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|. DESCRIPTION OF THE CLIMATE SYSTEM
(OCTOBER 2016)

1.1.0CEANIC ANALYSIS

I.1.a Global analysis

In the Pacific ocean and around the Maritime Continent :

Along the Equator: due to SST cooling on the Eagpart, the surface anomaly now extends from
Peru coast to the dateline. In the nino3.4 boxnibathly anomaly mean is now just below -0.5°C,
threshold of "La Nifia". It now superimposes to suioface cold anomaly. West of the dateline,
and around the Maritime Continent, there are gtilitive anomalies despite of a cooling trend in
October.

On North Pacific, the main elements of a positiEPpattern are present. The NOAA PDO index
remains negative (-0.9 sour¢etp://www.ncdc.noaa.gov/teleconnections/paae prefer to use
http://research.jisao.washington.edu/pdo/PDO.laktswvith +0.56 for October.

In the Indian Ocean :

weakening of the Est (positive anomalies) - Westi{ral) contrast ==> DMI remains positive, but
less intense than in September. Significant warroimghe Western part of the basin. Still negative
anomalies South-West of Australia.

In the Atlantic:

3 main cooling areas: around Europe, South-EaSreénland, far offshore of Florida. The cold
anomaly on North Atlantic (cold blob) is still tiheain anomaly of the October map.
still positive anaomlies on tropical and equatofdantic, up to the Carribean Sea.

In the Mediterranean:

positive anomalies.
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PSY3V3R3 SST Anomaly (ref: GLORYS2V3) 10/2016
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fig.1.1.1: top : SSTs Anomalies (°C) . Bottom : SST tendency (current — previous month), (reference Glorys
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1992-2009). http://bcg.mercator-ocean.fr/
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PSY3V3R3 Heat content 0—300m Anomaly (ref: GLORYS2V3): 10/201
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fig.1.1.2: map of Heat Content Anomalies (first 300m, kd/cm2, reference Glorys 1992-2009)

http://bcg.mercator-ocean.fr/
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fig.1.1.3: SST Anomalies and Wind anomalies over the Equatorial Pacific from TAO/TRITON.

http://www.pmel.noaa.gov/tao/jsdisplay/monthly-summary/monthly-summary.html

PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross section 2°N—2°S Pacific 09/2016 PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross section 2°N—2°S Pacific 10/2016
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fig.1.1.4: Oceanic temperature anomaly in the first 500 meters in the Equatorial Pacific (previous and current

month), http://bcg.mercator-ocean.fr
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fig.1.1.5: Hovmdiller 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/

I.1.b Sea surface temperature Near Europe

Arctic region and along eastern coast of Greenlamdmalies increased compared to September.

West of Scandinavia SST increased in comparis@epiember. Colder-than-normal SST occurred in the
central North Atlantic (an area from Iceland, Ireleand New Foundland). In contrast, warmer-than-
normal SST near most of European west coast, atsth [$ea became warmer than normal. The SST in
the Baltic Sea decreased in comparison to Septefberhigh pressure over Scandinavia and northern
Russia enhanced the south-westerly flow over thehN&tlantic.

Still colder than normal at the west coast of Rgaitu

The Mediterranean Sea was also warmer than nomuapethe Aegean, the Adriatic Sea and Black Sea.

PSYV3R3 SST 10,2016 PSY3V3R3 SST Anomaly (ref: GLORYS2V3) 10,/2016
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fig..1.6 : Mean sea surface temperature in the RA VI Region (Europe) and anomaly (reference
Glorys 1992-2009). http://bcg.mercator-ocean.fr/
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1.2.ATMOSPHERE

1.2.a General Circulation

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

Anomaly field very similar to September one. Prdpabainly due to MJO activity: active in phase 5 at
the beginng of October (in phase 4 and 5 iSeptem$ell the main dipole :

« anegative pole (upward anomaly motion) centeretherMaritime Continent and spreading
Northward and Southward.

- a positive anomaly (downward anomaly motion) onWhestern part of Indian Ocean (linked to
negative DMI)

Compared to September, diappearance of the dowramanahaly motion pole on the Western part of
Atlantic Ocean.

From center to East of the equatorial Pacificl atWeek positive anomaly (downward anomaly motion)
consistent with La Nina

QOctober 2016
Anamalaus 200—hPa Vel. Potential and Div. Wind Vector

3

fig.l.2.1: Velocity Potential Anomalies at 200 hPa and associated divergent circulation anomaly. Green (brown)

indicates a divergence-upward anomaly (convergence-downward anomaly).

http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt24.shtml

MJO (fig. .2.1.b)

Significant activity during the first days in phase 5 (Indian Ocean/West Pacific dipole), consistent

with velocity potential anomaly field
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[RMMT,RMM2] phase space for 26—Aug-2016 to 23-Nov-2016
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fig.1.2.b: MJO index http://cawcr.gov.au/staff/mwheeler/maproom/RMM/phase.Last90days.gif

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

» Over West Indian Ocean, cyclonic anomaly dipaidoth sides of the equator. likely a responsédo t
persistent downward motion anomaly. However tHectannexion seems to be trapped in the inter-
tropical band.

* the negative VP anomaly over the Maritime Conttreduld explain the cyclonic anomaly on Western
Australia, with perhaps a propagation South-Estwidavever, no teleconnexion visible in the Northern
hemisphere

Qctober 2016
200—-hPa

T
S I i el

|
—-20 -15 —19 -5 5 10 15 20
fig.l.2.2: Stream Function Anomalies at 200 hPa.
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt22.shtml
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Geopotential height at 500 hPa (fig.1.2.3 —insight into mid-latitude general circulation):

« On northern hemisphere : negative anomaly Northaaindinavia, spreading Westward up to
Iceland and Scotland, and Eastward on Northernri@gideominant mode over Europe :
Scandinavian Blocking. NAO index is still positige+1 (source NOAA
(ftp://ftp.cpc.ncep.noaa.gov/wd52dg/data/indices/teldex.nh), this may surprise looking at the

anomaly map...
- Over the Southern Hemisphere, alternate positidenagative anomalies over mid-latitudes

METEO Géopotentiel 500 hPa - Anomalie mensuelle 10/2016
FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010
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fig.1.2.3: Anomalies of Geopotential height at 500hPa (Meteo-France)

MONTH NAO EA WP EP-NP PNA TNH EATL/WRUS | SCAND | POLEUR
OCT16 1.0 0.4 0.5 -0.8 1.5 --- -1.3 11 -2.9
SEP 16 0.7 3.5 -1.8 -1.4 0.1 --- 0.1 -1.0 -1.8
AUG 16| -2.2 2.1 -0.4 -0.4 -0.9 --- -3.3 -0.4 2.4
JUL 16 -1.7 1.8 -14 -0.4 0.5 --- -1.0 -0.7 -0.2
JUN 16 -0.1 0.4 -0.6 1.3 -0.6 --- -1.9 -1.0 -1.1
MAY 16| -0.7 0.2 0.6 0.1 -0.9 --- -2.0 11 -0.4

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

http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/table3.shtml
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Sea level pressure and circulation types over Europe

Both centres of action, the Islandic low and Azdrigh were shifted to the west. A second high press
area centred in north-western Russia at the baoodeinland (above 1030 hPa) ranged from Scandinavia
up to southern European Russia. The positive anesnal more +14 hPa covered an area from Scotland
over Scandinavia and the Siberian coast.

The Azores high with a core pressure of more tli#0hPa showed anomalies below -2 hPa while
southern Europe showatdomalies around zero.

The European circulation could be explained by aiNAtlantic Oscillation (NAO) index of 0.96 and
mainly by the Polar/Eurasia Pattern (POL) index2084. The Arctic Oscillation (AO) with an idex v
of -1.9 had also a significant influence.

METEQ ion mer - 10/2016 D METEQO Pression mer - Anomalie mensuelle 10/2016
FRANCE Analyse ECMWF FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010

00 105 55 1040 1045 105 20 2 2 5

fig.l.2.4: Mean sea level pressure in the RA VI Region (Europe) (left) and 1981-2010 anomalies (right).

Circulation indices: NAO and AO

The NAO was in a positive phase during most ofrtfuaith. The intense negative phase from 22 to 25
October reflects the situation when low pressure @sablished over the Azores.

Just at the beginning of October the AO index cledrfgom positive to negative phase and remained
negative during the whole month due to the higlsgues over northern Europe.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°210 November 2016 9/38
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fig.1.2.5: North Atlantic Oscillation (NAO, left) and Arctic Oscillation (AO, right) indices with 1961-1990 mean
standard deviation (shading). http://www.dwd.de/rcc-cm , data from NOAA CPC:

http://www.cpc.ncep.noaa.gov/products/precip/CWIlink/daily_ao_index/teleconnections.shtml

I.2.b Precipitation

- Consistent with 200mb velocity potential anomalaas] in keeping with September, much wetter
than normal conditions prevailed over Indonesigeaing toward south-eastern China

- significant deficit almost all over South America

« Over Europe: consitently with Z500 anomaly map, tiyatry except for Northern and Western
Europe, mainly wet on Northern and Eastern Meditezan.

Latitude
e

30’5

605

150°E 120"
Longitude

Cct 2016
fig.l.2.6: Rainfall Anomalies (mm) (departure to the 1979-2000 normal) — Green corresponds to above normal

rainfall while brown indicates below normal rainfall.

http://iridl.Ideo.columbia.edu/maproom/.Global/.Precipitation/Anomaly.html
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Precipitation anomalies in Europe:

Precipitation in October occurred in mostly eveaytf the RA VI region. In eastern Europe the amou
was extremely high with up to 3 to 6 times (in Mmld) the normal values although the absolute amount
was not that high. In Belarus about 3 to 4.5 (138 1225 mm) of the month normal precipitation was
registered. Those areas under high pressure itulead a deficit of precipitation, some of themyonl

20% of the long term mean like in Sweden.

In the Mediterranean some heavy showers with exdneracipitation of 356.7 mm/48h occurred locally in
southern France. In Montenegro locally also heauy was registered with a monthly total of up to
344 mm at station Cetinju.

Absolute Anomaly of Precipitation GPCC First Guess October 2016
(reference period 1951-2000)

S
g‘ R ¢ <) WMORAVI
£ q < (&3 Rrec Nework O
s A"
-
. et
|

fig.1.2.7: Absolute anomaly (1951-2000 reference) of precipitation in the RA VI Region (Europe), data from
GPCC (Global Precipitation Climatology Centre), http://www.dwd.de/rcc-cm.
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fig. 1.2.8: GPCP Precipitation Index http://www.dwd.de/rcc-cm .

Monthly mean precipitation anomalies in European subregions. Subregions refer to

ECMWEF land boxes defined in Annex Il.3. Anomalies are based on gridded data from GPCC
First Guess Product, ftp://ftp-anon.dwd.de/pub/data/gpcc/PDF/GPCC_intro_products_2008.pdf,

1951-2000 reference.

Subregion

Absolute anomaly

GPCC Drought Index

Northern Europe

-19 mm

-0.02

Southern Europe 0.6 mm

0.25

Please note: new drought index since January 2016. The GPCC drought index, which also

considers evaporation in addition to precipitation replaces the former SPI-DWD.

RA VI RCC-LRF Node
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I.2.c Temperature

« strong positive anomaly North of 60°N

- conversely, negative anomalies over the 45-60°Nl pbaspecially over South Russia, but also over
Europe and Canada.

- positive anomaly all over the Mediterranean

METE Température 2m - Anomalie mensuelle 10/2016
FRANC| Analyse ECMWF - réf. ERA-Intérim 1981-2010

fig.1.2.9: Temperature Anomalies (°C) (Meteo-France)

Temperature anomalies in Europe:

In October 2016 temperature anomalies over a gagabf Europe were negative with a minimum below
-2°C in the Baltic States. The highest temperatim@malies above +6°C were located over the ArEbc.
example at station Jan Mayen the monthly mean teatyre was 5.9°C (5.8°C above the reference
period) and therefore a new record (breaking teercord from 1938 with 4.2°C). Svalbard lufthavn
(Norway) reported a monthly mean temperature df@G(@n anomaly of 8.7°C and 1.8°C over the last
record from 2000). In Svalbard lufthavn it was tinst time that an maximum temperature of more than
10°C (10.1°C on the™of October) was registered in October. Severatoforwegian stations measured
monthly mean anomalies between +6°C and +9°C.

The Mediterranean also showed positive monthly nteaxperature anomalies with several maxima
above +3°C, one over Spain, one over Sicily andawee southern Turkey at the border to Syria.
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METEQO é 2m - 10/2016 METEO Tempé 2m-A i é
U FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010 FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010
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fig.1.2.10: Left graph: Absolute anomaly of temperature in the RA VI Region (Europe). Right graph:

Standardized temperature anomalies

Monthly mean temperature anomalies in European subregions: Subregions refer to ECMWF
land boxes defined in Annex 111.3. Anomalies are based on gridded CLIMAT data from DWD,
http://www.dwd.de/rcc-cm, 1961-1990 reference.

Subregion Anomaly
Northern

-0.3°C
Europe
Southern

+0.6 °C
Europe

1.2.d Sea ice

In the Arctic (fig. 1.2.11 and 1.2.12 - left) : new low level record (less than 2012).
In the Antarctic (fig. 1.2.11 and 1.2.12 - right) : very important deficit, less than -2sd.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°210 November 2016 14/38
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fig.1.2.11: Sea-Ice extension in Arctic (left), and in Antarctic (right). 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
(Area of ocean with at least 15% sea ice) (Area of ocean with at least 15% sea ice)

[ — 2016

2016 —

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

National Snow and Ice Data Center, Boulder CO

National Snow and Ice Data Center, Boulder CO
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ar e gt 1981-2010 Average — — 1981-2010 Average
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fig. 1.2.12 : Sea-Ice extension evolution from NSIDC.

http://nsidc.org/data/seaice_index/images/daily_images/N_stddev_timeseries.png
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SEASONAL FORECAST FROM DYNAMICAL MODELS

Note : the new ARPEGE System 5 model contributes now to the EUROSIP consensus.

11.1.

OCEANIC FORECASTS

Il.1.a Sea surface temperature (SST, figure 11.1.1 to 11.1.4)

Pacific OceanModels in good agreement with persisting negafi$d anomalies east of the
dateline over the Equatorial Pacific. The intensityanomalies is hard to interpret, due to the
different hindcast periods (for instance 1981-2tlkf(ECMWF, 1991-2014 for Meteo-France
ARPEGE-S5). Models also suggest a positive PDQOitire@snomalies should persist over tropical
areas on both sides of the equator.

Indian OceanDMI is forecasted to return to neutral or postialue (see fig 11.1.7.), as a
consequence to significant cooling over the eadiasin, while warming over the western basin,
east of Africa. The negative anomalies surroundmgth and west Australia should persist.
Atlantic Oceanfor the northern part : persistence of the cewrtvll blob, along with strong
positive anomalies over the western basin, fromChaebbean to Newfoundland. Equatorial
Atlantic should remain warmer than normal.

System 4

ECMWF Seasonal Forecast
DJF 2016/17

Mean forecast SST anomaly
Forecast start reference is01/11/16
Ensemble size =51, climate size = 450

M-<z2oc Wl-20.-1.0 l-10.05 [ 0502 |-02.02 0.2.0.5 05.1.0 1020 l-20cC

18FE 1507w 120°W W BI°W 30°W wE I0°E BIFE HE 13PE 150°E

—
18FE 15070 12070

fig.ll.1.1: SST anomaly forecast from ECMWF

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/seasonal_range_forecast/group/
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(j Prévision d'anomalie trimestrielle de
Température de surface de I'océan
initialisation de November 2016 - écheance 1 : DJF 2016-2017
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fig.1l.1.2: SST Anomaly forecast from Meteo-France (recalibrated with respect of observation).

http://elaboration.seasonal.meteo.fr

X7

CFSv2 seascnal SST anomalies (K) NWS /NCEP /CPC

Dec—Jan—Feb 2016/2017 Imitial conditions: 250ct2016—3Nav2016

-3 -2 -1 05 -0.25 (.25 Q.5 1 2 3

fig.1l.1.3: SST anomaly forecast from NCEP.
http://www.cpc.ncep.noaa.gov/products/people/wwang/cfsv2fcst/imagesind1/gIbSSTSealnd1.gif
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EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Mean forecast SST anomaly DJF 2016/17

rt reference is01/11/16
dardized mean

M-20c M-20.-10 -1.0.-0.5 -0.5..0.2 -0.2.0.2 0.2.0.5 05.10 [l10.20 l-20cC

18FE 150°W 120°W W B0W 307w L 0] SFE ! 13PE 150°E

= ==
< —F

18FE 1500 120°% 0°W 60w

fig.ll.1.4: SST Forecasted anomaly from Euro-SIP
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11.1.b ENSO forecast :
Forecast Phase: weak La Nifia
Previous forecasts are confirmed. The DJF trengestga progressive return to neutral conditionss Th

La Nifia event should remain a weak event, andtthespheric response should be weak (This foresast i
consistent with the positive PDO situation whicingmlly reduced.a Nifiaepisodes).

Anomalie moyenne de SST dans la boite NINO4 Anomalie moyenne de SST dans la boite NINO34 Anomalie moyenne de SST dans la boite NINO3
Modéle ARPS du 201611 Modéle ARPS du 201611 Modéle ARPS du 201611
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fig.11.1.5: SST anomaly forecasts in the Nifio boxes from Météo-France (top) and ECMWF (middle) - monthly mean

for individual members - and EuroSIP (bottom) — recalibrated distributions - ( http://elaboration.seasonal.meteo.fr ,

http://www.ecmwf.int/ )
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I1.1.c Atlantic ocean forecasts

anomalie en °C

Anomalie moyenne de SST dans la boite TNA
Modele ARP5 du 201611
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Modele ARP5 du 201611
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fig.1l.1.6: SSTs anomaly forecasts in the Atlantic Ocean boxes from Météo-France and ECMWF, plumes /

climagrams correspond to ensemble members and monthly means.

11.1.d Indian ocean forecasts

Anomalie moyenne de SST dans la boite WTIO
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latitude= 10.0 10 -10.0 longitude= 50.0t0 70.0
Forecast initial date: 20161101
recast=51
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fig.1l.1.7: SSTs anomaly forecasts in the Indian Ocean boxes from Météo-France and ECMWF, plumes /

climagrams correspond to ensemble members and monthly means.
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11.2._. GENERAL CIRCULATION FORECAST

11.2.a Global forecast

Velocity potential anomaly field (cf. fig. 11.2.1 — insight into Hadley-Walker circulation anomalies) and
Stream Function anomaly field (cf. fig. 1.2.1 — insight into teleconnection patterns tropically forced):

Velocity potential : major changes compared to Oetcituation, even if we find again some anomaly
poles. Over equatorial Pacific and Maritime Continéghe anomaly dipole is modified, and the dowrdvar
motion anomaly is expected predominant. This istent with the persistence of "La Nina" and the
weaking of positive anomalies around the maritinoathent. Over Indian Ocean, uncertainty on the
persistence of the downward motion anomaly (preseBCMWF and JMA, not obvious in MF), despite
of an unfavourable SST context. Perhaps is it porese to La Nina. And at last, the strongest anpisal
an upward motion anomaly, vast, which covers widletyinter-tropical Atlantic.

Stream Function anomaly : weak but consistent respwith ECMWF, MF and JMA. On th one hand
over North Pacific, with a negative PNA teleconmmex(typical of La Nina). On the other hand over
Northern Atlantic with an anticylonic anomaly aloting inter-tropical belt, followed (north of it) &y
negative anomaly (cycnlonic anomaly over southamofe). Such teleconnexions are also visible in the
southern hemisphere.

ta Prévision d'anomalie trimestrielle de
METEO Potentiel de vitesse a 200 hPa et Fonction de courant a 200 hPa -mz
initialisation de November 2016 - échéance 1 : DJF 2016-2017
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Q0°N T T
R . == T e
. o ! Eng O o
! N _’,._dt,gf&« | F;‘_K::%‘&*‘ e — )
30°M = 1|— ‘ ! - éﬁ-ﬂ“\‘.’! —i =
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: ' I, S RPLCA S N1
et — Tl massrs ™ i A N Tris
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e | i@ S QS O
| I J @: - . I
50°5 - ® i i -, h ____i____bl Il -
| R | M——wwﬂ?/—"_“:_ﬁuxlh —
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ARPEGE Systéme 5 unité : 10e6 m3/s

fig.11.2.1: Velocity Potential anomaly field x (shaded area — green negative anomaly and yellow positive
anomaly) and Stream Function anomaly { (isolines — red positive and blue negative in NH) at 200 hPa by
Météo-France ARPEGE-S5.
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I1.2.b Northern hemisphere and Europe forecast

Geopotential height anomalies (fig. 11.2.2 and 11.2.3 — insight into mid-latitude general circulation
anomalies) :

Agreement between MF, ECMWF and JMA over Artic cggiwith positive anomalies. This should
disadvantage NAO+ circulation, with a weakened patatex. However over Northern Atlantic and
Western Europe, models diverge. The teleconndxamn tropical Atlantic doesn't lead to a clear Z500
pattern. Over northen Atlantic, ECMWF seems toifgidge NAO-/EA- modes, MF is more dispersed (a
mean signal slighty NAO+/EA+), and JMA privilege&A+ pattern.

Looking at the 12 GPC Z500 outputs, a majority aidels forecast a EA+ circulation pattern (and also
SCANH+, less obvious).

Regarding the identified predictors of winter Eugap regimes :
« below normal arctic sea ice is supposed to favieeinegative NAO type
+ Siberian snow-cover is more important than nors@aINAO- regimes are favoured

- positive SST anomalies over tropical Atlantic : NA@gimes are favoured

Concerning regime occurrence frequencies (MF anB&(E), the only convergence concerns an
enhanced frequency of Scandinavian Blocking regimes

To sum up for DJF : over Northern Atlantic, EA+atifation is the most probable (majority of GPC

models), NAO+ unlikely. And over the European coetit, SCAN+ is the predominant. Looking at
weather regime occurrences and statistical pregdickdAO- and Scandinavian blocking favoured.
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[a Prévision d'anomalie trimestrielle de
METEO Géopotentiel a 500 hPa
FRANCE initialisation de November 2016 - échéance 1 : DJF 2016-2017
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ECMWEF Seasonal Forecast System 4
Mean 2500 anomaly DJF 2016/17

Forecast start reference is01/11/16 Solid contour at 1% significance level
Ensemble size = 51, climate size = 450
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fig.11.2.2: Anomalies of Geopotential Height at 500 hPa from Météo-France (top) and ECMWF (bottom).
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Régimes de temps d' HIVER : comparaison entre ARPEGE systéme 5 et sa clim
initialisation de November 2016
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fig.11.2.3: North Atlantic Regime occurrence anomalies from Meteo-France ARPEGE-S5 : vertical bars
represent the excitation frequency anomaly (in %) for each of the 4 regimes (winter regimes at the top,
summer regimes at the bottom).

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°210 November 2016 25/38



<Y WMORAVI

¢
\A
W9 Y RCC Network

11.3. IMPACT: TEMPERATURE FORECASTS (FIGURE 11.3.1 TO 11.3.4)

Positive anomalies dominate in the forecast adiesglobe.

- Inland : a few regions with high probability fordld" temperature, like the very South part of
Australia (probably due to negative SST anomalleseoved and forecasted). To be quoted the
"normal” forecast for the northern part of South &ioa (Brazil, Amazonia), consistent with
enhanced probabilities of precipitation.

- Europe : large spread of scenarios. Clear possiyeal in EUROSIP over the Eastern Mediterrean
Basin, consistent with the mean circulation (cf @80 STF200 ARPEGE and ECMWF, GPC
Z500 composite). North of 45°N, models mainly f@stca "above normal” signal (40 to 50%),
consitent with EA+. This warm signal is counterinakad by enhanced probabilities of Blocking
and NAO- regimes (which could lead to higher prolitgof cold episodeps

11.3.a ECMWF

ECMWF Seasonal Forecast System 4
Prob(most likely category of 2m temperature) DJF 2016/17

Forecast start reference is01/11/16

Ensemble size = 51, climate size = 450

W 70..100% Jl 60..70% 50..60% 40..50% other 40..50% 50..60% [l60.70% HH70.1000
07w B0 307w 3I°E Lol O E 120°E 1507 E

fig.11.3.1: Most likely category probability of T2m from ECMWEF. Categories are Above Normal, Below Normal and «

other » category (Normal and No Signal). http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/
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11.3.b Météo-France

Synthése des probabilités des terciles inf, normal et sup
METEO Température a 2 métres

initialisation de November 2016 - échéance 1 : DJF 2016-2017

FRANCE
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fig.11.3.2: Most likely category of T2m. Categories are Above, Below and Close to Normal. White zones correspond

to No Signal. http://elaboration.seasonal.meteo.fr/

I1.3.c Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial month is 11 2016)
Most likely category of Surface Temperature for DJF 2016

120E 150E 180 150W 120W 90W 60W 30W

30E 60E 90E

Probability (%) of Most Likely Category

Below Normal Normal (>35%) Above Normal ®IMA
[
35 40 50 60 80 35 40 50 60 80

fig.11.3.3: Most likely category of T2m. 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.php
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11.3.d EUROSIP

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob(most likely category of 2m temperature) DJF 2016/17

Forecast start reference is 01/11/16
Umweighted mean

W 70..100% [l 60. 70% 50..60% 40..50% other 40..50% 50..60% [llec.70: [l70.100%
18(FE 150°W 120°W Ve B0 Ve ¥ S0°E 120°E 1S0PE

fig.11.3.4: Multi-Model Probabilistic forecasts for T2m from EUROSIP (2 Categories, Below and

Above normal — White zones correspond to No signal and Normal).

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/

11.4. IMPACT : PRECIPITATION FORECAST

In consistency with the weak La Nifia situation wigtely dry anomaly along the equator in the Raci
Ocean, very likely wet anomaly both sides and dwaritime Continent and the North of South America.
Over equatorial Atlantic and Carabean Sea, wesigpnsistent with positive SST anomalies and upgwar
motion anomalies (VP anomalies).

For Europe, few signal
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I1.4.a ECMWF

ECMWEF Seasonal Forecast System 4
Prob(most likely category of precipitation) DJF 2016/17

Forecast start reference is 01/11/16

Ensemble size = 51, climate size = 450
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fig.1l.4.1: Most likely category probability of rainfall from ECMWEF. Categories are Above Normal, Below Normal and

« other » category (Normal and No Signal). http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/

11.4.b Meétéo-France

(a Synthése des probabilités des terciles inf, normal et sup
Précipitation totale
e initialisation de November 2016 - échéance 1 : DJF 2016-2017
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fig.11.4.2: Most likely category of Rainfall. Categories are Above, Below and Close to Normal. White zones

correspond to No Signal. http://elaboration.seasonal.meteo.fr/
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Il.4.c Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial month is 11 2016)
Most likely category of Precipitation for DJF 2016

g =
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fig.11.4.5: Most likely category of Rainfall 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.php
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1l.4.d EUROSIP

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob{most likely category of precipitation) DJF 2016/17

Forecast start reference is01/11/16

Urweighted mean
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fig.11.4.7: Multi-Model Probabilistic forecasts for precipitation from EUROSIP (2 Categories, Below and Above
normal — White zones correspond to No signal).

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/

11.5._ REGIONAL TEMPERATURES AND PRECIPITATIONS

Climagramme des anomalies de température a 2 métres Climagramme des anomalies de température a 2 métres
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fig.11.5.1 : Climagrams for Temperature in Northern Europe (left) and in Southern Europe (right) from Météo-France
(top) and ECMWEF (bottom).
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fig.11.5.2 : Climagrams for Rainfall in Northern Europe (left) and in Southern Europe (right) from Météo-France (top)
and ECMWEF (bottom).

11.6._ MODEL’S CONSISTENCY

Not available

1.7._"EXTREME" SCENARIOS

m Probabilité du quintile inférieur m Probabilité du quintile supérieur
Température a 2 métres Température a 2 métres
METEQ initialisation de 2016 - échéance 1 : DJF 2016-2017 METEO initialisation de November 2016 - échéance 1 : DJF 2016-2017

FRANCE FRANCE
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ARPEGE Systéme 5 unité : % ARPEGE Systéme 5 unité : %
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ECMWF Seasonal Forecast System 4 ECMWF Seasonal Forecast System 4
Prob(highest 20% of climatology) - 2m temperature DJF 2016/17 Prob(lowest 20% of climatology) - 2m temperature DJF 201617
Forecast stari relerence is 01/11/16 Forecast stari reference is 01/11/16
Ensemble size =51, cmate size = 450 Ensemble size - 51, cimate sze - 450

o 10% 10..30% [ 130.40% B s0.50% I s0..70% W 70.100% o 1o% 10..30% 30..40% I 40.50% I 50.70% I 70..100%

fig.1l.7.1 : Top : Meteo-France T2m probability of « extreme » below normal conditions (left - lowest ~15% of the
distribution) and "extreme" above normal conditions (right - highest ~15% of the distribution). Bottom : ECMWF T2m
probability of « extreme » below normal conditions (left - lowest ~20% of the distribution) and "extreme" above

normal conditions (right — highest ~20% of the distribution).

Probabilité du quintile inférieur m Probabilité du quintile supérieur
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METES itialisation de 2016 - échéance 1 : DJF 20162017 METEO initialisation de November 2016 - échéance 1 : DJF 2016-2017
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Forecast start reference is 01/11/16 Forecast start reference is 01/11/16
Ensemble size =51, climate sze = 450 Ensemble size =51, cimate size = 450

o.10% 10.30% 30..40% B 40..50% Bl 50.70% Wl 70.100% Blo.10% 10.30% 30..40% B 40..50% W 50.70% 0. 100%

W ow WE o€

fig.1l.7.2 : Top : Meteo-France rainfall probability of « extreme » below normal conditions (left - lowest ~15% of the
distribution) and "extreme" above normal conditions (right - highest ~15% of the distribution).
Bottom : ECMWEF rainfall probability of « extreme » below normal conditions (left - lowest ~20% of the distribution)

and "extreme" above normal conditions (right — highest ~20% of the distribution).
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11.8. DISCUSSION AND SUMMARY

I.8.a Forecast over Europe

Temperatures: warmer than normal conditions likefythe Med. basin (especially in the Eastern part)
Because of the high forecast spread, and takimgaotount other drivers (like Arctic Sea Ice extem®r
Snow extension in Siberia in October) that coultileo enhanced NAO- or Scandinavian Blocking
regime occurrences, confidence in this "above se@ha weak. These contradictory forcings lead to
consider the "normal” sceanrio as the most probablewith cautious (tercile probabilities : 30/30j.

PREVISIONS SAISONNIERES PROBABILISTES DE TEMPERATURES POUR LE TRIMESTRE PROCHAIN

DECEMBRE - JANVIER - FEVRIER 2016-2017

2
1 9 -

METEQ FRANCE
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Precipitation: following the EA+ and SCAN+ circulat, enhanced probabilities of "above normal” over
the Northern part of Medit. Basin. "Below normaljrsal over Middle East

PREVISIONS SAISONNIERES PROBABILISTES DE PRECIPITATIONS POUR LE TRIMESTRE PROCHAIN
DECEMBRE - JANVIER - FEVRIER 2016-2017

(/

e

\%ﬁ. &

METEQ FRANCE
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11.8.b Tropical cyclone activity

Slightly below normal activity over SW Indian Ocean, consistent with downward motion anomaly
in VP200.

ECMWF Seasonal Forecast System 4
Tropical Storm Frequency DJFMAM 2016/17
Forecast start reference is 01/11/2016 GClimate (initial dates) = 1990-2009
Ensemble size = 51,climate size =300

[ Forecast mean == Standard deviation [l Climate mean

ars 4rE ErE ars A0E I20FE WIPE I6FE 1B0PE EIMW MW 10°W 00MW  BPW  BIMW AW 3PW

EEREEEREREEEERERD
PiF s i igEaiEaEEiGL

Not Significant Significant at 5%

fig.11.8.1: Seasonal forecast of the frequency of Tropical Cyclones from EUROSIP (Météo-France & ECMWF).

http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/
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[1l. ANNEX

I11.1. Seasonal Forecasts

Presently several centres provide seasonal fooaspecially those designated as Global Producagres by
WMO (see http://www.wmo.int/pages/prog/wcp/wcaspAiproducers_forecasts.html).

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

m LC-MME and Euro-SIP provide multi-model forecasturo-Sip is presently composed using 4 models
(ECMWEF, Météo-France, NCEP and UK Met Office). LOWM uses information coming from most of the GPCs ;
providing deterministic and probabilistic combimats of several coupled and forced models.

Seasonal forecasts use the ensemble techniquenfdesancertainty sources inherent to these forec&stveral
Atmospheric and/or oceanic initial states are usguerform several forecasts with slightly differémitial state in
order to sample the uncertainty related to impe¢rkeowledge of the initial state of the climate teys. When
possible, the model uncertainty is sampled usingers¢ models or several version of the same modEhe
horizontal resolution of the Global models is cuothe between 100 and 300km. This mean that onlygégscale
feature make sense in the interpretation of theeidforecasts. Generally speaking, the temper&tueeasts show
better skills than rainfall forecasts. Then, itstgia natural weakness of the seasonal predityaibilSpring (ref to
North Hemisphere).

In order to better interpretate the results, it6isommended to look to verification maps and graphigh give
some insight into the expected level of skill fosgecific parameter, region and period. A set ofegis presented
on the web-site of the Lead-Centre for Verificati(see http://www.bom.gov.au/wmo/Irfv¥/; scores are also
available at the specific web site of each centres.

This bulletin collects all the information availabihe 21" of the current month preceding the forecasted &tmo
period.

111.2. « NINO », SOl indices and Oceanic boxes

El Nifio and La Nifia events primarily affect trogicagions and are monitored by following the SS®letron in
specific area of the equatorial Pacific.

- Nifio 1+2: 0°/10°S 80W-90W ; it is the regiorheve the SST warming is developing first at thefamar

(especially for coastal events).

- Nifio 3 : 5°S/5°N 90W-150W ; it is the regionevhk the interanual variability of SST is the greate

- Nifio 4 : 5°S/5°N  160E- 150/ ; it is the region where SST evolution have themgest relationship with
evolution of convection over the equatorial Pacific

- Nifio 3.4 : 5°S/5°N  120W-170W ; it is a compremibetween Niflo 3 and Nifio 4 boxes (SST varialalitg

Rainfall impact).

Associated to the oceanic « El Nifio / La Nifia »néseand taking into account the strong ocean/asimene
coupling, the atmosphere shows also interanuahlility associated to these events. It is monitareidg the SOI
(Southern Oscillation Index). This indice is cahteld using standardized sea level pressure atiTahius
standardized sea level pressure at Darwin (seeealigwre). It represents the Walker (zonal) cirtiola and its
modifications. Its sign is opposite to the SST aalynmeaning that when the SST is warmer (respdygtivader)
than normal (Nifio respectively Nifia event), theatairculation is weakened (respectively strengéuin
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Oceanic boxes used in this bulletin :
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111.3. Land Boxes

Some forecasts correspond to box averaged value®iioe specific area over continental regions. & lhexes are
described in the following map and are common t&EF- and Météo-France.
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