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1 MedCOF13 Climate outlook for the 20 19-20 winter season

lower/normal/upper

2019/20 WINTER TEMPERATURE OUTLOOK 2019/20 WINTER PRECIPITATION OUTLOOK
() (b)
Figurel: Graphical presentation ofhe climate outlook for the 209-20 winter season for the Mediterranean region
(a) TemperatureOutlook, (b) Precipitation Outlook

1.1 General circulation

Observed sea surface temperatures and forecast farettighree months shosd neutral ENSO
conditions with most models showing high agreement for ocean evollitienindian Ocean Dipole

(I0D) was the main driver showing a clear signal with strong positive phase (warm anomalies over
western tropical Indian Ocean and cold anomalies over the East), influencing the atmospheric
circulation. Consequently, this positighase translatio adrier- thanrnormal signal over the Maritime
Continent and Australia and wetter than normal conditions over eastern Africa. Most modsiitdend
show teleconnections with IOD foreseen towards Middle East and Central Asia. As caortimiiat
previous forecasts, models shemhgood agreement diavor of positive phases of East Atlantic (EA)

and North Atlantic Oscillation NAO (which are two main modes of variability over the Atlantic),
possibly linked with the strong IOD positive signal.

1.2 Temperature

As stated irthe MedCOF13 consensus statement for the seasonal climate outlotikef2019/2020
winter season forhie Mediterranean region, there sva tendency for the upper tercitengewith
temperatures warmer than normal for most ofEheopean continent and over the Mediterran&amn
1a). The highest probability for abo\sverage temperatures was expected thewestern and central
Mediterranean.

Over North Africa, the warm tercilange wa more probablever the extreme north ofglgpt with
probability of 60%. Over all of Tunisia, almoali of Morocco, the North and the SW of Algeria the
upper tercile was expected with probability of 50%. Elsewhere no clear signal was expected

1.3 Precipitation

Regarding precipitatigrihe consensuébrecast has shown a clear latitudinal gradient with wtizm
normal conditions over NoritWWestern Europe and a dry tongue protruding towards the Southern
Mediterranean regio(Fig. 1b) Elsewhere there was no larggale precipitation signal presentthe
forecast.

Overthe North African domain, there wellgelow-normal conditions over nsb pars of Morocco, the
coastal zone of Algeria and the extreme north of Tunisia with probability of 50%. Elsewhere no clear
signal, therefore the climatologicalrézast (3%6, 33%, 33%).



2 Analysis of the 2019-20 winter season

Analysis of thewinter season temperature and precipitation anomalidggeneral circulatioare based
on

1 maps andeasonal bulletins aheclimate in the WMO regionil NA and VIfor thewinter

2019/20
0 WMO RA | RCC Node on Climate Monitoringpttps://www.meteo.tn/en/climate
monitoringwatch
o0 WMO RA VI RCC OffenbachNode on Climate Monitoringhttp://www.dwd.de/rce
cm),
9 contributions fromMétéo Francéhttp://seasonal.meted))y
1 theRegional Climate Outlook Forum
o for Southeastern Europe (SEECOEp://www.seevccees),
o for North Africa(PRESANORD http://acmad.net/rcc/presanord.php
1 nationalverificationreports from MedCOF participants.

2.1 General circulation

2.1.1 Ocean

While the western tropical Pacific was up to above +1 K warmer than normal2038lreference) in

winter 201920 at the ocean surface, sea surface temperatures (SST) in the eastern tropical Pacific mostly
were close to normal on winteverage (Fig. 2). The tropical Indian Ocean was warmer than normal

with slight differences in SST anomalies between west andTéestVediterranean, too, was warmer

than normal with anomalies from +0.5 K in the west and above +1 K in the east. The&S8aalso

was above +1 K warmer than normal.

Dec-Jan-Feb 2020 Tocn( °C) Anomaly vs 1981-2010 0.44
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Figure 2: Sea suate temperature anomalies for boreabinter 2019-20 (DecemberFebruary, 19812010 reference. Data
from ERSSTvBceanmodel analysis with 250km smoothing, source: NASA GISS,
https://data.giss.nasa.gov/gistemp/maps/
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ENSO

Looking at the standafdifio regions (Tab. 1), anomalies were very close to +1 R1ED10 reference)

in region 4 (western equatorial Pacific) and betwe8.2 and +0.3 K in region 3 (eastern equatorial
Pacific). Region 3.4, which includes parts of regions 3 and 4 and is mostly used for definNifio of
events, hacdnomalies between +0ahd+0.5 K for December 2019 to February 2020. This was just
aroundthe EINifio threshold of +0.5. However, since there was no long persistence of this anomaly and
also other indicators showed only small deviations from normal, ENSIff&l Southern Oscillation)
conditions were still classified as neutral, see e.g. assessments from NOAA
(https://www.ncdc.noaa.gov/teleconnections/ensol/indicato)s/sst/ or BOM Austalia
(http://www.bom.gov.au/climate/enso/wrap/archive/20200303.archive.shtml#tabs=Sedaca,

which was in line wititMedCOFR13 expectatios.

NINO 1+2 NINO 3 N NINO 3.4

MONTH

\
\

TEMP ANO TEMP
\

DecembeR019 23.16°C | 0.34°C  25.47°C 0.33°C 29.50°C 1.01°C 27.07°C 0.50°C

January2020 24.55°C | 0.03°C  25.81°C 0.18°C 29.28°C 0.98°C 27.09°C 0.53°C

February2020 26.56°C | 0.42°C | 26.61°C 0.24°C 29.17°C 1.08°C 27.14°C 0.42°C

Table t Sea surface temperature and anomalies for various Nifio regiorisoreal winter months 20D-20 (December
February, 1981-2010 reference. Data fronDISSDcean model analysis, source: NOAA,
https://www.ncdc.noaa.gov/teleconnections/ensolindicators/sst.phpwith definitions of Nifio regions.
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Indian Ocean Dipole (I0D)

The 10D was in a strong positive phase in boreal autumn 2019 by the time Mé#@OF13 was
issued, but this anomaly weakened quickly to neutral conditions until late winter 2019/20 (Fig. 3). Thus,
this driver weakened during winter season, but was stilleaat least in December 2019.
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Figure 3: Indian Ocean Dipole (IOD) index (monthly values). Source: Australian Bureau of Meteorology (BOM),
http://www.bom.gov.au/climate/enso/#tabs=Indian-Ocean
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2.1.2 Atmosphere

Seasonal averages of 58Pa geopotential in winter 2019/20 show a rather zonal circulation over the
North Atlantic, but a noticeable trough over the eastern MediterralResitive (anticyclonic) anomalies
extended over the western and central Mediterranean up to the Balkans and Ukraine, while South
Caucasus, Turkey, Cyprus and Middle East had negative anomalies (Fig. 4).
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Figure4: Seasonal mean and anomalies of 56Bageopotential forwinter 2019/20 (19812010 reference). Source: Météo
France, data source: ECMWF BRéanalysis,http://seasonal.meteo.fr/content/suivi -clim-cartesERA5(login required)
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This seasonal pattern was visible more or less in all three months, though with different intensity and
extension (Fig. 5).
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Figure5: Same as Figure #ut for the monthsDecember2019, January and February 2020.



It is likely that this pattern was related to the positive IOD phase as expected from M&é8C@#Hocity

potential patterns in 200hPa showed clearly an upward motion anomaly over the western Indian Ocean
and a downward motion anomaly over the maritime continent @igrhis means, in spite of the
weakening of the IOD in winter 2019/20, there was still a-asihblished atmospheric circulation
pattern over the Indian Ocean. Stream function anomalies in 200 hPa showed furthermore a propagating
wave from the Indian Oem to Central Asia, but also to the Middle East, Europe and the North Atlantic.
This stands for a teleconnection inducing a cyclonic anomaly over the eastern Mediterranean and an
anticyclonic anomaly over Southwestern Europe and the Balkans.
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Figure 6: Velocity potential anomalies (color shading: green: upward motion, orange: downward motion) and stream
function anomalies (isolines, red: anticyclonic in the northern hemisphere, blue: cyclonic in the northern hemisphere, vice
versa in the southern hemfzhere). Data basis: ECMWF analysis. Source: Météo France,
http://seasonal.meteo.fr/sites/data/Bulletins/Verification/VERIFICATION 202003 DJF2Q020.pdf, login required.
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Monthly NOAA CPC teleconnection patterns showed a positive phase for both the North Atlantic
Oscillation (NAO) and the East Atlantic pattern (EA) in all three winter months, most intense in January
(Tab. 2). This is also in line with the MedC@B outlook.Both patterns can explain the anticyclonic
geopotential anomaly over the western Mediterranean and the Balkans.

yyyy mm NAO EA WP  EP/NP PNA EA/WR SCA TNH POL PT Expl.Var
201912 1.02 0.81 0.74 -99.90 -0.12 0.15 0.84 -0.22 -0.43 -99.90 63.0
2020 1 1.05 1.74 0.69 -0.60 -0.95 0.66 -0.55 -0.87 0.16 -99.90 84.9
2020 2 0.98 1.38 1.46 -1.79 -0.07 -0.06 -2.69 1.69 -0.39 -99.90 81.3

Table 2: Circulation indices of NOAA CPC patterns for thevinter months 20B/20. Source
ftp://ftp.cpc.ncep.noaa.gov/iwd52dg/datal/indices/tele_index.nh

The circulation type classification of Météo France, too, showed a clear preference for NAO+ types in
all three winter months (Fig. 7). They occurred almost twice as frequesttyrmal.

Figure7: Number of days with circulation types of the Météo Rree classification for each month of theinter 2019/20
season and for the whole season (right), and in percent of the climatological frequency distribution -P830. Source:
Météo Francehttp://seasonal.meteo.fr/en/content/suivi -clim-regimestrim
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