




combination of sewer surcharging, overland flow and groundwater flooding.  The nodal surface water 
pipe (PIPE12) shown in Figure 2 receives the flows from three upstream sewered sub-catchments; it is 

 
Figure 2. LiDAR topographic image for a 4.5 ha section of the Birmingham Eastside 

development area 
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these three minor branch sewers which comprise the 4.5 ha experimental catchment, that have been 
used in the preliminary testing of the model.  The simulation outcome predicted by the STORM 
model for the PIPE12 nodal link to the three sewered sub-catchments for the experimental 4.5 ha 
Eastside development is shown in the left hand diagram to Figure 3. The hydraulic capacity of this 
160mm separately sewered pipe system is exceeded by flows greater than 0.2 m3/s and thus 
surcharged overflows from the PIPE12 manhole occurred frequently during this extreme event as seen  
 

Figure 3.  Predicted Flow Distribution and Exceedance Overflows 

 
from the left hand diagram in Figure 3.    The rapid response and exceedance overflow of such small 
diameter surface water drainage systems during extreme events, as illustrated in the surface water 
flood map in the centre of Figure 3, is now recognised as being a major issue for urban pluvial 
flooding.   The problem can only be successfully resolved by the introduction of management 
strategies which actively utilise source controls, as illustrated by the right hand diagram in Figure 3. 
 
The developed SWITCH SUDSLOC tool allows the user to identify and add a particular type of 
SUDS to a GIS-based urban landuse distribution. The tool interacts through the mouse cursor symbol 
(shown by a parachute symbol in Figure 4), to select an appropriate SUDS locations. As the cursor 
moves across the screen, the cursor image changes automatically in relation to whether the site area is 
suitable or not for the particular SUDS being considered.   Locations within the Eastside experimental 
subcatchment where the SUDSLOC tool considers that both green roofs and porous paving are  

 



 
Figure 4. Snapshot of the three BMP site selection tools (A: Potential Areas tool, B: Site-by- Site 

tool and C: ADD BMP tool). 
 

 
 
possible drainage solutions, cover some 40% (1.8 ha) and 30% (1.35 ha) of the total 4.5 ha surface 
area respectively. The STORM model was then re-run with these SUDS types in place with the 
simulation outcome shown in the right hand diagram of Figure 4.  The sewer overflow times remain 
much the same as previously predicted, but the severity and incidence of surcharging is reduced with 
a 32% reduction in total flow volume being achieved.  It is also clear that a considerable ‘damping 
down’ of the flow variability in response to the rainfall fluctuations is predicted with the SUDS 
controls installed.  
 
It is clear that GIS-based platforms utilising coupled 1D/2D modelling approaches can help identify 
critical drainage areas and identify pluvial flood risks resulting from complex urban surface-sewer 
interactions as well as supporting stakeholder evaluation of the performance effectiveness of differing 
SUDS controls.  Such modelling tools can facilitate the design, selection and location of SUDS source 
controls to make “space for flood water” and to ensure minimum adverse effects on proposed as well 
as existing development. 
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