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I. DESCRIPTION OF THE CLIMATE SYSTEM

(MAY 2014)

1.1. OCEANIC ANALYSIS

I.1.a Global Analysis
At the Surface (fig. 1)

In the equatorial waveguide, warming East to thtelaee in the Pacific and particularly close totrer
Little evolution elsewhere, globally a warming retindian Ocean and in the Eastern Atlantic aldweg t
African coast (Southern Hemisphere).

In the tropics, some cooling in the Pacific (trgpid. and S., East to the dateline), some warming in

Tropical North Atlantic (especially in the vicinitf West Africa) and Northern Indian Ocean.

In the sub-tropics and mid latitudes, we noticeiaforcement of the anomaly structures in the Narih

Pacific .
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fig.1: top : SSTs Anomalies (°C) (reference Glorys 1993-2009); bottom : SST tendency (current - previous
month) http://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 negative anomaljpémost western part. Little traces of the perstste
positive anomalies in the Western part off equétothe Northern hemisphere between 10°N and 20°N).
In the SPCZ region a negative anomaly extends Siéash in the Tropics.

In the Atlantic : neutral conditions in the equatorial waveguidd a weak positive anomaly in the
Guinean Gulf. In the Topical North Atlantic, negatianomalies from West Africa to the Northern coast
of South America (North Hemisphere) and from Angoléghe Equator South Hemisphere).

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

PSY3V3R3 Heat content 0—300m Anomaly (ref: GLORYS2V3): 05/2014
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fig.2: map of Heat Content Anomalies (first 300m) (in kJ/cm?). (reference Glorys 1992-2009)
http://bcg.mercator-ocean.fr/

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

Most of the Northern Hemisphere shows a positivaaraaly; a negative one is visible in the Eastern
Southern part.

SST anomaly field shows two maximum in the equatd?acific: the warmest in close Peru, the second
close to the dateline. The absence of real East-Wwsnaly gradient could explain that trade wind
anomalies are very low (they were Westerly in Aprithe western part of the basin).

The positive SOI (0.5) seems not consistent wighddvelopment of an EI Nifio but is consistent
regarding the location of negative SST anomalyectosTahiti and positive SST anomaly in the viginit
of Northern Australia.

In the Nifio boxes (4, 3.4, 3 et 1+2 ; see definiiito Annex) the monthly averages are respectivieB C,
0.4°C, 0.6°C to 1.3°C from West to East
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May 2014 Ancmalies

fig.3: SST and Wind anomalies over the Equatorial Pacific from TAO/TRITON.
http:/www.pmel.noaa.gov/tao/jsdisplay/monthly-summary/monthly-summary.htmli

In the equatorial waveguide (fig. 4 and 5) : no trace of Kelvin wave this month, so a relgtstable
situation under the surface, with a strong posiéimemaly on the Eastern side and a negative anamaly
the Eastern part. The thermocline slope is cagsistith a El Nino situation.

PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross section 2°N—2°S Pacific 04/2014 PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross section 2°N—2°S Pacific 05/2014
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fig.4: Oceanic temperature anomaly in the first 500 metres in the Equatorial Pacific, in previous month
(left) and current month (right) http://bcg.mercator-ocean.fr/
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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 24 month period. http:/bcg.mercator-ocean.fr/
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1.1.c Atlantic Basin

Northern Tropical Atlantic: cooler than normal.

Equatorial waveguide: a positive anomaly in the Guinean Gulf. No tratéhe cold tongue; the SAT
index is still positive.

The Southern Tropical Atlantic: Close to normal to the exception of the regidoseto the African
continent (close to Namibia/Angola; negative anomal

The TASI index is negative.

Sea Surface Temperature near Europe:
From April to May, less than the usual seasonahvirag near the western European Atlantic coastthan
North Sea and the western Mediterranean.

Sea surfaces near northern Europe including masieoEuropean part of the Arctic Sea are still werm
than normal in May, and also the eastern Mediteaarand the Black Sea. Parts of the western
Mediterranean and the Adriatic Sea are slightlgeothan or near normal.

1.1.d Indian Basin

Southern Tropical Indian Ocean: warmer than normal conditions over most of theimaut with a
cooling trend.

Equatorial waveguide: close to normal conditions in the central pdre DMI is slightly positive (the
WTIO and SETIO boxes are both warmer than normal).

Northern Tropical Indian Ocean: mostly positive anomaly and warming tendency

1.2. ATMOSPHERE

1.2.a Atmosphere: General Circulation

Velocity Potential Anomaly field in the high trogwsere(fig. 6 — insight into Hadley-Walker circulation
anomalies) :

The MJO Index was significant during the first hafithe month (mostly phase 8 and 1). It could axpl
the main patterns of May velocity potential anonfeid.

On the Pacific: Strong Divergent circulation anomaly (upward angnmaotion) in the Eastern part,
around 10°N. This anomaly was quite persistentnguttie whole month, probably explained by the
vicinity of the warmest SST anomaly and the MJQOvagt(witch favours upward motion in this area in
phase 8 and 1).

On the Atlantic: Divergent circulation anomaly (upward anomaly oo} over Guinean Gulf. It is
consistent with SST anomalies and MJO activitysTdnomaly is probably linked to the convergent
circulation anomaly (downward anomaly motion) ie torthern tropics, as shown by the divergent wind
vectors.

On theIndian Ocean : weak anomalies.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°181 JULY 2014 8/3
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fig.6: Velocity Potential Anomalies at 200 hPa and associated divergent circulation.
Green (brown) indicates a divergence-upward anomaly (convergence-downward anomaly).
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt24.shtml

Stream Function anomalies in the high tropospliege 7 — insight into teleconnection patternspioally
forced) :

very weak signal in the inter-tropical band. Theinmaatterns are high in latitude, linked to midtlade
circulation..
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fig.7: 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. 8 — insight into mid-latitude general circulation) :

Consistently with the previous analysis, no anoesatioming from the Tropics. The negative PNA-like
pattern in the Northern Pacific could not be inteted as a teleconnexion from the tropics. To lotequ
the persistent negative phase over the West Péik pattern -0.9).

Relevant for Europe and Eurasia, a positive anomady the Ural mountains, linked to negative
EATL/WRUS. The Polar Eurasia (POLEUR) patterndiisrelatively high (+1.0), due to a still relagly
strong polar vortex.

May 2014 May 2014
500—hPa Height and Anomaly 500—hPa Height and Anomaly

fig.8: Anomalies of Geopotential height at 500hPa (left North Hemisphere
http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/fige9.shtml, and right South Hemisphere
http://www.cpc.ncep.noaa.gov/products/CDB/Extratropics/fige15.shtml)

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

MONTH NAO EA WP EP-NP PNA TNH EATL/WRUS SCAND POLEUR

MAY 14 -0.8 0.4 -0.9 0.8 -0.6 --- -1.4 -0.5 1.0
APR 14 0.2 0.5 -1.4 0.1 0.0 --- 1.2 -0.7 1.0
MAR 14 0.4 0.9 -0.4 1.2 0.5 --- -0.1 -0.5 0.0
FEB 14 11 2.2 -1.4 0.3 -1.6 0.3 -1.9 11 -1.9
JAN 14 -0.2 1.4 0.5 11 0.6 1.6 -1.3 1.7 -0.8
DEC 13 0.8 1.2 -2.0 --- -1.2 1.8 -0.4 -0.7 -0.8

http://www.cpc.ncep.noaa.gov/products/CDB/Extraitsfiable3.shtml
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Sea level pressure and circulation over Europe

Both Icelandic Low and Azores High are strongentharmal. This is not consistent to the negative
NAO, which is probably due to a high pressure argroger southern Greenland and the southern Arctic
Sea. Over the European continent, anomalies aerggnweak.

Monthly mean SLP shows a high pressure zone ovsteneand southwestern Europe (extension of
Azores High), resulting in a blocking of the westdlow from the North Atlantic. In fact there wevery
few westerly circulation types over Central Eurofpother high pressure zone over northern Europe
blocks the cold air from the polar vortex. Nevel#iss, some cold polar outbreaks led to cut-off esses
and intense lows (both at the surface and the mfldidiher atmosphere) causing two heavy weather
episodes over the Balkan Peninsula (14/15 May)Vaastern/Central Europe (18-28 May).

1.2.b Precipitation

Intertropical zones (including sub-tropics) : good consistency with the Velocity Potential mnadies :
along the equatorial waveguide (+) in the Pacifiggontrast with tropics S and N (-); dipole betwee
Eastern Pacific (+) vs Northern South America anlib&an region (-); West Africa and Gulf of Guinea
(globally +)

Mid-latitudes: mostly drier than normal over the Eastern pathefNorth-American continent

La!titude

o 30°E BO'E H'E 120°E 150°E hi=i
Longitude

May 2014

-0 -1 0 100 200 200 400 A0

fig.9: Rainfall Anomalies (in mm) (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/

Rainfall anomaliesin Europe: Wetter-than-normal areas over large parts of peiraostly due to heavy
precipitation episodes coming from cut-off processeginating from the polar region. Partly abokre t
90th percentile, especially over southeastern anthwestern Europe. Drier than normal over
southwestern Europe (below 10th percentile) andsiauthis is consistent with high pressure /
geopotential.
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Absolute Anomaly of Precipitation GPCC First Guess May 2014
(reference period 1951-2000)
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fig.10: Left: Absolute anomaly of precipitation in the RA VI Region (Europe), data from GPCC (Global Precipitation
Climatology Centre - reference 1951-2000), http:/www.dwd.de/rcc-cm. Right: Percentiles of precipitation. Data from
NOAA Climate Prediction Center, http:/iridl.Ideo.columbia.edu/maproom/Global/Precipitation/Percentiles.html

l.2.cTemperature

Strong warm anomalies over the Western fagcade s$iRwand along the western coast of North America
(including Alaska).

Some positive anomaly over Brazil consistent (liképril) and over Australia.
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fig.11: Temperature Anomalies (in °C) (departure to the 1979-2000 normal)
http://iridl.Ideo.columbia.edu/maproom/.Global/.Atm_Temp/Anomaly.html
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Temperature anomalies in Europe:

May 2014 was warmer than normal especially in thetié region, in most of northern and eastern Earop
and the Middle East and over the Iberian Penindiiia.highest positive anomalies of more than +3K
were reached or exceeded in the eastern partsrop&utexceeding the 90th percentile there.

In the other parts of Europe, temperature was meanal. Over the Balkan Peninsula, however, mgnthl
means were partly below the 10th percentile. Esfigauring the heavy rains in this region, coldgro

air coming from the north was included in the ciation of the low pressure system over this area.

7

Temperature Anomaly May 2014 S e— ; : ; ‘ ‘ ‘ ‘ . } ‘ ‘ }
(reference period 1961-1990) = -
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fig.12: left : Absolute anomaly of temperature in the RA VI Region (Europe), data from Deutscher Wetterdienst
(DWD); http:/www.dwd.de/rcc-cm . Right : Percentiles of temperature. Data from NOAA Climate Prediction Center,
http://iridl.Ideo.columbia.edu/maproom/Global/Atm_Temp/Percentiles.html .

1.2.d Sea Ice

In Arctic (fig. 11 - left) : well below normal sea-ice exs&mn (negative anomaly close to 2 standard
deviation).

In Antarctic (fig. 11 - right) : well above normal sea-ice exd®mn anomaly (on record) with some large
regional modulation.

Sea Ice Extent Sea Ice Extent
Mar 2014 Mar 2014
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b
W -
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3
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median median

ice edge ice edge
Total extent = 14.8 million sq km Total extent = 5.3 million sq km

fig.13: Sea-lce 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/
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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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Il. SEASONAL FORECASTS FOR JAS FROM DYNAMICAL
MODELS

1.1. OCEANIC FORECASTS

Il.1.a Sea Surface Temperature (SST)

ECMWF Seasonal Forecast System 4
Mean forecast SST anomaly JAS 2014
Forecast start eference is 01/06/14
Ensemble size - 51, climate size - 450
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fig.14: SST anomaly forecast (in °C) from ECMWF.
http://www.ecmwf.int/products/forecasts/d/chartafmnal/forecast/seasonal_range_forecast/group/
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fig.15: SST Anomaly forecast (in°C - recalibrated with respect of observation) from Météo-France.
http:/elaboration.seasonal.meteo.fr/

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°181 JULY 2014 33/




g’.;‘“ WMORAVI

$
v
[/ RCC-Network

For the 2 individual models

Whatever the differences in the post-processinghef anomalies (including reference period for the
hindcast ; 81-2010 for ECMWF and 91-2010 for MFteys 4), fairly consistent SST forecasts (taking
into account the hindcast period differences), dogh Hemispheres.

Pacific : Clear warmer than normal conditions in the equaltevaveguide. ECMWF seems to be warmer
than MF East to the dateline. The positive anoneakgnds up to the dateline in both models. Negative
anomalies in the Western Tropics in MF. The diffiees between MF and ECMWEF can be at least partly
related to hindcast issues. Positive anomalies theerHalf Eastern North Pacific in both models and
negative in MF in the North Western Pacific.

Atlantic : equatorial waveguide warmer than normal in thn€an Gulf (close to neutral outside) in both
models. Some consistency for negative anomalieshén Northern hemisphere on the eastern side
extending to East (up to Caribbean region in MR)Id€r than normal conditions in the Northern mid-
latitudes.

Indian Ocean : Warmer than normal conditions more or less ewbgre. 10D close to 0.

In Euro-SIP:

Some robust patterns appear in the tropics evemgamaethe exception of the Atlantic. More or leks t
same comments than for the individual models.

Pacific : The positive anomaly in the equatorial waveguelgion from the most Eastern part up to the
dateline. Quite consistent patterns in the subtsopnd the mid-latitudes of both hemispheres.

Atlantic : close to neutral over the Equatorial wavegu(@elder than normal conditions Close to West
Africa.

Indian Ocean : Warmer than normal conditions over a large pardbf the basin.

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

Mean forecast SST anomaly JAS 2014
Forecast start eference is 01/06/14
Variance-standardzed mean
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fig.16: SST Forecasted anomaly (in °C) from Euro-SIP. http:/www.ecmwf.int/
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11.1.b ENSO Forecast :

Forecasted Phase : slightly positive phase for JAS

Plumes from Météo-France and ECMWEF for the 3 Nidrds (see definition in Annex — fig. I11.1.5) : they
extend around the 0.5° value, with a positive trédadng JAS. Most of them are reaching the Nifo
threshold at the end of the period and go beyotatt éxcept for MF). In both models and on average,
prevailing conditions slightly higher than Nifio éshold for JAS. In both models the warming trend is
positive but weak and the uncertainty is large oSliP plumes : close to (slightly higher than) Nifio
threshold on average. The spread indicates a largertainty.
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fig.17: SST anomaly forecasts in the Niho boxes from Météo-France (top) and ECMWF (middle) - monthly
mean for individual members - and EuroSIP (bottom) - recalibrated distributions.
( http:/www.ecmwf.int/ )
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11.1.c Atlantic Ocean forecasts:

Forecasted Phase: Below Normal in the Northern and Southern Tropics - TASI on the
negative side returning to neutral

TNA ARPEGE 2014 06 TAS ARPEGE 2014 06 TAS! ARPEGE 2014 06
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fig.18: SSTs anomaly forecasts in the Atlantic Ocean boxes from Météo-France (top) and ECMWF (bottom),
plumes / climagrams correspond to 51 members and monthly means.

Consistent behaviour between the 2 models ovetatigeted period.

North Tropical Atlantic : Colder than normal conditions in both modelswatprogressive warming.
South Tropical Atlantic : Above Normal conditions in both models with sooeeling up to August.
TASI : in MF, the TASI index is negative for JJA witheadency to return to neutral conditions at the
end of Summer/beginning of Fall.

Guinean Gulf : Above Normal in MF with a return to Neutral catimhs at Fall.
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11.1.d Indian Ocean forecasts :

Forecasted Phase: West and East positive
IOD close to O
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fig.19: SSTs anomaly forecasts in the Indian Ocean boxes from Météo-France (top), ECMWF (middle),
plumes / climagrams correspond to 51 members and monthly means. Synthesis for 10D (bottom) for
several GPCs from BoM http://www.bom.gov.au/climate/ahead/model-summary.shtmi#tabs=Indian-Ocean

Quite consistent behaviour between the 2 models.
In WTIO : warmer than normal with a slight warming on tii®t too much uncertainty.

In SETIO : Above normal conditions. Quite large spreadadk F
DMI (10D) : becoming neutral or slightly positive. Largeesuat.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°181 JULY 2014 33/



1.2. GENERAL CIRCULATION FORECAST

11.2.a Global Forecast

JAS CHI&PSI@200 [IC = June. 2014 ]

Meteo-France S4 Psi - zonal mean
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fig.20: Velocity Potential anomaly field x (shaded area - green negative anomaly and pink positive
anomaly), associated Divergent Circulation anomaly (arrows) and Stream Function anomaly y (isolines -
red positive and blue negative) at 200 hPa by Météo-France (top) and ECMWF (bottom).

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

some consistency between the 2 models in the Tabpidian Ocean and Atlantic, but also some large
differences in the Central Pacific. Note that eaxddel is very stable (same forecast than last month
Over the Pacific, The divergent circulation anomaly is not very sistent between the two models. The
strongest Large Scale Convection anomaly is closled dateline in MF while it is moving far on the
Eastern side in ECMWF. ECMWF response seems todse oonsistent with the development of the
Pacific warm event from the eastern part of therbas addition the JMA forecast is more similar t
ECMWEF ones. The best solution is possibly the esosnfECMWEF as the warm event is primilarly
developing in the Eastern part of the basin, withaerate confidence due to the uncertainty comogrn
the development of El Nino (see SST forecast dsouns.

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. In JMA, the positive andyaxists but weaker and more over the continent.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°181 JULY 2014 38/



g’ «s' ) WMORAVI

N
M
¥ RCC-Network

N

Over thelndian Ocean : A quite strong convergent circulation anomalypath models over the
Equatorial region and a large portion of the Trapltasins. To be quoted the positive anomaly dwer t
Indian sub-continent (in relationship with a weag@monsoon circulation over the Indian regionsgeskh
responses are very consistent with the one frond\.JM

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

quite good consistency in the Tropical Atlantic aver the Indian Ocean and Western Pacific (between
90°E and the dateline). The interpretation of thetéerns in the Northern Hemisphere could not be
directly related to teleconnection patterns as rabtie anomalies seems to be trapped within the su
tropical regions. Like last month, the JMA forecagér the Central Pacific is more similar to ECMWF
rather than MF in relationship with the differen@e® the atmospheric response over the Pacifie (se
Velocity Potential field discussion).

As a conclusiorthe predictability likely exists in the vicinity of the Pacific basiover the Indian Ocean
(especially within the sub-tropical and tropicajimns) and in the Tropics in the vicinity of thelaitic
sector. Over mid-latitudes regions of the Northidemisphere, one could consider that the signal is
poorly influenced by the Tropics to the possibleaption of the Eastern facade of USA. For the Waste
facade of Europe and North Africa, one can infensdlittle) predictability in the vicinity of the
Mediterranean basin, but very low over the Northegions likely more influenced by the internal
dynamics of the atmosphere.

11.2.b North hemisphere forecast and Europe

JAS Z500 Forecast [IC = June. 2014 ]
Meteo-France S4 ECMWF 54

Anomalous regime occurrence(ds) o
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fig.21: Anomalies of Geopotential Height (top) at 500 hPa from Meteo-France (left) and ECMWF (right).
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip and North Atlantic Regime
occurrence anomalies (bottom) from Météo-France and ECMWF : vertical bars represent the excitation
frequency anomaly (in %) for each of the 4 regimes.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°181 JULY 2014 38/



7 \
¥ *"4'\ J WMORAVI
N ¥/ RCC-Network

Geopotential height anomali€fgy. 20 — insight into mid-latitude general cifation anomalies) :
Very low anomaly signal, with no clear consistency.

North Atlantic Circulation Regime@ig. 20) :
As a consequence, no consistency in the regineedsts.

1.3. IMPACT : TEMPERATURE FORECASTS

11.3.a ECMWF

ECMWF Seasonal Forecast System 4
Prob(most likely category of 2m temperature) JAS 2014
Forecast start eference is 01/06/14
Ensemble size = 51, climate size = 450
<=—-- below lower tecile above upper tercile -—-=
W 70100 lec. 7o []50.60% | |40.50% ather 40.50% []50.60% [leo 70w [70. 1000
180"W 1m0 W 120°W a0 W &0 W 30"W o"E 30°E 80"E 20"E 120°E 180°E

fig.22: Most likely category probability of T2m from ECMWF. Categories are Above Normal, Below Normal

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

T 2M PREVISION ARPS4 JUILLET-AOQUT -SEPTEMBRE RUN DE JUIN 2014
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fig.23: Most likely category of T2m from Meteo-France. Categories are Above, Below and Close to Normal.
White zones correspond to No Signal. http:/elaboration.seasonal.meteo.fr/

11.3.c Met Office (UKMO)

Not available

fig.24: Most likely category of T2m Anomaly from UK Met Office. https:/www.wmolc.org/
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11.3.d Climate Prediction Centre (CPC)

Probabilistic Multi—Model Ensembls Forecast
/GPC_washington

40N

2m Temperature : JAS2014 {issued on Jun2014)

120W B0E 120E

Below—Normal Near—Neormal Above—Normal

8 70 60 S50 40 40 B0 60 TG 8O 40 50 60 70 80 [%] mre;.‘_c:n-w
fig.25: Most likely category of T2m Anomaly from CPC. https:/www.wmolc.org/

11.3.e Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 10 06 2014)
Most likely category of Surface Temperature for JAS 2014

180 150W 120W 90W 60W 30W
) JMA

Probability (%) of Most Likely Category
Below Normal Normal (>35%) Above Normal

L - [T [ T e —
35 40 50 60 80 35 40 S50 60 80

fig.26: Most likely category of T2m 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/
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I1.3.f Lead Centre on Multi Model Ensemble (LCMME)

Probabilistic Multi—Model Ensemble Forecast
S GPC_seoul /GPC_washington/GPC_tokyo/GPC_montreal_cancm3/GPC_rmontreal _cancm4/GPC_rnoscow
SGPC_beijing/GPC_melbourne, GPC_cptec
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fig.27: MME most likely category of T2m from LC-MME. The MME composition corresponds to the GPCs not
used in EuroSIP https:/www.wmolc.org/
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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) JAS 2014
Forecast start eference is 01/06/14
U maeighted mean
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fig.28: 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/for ecasts/d/charts/seasonal/for ecast/eur osip/mmv2/param euro/seasonal charts 2tm/

North-America : enhanced probabilities for warm anomalies okerWestern coast of USA.
Central-America : globally warmer than normal extending toward Kueth Caribbean.

South-America : Some consistent signal over the North-Westeasiab part of the continent (warmer
than normal) and the Northern regions (on the Aitaand Nordeste — warmer than normal).

Australia: little signal across the continent.

Asia : Mostly Warmer than normal conditions everywhé&karmer 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-Eastern part and
along the Eastern coast.

Europe: no clear signal over most of the continent. Weak warm signal is likely related to the climate
warming trend.
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1L.4. IMPACT : PRECIPITATION FORECAST

11.4.a ECMWF

ECMWF Seasonal Forecast System 4
Prob(most likely category of precipitation) JAS 2014
Forecast start eference is 01/06/14
Ensemble size - 51, climate size - 450
<—- below lower te cile above upper tercile —:
o cov [ec. 7o []s0.60% [ |40.50% | Jother [ |40.50% [[]so.ece. [ec.7ore 7o 100%
120w 1MW 120°W 20W a0 W 20~W a*E 30°E 80" E 20°E 120°E 150°E
- -

fig.29: Most likely category probability of rainfall from ECMWF. 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

PRECIPITATIONS PREVISION ARPS4 JUILLET-AQUT-SEPTEMBRE RUN DE JUIN 2014
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fig.30: Most likely category of Rainfall from Meteo-France. Categories are Above, Below and Close to
Normal. White zones correspond to No Signal. http:/elaboration.seasonal.meteo.fr/
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11.4.c Met office (UKMO)

Not available

fig.31: Category probabilities of Rainfall from UK Met Office. https:/www.wmolc.org/

11.4.d Climate Prediction Centre (CPC)

Probabilistic Multi—Model Ensemble Forecast
/GPC_washington

aon F‘recipitutipn : JAS2014 _ _ {issged on Jun2014)
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fig.32: Most likely category of Rainfall from CPC. https:/www.wmolc.org/
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Il.4.e Japan Meteorological Agency (JMA)

JMA Seasonal Forecast (Forecast initial date is 10 06 2014)
Most likely category of Precipitation for JAS 2014

30E 60E 90E 120E 150E 180 150W 120W 90W 6OW 30W
@) JMA

Probability (%) of Most Likely Category
Below Normal Normal (>35%) Above Normal

[ gl
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fig.33: 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/
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11.4.f Lead Centre on Multi Model Ensemble (LCMME)

Probabilistic Multi—Model Ensemble Forecast
/GPC_seoul /GPC_washington,/GPC_tokye/GPC_montreal_concm3/GPC montreal_cancm4,/GPC_rmoscow
S GPC_bkeijing,/GPC_melbourne/GPC_cptec

' Precipitation : JAS2014 {issued on Jun2014)
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fig.34: MME most likely category of Rainfall from LC-MME. The MME composition corresponds to the GPCs

not used in EuroSIP. https:/www.wmolc.org/
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il.4.g Euro-SIP

EUROSIP multi-model seasonal forecast ECMWF/Met Office/Meteo-France/NCEP
Prob(most likely category of precipitation) JAS 2014
Forecast start eference is 01/06/1 4
U rmweighted mean
<—- below lower e cile above upper tecile -—=>
o 1o Jlleo. o []s0.e0% [ 40.50% other 40.50% 50600 [eo.7oee 7o 100
120~ W 1m W 1z0~W 20w 0w 20°W o°E 30°E 80" E 20" E 1z0°E 150°E
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fig.35: 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/for ecasts/d/char ts/seasonal/for ecast/eur osip/mmv2/param _euro/seasonal charts 2tm/

Inthe Tropics : some consistent signal. Enhanced probabilibesvet scenarios across the Equatorial
Pacific, over a large portion of South-America (BkaArgentina, Bolivia, ...) and part of USA (Wester
side and the Rocky). Enhanced probabilities forsgnario over the Northern coastal areas of South
America extending across the Caribbean and Cehitnarica, over most of the Maritime continent and
the Western facade of West Africa. Also to be qddey scenarios over part of most the Indian sub-

continent consistently with the atmospheric resparfdhe models over the Indian Ocean (weakened
monsoon circulation).

For Europe : No signal.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLET n°181 JULY 2014 28/



¢ <s’ ) WMORAVI

Var )
¥/ RCC-Network

1.5. REGIONAL TEMPERATURES
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fig.36: Climagrams for T2m in Northern Europe (left) and in Southern Europe (right) from Météo-France (top) and
ECMWF (bottom - idem).

No consistency between the two models. The geograllation is certainly one of the reasons (see
discussion on Geopotential Height), the lengthhefhindcast period could also partly explain the
differences.

For Northern Europe : weak and contradictory signal between MF and BH

For Southern Europe : Continuous warming in MF (but mostly Below Nodnfar JAS). In ECMWEF,
above normal conditions kept along the entire krio

*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. Tkd line corresponds to the ensemble mean.
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fig.37: Climagrams for Rainfall in Northern Europe (left) and in Southern Europe (right) from Meétéo-France (top) and
ECMWF (bottom - idem).

No significant signal in the models.

*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. Ted line corresponds to the ensemble mean.
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1.6. MODEL’S CONSISTENCY

11.6.a GPCs consistency maps

Not available

fig.38: GPCs Consistency maps from LC-MME http://www.wmolc.org/

1.7. “EXTREME” SCENARIOS

T 2M PREVISION ARPS4 JUILLET-AQUT-SEPTEMBRE RUN DE JUIN 2014 T 2M PREVISION ARPS4 JUILLET-ACUT-SEPTEMBRE RUN DE JUIN 2014

[ aaaae—— ]
e — | O

PROBABILITE(%) FORTE ANOMALIE NEGATIVE PROBABILITE(%) FORTE ANOMALIE POSITIVE

ECMWF Seasonal Forecast System 4 ECMWF Seasonal Forecast System 4
Prob(lowest 20% of climatology) - 2m temperature JAS 2014 Prob(highest 20% of climatology) - 2m temperature JAS 2014
Forecast start reference is 01/06/14 Forecast start reference is 01/0614

Ensemble size = 51, climate size = 450

Ensemble size = 51, climate size = 450

oo [ oo [ J20.40% [a0.50% N 0.70% I o. 100

30°W o'W 30°E

ooz [ oo [ a0 [40.50% N 0.70% I 7o.100%

Top : Probability of « extreme » above normal conditions from T2m for Meteo-France ( left - highest

fig.39:
~15% of the distribution and right lowest ~15% of the distribution)

Bottom : idem from ECMWF (left - highest 20% of the distribution and right lowest 20% of the

distribution).

In relationship with the differences in the Z500@eftasts, no consistency between the 2 models.
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PRECIPITATIONS PREVISION ARPS4 JUILLET-AOUT-SEPTEMBRE RUN DE JUIN 2014
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ECMWF Seasonal Forecast System4 ECMWF Seasonal Forecast System 4
Prob(lowest 20% of climatology) - precipitation JAS 2014 Prob(highest 20% of climatology) - precipitation JAS 2014
Forecast start eference is 01/06/14 Forecast start reference is 01/06/14
Ensemble size - 51, climate size - 450 Ensemble size - 51, climate size - 450
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fig.40:

Top
highest ~15% of the distribution and right lowest ~15% of the distribution)

Bottom :
distribution).).

idem from ECMWF (left

207w oW 20 e

: Probability of « extreme » above normal conditions for rainfall from Meteo-France ( left -

- highest 20% of the distribution and right lowest 20% of the

In relationship with the current predictability atiee model uncertaintieg seemdifficult to use these

extreme precipitation forecasts
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11.8. DISCUSSION AND SUMMARY

Forecast over Europe
For this forecast the major comment is about ¢herent predictability in the climate system. The
development of a warm event in the Pacific suggesise possible predictability, mostly located ie th
Tropics at this stage (Pacific, Indian Ocean arldnic).
TheEuroSIP forecasts are likely good synthesis of possible scenarios across the planet.
For rainfall, “No Privileged Scenario” covers most of the Ewap continent and the Mediterranean
basin
For temperature : no privileged scenario over Europe, despite akwearm signal (see EUROSIP) over
the European continent, likely related to the ctenaarming trend.
Obviously, some downscaled information could deth#gse scenarios for specific countries or sub-
regions.

Tropical Cyclone activity

EUROSIP multi-model seasonal forecast ECMWF/Meteo-France
Tropical Storm Frequency MJJASO 2014
Foracast start reference is 01/04/2014 Climate (initial dates) = 1990-2010
Ensemble size =102 climate size =615
Forecast mean Standard deviation Climate mean
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fig.41: Seasonal forecast of the frequency of Tropical Cyclones from EUROSIP (Météo-France & ECMWF ).
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/eurosip/mmtrop/trop_euro/eurosip_tropical_storm
frequency/

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 Pacific.
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Pilot RCC-Network

Synthesis of Temperature forecasts for July-August-September 2014 for European regions

Results are expressed with respect of 3 possible scenarios :

divergent scenarios between several models), the cell is filled in grey and “No privileged scenario” is indicated.

« 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

MODELS

Norther n Europe

Southern Europe

Central Euragpe

Eastern Europe

SEE Region

CEP

MF

Met Office

n..

|

\s \
- B

Not available \\\\\\\ \\\\\ \\\\\\\\\\\\‘\;\\\\\\\% N\ \\\\\ A ‘ \\\\\\\\\&
CPC
IMA
synthesis
LC-MME
Eurosip
privileged . . .. . .
scenario by | no privileged | no privileged | no privileged | no privileged | no privieged
RCC-LRF scenario scenario scenario scenario scenario
node
|:| T Below normal (Cold) |:| T close to normal |:| T Above normal (Warm) |:| No privileged scenario
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Pilot RCC-Network

Synthesis of Rainfall forecasts for July-August-September 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
CEP
MF
) NHhnn NN \ \\
Met Office \\ \ \\ \ ‘ ‘ R \
Not available §\\\\\\\ AN \\\\\\ \\\\\ \\\\\\\\\ \\\\\ \\\\\\\\\ \\\ “\\&\
CPC
JMA
synthesis
LC-MME
Eurosip
privileged - - .. - -
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).

® 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 ttnergyest 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 warmepéively colder) than normal (Nifio
respectively Nifia event), the zonal circulatiomwisakened (respectively strengthened).

Oceanic boxes used in this bulletin :
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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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