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(Outline) Summary

(1) Given the risk,
(3) meteorologists have more skill,

(2) thanis perceived.

Perception = a priori difficulty * skill (+ eps)
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Basis of weather forecasting

1) Knowledge

2) Observations

3) Computer programs
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Basis of weather forecasting (1)
Knowledge

I. N

0-400KM e
= ™

B h-ﬁwﬂ-rr

]
e

convection

6

microphysics
turbulence

|\ & 4

dynamics Courtesy Adrian Tompkins, 2004

Verification methods workshop 2004 4



 e——

Basis of weather forecasting (1)

Knowledge
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Deutscher
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Basis of weather forecasting (2)
Observations
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Basis of weather forecasting (3)
Programs

999
42
10

PROGRAM Perfect_weather forecast
PARAMETER i_country=1

CHARACTER country=[,,U.K“, , Italy“]
CHARACTER default_weather=[,bad”, ,,nice“]

IF obs=,,nice* THEN GOTO 999

IF obs=,,bad“ THEN GOTO 42

CONTINUE

PRINT *,“The weather will be “, default weather
GOTO 42

END
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Deutscher

Basis of weather forecasting

1) (almost ) no knowledge
2) (almost) no observations

3) (almost) only bugs

What can we do on that basis ?
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Error maximum temperature, next day

Winter, 14 cities, Germany, manual

100
90 -
80 -

cummulative error distribution
%
(@)
o

o 1 2 3 4 5 6 7 8 9 10

absolute error [K]

88% : 2K
1% : >5K

320 days: content
3 days: angry

Verification methods workshop 2004



Error cloud amount, next day
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Deutscher
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Lies, damn lies, statistics, ....... weather forecasting?
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Medical Screening

Instrument (,verifikation®)
*H=HIit rate= p (positive test | disease) = 70%
F=false alarm rate= p (positive test | no disease) = 20%

Characteristic of disease (,climate*)
*base rate= P (disease) = 1%

Patient (,Forecast")
«detection rate= p (disease | positive test) = 77?7
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Instrument: H=70% F=20%

Rare disease Freguent disease
P(E)=1% P(E)=30%
1000 people 1000 people
10 990 300 700
dl/@@segse no g@se d|/wseise no ggase
73 198 792 210 90 140 560
POS.  neg. POS.  neg. POS. nNeg. POS. neg.
p(disease | positive test)= 7 / (7+198) p(disease | positive test)= 210 / (210+140)
~ 30 ~ 60%
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Weather-Screening

Disease --> rain
sinstrument --> weather forecasting process (observation+model...)

ePatient --> yser
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H=40% F=0.8%
Rare event

P(heavy rain)=1%

1000 events

o

heavy rain 990 _
Py no heavy rain

4 6 8 082

POS. neg. POS. neg.

p(o=heavy rain | f=heavy rain)= 4/ (4+8)
~ 33%

H=70% F=20%
Frequent event

P(light rain)=30%

1000 events
300 700
light rain no rain
— T
210 90 140 560
POS. neg. pPoS. nheg.

p(o=light rain | f=light rain)= 210 / (210+140)
~ 60%
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p (event) p (event)
Odds (event) = ----------m-mmmmmmmmeme e —

p (non-event) 1 - p (event)
H
Odds (o=rain | f=rain) = climatological odds(rain) * --
F
1-F
Odds (o=no rain | f=no rain) = climatological odds (no rain) * -----
1-H
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~Rain“ forecast

odds = | Climatol. odds H/F
(o=rain | f=rain) (rain)
Light 1:1 = 1:2 2
rain
Heavy 1:3 (DMO) = 1:100 30
rain 1:2 (MOS) 50
1:5 (manual) 20
,Dry* - forecast
odds = | Climatol. odds (1-F) / (1-H)
(o=no rain | f=no rain) (no rain)
Light 8:1 (DMO) = 2:1 4
rain 14:1 (MOS) 7
16:1 (manual) 8
Heavy 200:1 = 100:1 2
rain
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Deutscher

,Rain and dry“ forecast

Odds ratio Climatological H*(1-F) /
odds [F*(1-H)]
Light 8:1 (DMO) 1:1 8

rain 14:1 (MOYS) 14
16:1 (manual) 16
Heavy 60:1 (DMO) 1:1 60
rain 100:1 (MOS) 100
40:1 (manual) 40
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Summary

(1) Given the risk,

(3) meteorologists have more skill,

(2) thanis perceived.

Perception

a priori difficulty * skill (+ eps)

Relevance:

suser-forecaster relationship
forecaster-guidance relationship
sweather ,independent” verification

emodel testing strateqy
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Deutscher
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Deutscher

Beobachtung

Nein Ja

Summe

Vorhersage

Nein Korrekte | Verpal3t —
Zuriick- p( f )
weisung

Ja Falscher | Treffer
Alarm p( f )
Summe 1

p(o) | P(0)
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Zufalliges Ereignis
Eintrittswahrscheinlichkeit P(0) = &

Beobachtung
Nein Ja Summe
Nein (1_5)2 ] 1-¢
(1-¢)
g Ja £ |:| 52 E
3 (1-¢)
Summe 1_ s E 1

2
hit_rate:'g— =&

£
false _alarm_rate= £l ¢) =&
1-¢
false _alarm_ratio = £l ¢) =1-¢
£
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Time/Space/user scale

office
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