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Simulating Street Flooding in Grove
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Using point elevation data to create a tiled map in openSCAD and
simulate where flooding would occur with increasing rainfall
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Simulating the Street Flooding of Grove

Having failed to come to terms (so far) with DEM mapping, and not sure
even if I had, that it was the best vehicle for the exercise below - I chose a
different route.

1. I created a grid of points over the LIDAR map from the PVFF site for
the particular area of interest between Harlington Avenue - Denchworth
Road (South-North) and either side of the Letcombe Brook

2. Again used the LIDAR mapping from the PVFF site to gain individual
elevation data for each of the points on the gridded map above - an
example of elevation data is shown. to the right.

The 49 grid point elevation so obtained are shown below in the same
positions as for the gridded image above
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constructing polyhedron “tiles” inside the
application I use to create the code for 3D printing of objects - “OpenSCAD”. The values highlighted above indicate the
elevations at each corner of the polyhedron solid tile for the uppermost North-East tile in
the gridded figure above. Tiles were then created for all the other 48 gridded points.
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The next objective was to begin to flood the tiled surface with water to see where it would collect. This was most easily
done by the “Union” command in OpenSCAD which “glues” two operations together. So another tiled surface was
constructed by creating a water surface 0.1m deepand then “union” it to the surface above. This should mean that the
depth of 0.02m in the upper table would become flooded. This is almost like a groundwater flooding scheme as the

water appears from below - but it could also be seen as the accumulation point for local rainfall and runoff from the
surrounding tiles.



This produced the tiled image shown to the 5] o
right. The blue patch shows where this flood ~ P2
area is. The actual location will be shown later - _|
but it is where the Letcombe Brook goes under | .
the Denchworth Road. The water level was
raised by 0.1m each time and the openSCAD
model run again. It’s not until the water level
has reached 0.6m above the datum of 72.5m
(i.e. 73.1m) that flooding begins around the
Vale Avenue junction.
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certain points along the Letcombe Brook between the North and South
limits of the gridded area. These elevation values were again taken from
the LIDAR map on the PVFF site. So flooding at the Vale Avenue/Main
Street junction area, through rainfall and possible runoff would occur
before the Letcombe Brook overtops its banks which, on the eastern side,
are between 74.09m and 73.67m - well above the 73.1m when “flooding”
first begins.

Even when the water level “rises” to 1.1m (i.e.
72.5 + 1.1 = 73.6m) - still below the lowest
Eastern Bank level of 73.67m, flooding is still
increasing around the Vale Avenue - High

Street junction as shown in this tile grid image.
But the map image lower down will explain

this more fully. By this time, the flooded area
around the Denchworth Road junction is quite -
expansive.
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Currently I haven’t tried to do any modelling of —|
what happens when the Letcombe Brook does
overflow its banks. But by increasing the
flooding depth by 0.1m increments up to a ny
depth of 1.6m the openSCAD modelling creates |
the following grid pattern for 1.6m water level —
above the datum of 72.5m. . -
So where exactly does the flooding begin? The
following set of images show an overlay of the
openSCAD “flooding” images onto the
elevation and structure map of Grove for the
three model images shown above.




It is apparent from the middle map image overlay, that the flooding when the Letcombe Brook overtops its banks - it’s
the western side of the Brook that floods first.

Round-up:

This is a very crude model that takes no account of the elevation variability within each of the 49 Tiles, where a flat
surface is constructed from the four vertices at each corner - like a square table lifted by one leg. But is does seem to
largely follow the flooding scenario in Grove for the 2007 flood event.

Just to reiterate - this exercise is just showing where water might end up if runoff from the urban area during a heavy
storm overwhelmed the drainage system, which from personal observation of water running over the top of, rather than
down, road drains seems to occur for intense storms.

The other way of viewing this exercise is from a groundwater flooding perspective. The model gradually increases the
water level from below until the water level begins to be above the local elevation. While this may not happen in urban
areas covered in impermeable surfaces (drives, roads, house foundations), areas such as parks, over spaces, gardens may
experience flooding of this nature - it would be useful for residents to report evidence of possible groundwater flooding
which is a particular problem, for example, in some areas of Oxford. It may also be partly to explain why fields in the
Vale remain flooded for very long periods. But I need to add that this is speculation at present - more recorded, as
opposed to anecdotal, data is required to either rule out or rule in the contribution that urban runoff or groundwater
flooding is having in the frequent flooding of Grove and other urban settlements in the local area.



