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According to our frost-kill model simulations, winter crops 
in western and southern Europe have acquired little frost 
tolerance, due to mild winter temperatures so far.

Meanwhile, in central and eastern Europe, the frost tolerance 
of winter cereals has increased considerably since mid-
December, following the arrival of colder wintry weather 

conditions. Since the start of winter, frost damage in the EU 
has been mostly limited to minor occurrences. In the coming 
days, frost tolerance of winter cereals is expected to further 
increase in central, northern and eastern parts of Europe. 
No further frost-kill damage is expected during the forecast 
period (until 22 January).
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1. Winter hardening and frost-kill analysis
According to our latest frost-kill model simulations, the frost 
tolerance of winter cereals has increased considerably in 
central and eastern Europe since mid-December, following 
the arrival of colder wintry weather conditions. A snow 
blanket, covering the areas east of an imaginary line from 
the Baltic Sea to the Adriatic Sea, provides winter crops with 
thermal insulation and protection against harsh frosts. The 
snow blanket is particularly thick (20-60 cm) in northern 
Europe, eastern Ukraine and most of Russia (except in 
southern areas).

Winter cereals in southern and western Europe are 
generally not hardened (1). In the Mediterranean region, 
the northern and western regions of France, the British Isles, 
northern Germany, Denmark and in the Benelux countries, 
winter crops have acquired little low-temperature tolerance, 
due to mild winter temperatures so far. In the absence of 
snow cover, winter wheat will not be able to withstand frost 
events with temperatures below – 12 °C in these areas.

Frost tolerance is slight to moderate in a belt between 
the Baltic and the Adriatic Seas, as well as in eastern France, 
southern Germany, southern Sweden, southern Bulgaria, the 
Crimea, some parts of southern Russia and central Turkey.

The hardening of winter cereals is predominantly 
advanced in central Poland, eastern Slovakia, north-eastern 
Hungary, most of Romania and some southern parts of Ukraine 
and Russia close to the Black Sea, but with substantial spatial 
variation, depending on local conditions.

Winter crops gained almost full low-temperature 
tolerance in the Baltic countries, eastern Poland, north-
eastern Romania, western Belarus and other parts of southern 
and western Ukraine. Winter crops are fully hardened in 
eastern Belarus, north-eastern Ukraine and central, northern 
and eastern parts of European Russia.

No significant frost-kill events have occurred since the 
December 2018 bulletin (mid-December). Since the start of 
winter, frost damage in the EU has been mostly limited to 
minor occurrences in northern and central Europe (Denmark, 
Hungary, Poland, Romania and Sweden). Slight frost damage 
is also likely in the Central and Southern Okrugs of Russia. 
Moderate (locally considerable) frost-kill damage may have 
occurred in the Volga Okrug (especially in the western and 
southern territories) in November.

Taking into consideration the medium-range weather forecast, 
the frost tolerance of winter cereals is expected to increase 
in central, northern and eastern parts of Europe where full 
hardening has not yet been reached. No further frost-kill damage 
is expected during the forecast period (until 22 January).

(1)  Hardening is the biophysiological process whereby the cellular starch of winter cereals is transformed into glucose, thereby raising the 
freezing point of the cellular liquids and increasing the low-temperature tolerance of the plants.
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2. Agrometeorological overview

Meteorological review (1 December 2018-15 January 2019)

Slightly warmer-than-usual conditions prevailed in most 
of western, central and eastern Europe, the United Kingdom, 
and most of Turkey, with daily mean temperature anomalies 
(w.r.t. the LTA) of mainly 0.5 °C to 2 °C. In all these regions — 
except for eastern Europe and Turkey — daily minimum 
temperatures remained above – 8 °C throughout the review 
period. In most parts of eastern Europe and Turkey, minimum 
temperatures of less than – 8 °C were recorded over 2 days 
to 8 days (locally more than 10 days).

Substantially warmer-than-usual conditions, with daily 
mean temperature anomalies ranging from 2 °C to 4 °C (w.r.t. 
the LTA), prevailed in Ireland, the Netherlands, Denmark, most 
of Germany and the Scandinavian Peninsula. Aside from in the 
Scandinavian Peninsula, daily minimum temperatures did not 
fall below – 8 °C in these regions.

Slightly colder-than-usual conditions occurred in south-
eastern Europe, with daily mean temperature anomalies 
of – 2 °C to – 0.5 °C (w.r.t the LTA). In most of this region, daily 
minimum temperatures of below – 8 °C were recorded over 
2 days to 5 days (locally more than 10 days).

Drier-than-usual conditions prevailed in the Iberian 
Peninsula, much of Italy, Slovenia, Croatia and Hungary, where 
total accumulated precipitation was 50-100 % below the 
LTA during the analysed period. In all these areas, negative 
anomalies in the climatic water balance exceeded 80 % w.r.t. 
the LTA.

Wetter-than-usual conditions occurred in much of 
central and eastern Europe, Ukraine and Turkey, with total 
accumulated precipitation (in the form of rain and snow) 
50-100 % above the LTA during the period analysed. In all 
these areas, anomalies in the climatic water balance were 
distinctly positive (greater than 80 % w.r.t. the LTA).
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3. Atlas

Temperatures
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Precipitation regime
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