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Overview

Spatial rainfall model

ÁRequirement

ÁMethod

ÁPerformance

Applications

ÁSAM studies

ÁNew surface water model
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Requirement

¸ High time/space resolution rainfall fields 

over urban area 

¸ Good reproduction of extremes 

¸ Capability for generating design events for 

given quantiles of extremes

¸ Consistent rainfall for upstream catchment 

at reduced space-time resolution 

¸ Capable of perturbation for future climates



British Hydrological Society : 24 March 2010 

Modelling strategy

2 stage model:

1. 1 hour 5km coarse scale

2. Embedded 5min 1km fine scale

¸ Disaggregation from 1 to 2

Advantages: 

¸ Keeps file sizes and simulation time to a minimum

¸ Well established coarse scale model reproduces annual,  daily 
and hourly rainfall properties and extremes

¸ 5 min data remain consistent with  1 h  data due to ñmicro-
canonicalò (true) disaggregation 

¸ Can use multiple embedded areas (i.e. towns)
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Space-time 

scales

¸General point: 
inadequate observational 

database

¸5 min:  1km radar 

available in SAM

¸Key info for model: 

Correlation vs

distance

¸Glasgow radar

1 day

1 hour

5 min

0                     40                     80km 
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Application to Keighley

Aire catchment above 
Keighley

5km grid of 1 hour rainfall

Points in Aire catchment 

1km grid of 5 min rainfall 
over downstream urban 
area
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Coarse scale model - fitting

¸ NSRP spatial disc model used 

¸ Model parameterisation strategy:

Á Fitted to easily available daily rainfall 

statistics to allow national application (as 

in UKCP09)

Á Regression relations for hourly statistics 

derived from observed data (variance, 

proportion dry and skewness)

Á Validation with FEH DDF model 
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Coarse scale model ïvalidation 1

Daily stats

Mean Proportion dry

Variance Autocorrelation

Spatial 

correlation
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Coarse scale model ïvalidation 2

Hourly stats

Proportion dry

Skewness
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Coarse scale model ïvalidation 3

Extremes - daily
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Coarse scale model ïvalidation 4

Extremes - hourly
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Disaggregation model - procedure

¸ Based on Poisson 

Cluster model 

(Cowpertwait 2004)

¸ ñCut downò version 

of NSRP 

¸ Conserves hourly 

totals

¸ Runs at about 10 

mins per year of 

output

Target is the 1-Hour Grid at 5 km 

averaged over nearest 4 points  

Sample 5-min Grid series 

at 1 km

Check if 

within tolerance

No: 

discard

No

Yes

Check accumulated

total < target

Generate 5-min cell 

Yes
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Disaggregation ï1 h to 5 min 
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Spatial pattern 


