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Z MetOffice Forecasting as Information Compression
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Simplifying our Road States

The old system derived current state from current road conditions and
previous states.

 Allows errors to propagate between timesteps.
* Incompatible with ensemble forecasting.
« Makes it hard to communicate what each state actually means.
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Simplified Road State Definitions

Dry Moist Wet Wet and Raining Frosty Icy Snow

< 0.01lmm of Water >=0.01mm of Water == 0.05mm of Water == 0.05mm of Water < 0.05mm of Water == 0.05mm of Water =0.5mm of Lying Snow
< 0.05mm of Water == 0.05mm/hour of Rain Road Temperature < 0°C Road Temperature < 0°C

Where the conditions for multiple states are satisfied, the right-hand state takes
precedence.



zMetofice ENsemble Forecasting
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ZMetOfice  Ensemble Forecast Example

10 Member Ensemble. 5 Members Predict Cold & Dry; 5 Predict Warm & Wet.

5
P(RST < 0°C) = == = 50%

5
P(Standing Water) = 0° 50%
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2 Met Office What's the Probability of Ice?

v

P(Standing Water) = 50%/
P(Ice) = P(RST < 0°C) x P(Standing Water) = 50% x 50% = ZS%x

P(RST < 0°C) =50%

If we treat the variables as independent, we can end up with answers that
no ensemble member predicted.

We need a better way of combining ensemble members.
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Z Met Office Ensemble Visualisation with Road States
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Conclusions

* Road Forecasts can be compressed into Road States.
« Simplifying Road States improves forecast communication.
« Road States provide one option for interpreting ensemble forecasts.

Dry Moist Wet Wet and Raining Frosty Icy Snow

>= 0.05mm of Water =>0.5mm of Lying Snow
< 0.05mm of Water == 0.05mm/hour of Rain Road Temperature < 0°C Road Temperature < 0°C

< 0.01lmm of Water >=0.01mm of Water >= 0.05mm of Water >= 0.05mm of Water < 0.05mm of Water
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Moist/Wet Threshold

« Based on empirical studies of journey time disruption and

hydroplaning risk.

Threshold set for 10% disruption at 112km/h (70mph).
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Defining our Kernels
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Use daughter ensemble approach

RST uses a skew normal distribution

Water depth more complex
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1.0 on road

0.8 - 0.3 - « Gamma used when road is dry
(<0.005 mm)

_0.2 -

—0.4 4

Water depth (mm)

0.6 1 0.2 4

0.4
0.1
0.2 1

- Finally convolve distributions to
00 02 o4 06 08 10 4 =2 6 3 4 construct domain that can produce
RST (K) pseudo-deterministic forecast

0.0



== Met Office

Application of KDE

« Example site taken on A30 on 18t
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JULES

Joint UK Land Environment Simulator

Precipitation Heat Evaporation CO, CH; Momentum

N4

Source: https://jules.jchmr.org/content/about
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JULES “road” tile

Impermeable barrier ——>
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