcg.mercator-ocean.fr/

|.1.cAtlantic Basin

Northern Tropical Atlantic : South-North gradient. Globally warmer than norfcd TNA box)
Equatorial waveguide : negative anomaly in the central part, neutraghenGuinean Gulf.
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The Southern Tropical Atlantic : slight negative anomaly in the Eastern partseho the African coast
(Angola).
The TASI index is neutral.

Sea surface temperature near Europe :

Enhanced cooling of water surfaces near northerngeucauses reduced positive SST anomalies between
Greenland and Norway, and also the Baltic SeadhdrNiorth Sea and around UK / Ireland even negative
anomalies. Still relatively strong SST gradientrode North Atlantic around 40° latitude.

Western Mediterranean still cooler than normalantcast to Eastern Mediterranean and Black Seahwhi
were warmer. This shows that cooler air moveddahé south over western Europe, whereas subtilopica
warm air advection took place in southeastern parts

PSY3V3R3 SST 08/2014 PSY3V3R3 SST Anomaly (ref: GLORYS2V3) 08/2014
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fig.l.1.6 : Mean sea surface temperature in the RA VI Refftamope) and anomaly (reference Glorys
1992-2009)http://bcg.mercator-ocean.fr/

|.1.dIndian Basin

Southern Tropical Indian Ocean : warmer than normal conditions over most of thsity, with a
significant warming trend near Australia.

Equatorial waveguide : a gradient from west (neutral) to East (warmnaaly). The DMI is still negative
(-0.5°).

Northern Tropical Indian Ocean : a gradient from west (neutral) to East (warmraaly)

1.2. ATMOSPHERE

|.2.aGeneral Circulation

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

In the tropics (~10°N), we can see a wavenumbeatm. The MJO Index was significant during this
month (mostly phase 1 and 2, during the 2nd hathefmonth), it could explain the main patterns of
velocity potential anomaly field.

On the Pacific : strong convergent circulation anomaly in the Wespart (~10°N) and strong divergent
circulation anomaly (upward anomaly motion) in Bestern part, around 10°N/120°W. These anomalies
were quite persistent during the whole month, pobbeaxplained by the MJO activity (which favours
upward motion East of this area in phase 1 antl@ge that these anomalies are not correlated w8th S
anomalies.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN1°184 OCTOBER 2014 1366
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On the Atlantic : Divergent circulation anomaly (upward anomalytimm) over Northern Africa. It is
consistent with MJO activity. This anomaly extetal$liddle East and Western Indian Ocean.

On thelndi

an Ocean : contrast between West (upward anomaly) and (@astnward anomaly),

consistent with MJO activity but not with SST ($21).
Globally, these inconsistencies between SST anesahd velocity potential anomalies could be

interpreted

as a bad Ocean-Atmosphere coupling.

August 2014
Anomalous 200- hPa Vel. Potential and Dw Wmd ‘u’e-::tnr

1 EEIE 130 1 ECI'u'u'

| | |
-2 -1 1 2 3

fig.1.2.1: Velocity Potential Anomalies at 200 h&ad associated divergent circulation anomaly. Green
(brown) indicates a divergence-upward anomaly (eogence-downward anomaly).

http://www.cpc.ncep.noaa.gov/products/CDB/Tropigs?4.shtml

Stream Function anomalies in the high tropospHegel(.2.2 — insight into teleconnection patterns

tropically forced) :

In the north

ern subtropics (~30°N), we can detegg@genumber-2 pattern, shifted from velocity paont

anomaly wave pattern. These high troposphere aitionl anomalies could be linked to the persistent
tropical forcings we have detected previously, egbgin Northern Pacific

30K

August 2014
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fig.l.2.2: Stream Function Anomalies at 200 hPa.
http://www.cpc.ncep.noaa.gov/products/CDB/Tropigs?2.shtml
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Geopotential height at 500 hPa (fig. 8 — insighd imid-latitude general circulation) :

Even if the tropics could have influenced subtraparculations in Northern hemisphere, it seenas th
the main Z500 anomalies above 30°N are due tolhaighde circulation. At the most, tropics could/ba
favoured certain mid-latitude patterns (for examplesitive anomalies along 30°N over Pacific Ocean,
and negative anomalies over USA extending to Weeddantic). This could be interpreted as a tropica

contribution to negative NAO.

The main active modes (N. hemisphere) are NAOrfgtyonegative), PNA (positive), EATL/WRUS
(neg.) and polar Eurasia (pos.). Note that onlyifRanodes (PNA and WP) have been a little stablees

last month.

Géopotentiel 500 hPa — Anomalie mensuelle 08/2014

Analyse ECMWF - réf. ERA-Intérim 1981-2010

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

fig.1.2.3: Anomalies of Geopotential height at 586@h(Meteo-France)

MONTHNAO EA
AUG14-23 08
JuL14 0.2 0.6
JUN14 -0.7 -1.0
MAY 14 -0.8 0.4
APR 14 0.2 0.5
MAR 14 0.4 0.9

WP
-0.8
-1.6
-0.3
-0.9
-1.4
-0.4

EP-NPPNA TNH EATL/WRUSSCAND POLEUR

-10 13 --- -1.7 -0.6 16
0.3 0.5 --- -0.3 1.6 -0.9
-0.7 -1.4 --- 0.0 0.2 -0.0
0.8 -0.6 --- -1.4 -0.5 1.0
0.1 0.0 --- 1.2 -0.7 1.0
1.2 0.5 --- -0.1 -0.5 0.0

Evolution of the main atmospheric indices for thertdern Hemisphere for the last 6 months:
http://www.cpc.ncep.noaa.gov/products/CDB/Extraitsfiable3.shtml
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Sea level pressure and circulation types over Europ
The Icelandic low was shifted eastwards to a castion close to the Norwegian coast. This caused
negative SLP anomalies over the North Sea, butipesinomalies around Iceland and Greenland. These
anomalies, which were very different compared tg,Juere mainly caused by a strongly negative NAO

pattern. The other patterns had a much weakeribation in Europe.

[' METE% Pression mer - Moyenne mensuelle 08/2014 [' METE%

Anaiyse ECMWF

mer — i 08/2014
Analyse ECMWF - réf. ERA-Intérim 1981-2010

. - % ¢ s
o o /K o s X
~L__ o o ~ 10 o

" 3 / -~ o

fig. 1.2.4: Mean sea IeveI pressure inthe RA VI I@eg{Europe) (Ieft) and 1981- 2010 anomalies (nght)

Circulation indices: NAO and AO

NAO was negative during the whole month with a peakhe middle of August. This means that the

change of circulation from July to August startéeady at the beginning of August, developed furthe

then and weakened at the end of the month. Theid@at follow this evolution and had a much weaker
variability than NAO, supporting that these cirdida anomalies were rather a regional than a global

phenomenon.

NAO July/August 2014 () emiile AO July/August 2014 () eniilg
4] "
6
3
4
2
1 2]
3 * 3
A ; g0 ‘
q »
2 |
-4
—— maan +/- standard deviation 1961-1990 —— index € —— mean +/- standard deviation 1961-1990 —— index
5 10 15 20 25 30 4 9 14 19 24 29 5 10 15 20 25 30 4 9 14 19 24 29
July August July August

fig.1.2.5: North Atlantic Oscillation (NAO, upperrgph) and Arctic Oscillation (AO, lower graph) inds
with 1961-1990 mean standard deviation (shadimip.//www.dwd.de/rcc-cm data from NOAA CPC:
http://www.cpc.ncep.noaa.gov/products/precip/CWihiakly ao_index/teleconnections.shtml
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|.2.bPrecipitation

Latitude

o 30E EOE l'E 120°E 150°E 180 | 5OW 120°W GOW B0"W 30w
Longitude

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

normal rainfall while brown indicates below nornnainfall.
http://iridl.Ideo.columbia.edu/maproom/.Global/.Eigtation/Anomaly.html

Intertropical zones (including sub-tropics) : good consistency with the Velocity Potential muadies :
along the equatorial waveguide (+) in the Eastextifle, in contrast with Western Pacific (-) upltalia..
Note the S/N contrast in Indian Ocean between N@jtrand South (-). Northern South America an
Carabean region were globally drier then normal @9ntrast in West Africa between coastal (-) and

inland (+) areas.
Mid-latitudes : mostly wetter than normal over Europe, Soutn@tand USA.

Precipitation anomalies in Europe:
The relocation of low pressure anomalies to thetiNdea / Europe region favoured quite high

precipitation anomalies in large parts of Europée T™0th percentile was exceeded in some areas,
especially northern France / Belgium and southevaden.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN1°184 OCTOBER 2014 1380
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Absolute Anomaly of Precipitation GPCC First Guess August 2014
(reference period 1951-2000)

= ¥ {k >
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© DWD 04/09/2014

-70 -50 -30 -10 10 30 50 70
[mm]

fig.1.2.5: Left: Absolute anomaly (1951-2000 refece) of precipitation in the RA VI Region (Europe),
data from GPCC (Global Precipitation Climatologyn@e), http://www.dwd.de/rcc-cmRight:
Percentiles of precipitation, 1981-2010 referemxaga from NOAA Climate Prediction Center,
http://iridl.Ideo.columbia.edu/maproom/Global/Pmtation/Percentiles.html

DWD Standardized Precipitation Index August 2014

M extremely dry
severely dry
moderately dry
slightly dry

slightly wet

moderately wet
W very wet

M extremely wet

Data basis: GPCC First Guess Product © DWD 05/09/2014
/= . ] . ‘ I
-2 -15 -1.0 0 1.0 15 2.0

[drought classes]

fig. .2.5a: Standardized Precipitation Index wittWD modification (DWD-SPI),
http://www.dwd.de/rcc-cm
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Absolute Relative of SPI DWD
Subregion anomal 1951-2000 Drought
y nor mal Index
Northern Europe +26.8 mm
Southern Europe +7.6 mm

135.9% +0.683
95.1%

-0.094
Monthly mean precipitation anomalies in Europeanrasgions. Subregions refer to ECMWF land boxes

defined in Annex 111.3. Anomalies are based on deid data from GPCC First Guess Proditpt//ftp-
anon.dwd.de/pub/data/gpcc/PDF/GPCC intro produ6B8.pdf 1951-2000 reference

|.2.cTemperature

; METEO Température 2m — Anomalie mensuelle 08/2014
FRAN Analyse ECMWF - réf. ERA-Intérim 1981-2010
-180° 150 120 -90° -60° -30° o 30" 60" 90" 120"
90 l 1 1 o | 1
P s
0 aa‘-\:é-m? = g) 7
e \.w« R‘%
60" '? £ = w
> "y X -c\
> —

180"

flg 1.2.6: Temperature Anomalies (°C) (Meteo-France

Strong negative anomaly over Western Europe. Resiinomaly over Scandinavia., Eastern Europe

Russia, Middle East and Eastern Africa. Positivenaaly over Northern Pacific, Alaska and East S#eri
Warm anomaly over South America and NE Canada,ddasrand Greenland
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Temperature anomalies in Europe:
Low pressure anomalies also caused a cool mordlugdist in most of Europe, except the east, where
subtropical warm air masses reached even nortlegrans.

METE! é 2m - i 08/2014 METE! & 2m - i isé 08/2014
D me;g Analyse ECMWF — réf. ERA-Intérim 1981-2010 D quc% Analyse ECMWF — réf. ERA-Intérim 1981-2010
2. o- J 2. o-

o 3 B
L m— T T T T —
T

fi;c‘i.lrg.Z;B?:r?Léftrsg}aE)hz: Abis,dlueteaahosmély (3f fer%perature ) Itr-'smA?VI"Rggi(Q)na?EQrozpeB. Right graph:
Standardized temperature anomalies

Subregion | Anomaly

Northern +0.9°C
Europe

Southern +0.8°C
Europe

Monthly mean temperature anomalies in Europearegjms: Subregions refer to ECMWF land boxes
defined in Annex II1.3. Anomalies are based on deid CLIMAT data from DWD,
http://www.dwd.de/rcc-cm1961-1990 reference.
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|.2.dSea ice

Sea Ice Extent Sea Ice Extent
Aug 2014 Aug 2014

National Snow and Ice Data Center, Boulder, CO
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near-real-time data

near-real-time data

median median

ice edge ice edge
Total extent = 6.2 million sq km Total extent = 19.2 million sq km

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

In Arctic (fig. 1.2.6 and 1.2.7 - left) : well belonormal sea-ice extension (negative anomaly dio2:
standard deviation).

In Antarctic (fig. 1.2.6 and 1.2.7 - right) : walbove normal sea-ice extension anomaly with songe la
regional modulation.

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

[ —2014

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

2014 —
4l---2012 - 2013 --
I — 1981-2010 Average 10 1981-2010 Average —

+2 Standard Deviations +2 Standard Deviations
8 I L L L

Jun Jul Aug Sep Oct Jun Jul Aug Sep Oct

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

2[ 1 L L I

22Sep2014 22Sep2014

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

1.1.0CEANIC FORECASTS

Il.1.a Sea surface temperature (SST)

System 4

ECMWF Seasonal Forecast
OND 2014

Mean forecast SST anomaly
Forecast start reference is 01/09/14
Ensemble size - 51, climate size - 450

BW-zcc =010 l1005[ |osoz2| |oz2o02 [ Jozos [Tosao o200 [-z2o0°C

120°W 1m0 W 120°W a0 W B0"W oW o°E 20°E &0°E a0 E 120°E 180°E

120°W 1507w 120°wW 0w 20w 0w Q°E 20°E B0°E 0°E 120°E 150°E

fig.1.1.1: SST anomaly forecast from ECMWF
http://www.ecmwf.int/products/forecasts/d/charta&senal/forecast/seasonal_range_forecast/group/

SST PREVISION ARPS4 OCTOBRE-NOVEMBRE-DECEMBRE RUN DE SEPTEMBRE 2014

—1a0" -150° -120°

0"

607

a0

—3o0°

—60°

-80°

—180" —150° —120" —-oo" B0 —ao" o ao” en” on” 120" 180" 180"
ﬁ T T T — METEO
-2.0 1.5 -1.0 10 15 2.0 FRANCE

-0.5 oo 0.5
ANOMALIE (deg.)

fig.1.1.2: SST Anomaly forecast from Meteo-Frarfoecalibrated with respect of observation).
http://elaboration.seasonal.meteo.fr
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For the 2 individual models :

Whatever the differences in the post-processitg@bnomalies (including reference period for the
hindcast ; 81-2010 for ECMWF and 91-2010 for MFReys4), fairly consistent SST forecasts (taking
into account the hindcast period differences), dogh Hemispheres.

Pacific : Clear warmer than normal conditions in the equaitavaveguide. The positive anomaly extends
beyond the dateline in both models. Negative an@s & the Western Tropics in MF. (probably linked
hindcast issues). Positive anomalies over the Eadtern North Pacific and negative in the North t&fes
Pacific in both models.

Atlantic : equatorial waveguide close to normal, even é@uinean Gulf, in both models. Negative
anomalies in the Northern tropics with MF (probaloiked to hindcast issues) on the Western side.
Colder than normal conditions in the Northern nattuides.

Indian Ocean : Warmer than normal conditions in the equatasialeguide and Southern hemisphere.

IOD close to 0.

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

Mean forecast SST anomaly OND 2014
Forecast start mference is 01/09/14
Variance-standardized mean
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fig.11.1.3: SST Forecasted anomaly from Euro-SIP
In Euro-SIP:

Some robust patterns appear in the tropics evemgatbehe exception of the Atlantic. The same
comments than for the individual models, EUROSIBnaalies are very close to ECMWF anomalies.
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[1.1.b ENSO forecast :

Forecasted phase: weak to moderate positive poaS€ND
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fig.1l.1.5: SST anomaly forecasts in the Nifio bokesn Météo-France (top) and ECMWF (middle) -
monthly mean for individual members - and Euro3iéttom) — recalibrated distributiong -
http://elaboration.seasonal.meteg ffttp://www.ecmwf.int/)

Plumes from Météo-France and ECMWF for the 3 Niérds (see definition in Annex — fig. 11.1.5) : ood
consistency for the next 3 season, with increaSi&@ anomalies, rather in the Central Pacific. The
maximum in Nino3.4 box is expected at the end efybar, with a weak probability to exeed +1°C.
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[1.1.c Atlantic ocean forecast
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fig.l.1.6: SSTs anomaly forecasts in the Atlar@licean boxes from Météo-France and ECMWF, plumes /
climagrams correspond to ensemble members and iondans.

Poor consistency between the 2 models over thetageriod.

North Tropical Atlantic : close to normal conditions with MF, positive ivECMWF.
South Tropical Atlantic : close to normal

TASI : in MF, the TASI index is negative for OND.

Guinean Gulf : close to 0 in MF.
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[1.1.d Indian ocean forecasts
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fig.'II.1.7: SSTs ahomaly forecasts in the Indiare&h::b'oxes= from Météo-France and ECMWEF, plumes /
climagrams correspond to ensemble members and iyondans.

Quite consistent behaviour between the 2 models.
In WTIO : warmer than normal in ECMWEF, normal in MF.
In SETIO : Above normal conditions.

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

[1.2.a Global forecast

OND CHI&PSI@200 [IC = Sep. 2014 ]

Meteo-France S4 Psi - zonal mean
I L L J 1 I 1 |. L L I 1 1 1 |. L L I 1 1 l L | L I 1 1 - i

R T T T T I T R R B R Y
PRI TR T

T 1

908 I T T | T T | T T I T T T | T T I T T T | T I T T I
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ECMWF S4 Psi - zonal mean
M | L . | I .
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I .

-2.1 -1.5 -0.9 -0.3 0.3

fig.11.2.1: Velocity Potential anomaly fielg (shaded area — green negative anomaly and pintveos
anomaly), associated Divergent Circulation anonfafsows) and Stream Function anomal{isolines —
red positive and blue negative) at 200 hPa by Méténce (top) and ECMWF (bottom).

Velocity potential anomaly field (cf. fig. I1.2.1 isight into Hadley-Walker circulation anomalies)
Globally a quite good consistency between the nsitethe Tropical Pacific patterns, but some
differences of intensity.

Over the Pacific, 2 upward anomaly poles, on each side of the basBCMWF (and JMA), the
strongest one is the Western one, in MF it is {hgosite.

Over the Atlantic, quite consistent response (Convergent circulaimmaly - downward anomaly
motion) over the African continent North to the Betpr with some extension over the Atlantic in the
vicinity of the Equator.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN°184 OCTOBER 2014 138



¢ <Y WMORAVI

9 Y RCC Network

Over thelndian Ocean : convergent circulation anomaly in both modelsrahe Eastern Equatorial
region, Southward up to Austalia, Northward uprtdid. Some differences over Western Indian Ocean
(African coasts).

Stream Function anomaly field (cf. fig. 19 — indigito teleconnection patterns tropically forced) :

In MF, traces of teleconnexions from the Westerciflfaup to Western Canada. This is also visiblet (b
weaker) in ECMWEF and JMA. Some similarities overtiern Atlantic and western Europe.

As a conclusionhe predictability likely exists in the vicinity of the Pacific basamd in the tropics in the
vicinity of the Atlantic sector and Eastern Indiaasin. Over mid-latitudes regions of the Northern
Hemisphere, some teleconnexions are visible fropi¢al Pacific, but we still have this difference
between models concerning the dominant upward alygooée. Over Northern Atlantic and Europe, the
dominant circulation anomaly patterns are resergldgtween models, but with shifted positions.

[I.2.bNorth hemisphere forecast and Europe

OND Z500 Forecast [IC = Sep. 2014 ]
Meteo-France S4 ECMWF sS4

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

Anomalous regime -occuImence(Js)

» I [ B

I L

I e Franos 0] EChwe 54
Compubed & departure from the 1983-2007 climatalogy

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

Geopotential height anomalies (fi)2.3 — insight into mid-latitude general circutat anomalies) :
Low anomaly over the western facade of Europe atdige anomaly over Central Europe.

North Atlantic Circulation Regimes (fig. 21) :

Low consistency in the regime forecasts. A deb€itlantic ridge and increased number of NAO+
regimes.
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1.3. IMPACT : TEMPERATURE FORECASTS

[1.3.aECMWF
ECMWF Seasonal Forecast System 4
Prob(most likely category of 2m temperature) OND 2014
Forecast start eference is 01/08/14
Ensemble size = 51, climate size = 450
<—- below lower tecile above upper tercile -—=
W 7o. 100 Jlec. 70% [[s0.60% [ |40.50% other | |40.50% []50.60% [jeo.7o% |70 100%
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fig.11.3.1: Most likely category probability of T2rimom ECMWF.

[1.3.b Météo-France

T2 MPREVISION ARPS4 OCTOBRE-NOVEMBRE-DECEMBRE RUN DE SEPTEMBRE 2014

B
B
]
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PROBABILITE (%) DE LA CATEGORIE LA PLUS PROBABLE
fig.11.3.2: Most likely category of T2m.
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I1.3.c Met Office (UKMO)

Probabilistic Multi—-Model Ensemble Forecast
AGRC_axeter

Z2m Temperature ; OND2014 {issued on Sep2014)

905 r r r r T T
180 1200 GOW 0] GOE 120E
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fig.11.3.3 : Most likely category of T2m from UK M&ffice.

I1.3.d Climate Prediction Centre (CPC)

Probabilistic Multi-Model Ensemble Forecast
/GPC_washington

2Zm Temperature : OND2014 {issued on Sepz014}

Below—MNeormal Near—Normal Above—MNormal

ag 70 60 50 40 40 50 60 70 80 40 50 60 70 80 [x] w:uin-r-w

fig.11.3.4 : Most likely category of T2m from NCEP
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I1.3.e Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 03 09 2014)
Most likely category of Surface Temperature for OND 2014

120 1S0E 180 150W 120W 90W 60W 30W
Probability (%) of Most Likely Category A
Below Normal Normal (>35%) Above Normal
[T E— ] [T T —
35 40 50 60 80 35 40 50 60 80

fig.11.3.5: Most likely category of T2m.

[1.3.f Lead Centre on Multi Model Ensemble (LCMME)

Probabilistic Multi-Model Ensemble Forecast

AGPC_seoul /GPC_takyo/GPC_montreal_cancm3,/GPC_montreal _cancm4,/GPC_moscow,/ GPC_baijing
SGPC_melbourns,/GPC_cptec

2Zm Temperature : OND2014 {issued on Sepz014}
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fig.1.3.6 : Most likely category of T2m from LC-MHE.
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11.3.g Euro-SIP
EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob(most likely category of 2m temperature) OND 2014
Forecast start eference is 01/029/14
U nweighted mean
<—- below lower tecile above upper tecile -—=
o100 Jleo. 7o [fs0.60% [ |40.50% | other 40.50% []s0.60% [llec.7ov [ll70.100%

180°W W 120°W 20" W - - o°E 30°E &0°E 20°E 120°E 1830°E

180°W 107w 120°W 20°W 0w 20°W O°E W°E B0°E 20°E 120°E 150°E

fig.l11.3.7: Multi-Model Probabilistic forecasts for T2m froBuroSip

North-America : enhanced probabilities for warm anomalies, e@sfigover the Western coast of USA.
Central-America : globally warmer than normal extending toward lweth Caribbean.

South-America : Some consistent signal over the North part efabntinent (warmer than normal).
Australia : warmer than normal

Asia : Mostly Warmer than normal conditions everywhé&k&armer than normal conditions over most of
the Indian sub-continent (likely in relationshipthiva weak monsoon) and South-East Asia.

Africa : Mostly warmer than normal over most of the coatit ; especially the North part.

Europe : warmer than normal signal over most of the cuentt.
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1.4. IMPACT : PRECIPITATION FORECAST
IIl.4.a ECMWF

ECMWF Seasonal Forecast System 4

Prob(most likely category of precipitation) OND 2014
Forecast start eference is 01/02914
Ensemble size = 51, climate size = 450

<—- below lower tercile above upper tercile -——=
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fig.11.4.1: Most likely category probability of nafall from ECMWF.

11.4.b Météo-France

PRECIPITATIONS PREVISION ARPS4 OCTOBRE -NOVEMBRE-DECEMBRE RUN DE SEPTEMBRE 2014
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fig.11.4.2: Most likely category of Rainfall.
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Il.4.c Met office (UKMO)

Probabilistic Multi—-Model Ensemble Forecast
AGRC_axeter

Precipitation : OND2014 {issued on Sep2014)
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fig.11.4.3: Most likely category of Rainfall from Kl Met Office.

II.4.d Climate Prediction Centre (CPC)

Probabilistic Multi-Model Ensemble Forecast
/GPC_washington

Precipitation : OND2014 {issued on Sep2014)
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fig.1.4.4 : Most likely category of Rainfall frolCEP.
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Il.4.e Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast Initial date is 03 09 2014)
Most likely category of Precipitation for OND 2014
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fig.11.4.5: Most likely category of Rainfall fromMA.

Il.4.f Lead Centre on Multi Model Ensemble (LCMME)

Probabilistic Multi-Model Ensemble Forecast

AGPC_seoul /GPC_takyo/GPC_montreal_cancm3,/GPC_montreal _cancm4,/GPC_moscow,/ GPC_baijing
SGPC_melbourns,/GPC_cptec

Precipitation : OND2014 {issued on Sep2014)
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fig.11.4.6 : Most likely category of Rainfall frohC-MME.
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II.4.g9 Euro-SIP

EURQCSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob(most likely category of precipitation) OND 2014
Forecast start reference is 01/09/14

U nweighted mean

<——- below lower tecile above upper tercile -——=
W 7o. 1o 60 70% [ |so.e0v | |40.50% other q0.50% [1]50.60% [Jec.7c. [7o. 1000
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fig.l1.4.7: Multi-Model Probabilistic forecasts for precigian from EuroSip

Inthe Tropics: some consistent signal. Enhanced probabilibesvet scenarios across the Equatorial
Pacific, over a large portion of South-America (BraArgentina, Bolivia, ...) and Central America
(Western part). Enhanced probabilities for dry scenover the Northern coastal areas of South Araeri
extending across the Caribbean. Uncertainty oveMaritime continent and Australia (likely dry).

For Europe : weak wet signal over western Europe.
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1.5. REGIONAL TEMPERATURES
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fig.l1.5.1: Climagrams for Temperaturel in Northern Eurdeét) and in Southern Europe (right) from Météo-
France (top) and ECMWF (bottom).

Good consistency between the two models (see disrusn Geopotential Height).
For Northern Europe : warm signal.
For Southern Europe : warm signal.
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fig.l1.5.2 : Climagrams for Rainfall in Northern Europe (Jedhd in Southern Europe (right) from Météo-France
(top) and ECMWEF (bottom).

No real signal in the models.
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1.6. MODEL’S CONSISTENCY

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

For SST : globally good consistency, even in mid-latitudegions. Note the privileged cold signal in
equatorial Atlantic, not obvious neither in MF @a@MWF neither in EUROSIP.

For Z500 : in the Northern Hemisphere, consistency for ane@de pattern. Good consistency for
positive anomaly over Central Europe and EastedifiBa

For T2m : more or less the same signal than EUROSIP.

For Precipitation : confirmation of the main EUROSIP signals. Fortdom Europe, enhanced
probability of wet anomalies.
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1.7. “EXTREME” SCENARIOS

T 2M PREVISION ARPS4 OCTOBRE: EMBRE RUN DE 2014 T2M PREVISION ARPS4 OCTOBRE- RUN DE 2014

- R

[ MerEo
. - » M » - FRANCE
PROBABILITE(%) FORTE ANOMALIE POSITIVE

PROBABILITE(%) FORTE ANOMALIE NEGATIVE

ECMWF Seasonal | Forecast System4  ECMWF Seasonal Forecast System 4
OND 2014 OND 2014

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

The 2 models agree to enhance probability of "ex¢eabove normal conditions over Europe.

PREGIPITATIONS PREVISION ARPS4 OGTOBRE-NOVEMBRE-DEGEMBRE RUN DE SEPTEMBRE 2014  PREGIPITATIONS PREVISION ARPS4 OGTOBRE-NOVEMBRE-DEGEMBRE RUN DE SEPTEMBRE 2014
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fig.11.7.2: Top : Meteo-France rainfall probability of « extne » below normal conditions (left - lowest ~1586 0
the distribution) and "extreme" above normal cdodi (right - highest ~15% of the distribution).
Bottom : ECMWEF rainfall probability of « extremebelow normal conditions (left - lowest ~20% of the
distribution) and "extreme" above normal conditignght — highest ~20% of the distribution).

No consistent signal.
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11.8. DISCUSSION AND SUMMARY

II.8.a Forecast over Europe

Over the Northern hemisphere, models show postl#eonnections from Tropics to mid-latitude in
Pacific basin, possibly in Atlantic too, but of vieatensity. The development of El Nino (weak to
moderate) is confirmed and could explain it. Theref for this forecast we expect some predictahbilit
coming from tropical forcings.

Over Europe, a great majority of models shows ameeafiguration that looks like East Atlantic mode.
That is a low anomaly West of Europe and a highvalp over Central Europe. The EuroSIP forecasts
are likely a good synthesis of this scenario. MB BEMWF Z500 fields are a good illustration of
uncertainty around this mean scenario.

So globally the privileged scenario for temperatar&above normal” (better confidence for Eastard a
Central Europe). No privileged scenario for preaion.

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

I1.8.b Tropical cyclone activity

EUROSIP multi-model seasonal forecast ECMWF/Meteo-France
Tropical Storm Frequency ONDJFM 2014/15
Forecast start reference is 01/09/2014 Climate (initial dates) = 1980-2010
Ensemble size =102 climate size =615

Forecast mean Standard deviation Climate mean

=E 40" rE =E 190°E W E we'E 1eE 1meE W uetW W weW moeW W aotW zotW

=0E 40%E EI'E 0'E E I'E MO'E IEE 1E'E 1EDUW MOTW 130TW 100"W E0tW W ADTW ZO0UW

Mot Sign'rfiﬁnt Siénificant .at e
fig.l1.8.1: Seasonal forecast of the frequency of Tropicall@yes from EUROSIP (Météo-France & ECMWF).
For the Tropical Cyclone season and in relationship the SSTs scenarios, Euro-Sip forecasts itelica

Below Normal Topical Cyclone activity over the Trogl North Atlantic (consistently with the

development of the Pacific warm event) and abovenabin the Eastern Pacific. Below normal activity
Eastern Indian Ocean, above normal in Western tinGieean.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETIN°184 OCTOBER 2014 1382



WMOR

RCC Network

Synthesis of Temperature forecasts for October-November-December 2014 for European regions

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

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

CEP

MF

Met Office

CPC

JMA

synthesis

LC-MME

Eurosip

privileged

scenario by

RCC-LRF
node

above normal | above normal | above normal | above normal | above normal

|:| T Below normal (Cold) |:| T close to normal |:| T Above normal (Warm) |:| No privileged scenario
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Synthesis of Rainfall forecasts for October-November-December 2014 for European regions

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

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

CEP

MF

Met Office

CPC

JMA

synthesis

LC-MME

Eurosip

privileged
scenario by | noprivileged | 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).

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

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

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

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

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

111.2. « NINO », SOI INDICES AND OCEANIC BOXES

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

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

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

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

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

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

Oceanic boxes used in this bulletin ;

g o Y
e ,[,Kﬂ: NATSAT ! o
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111.3.LAND BOXES

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