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|. DESCRIPTION OF THE CLIMATE SYSTEM
(MAY 2016)

1.1.0CEANIC ANALYSIS

I.1.a Global analysis

In the Pacific ocean :

El Niflo disappearing (Figures 1.1.1) in the Nifid Begion: SST decreasing to around 0.5°C in Magnev
drawing close to 0°C at the end of the month, witiciresponds to the start date of the seasonallsode
Seehttp://www.cpc.ncep.noaa.gov/products/GODAS/ocearfibg_new/wkly nino...

At the surface, the cold anomaly has reached t®V1kne along the equator, whereas warm anomalies
persist on both sides, in the tropical regions (batoverall tendency is a cooling).

The subsurface cool anomaly is now widespread alomgvhole basin (figures 1.1.4).
Over the north Pacific, positive PDO pattern mamiey itself.

Maritime continent :
Still a warm anomaly, without any clear tendency.

In the Indian Ocean:

Warm anomalies maintaining across most of the bagiih the exception of the area off the Somalian
coast which is undergoing an important cooling (38®malies approaching 0°C in may).

DMI decreasing and becoming slightly negative ®/é¢hd of the month.
(http://www.cpc.ncep.noaa.gov/products/GODAS/ocearfibg_new/wkly dmi.qgij

In the Atlantic:

In the equatorial waveguide, cooling tendency eimgrgbut the Guinea Gulf remains warmer than
normal.

In the Northern hemisphere, persistent warm anoifinahy Gulf of Mexico to the Sargasso Sea. And still
a strong negative anomaly (cold horseshoe patteym) Newfoundland to the British coast and extegdin

off West Africa coast, but associated with a sligiarming tendency.

In the Mediterraen :
warm anomalies over the eastern basin, but baclotmal or even negative departures in the western
basin (north-westerly flow prevailing in the secqratt of the month).
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fig.l.1.1: top : SSTs Anomalies () . Bottom : SST tendency (current — previous month), (reference Glorys

1992-2009). http://bcg.mercator-ocean.fr/
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fig.1.1.2: map of Heat Content Anomalies (first 300m, kJ/cm2, reference Glorys 1992-2009)
http://bcg.mercator-ocean.fr/

10°N — ' — ' ' — ' ' ' : ' 6

5°N | ; - K;\_fﬂ ‘oo fIF 2

00 - /(_\04 - =i i 0

a . -1 ) ¥ -2

10°3 : : . _a
May 2016 Anomahes

fig.1.1.3: SST Anomalies and Wind anomalies over the Equatorial Pacific from TAO/TRITON.
http://www.pmel.noaa.gov/tao/|sdisplay/monthly-summary/monthly-summary.html

PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross sect\on 27 N 2° S Pucmc 04/2016 PSY3V3R3 T Anomaly (ref: GLORYS2V3) cross sect\on 2° N 2° S Pacmc 05/2016
LR " T ] ETF g " ) ' e E
E )y = £ S
100~ 3 100 | 3
E L 3 E ‘ E
200 = 200 — =]
& E J & F =
£ 1 s E 3
a2 F E a2 F 3
o = B, B 3
00 ER S 3
400 3 200~ o
| I T [ T S soof Ly o o o B

T10E 120E 130E 140E 150E 160E 170E 180 170W 160W 150W 140W 130W 120W 110W 100W 9OW 8OW 110E 120E 130E 140E 150E 160E 170E 180 170W 160W 150W 140W 130W 120W 110W 100W 9OW 8OW 70W
Longitude Longitude

~
3
E
=

(degree_Celsius): Min= —4.55, Max= 1.63, Int= 0.5 3 (degree_Celsius): Min= —4.56, Max= 1.81, Int= 0.50
Contour plot (degree_Celsius): Min= 6.45, Max=30.99, \m 20.00 ‘_ Contour piot (degree_Celsius): Min= 6.66, Max= 31.23, Int= 20.00
FEReATOR 0CET
[ S [ S

-6 -5 —4 -3 -2 -1 <} 1 2 3 4 5 3 -6 -5 -4 -3 -2 —1 Q 1 2 3 4 5 3

fig.l.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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PSY3Y3R3 D20 Anomaly (ref: GLORYSZV3) Equator (2°5—2°N), 06,/2015 to 05/2016
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fig.l.1.5: Hovmiller diagram of Thermocline Depth Anomalies (m) (depth of the 20T 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
Still well above-normal temperature in the ArctieaSno significant change.
The southern Baltic Sea has warmed consideralslyltneg in anomalies between +3 and +4°C.
The cold anomaly in the North Atlantic south ofléoel extended a little bit to the northeast claber
Scandinavia, while it has weakened in its soutlpam. As a result, SST is close to normal or ofightly
cooler close to all European Atlantic coasts.
The Mediterranean Sea and the Black Sea warmedHassin the seasonal cycle from April to May.

Thus, anomalies decreased. They are only slighifiitipe in the eastern basin and the Black Sea and
became even negative in parts of the western laasinin the Adriatic Sea.

PSY3V3R3 SST 05,2016 PSY3V3R3 SST Ancmaly (ri: GLORYS2V3) 05/2016
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fig.l.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 trogg®ere (fig. 1.2.1 — insight into Hadley-Walker
circulation anomalies) :

Typical El Nifio patterns have almost completelyagigeared in may in response to the SSTs. Over the
western Pacific and the Indian ocean, these pattam reserved to those observed in April. Theynsee
largely driven by the MJO which has been somehaweam the Indian Ocean in may. Over the eastern
Pacific and the tropical Atlantic though, El-Nifiermnants are still visible.

Standardized SOl rose to +0.4 in May, in good agese with the end of ElI Nino.
(https://www.ncdc.noaa.gov/teleconnections/ensazatdrs/soi))

May 20186
Anamalaus 200—hPa Vel. Potential and I'.‘Ii*».-r Wind Vector

|
2 3 4 )

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. I.2.b):

Moderate MJO activity, mainly over the Indian Océareas 2 to 4).
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(RMM1,RMM2] phase space for 26-Mar-2016 to 23-Jun-2016
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Blue line is for Jun, 5,
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fig.l.2.b: indices MJO http://cawcr.gov.au/staff/mwheeler/maproom/RMM/phase.Last90days.qif

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

As expected, El Nifio signature has vanished in matj a reversed pattern compared to april over the
tropical Pacific (probably due to the MJO effect)

Over the Atlantic, there is trough/ridge successibiich is probably not of a tropical origin buthat due

to a southern location of the Azores high (see pexagraph for dominant European weather regimes in
may).

May 2016
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fig.l.2.2: Stream Function Anomalies at 200 hPa.
http://www.cpc.ncep.noaa.gov/products/CDB/Tropics/figt22.shtml

Geopotential height at 500 hHay. 1.2.3 — insight into mid-latitude generalaifation):

Around the north Pacific, the PNA pattern has dieaped with the index even becoming negative in may
ftp://ftp.cpc.ncep.noaa.gov/wd52dg/data/indices/tele _index.nh). Anyway, this pattern is usually not
very prominent in summer.

Over northern Atlantic and Eurasia, Scandinaviasckihng and negative NAO dominated this month,
which is not in good agreement with the MJO phasgeserved this month, at least for NAO-. The MJO
intensity though has remained moderate.
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Géopotentiel 500 hPa - Anomalie mensuelle 05/2016
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
MAY 16 | -0.7 0.2 0.6 0.1 -0.9 e -2.0 1.0 -0.4
APR 16 0.3 1.0 -0.3 15 0.6 --- -0.5 -0.1 -1.6
MAR 16| 0.4 0.7 -0.2 0.2 0.4 e 0.3 -0.2 -0.2
FEB 16 1.3 1.9 1.6 0.2 1.7 0.2 2.4 -0.5 -2.3
JAN 16 -0.4 1.0 1.0 -0.3 1.9 -0.3 -0.5 -0.7 -2.6
DEC15 2.0 3.1 0.6 - 0.5 0.0 1.3 0.1 0.6

Evolution of the main atmospheric indices for the Northern Hemisphere for the last 6 months :
http://www.cpc.ncep.noaa.qgov/products/CDB/Extratropics/table3.shtml

Sea level pressure and circulation types over Europ

The Azores High was slightly more intense than radyiout had a smaller extension to the north asd al
to the east. The Icelandic Low (usually weak & thme of year) moved slightly southwards. Thisseal

a slightly negative NAO phase. The Atlantic westdlbw was therefore shifted more to the south and
high pressure influence in southwestern Europecdsed.

Even more important for most of Europe was a higisgure pattern in northern Europe (positive SCAND
pattern, causing Scandinavian blocking) and lowsguee over middle and subtropical latitudes. This
dipole is reflected by a quite intense negative\lR/ pattern (-2.0) because high pressure extended fr
Scandinavia far into northwestern Russia.

During the month, the weather pattern changed derably. The month started with high pressure over
northern and central Europe, but weakening. Inntisidle of the month, cold polar air moved to Europe
during a NAO- phase (Ice Saints!). In the lastdtuf the month, a southwesterly flow developeddileg
warm and moist air to Europe. The pattern becamg egclonic then with a large cut-off low, causing
heavy precipitation over much of Europe.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETN n°205 July 2016 8/3
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Nevertheless, Scandinavian blocking was the domigdarge-scale feature during this month (on 13
days of that month according to the MF classifaali

Mi ion mer — 05/2016 D METEQ Pression mer - Anomalie mensuelle 05/2016
FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010

ETEQ
FRANCE Analyse ECMWF

—— e — ———— e —
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- phase peaked after the first third of ti@nth and weakened afterwards. At the beginning and
the end of the month, NAO index was close to zero.

AO had a positive peak at the beginning of the sedtalf of the month, when Arctic air retreateceaft
the cold spell in Europe (and NAO- weakened theestame).

NAO April/May 2016 () erie AO ApriliMay 2016 ()
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fig.l1.2.5: 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

MJO influence seemed to be prevailing this montthwpiositive anomalies over the Indian ocean and
eastern Africa. This positive anomaly even reachedh western Australia, in agreement with the

negative DMI.

Over equatorial Pacific, a dry anomaly developeahscstent with the onset of La Nifa. Still a dry
anomaly over western Africa (north to the gulf afitGea), but somehow easing.

RA VI RCC-LRF Node GLOBAL CLIMATE BULLETN n°205 July 2016 2/3
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Over Brasil and the Carribean, same patterns agpiih, with “El-Nifio remaining” effects (cf 200 hPa
velocity potential anomalies).

Latitude
o

3I0°E

o 30°E BO0°E W0'E 120'E 150°E 180° 150W 120°W 9w
Longitude

May 20186
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

Precipitation anomalies in Europe:

Clear dipole with mostly drier conditions in thertio(dominating high pressure over Scandinavia and
northwestern Russia, and partly also over Centuabjie, except the last third of the month). Souther
parts of Europe, and also France, the Alps, Ukfamghwestern Russia were very wet (Atlantic traugh
affected western Europe, later a cut-off low oventtal Europe extended to a larger area). Muclhef t
precipitation came from heavy convective event@adarly at the end of May.
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Absolute Anomaly of Precipitation GPCC First Guess May 2016
(reference period 1951-2000)

¢ \

%

© DWD 04/06/2016

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

fig.l.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.

GPCC Precipitation Index (First Guess) May 2016

© DWD 10/06/2016
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fig. 1.2.8: GPCP Precipitation Index http://www.dwd.de/rcc-cm .
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Monthly mean precipitation anomalies in European subregions. Subregions refer to
ECMWEF land boxes defined in Annex III.3. Anomalies are based on gridded data from GPCC
First Guess Product, ftp://ftp-anon.dwd.de/pub/data/gpcc/PDFE/GPCC _intro_products 2008.pdf,
1951-2000 reference.

Subregion Absolute anomaly GPCP Drought Index
Northern Europe -8.9mm -0.462
Southern Europe +18.6 mm +0.790

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.

I.2.c Temperature

With El Nifio finishing, the positive anomalies wanet as widespread as in the previous months and
tended to become less intense. However, may 20déined the warmest month on record over the world
(3" warmest for land, L warmest for oceans) according to NOAA. The Arcéenained particularly
warm, except for parts of Greenland. Cool anomaliese observed over Siberia, U.S., and over
Argentina (coolest may in 56 years), Paraguay, Uayg

[3 METEQO Température 2m - Anomalie mensuelle 05/2016
FRANCE Analyse ECMWF - réf. ERA-Intérim 1981-2010
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fig.1.2.9: Temperature Anomalies () (Meteo-France)

Temperature anomalies in Europe:
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Northern Europe was mainly warmer than normal, @splg the northeast, reflecting the anticyclonic
conditions particularly in 500 hPa.

Large parts of the southern half of Europe wer@@othan normal, partly due to the cold spell ia th
middle of the month, partly due to cooling afteneective events.

METEO é 2m 05/2016 FM'ETEO Te 2m-A i isé 05/2016
ﬁ FRANCE Analyse o ECMW - &1, ERA-Intérim 1981-2010 LY FRANCE Analyse ECMWF — réf. ERA-Intérim 1981-2010
2. o s < L

4 o 04
Tarclainfériour 1 Tarclle médian | Tarclla

flg I 2 10 Left graph Absolute anomaly of temperature in the RA VI Reglon (Europe) F\;Ight 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 +1.7C
Europe
Southern +0.6C
Europe
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fig.l.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/

In the Arctic (fig. 1.2.11 and 1.2.12 - left) : Record low (<st@).
In the Antarctic (fig. 1.2.11 and 1.2.12 - right) : below normat luthin 2 std.
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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

El Nifio is now over ; evolution towards moderateNiéa conditions is very likely and should occur in
the coming months. La Nifla SST thresholds to behedin the 3.4 region as soon as july.

Important notice : the new ARPEGE System 5 model ishe one that contribute to the Eurosip

consensus from this month onward. However, for teatical reasons, the figures shown this month
still originate from the former ARPEGE System 4.

11.1.0CEANIC FORECASTS

Il.1.a Sea surface temperature (SST)
anomaly patterns for the next 3 months do not Sagmitly differ from the previous forecast.

Pacific Ocean: Along the equator, models are in good agreemedt saggest that a negative SST
anomaly should rapidly spread westward up to thelida. Positive SST anomalies should maintain on
both sides (North and South) with the PDO remaimmigs positive phase. Over the Nifio 3.4 box, |&aN
threshold should be reached in July (see mediarewaithe Eurosip Nifio 3.4 plume, figure 11.1.5).

Indian Ocean: Warm anomaly persisting or intensifying in thetean basin, while a cold anomaly should
be developing on the western side off the Somal@ast. ECMWF does not show such a cold anomaly,
but the IOD should anyway become negative for thele/period.

Atlantic Ocean: for the north Atlantic, tripole “horseshoe-likgattern with strong positive anomalies
forecast between the Carribean and the Labradqra®elhalso over the Greenland Sea and Norway Sea
(probably due to the early retreat of artic sea. i¢@e central Atlantic “cold blob” is still foresato be
there although a little less strong than in pregimonths, but it should be noticed that this igdfr due

to the CFS model which is by far not as cold as BRE and ECMWEF. Over the Gulf of Guinea the
Eurosip signal is weak but models are in total glisament over this area : ARPEGE goes for a negativ
anomaly, while ECMWF (and ARPEGE System 4) suggegositive one, and CFS is rather neutral or
slightly warmer than normal. ARPEGE S5 forecastasin agreement with observed June SST so we do
not give credit to its scenario. Therefore we \adkcount for a warmer than normal Gulf of Guineae Th
TASI index is then forecast to be in a negativesghaver the period (fig 1.1.6).
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ECMWF Seasonal Forecast Systemn 4
Mean forecast SST anomaly JAS 20186
Forecast start reference is01/06/16

Ensemble size - 51, climate size - 450
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fig.ll.1.1: SST anomaly forecast from ECMWF
http://www.ecmwf.int/products/forecasts/d/charts/seasonal/forecast/seasonal range forecast/qroup/

SST PREVISION ARPS4 JUILLET-ACUT-SEPTEMBRE RUN DE JUIN 2016
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fig.11.1.2: SST Anomaly forecast from Meteo-France (recalibrated with respect of observation).
http://elaboration.seasonal.meteo.fr
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CFSv2 seascnal SST anomalies (K) NWS /NCEP /CPC
Initial conditions: 25Moy2016-3Junl01E

Jul—Aug—Sep 2016

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

fig.11.1.3: SST anomaly forecast from NCEP.
http://www.cpc.ncep.noaa.gov/products/people/wwang/cfsv2fcst/imagesind1/glbSSTSealndl1.qif

EUROSIP multi-model seasonal forecast ECMWEF/Met Office/Meteo-France/NCEP
JAS 2016

Mean forecast SST anomaly
Forecast start refersnce is 01/06/16
Variance-standardized mean
M-=z0°c 2010 1005 | |os.02 |

1w 20°W B0 W

0202 [ o205 [[os.io o200 l-20°c

1807 E 150°W 30°W 0°E 20°E BO°E WE 120°E 150°E

fig.ll.1.4: SST Forecasted anomaly from Euro-SIP
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11.1.b ENSO forecast

ForecastPhase high probability of La Nifia (around 75% with EUR®$ks from July.

Models in good agreement for a further decreaseopfcal Pacific SSs in the Nifio 3.4 region for thext

3 months, with la Nifia thresholds (-0.5°C) to bacteed in July. These negative anomalies shouldspers
for the whole period at around -0.5/-0.7°C whichwdoaccount for an event of moderate intensity.
Statistically, La Nifia events occuring along wittpasitive PDO phase (which should be the case this
year) only have mitigated effects (@tp://www.nature.com/articles/srep06651}#f4
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fig.1.1.5: 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 ,
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11.1.c Atlantic ocean forecasts
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fig.1.1.6: 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
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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 cirtation anomalies) and
Stream Function anomaly field(cf. fig. 11.2.1 — insight into teleconnection peins tropically forced):

According to the rapid evolution of oceanic corahs in equatorial Pacific (toward La Nina condiin
MF, ECMWF and JMA forecasts exhibit a dipole of wwd/downward anomaly motion between Indian
Ocean and Western Pacific. This pattern is congisteh a La Nina, probably reinforced by warmeauth
normal SST in the Indian Ocean and the DMI becomieggtive.

Over the Atlantic, there some differences betweedets, but they all agree on a anomalous subsidence
area in the tropical basin (ARPEGE being the masieene, maybe because of its strong negative SST
anomalies)

Looking at streamfunction anomaly fields, the slggeems to be trapped in the tropics for the Northe
hemisphere. In other words, no trace of telecommed¢oward mid-latitudes in the Northern hemisphere
However, the main poles are consistent with a pesanomalie over subsaharian Africa and a negative
one over south-east Asia.

JAS CHI&PSI@200 [IC = June. 2016 ]

Meteo-France S4 Psi - zonal mean
[ M N .

90N

30E  G0E 90E 120E 150E 180 150W 120W SOW BOW 30W O
ECMWF 54 Psi - zonal mean
1 I | ] 1 I 1 | I 1 | .

30E &0E 90E 120E 150E 180 150W {20W 90W BOW  30W o

[ B [ T

=T
2.1 -1.5 -0.9 -0.3 03 0.9 1.5 21

fig.11.2.1: 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).
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11.2.b North hemisphere forecast and Europe

Geopotential height anomaliegfig. 11.2.2 — insight into mid-latitude generataulation anomalies):

In northern hemisphere mid-latitudes, large spreadGPC forecasts. Also a large spread within
EUROSIP, as illustrated below with MF and ECMWFdeuhough the map shown here is not the one
from ARPEGE System 5).

ARPEGE S5 and JMA stand for a rather rapid zomal fover western Europe, whereas Met-Office and
ECMWEF suggest a more anticyclonic configurationhwabsitive Z500 anomalies around the British Isles.
And the CFS is clearly in favor of a ScandinavidadRing regime ! It is therefore very difficult fock-

up the most likely configuration. It is notewortllyough that the ECMWF infraseasonal forecast also
favors the blocking regime for the month of July.

JAS Z500 Forecast [IC = June. 2016 ]
Metao-France 54 ECMWF 54

fig.1l.2.2: Anomalies of Geopotential Height at 500 hPa from Météo-France (left) and ECMWF (right).

Anomalous regime occurmence(3%)
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Computed &% departure from the 19332007 olimatalegy

fig.11.2.3: North Atlantic Regime occurrence anomalies from Météo-France and ECMWF : vertical bars represent the
excitation frequency anomaly (in %) for each of the 4 regimes.
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11.3. IMPACT: TEMPERATURE FORECASTS

Widespread warm anomalies forecast all over thédamut less intense than in the previous montht) wi
the ending of the EI Nifio phenomenon. Over contalesreas, negative anomalies are forecast for-inte
tropical African regions (ARPEGE, JMA, and CFS sm@ws) and southern Australia (maybe in relation
with negative SST anomalies). The warm signal dussappear over the recently colder than normal
regions of Argentina - Uruguay - Paraguay.

Over Europe, there is no clear signal as we coxiee@ with such a spread in Z500 scenarios. Thg onl

warmer than normal signal is located over north&finca and Spain (Portugal not included) as was the
case in the previous months. Another warm signadppearing for the eastern scandinavian regions
(blocking regime favored by some models). Neves®le must be pointed out that there is no sigfial o

widespread, long lasting heat for western Europettie period July to September. The month of July
could particularly lack heat days north of 45N.

11.3.a ECMWF

ECMWF Seasonal Forecast System 4
Prob(most likely category of 2m temperature) JAS 2016
Forecast start reference is 01/06/15
Ensemble size - 51, climate size - 450
<—— below lower tercile above upper tercile ——
o100 Jllec.7oe. S0 ece | 4050 other 40..50% s0.e0% [Jlec. 7o 0. 100%

1207 E 150°W 1207 W 20 W B0°W 20w O°E 30°E B0°E 0°E 1207 E 150°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

T 2 M PREVISION ARPS4 JUILLET-AOUT-SEPTEMBRE RUN DE JUIN 2016

-1B0 -1z’ -= -0 -a o ag L) = Tar 1m

a0 -@0°
-0 -1z -E1° -0 -an o an [ . 1207 1ma°
an &0 75 1m 45 im 45 & 75 100 FRAN
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PROBAEILITE (%) DE LA CATEGORIE LA PLUS PROBAELE

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 06 2018)
Most likely category of Surface Temperature for JAS 2016

150W 120W 90W 60W 30W

Probability (%) of Most Likely Category

Below Normal Normal (>35%) Above Normal ©IMA
O [ e
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/AmE/fest/fest_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) JAS 2016
Forecast start reference is 01/06/16
Umweighted mean

=—- below bwer tercile above upper tercile —-—-=
o100 llec. 7o 5080 | |aD.50% other 40..50% s0..60% [Jlec.7ov. [ll7o.100%
180° E 150°W 1207 W 20°W B0°W 0°wW °E 20°E 80°E 207 E 1207 E 150°E

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

Over the Pacific, associated with the spreading obld anomaly along the equator (La Nifia onsk®, t
dry anomaly is forecast to cover the whole basiwben 5°N and 5°S. Positive rainfall anomalies &thou
persist on both sides (see velocity potential ali@s)a A dry area is forcast from Vanuatu to Fidiji.

In connection with the 200 hPa velocity potentiabmalies and the SST dipole over the Indian Ocean,
wet conditions are forecast from Australia to Inésia, India, the Arabian Sea (which is consisettt Wwa
Nifia conditions) and up to eastern Africa (norththed equator), including Tchad. More to the westrdr
than normal conditions ar expected, between BuraimhSenegal. Besides, a warmer than normal Gulf of
Guinea is not favorable to a very active Africanmemon over Sahelian regions (but it is not the only
factor affectinf this activity).

For Europe, there is no clear signal, except faii®pnd the northern mediterranean basin whichldhou
be drier than normal (but it is the dry seasonehgr
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11.4.a ECMWF

ECMWF Seasonal Forecast Systemn 4

Prob(most likely category of precipitation) JAS 2016
Forecast start reference is 01/06/16
Ensemble size = 51, climate size = 450

<--— below kower tercile above upper tercile ——x
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fig.11.4.1: 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/

11.4.b Météo-France

PRECIPITATIONS PREVISION ARPS4 JUILLET-AOUT-SEFTEMBRE RUN DE JUIN 2016
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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 06 2018)
Most likely category of Precipitation for JAS 2016

st
30W 0 30E 60E 90E 120F 150E 180 150W 120 SOW 60W 30W

Probability (%) of Most Likely Category

Below Normal Normal (>35%) Above Normal ®MA
[ T - T [ [ —
35 40 50 60 80 35 40 50 60 80

fig.1l.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/4AmE/fest/fcst gl.php
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11.4.d EUROSIP

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

Prob(most likely category of precipitation) JAS 2016
Forecast start reference is 01/06/16
Urweighted mean

=-—— below lower texile above upper tercile ——
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fig.1l.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
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fig.1.5.1 : Climagrams for Temperature in Northern Europe (left) and in Southern Europe (right) from Météo-France
(top) and ECMWF (bottom).
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fig.Il.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

fig.11.6.1 : GPCs Consistency maps from LC-MME http://www.wmolc.org/

For SST:
For Z500 :
For T2m :
For Precipitation :

1.7. "EXTREME" SCENARIOS

T2M PREVISION ARPS4 JUILLET-AQUT-SEPTEMBRE RUN DE JUIN 2016 T 2M PREVISION ARPS4 JUILLET-AQUT-SEPTEMBRE RUN DE JUIN 2016
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ECMWF Seasonal Forecast System 4 ECMWF Seasonal Forecast System 4
Prob(highest 20% of climatology) - 2m temperature JAS 2018 Prob(lowest 20% of climatology) - 2m temperature JAS 2018
Forecas! siart reference is 01/06/16 Forecast start reference is 01/06/16

Ensemble size - 51, cimale size - 450 Ensemble size - 51, chmale size = 450
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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).
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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 : ECMWF 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

11.8.a Forecast over Europe

Temperatures: warmer than normal conditions likelySpain and eastern Scandinavia (Finland, baltic
states, Sweden).

Precipitation: no scenario, except for the Ibeff@aninsula region where a small dry signal seenigeto
emerging, in a continuation of last month forecast.
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11.8.b Tropical cyclone activity

Slightly above normal activity over Northeast P&cilClose to normal for north-western Pacific, but
Philippines could see less systems than usualO@h®a velocity potentiel and precip anomalies).tke
north-Atlantic region, the season has started eaitly already 4 named systems (which is a recordfas
27th june) but this does not mean that the seagdbbevmore intense than normal. Indeed, it is priedl

to be near normal (see fig 11.8.1 aN&iC prediction¥. La Nifia and Atlantic tropical SSTs are in fawdr
an above normal season but there many other faaoftuencing the activity.

ECMWEF Seasonal Forecast System 4
Tropical Storm Frequency JASOND 2016
Forecast start reference is 01/06/201 8 Climate (initial dates) = 1990-2009
Ensemble size = 51 climate size =300
- Forecast mean Standard deviation - Climate mean
e 4E s'E SE ID'E 0B WOE 1O 1EME S0'W MO 1Z0W IOMW BDW W 0w mew

oE 40°E e B0 DE 120°E WMO'E 180'E 1E'E 180°W  MOW  1Z0MW  100W  BO'W  G0W  40TW W

L] ]

Mot 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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ANNEX

11.9. SEASONAL FORECASTS

Presently several centres provide seasonal fosgcaspecially those designated as Global ProduCergres by
WMO (see http://www.wmo.int/pages/prog/wcp/wcasp&producers_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 forecas&uro-Sip is presently composed using 4 models
(ECMWEF, Météo-France, NCEP and UK Met Office). LOV uses information coming from most of the GPCs ;
providing deterministic and probabilistic combimets of several coupled and forced models.

Seasonal forecasts use the ensemble techniquenflesancertainty sources inherent to these forec&sveral
Atmospheric and/or oceanic initial states are uegaerform several forecasts with slightly differemtial state in

order to sample the uncertainty related to impérkeowledge of the initial state of the climate teys. When

possible, the model uncertainty is sampled usingrs¢ models or several version of the same modehe

horizontal resolution of the Global models is cuothg between 100 and 300km. This mean that onlygéescale
feature make sense in the interpretation of theedorecasts. Generally speaking, the temper&tveeasts show
better skills than rainfall forecasts. Then, itstgia natural weakness of the seasonal predityaiilSpring (ref to
North Hemisphere).

In order to better interpretate the results, iteéisommended to look to verification maps and graphgh give
some insight into the expected level of skill fospecific parameter, region and period. A set ofesis 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 availabthe 21" of the current month preceding the forecasted 8tmo
period.

11.10. « NINO », SOI 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 thefamer

(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 thergest relationship with
evolution of convection over the equatorial Pacific

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

Rainfall impact).

Associated to the oceanic « El Nifio / La Nifia »néggand taking into account the strong ocean/asinene
coupling, the atmosphere shows also interanuahlility associated to these events. It is monitargeidg the SOI
(Southern Oscillation Index). This indice is calted using standardized sea level pressure atiTahmius
standardized sea level pressure at Darwin (seeealigwre). It represents the Walker (zonal) cirtola and its
modifications. Its sign is opposite to the SST aalynmeaning that when the SST is warmer (respdygtiv@der)
than normal (Nifio respectively Nifia event), theaairculation is weakened (respectively strengéuin
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Oceanic boxes used in this bulletin :
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1.11.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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