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GOES-West, GOES-East, MSG, MSG 10DC and Himawari-8 coverage

* In-flight icing is a major hazard to
aviation.

« 2 World Area Forecast Centres
(WAFC) produce single and
combined forecasts

» Verified using satellite data
» Top-down approach of Bowyer and

Gill (2019)
« Change in verification procedure to P ®
include daytime maskin rror
y g g a -

* Change of variable and resolution e
of forecasts -

Surface
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Icing Potential

The potential for in-flight icing to occur. Ranges between 0-1 and can be treated as
a probability

lcing Severity

A categorical indication as to the intensity of the icing. Ranges from None, Trace,
Light, Moderate and Severe.

For further details. Please see Morcrette et al. (2019)

www.metoffice.gov.uk © Crown Copyright 2021, Met Office



Verification methodology

 WAFS icing potential forecasts are on six different pressure levels but the
satellite observations are on one

« WAFS icing potential forecasts are on a 1.25° grid but the observations are on
0.25°

 WAFS icing severity forecasts are on a 0.25 degree grid
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Top down approach (Bowyer and Gill; 2019)

Satellites give the picture of the world
looking down from it
If there’s cloud above, you can’t see
anything below
Going from the upper-most model
level, if icing is present, then this
value is used, regardless of whether
there’s a higher value below

If satellite cloud top height < 1.52km
(5000ft) icing is amended to O

Figure 2 from Bowyer and Gill (2019)



Methodology: Icing Potential

The satellite icing potential data are interpolated onto the WAFS grid using an
area mean

Probabilistic statistical measures are used with a value of 0.4 being used to
define an icing event

0.4 is defined as the threshold between low and moderate icing (Minnis et al; 2005)
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Methodology: Icing Severity

« The satellite icing data are on the same grid as the WAFS icing severity
forecasts

« Use categorical statistics, however icing severity satellite data are continuous (0-
1) and so they are first grouped into categories

« WAFS icing severity forecasts are also validated against satellite icing potential
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Inclusion of day/night masking

* No icing can be detected at night B ———————TTTT T

« Unfair treatment of models since only

correct rejections and false alarms
can be identified

» Using only daytime observations

revealed a better model
performance 7
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Inclusion of day/night masking

— WAFC Harmonised

—  WAFC Harmonised daytime

~— WAFC Harmonised

— WAFC Harmonised daytime

1.0

0.8

0.6

0.4

0.2

0.4 0.6 0.8
Cost/Loss Ratio

1.0

1.0

0.8

0.6

Hit Rate

0.4

0.2

1.0



== Met Office

Issues with satellite data

» Cross-calibration between satellite sensors not
currently consistent
* Don’t know which is most accurate
» Suggest keep treating the sensors independently

* Icing severity is seemingly under-represented
In the tropics
« Currently investigating why this is the case

* There is a large over-estimation of icing
severity if satellite icing severity is used as the
observed truth

Base rate of a) icing potential and b) icing
severity
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Hit rate
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Forecast base rate — observed base rate
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Using observed
icing potential as
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band too far
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Varying thresholds

» We varied the threshold applied
to the observed icing severity
when used as truth

* The strongest impact was
between 0-0.1.

WAFC Severity 0.25
B WAFC Severity (>0.3)
H WAFC Severity (>0.2)
BN WAFC Severity (>0.1)
s WAFC Severity (>0)



= Met Office GOES-16/GOES-17

WAFC London 1.25
BN WAFC Severity 0.25
Em \WAFC Severity IP

Severity vs potential

* Requires the assumption that
potential = severity

* Differing grids introduces more
uncertainty

 Looks like a deterioration in
performance with switching to
severity but with a lot of caveats

Score
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