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Towards Better Leadership and Resilience in Local 
Emergency Planning Structures:

Developments in Forecasting
Phil Evans, 11 November 2008



“Weather prediction forms a crucial part 
of flood risk management and the Met 
Office is a world leader….”
Learning Lessons from the 2007 floods
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INTRODUCTION



The Consequences of Climate Change are Serious;

2003 summer normal by 2040s, cool by 2060s

observations
HadCM3 Medium-High (SRES A2)
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Frequency change of wet winter 
(DJF) five-day events

Frequency change

5 year return period events



Summary of Climate Change 
Prediction

Avg. Sum Temp 1 – 5 High for increase

Med for size

Avg. Wint Temp 0.5 – 3.5 High for increase

Med for size

Heat extremes more frequent High

Cold extremes less frequent High

Windstorms little change Low

Summer rainfall extremes uncertain Low

more intense events Med

Summer extremes local uncertain Low

Winter rainfall extremes Up 5-40% High (low for size)



Forecasting in the Met Office

Interpretation & 
Communication

Observations

Atmospheric 
physics

Forecast Model



Improving accuracy

RMS surface pressure error over the NE Atlantic



Scales and Predictability

Thunderstorm
10 kms
1 Hour
3 Hours
(2009)

Tornado
1km

10 Minutes
30 Minutes

Front
100 kms
12 Hours
36 Hours

(1985)

Planetary Wave
10000 kms

3 days
9 days
(1973)

…but if we have an accurate large scale 
forecast for 9 days ahead, we can give an 

accurate probabilistic tornado forecast

smaller
quicker

less predictable
& more severe



Carlisle Flood - Observed and 
Forecast Accumulations

12 km

4 km 1 km

Hand analysis 
of gauges and 
radar

1 km forecast 
closer to Shap
rain gauge 
measurement 
than radar!

12 km 1 km

Model Orography

(Nigel Roberts)



Influence of grid length on Boscastle forecasts

60km forecast 
from 00UTC

Forecast rainfall 
accumulations for 

1200-1800UTC 
16/8/2004

12km forecast from 00UTC 4km forecast from 00UTC 1km forecast from 00UTC

5km 
radar 
actual
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2Km radar obs.

4Km forecast 4Km forecast

Ottery St Mary 29-30/8



Quantifying uncertainty with 
ensembles

time

Forecast 
uncertainty

Climatology

Initial Condition 
Uncertainty

X

Deterministic Forecast

Analysis

CHAOS



Probability forecast of heavy rain:  20th July 

2007
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Summary
• We have confidence over the broad pattern 

of climate change but….

• regional and extreme events are uncertain;

• Met Office forecasting capability is about to 
develop significantly - particularly for 
flooding events;

• use of probabilistic information extracts the 
most value from modelling;

• utility of forecasts and warnings enhanced 
through closer working with partners – eg
flooding joint centre.
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Questions?



Current Model domains
12km grid
Up to 48hr f/c
6-hourly update
25km ensemble

4(2)km grid
Up to 36hr f/c
Hourly update

40km grid
Up to 144hr f/c
6-hourly update
90km ensemble

Main Variables
Temperature 
Pressure
Humidity
Visibility
Cloud
Wind
Snow
Rain


