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KPI Reporting

Post event analysis
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Site Specific Forecasts

How forecast accuracy is currently measured/reported



Site Specific Forecasts

How forecast accuracy is currently measured/reported



Site Specific Forecasts

How forecast accuracy is currently measured/reported



Route Forecasts

Dynamic measurement unsuitable – hourly temporal forecast resolution : 
time/location of measurement

Spot measurement – possible at location of weather station

Important to have route forecast colder than any site along the route – safety 
issue

How forecast accuracy is currently measured/reported



Domain Forecast

Retrospective Thermal Map unsuitable – not based on raw data, includes 
bridge decks

Weather station observations unsuitable – not comparing apples with 
apples

Important to have domain forecast colder than any route forecast, site 
specific forecast/measurement

How forecast accuracy is currently measured/reported



Quick Recap

Forecast accuracy is currently best measured by comparing site specific 
forecasts and observations from that site.

No perfect methodology exists for route and domain forecast accuracy 
measurement

Assumption therefore is that the accuracy of route and domain forecasts for any

Forecast provider is as good as that for the site specific forecasting.

Provided the Warm - Cold - Coldest relationship exists



Sites where there are more forecast frosts than observed have best potential

Ignore sites which you know are ‘warm’ - unrepresentative

Marginal Nights – Background Work 



Marginal Nights – Background Work 

2022-23

2021-22

2020-21



Trend – By forecast site (associated Route or Domain)

Use colder sites – closer to the route or domain forecast

42.85% of the forecasts where 
the forecast minimum was 
between +1 and 0 didn’t go 
below +1



Past Seasons

Marginal Nights – Background Work 

2020-21 (36.62%) 2021-22 (41.34%)

2022-23 (42.85%)



Only applies for those with trigger thresholds above zero!

Use Marginal Night analysis 

Cold sites – closest profile to route or domain

Those with lowest forecast error (RMSE)

Risk Profile – Cold Sites

Compare nights below+1 and nights below 0

Missed Frosts– this is where the risk is 

Review of Trigger Thresholds 



Risk Profile – Missed Frosts

2019-20 Season

Nights where forecast and

Observations PS1 or below

6 nights where RSTs went

Below zero when forecast

to stay above

5.6% of all forecasts issued in range



Look at Risk Scenarios (+1, 0.8, 0.5, 0.1)

Number of forecasts of >= PS1 that went below zero/stayed above

then

Number of forecasts of <= PS0.5 that went below zero/stayed above

If the numbers are similar then the data may support a reduction in trigger threshold



Risk / Reward Example – Single Domain
Rutland – Uppingham

Threshold False Alarm Rate % Miss Rate %

+1 9.7 4.8

+0.8 10.2 5.1

+0.5 10.9 5.5

0 12.2 6.3

Change +2.5% Potential Savings +1.5% Increase in Miss Rates



Risk / Reward Example – Multi Domain
Nottinghamshire (4 domains)

Domain Reduction in False 
Alarms (Savings)

Increase in Miss Rates
(Risk)

N+NW Notts
(A631 Beckingham)

2% 2.8%

N Nottingham
(A614 Burntstump) 

3.2% 2.3%

SW Notts
(A60 Costock)

4% 1.6%

E Notts
(A614 Perlethorpe)

2.1% 2.1%

Illustration showing change from +1 to 0 – 2022/23 Season



Risk / Reward Example – Route Based Forecasting
East Riding of Yorkshire (17 Routes)

Route Reduction in False Alarms (Savings) Increase in Miss Rate (Risk)

BEV1 (A1023 Routh) 1.1% 0.2%

BEV2 (A1023 Routh) 1.1% 0.2%

BEV3 (A164 Cranswick) 1.4% 0.3%

BEV4 (B1230 High Hunsley) 1.3% 0.4%

CARN1,2 (A166 Garrowby) 0.6% 0.5%

CARN 3 (Octon) 1.6% 0.6%

CARN 4 (A164 Cranswick) 1.4% 0.3%

HEDON1,3 (B1242 Mappleton) 0.6% 0.1%

HEDON 2 (B1242 Withernsea) 0.9% 0.3%

MW1,2,3,4 (Asselby Main Street) 0.5% 0.9%

MW5 (A166 Garrowby) 0.6% 0.5%

MW6 (B1247 Pocklington) 1.5% 0.2%

Illustration showing change from +0.8 to +0.5 – 2022/23 Season



Considerations/Implications

Monitoring/Alerting +1 and 0

Reaction times

Blanket application or by domain/route?
Domain and Route specific triggers?

Other options
Route Based
Warm routes / Cold routes

Sub-routes



Rainfall

Wealth of data available – EA, UKMO, UKCEH

Adverse weather susceptibility study (forecast provider)

Past event analysis

Outcomes – surface flooding events

Rainfall amount – gauges and calibrated radar



Rainfall

Historic radar data

Historic soil moisture index data

Correlate with surface water flooding events

Develop trigger/alerts levels at asset level



Rainfall Alert Thresholds Wet/Dry Soil



Wind

Past diversions/closures

Past events

Historic wind speed/gust and direction data

Design parameters

It’s not just bridges!



In summary

Involve your forecast provider
Making best use of data – beyond the forecast

Setting trigger thresholds
Winter

All Year – Rainfall

All Year - Wind

Assessing the risk profile
Domains

Routes

Site/Asset Locations

richard.hogg@metdesk.com
M: 07903 005034
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