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Problem Statement 
Urban Pluvial (surface water) Flooding

•Sensitive to rainfall intensity/spatial variability 
•Short time of concentration
•Harder to predict and shorter lead-times
•Difficult to model processes
•High spatial and temporal data requirements  

• Increased urban drivers
• Population growth
• Increased frequency & intensity of rainfall events
• Aging infrastructure
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Anticipatory Flood Management 
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KnowledgeData Models Decision 
Support Response

Feedback/Update

The is a cascading effect down the forecast chain
Understanding the limit of your input data and how it contributes to overall uncertainty in 
decision making for local scale actions 

Hybrid and low-regret flood mitigation measures adaptable to uncertain external drivers  
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The Mediterranean coastal city 
experiences flooding due to annual 
winter storms. 
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Alexandria City, Egypt  (data-scarce)  

In 2015 Experienced “worst 
flooding” due to extreme 
rainfall, deficiencies in the 
urban drainage infrastructure 
and high vulnerability to 
flooding.

At present:
• No formalised flood forecasting system
• Few rainfall gauges in the city
• Limited historical rainfall & flood

records
• Daily rainfall resolution
• No radar available
• Lack of flow data to calibrate models
• Coarse terrain model
• Limited Impact data
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WRF Ensemble Results (Oct 2015)

MSWEP ~0.1 – 48hr accu
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21 ensembles WRF ~ 0.1

Rainfall 
mm

MSWEP ~0.2 – 48hr accu
50 ensembles ECMWF ~ 0.2

MSWEP V2 global 3-hourly 0.1° precipitation - https://doi.org/10.1175/BAMS-D-17-0138.1
GEFS archive: https://www.ncei.noaa.gov/products/weather-climate-models/global-ensemble-forecast
ECMWF -Ensemble Atmospheric model accessed via MARS

Young et al.,2021

https://www.ncei.noaa.gov/products/weather-climate-models/global-ensemble-forecast


Urban Model Results 
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57% of ensembles 
produced flooding 
at nodes in 
excess of 
observed rainfall.  

1D MIKE urban model ~5km2  Neighborhood post-
processing approach
95 percentile within a 30km 
radius (Golding et al., 2016, 
Böing et., al 2020) 

Obs

ensemble spread 



Conclusions

● Challenges of pluvial flood forecasting (FF) in data scarce regions: 
resolutions,  modeling and verification

● There are limits of the input data and it contributes to overall 
uncertainty

● Ensembles show some degree of spatial skill compared with MSWEP
but it varies with thresholds

● Wide spread and high uncertainty in the node flooding but is it still 
useful for decision making?

Future work

● Analyse additional rainfall events over a winter season
● Revisit forecast scales needed for urban modelling 
● Use probability distributions in a decision model 
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