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1. Intro
The UK in recent years has been hit by several extreme flood events with a range of damage to people, infrastructure, and economic losses.
Nowadays, the growth of the urban flood risk is a necessity due to the increase of urbanization in cities that leads to greater exposure to floods.
The increasing demand of accurate and reliable estimates of surface water flood risk and flood risk protection of the assets, infrastructures, and
man-made constructions for flood insurance purposes and for urban planning by local authorities, drives to the development of hydraulic
models with more realistic results (Kilsby et al., 2020).

2. Gap
The current PhD project will focus on urban flood modeling, the realistic representation of urban features in flood models, the reduction of
damage from floods, new methods to increase the resilience of buildings, and the path to blue-green infrastructure in urban areas.
The main gap is to understand and improve how hydrodynamic models can represent urban features and be used to manage flood risk in the
built environment.

3. Techniques to represent buildings

Building Hole (BH): The buildings footprint is
excluded from the computational grid. This
improves the ability to capture the flow
paths more accurately and reduces the
simulation time due to the reaction in the
number of cells

‘Stubby Building’ (SB): The buildings are
represented by raising the DTM within the
buildings footprint by 30 cm
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4. Building Hole vs ‘Stubby Buildings’
The modelled domain and the building is the Merz Court Building at Newcastle University. 

Storm event of 60 minutes and 100 years return period

6. CityCAT
CityCAT – City Catchment Analysis Tool is a fully coupled 1D/2D urban flood modelling tool, which has been developed at Newcastle University
for surface flow, representation of buildings, sewer network, and blue-green infrastructure with interventions (Glenis et al., 2013; Glenis et al.,
2018). It enables the assessment of combined fluvial and pluvial risk effects of different flood alleviation measures. CityCAT can produce maps
and time series for given rainfall inputs of flood depth, flow velocity and volume in and out of manholes, gully drainage, buildings etc (Kilsby,
2019).

7. Outcomes •The most appropriate and realistic representation of urban features into the hydrodynamic models.

•The Resilience Protection of buildings against flooding, and the reduction of damage inside them.

5. Differences Building Hole (BH):
 The water depths are

higher
 The water is forced to

flow around the
building (Fig. 1 & 3)

 The velocities are
higher due to the
sudden change of the
flow direction

Stubby Buildings (SB):
 The flow path is considerably

different as the water
overtops the building

 The building is flooded. This
is not correct (Fig. 2 & 4)
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Chris Kilsby
Downstream effects - difference between two methods may be important?

Chris Iliadis
Thank you Chris for your question. Yes, I think that one of the differences we have between the two approaches downstream is that the SB technique allows the water to flow more frequently and over the buildings. Thus, we can see the direction of the water very clear around and into buildings. Note that, an other critical difference between the two techniques is that flooding is simulated in different locations/pathways and the effects we have from that are the high damages to man-made constructions. I hope to covered your question in a good level.
It is true that I have to investigate more what's going on to downstream between the two approaches. Thanks

Chris Kilsby
Very clear graphics - well done!

Chris Iliadis
Many thanks Chris!


	Slide Number 1

