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Probabilistic Forecasting

Met Qffice : More likely precipitation tercile categories Jun/Jul/Aug
lesued : May 2008
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@ the forecast at each point is a distribution
@ How should we assign colours to distributions?
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The terciles of a climatology

Observed DJF precip anomaly
[mm/day] at lon: -62.5 lat: -12.5
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@ the categories B, N and A are observed with equal frequency
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Continuous distributions (CDF)

Probability
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@ climatology:

Climatology CDF G(x) [blue],
and forecast CDF F(x) [red]
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Continuous distributions (PDF)

Climatology PDF g(x) [blue],
and forecast PDF f(x) [red]
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e climatology: g(x), forecast: f(x)
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Ternary forecast

Ternary forecast q derived from G(x) Ternary forecast p derived from F(x)
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e ternary climatology: q =(1/3,1/3,1/3)

e ternary forecast: p = (ps, pn, PA)
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Barycentric coordinates

Ternary forecasts
in barycentric coordinates

@ every ternary forecast is a point in the triangle, including
@ the climatology q
@ the observed state o
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Current visualisation methods

Usually based on a discretisation of ternary forecast space. For
example:
e 1 (Dry): (pg >2/5 and py < 1/3 and pa < 1/3).
@ 2 (Dry or normal): (pg > 1/3 and py > 2/5) or (pg > 2/5
and py > 1/3).
@ 3 (Normal): (pg < 1/3 and py > 2/5 and pa < 1/3).

@ 4 (Wet or normal): (py > 1/3 and pa > 2/5) or (py > 2/5
and pa > 1/3).
e 5 (Wet): (pg <1/3 and py < 1/3 and pa > 2/5).
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Current visualisation methods (EUROBRISA categorical)

Integrated: Categorical precip. forecast . . N
Issued: Jun 2009 Valid for JAS 2009 Categorical forecast

(Euraobrisa colour scheme)
N

60 - CPTEC/INPE/EUROBRISA product
T T T T T T
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Most likely category:

dry or wetor
dry average average average  wet
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Current visualisation methods (EUROBRISA lower)

Integrated: Prob. of precip. in the lower tercile
(below normal)
Issued: Jun 2009  Valid for JAS 2009
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Current visualisation methods (EUROBRISA upper)

Conclusions

Integrated: Prob. of precip. in the upper tercile
(above normal)
Issued: Jun 2009  Valid for JAS 2009

s Categories based on pp
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Current visualisation methods (IRI)

IRI Multi-Model Prcbabi\itg Forecast for Precipitation
09, Issued April 2009

for May-June-July 2!

‘Most likely’ categories

(IRI colour scheme)
N

Probability (%) of Most Likely Category
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A continuum of colours in forecast space

Lines of constant H(p) Lines of constant 6(p)/2n

contour interval
0.0416666666668667

contour interval

1
Hpp)=—= > _ pilog3p;
ie{B,N,A}

e H(p) is a measure of the subjective certainty in a forecast
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Our proposed colour scheme

Assignment of colours to ternary forecasts

3

A A

@ use HSV (hue—saturation—value) colour space
e hue x 0(p)
e saturation o< H(p)

Conclusions
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Special case: climatology ~ N(pc,02), forecast ~ N(u, o?)

ofo. [note log scale]
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An example

Integrated: Probabilistic tercile forecast
Issued: Nov 1997  Valid for DJF 1997
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Measuring skill: the ranked probability score

Compare forecast p with subsequent observation o

R(p;o) = % (P — 08)* + (P& + pn — 08 — on)’]

Lines of constant R(p;0), 0 =(1,0,0) Lines of constant R(p;0), o =(0,1,0) Lines of constant R(p;0), 0 =(0,0,1)
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N
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Set radius o< 1/RPSS

Integrated: Probabilistic tercile forecast
Issued: Nov 1997  Valid for DJF 1997

dlimatological
forecast

A

University of Exeter/CPTEC/INPE/EUROBRISA
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Set radius o< 1/RPSS with masking

Integrated: Probabilistic tercile forecast
Issued: Nov 1997  Valid for DJF 1997

dlimatological
forecast

y N\

University of Exeter/CPTEC/INPE/EUROBRISA
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Decadal climate forecasting?

Precip: change In tercile probabilities over C21
nexp = 1 model = ukmo_hadgem1 month = oct
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Conclusions

@ assign unique colour to each ternary forecast
@ barycentric coordinates aid understanding
@ greater subjective certainty = stronger colour

o forecasts close to climatology have weak colours
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