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Contents

 Whatis an extreme?

How have we verified them?

Are we any good at forecasting ...
- Extreme heat
- Extreme cold
- Extreme rain

- Extreme wind

Summary

Questions

© Crown copyright Met Office



<= Verification of Relative-Extreme Events

w Days of Air Frost .
Annual Average rA | Frosts In
1981-2010 p
Met Office PR K & Gleneagles are
absolute-extremes & o S common...
occur more frequently ' ARl . .so they have
in some places... - Ym0 little impact...
i s B 40 to 60
N7 7 = 20 tg 40
...and less frequently 2 G S e
In others ‘ ‘
Performance

measures tend
to be dominated
by cold areas...

...whereas frosts on
Scilly are big news...

* burst pipes

» dead plants ...but they are often

virtually unaffected
by the skill in
warmer areas

* ill pets

...are all likely
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Last time the temperature
fell below -1C was 1987

So, what is an extreme weather event then?

Last time the temperature
didn’t fall below -5C was 1990

Consider winter temperatures: is...

[

Last time the temperature -
fell to -5C was 1991  [™ St Jame’s Park | Isles of Scilly

GlenEagles

e -1C an extreme?

 -5C an extreme?

e -10C an extreme?

The answer depends on where you live!
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Advantages of using local climatology to define extreme events...

a) Base rate is the same everywhere

b) Simple aggregation gives all-site performance
c) Similar impact everywhere

d) Event defined in terms of a return period

Disadvantages...

a) Can't verify where climatology is unavailable
b) Assimilation affects model climatology (use observed)
c) multiple thresholds — technically more challenging

d) Not as simple to explain to your boss!
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The forecast data which populates the Met Office website...
 looks deterministic...
.
....but looks can be deceiving
 these values are the ‘most likely'...
...chosen from a distribution

20%

Probability

a1
X

I I I I | I I I I I
11 115 12 125 13 135 14 145 15 155

Temperature at 9am

... each temperature has a different
likelinood
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The forecast data which populates the Met Office website...
* looks deterministic...
....but looks can be deceiving

UK climate

- these values are the ‘most likely'...
.o ) Plymouth
...chosen from a distribution wespcnors

 Extremes are very unlikely to be
chosen as the ‘most likely’ value

- shouldn’t just verify the ‘most likely

- should verify the distribution

« BUT how....... ?

© Crown copyright Met Office



<= Verification of Relative-Extreme Events
—

Met Office
We've tried ...

1. SEDI (deterministic method)
a) Consider each forecast percentile separately
b) Choose one based on its frequency bias

c) & use it as the ‘deterministic’ forecast

2. CRPS (probabilistic method)

a) Compare the CDF of the forecast with the CDF of the
observation (a Heaviside function)

b) Restrict CRPS to only examine extreme events by
partitioning or thresholding

c) Integrate numerically over forecast percentiles
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Met Office developed specifically to verify rare events
1. SEDI

[Symmetric Extremal Dependency Index] - Ferro & Stephenson (2011)

log F — logH — log{1 — F) + log{1 — i}

SEDI =
log F 4 logH 4+ logil — F)+ lopi1 — H)
. i P b
Hit rat — False al t —
It rate n_l_ﬂ alse alarm rate h-l—d
a1 b
Condition: frequency bias FiF —= - Mmustbe =1
a4 C

We’ve used the forecast percentiles as a means of calibration....

.... at each site we verify the percentile that minimises |FB - 1|
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o e.g. for maximum temperature
Met Office 0 for all t < ob

2. CRPS CDF O =
1 forallt=o0b

Continuous ranked probability score Heaviside function using the
Calculates the difference between relative-extreme thresholds

« forecast CDF {m _ O{ﬂ)’ﬂ[ﬂ

e observed CDF

We are only interested in extremes...
... but the CRPS evaluates everything

So we've tried...

1. excluding non-extremes inside the
integrand (Gneiting & Ranjan, 2011)

2. Partitioning using the CRPSOIf — T 77T

...using each site-specific climatology to 31 315 32 325 33 335 34 345 35 355
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e On verifying the last two winters & summers....
Met Office

95%
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winters —
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— wide max is more skilful than winter min

0.6
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Winter night-time minimum

> ) — forecast skill even at T+120

6 12 18 24 30 36 42 48 54 60 66 72 78 84 90 96 102 108 114 120
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On verifying the last two winters & summers....

Met Office
Summer day-time maximum

FromT+24: little evidence that summer max is
more skilful than winter min
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Summer day-time maximum temperatures

On verifying the last two winters & summers....

o
o

twCRPSS
CRPSS°lf

=
=

0.1  twcrpss 0.6

0.15 twcrpss 0.3
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Summer day-time maximum temperatures
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Winter night-time minimum temperatures Few events occur when forecasts

probability > 30%
Above diagonal: observed
more than forecast
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Summary...

« SEDI - verifies just 1 forecast percentile (as deterministic solution)

« twCRPSS - verifies only the percentiles that exceed the relative-
extreme event thresholds

« CRPSSOI" — verifies all percentiles BUT only when a relative-extreme
was forecast or observed

BUT they all tell a similar story... Not significant for tWCRPSS
- Skill decreases with forecast range '>
S

- More skill at forecasting summer maximums than winter minimum

- Evidence (95% level) that forecast is better than site-specific

climatology at predicting relative-extremes
Reliability

- Few high probability extreme event forecasts
- Tendency to under-forecast the probability
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Thank you for listening
Questions....
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