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1. Introduction

4. Verification

Probability of precipitation type:

Two new products have been developed in ECMWF based on ensemble (ENS) forecast and the
precipitation type variable (ptype): the instantaneous probability of ptype and the most probable
ptype. Systematic bias was reduced using different precipitation rates thresholds for each ptype. The
verification of both products shows that they are very skilful in forecasting rain and snow but only
moderately skilful for freezing rain and sleet and unskilful for ice pellets (Gascón et al. 2017).

2. The products
Probability of precipitation type

Probability of precipitation type product for Helsinki.
Base time 16/02/2017 00 UTC to +168h

• Based on the IFS atmospheric model
ensemble 15-day forecast with 1
control and 50 perturbed forecasts the
probability of each ptype (6 types: rain,
freezing rain, snow, wet snow, sleet
or ice pellets) at the surface is given at
each forecast time step.
• This product is used together with the
instantaneous precipitation rate
variable to provide for example
indication of potential freezing rain
events or heavy snowfalls.
• Three ranges of precipitation rates:
Rmin-0.2 mm/h (low intensity, where
Rmin is the minimum permissible rate
for each ptype), 0.2-0.1 mm/h
(moderate intensity) and >1 mm/h (high
intensity).

• The precipitation type forecast
probabilities are better for rain
and snow than for freezing rain
or sleet (as in Elmore et al.
2015). The ability to detect ice
pellets is negligible.

ROC curves for rain, snow, freezing rain, sleet and ice pellets
probabilities for different ranges of lead times

• Rain and snow probabilities can
be useful for decision making for
a broad number of users, while
freezing rain shows reduced
relative value for the first lead
time ranges and non-existent
relative value for longer leads.

Most probable precipitation type:
• The performance diagram for dichotomous (yesno) forecast (Roebber,2009) is an easy method to
verify the most probable ptype.
• POD, FAR, bias, and CSI of the product are
analysed in the same plot.
• The best Skill scores were seen for rain and snow.
Forecasts of freezing rain, sleet and ice pellets are
where the product skill scores dropped off .

Most probable precipitation type

Performance diagram for most probable precipitation types (rain, snow, sleet, freezing rain and ice pellets).

• This product shows what ptype is most
probable, wherever the probability of
some precipitation is >50%.

5. Case study: Italy

• Shading darkness (but not grey) is
further used to denote the most
probable precipitation type in three
probability ranges: up to 50%, 5070% and >70%.
• Grey shading denotes two more
categories, for when the probability of
any type of precipitation is 10-30% or
30-50%.

• The verification has been
developed using 3-hourly
observations of present weather
from manual SYNOP in Europe
in the period from 15 October
2016 to 15 February 2017.

Most probable precipitation type for North Italy with
base time 12/01/2017 (a), 11/01/2017 (b), 10/01/2017
(c) and 09/01/2017 (d) at 00 UTC

From the night of 12 January 2017 to the morning
on 13 January 2017, the areas of Lombardy and
Emilia-Romagna (Italy) suffered from a heavy
freezing rain event.

Most probable precipitation type for Europe. Base time
16/02/2017 at 00 UTC and valid at 17/02/2017 at 00 UTC

The new products from ENS, when used together,
could forewarn of a severe freezing rain episode 4
days in advance.

3. Reducing systematic bias
Frequency forecast bias for different
precipitation rate thresholds valid at 2448 h lead time (a) and 96-120 (b).

• To define Rmin for each ptype.
• Enforce bias = 1 to make the total
frequency of occurrence of each ptype,
within forecasts, over all the observation
sites, equal the observed frequency
of occurrence at those sites. A value of Rmin = 0.05 mm/h, the most suitable limit for the snow
and freezing rain forecast. Rmin = 0.1 mm/h for sleet and 0.12 mm/h for rain.
• Reduce misses and false alarms.

In the meteogram product we have a clearer
signal which can help in decision making for
local or regional warnings.
The probabilities of freezing rain decrease for
longer lead times, as we expected, but still
providing some useful information for the
users.
Probability of precipitation type product for
Modena (Italy). Base times 12/01/2017 (a),
11/01/2017 (b), 10/01/2017 (c) and 09/01/2017
(d) at 00 UTC

IMPACT MODEL
Reliability
diagrams for
rain (a) and
snow (b) for
different lead
times and
different rate
thresholds

• Risk:
Precipitation rate & Probabilities
• Exposure:
Population
IMPACT model for snow at valid
time 13/01/2017 at 00 UTC

IMPACT model for freezing rain at
valid time 13/01/2017 at 00 UTC
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