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Abstract 

The increased development in areas of flood risk has been a concern for local planning authorities in 

recent years particularly with the national government’s policy of building more houses. The issue of 

flood risk has been a requirement of planning applications since 2001, with the Environment Agency 

as the statutory agency with the remit to accept or reject applications based on how the existing flood 

risk and potential future flood risk is addressed. Part of this is through using the Environment Agency 

flood zone maps. East Hanney is a small village in Oxfordshire which has experienced an inconsistent 

response from the Environment Agency in relation to the flood risk associated with planning 

applications. The use of ArcGIS and the Spatial Analyst extension was shown to be a valuable tool in 

identifying aspects of the site hydrology which had been missed by both the Environment Agency and 

consultants working on behalf of developers for two contrasting planning applications. Following this 

use of Arc GIS, the East Hanney Parish Council then funded an ArcGIS based strategic flood risk 

assessment to identify the risk of flooding for 10 potential development sites. The assessment of flood 

risk is not simply an exercise of identifying where a site is in relation to the Environment Agency’s 

flood zone maps, but it identifies the risk from all sources of flooding including rivers, small streams 

and ditches, surface water and groundwater; and it shows the direction that water would naturally 

flow from the site to neighbouring areas. The assessment proved successful in steering developers 

away from the highest risk areas.  

Study Area 

East Hanney is a small village in Oxfordshire, some 15km south of Oxford with a population of 900. 

It is situated on a flat clay vale , the Vale of White Horse with an altitude of around 60m AOD as 

shown in Figure 1. The Letcombe Brook is a designated main river which flows through East Hanney 

in a northerly direction and drains a catchment of some 45 km2. East Hanney Parish Council had 

identified 10 potential development sites across the parish which were the focus of the strategic flood 

risk assessment (Figure 2). The flat and relatively low-lying nature of the land in the parish make it 

susceptible to flooding. Large parts of the village were flooded in July 2007 both from the Letcombe 

Brook and from surface water flooding (Marsh and Hannaford, 2007; Faber-Maunsell Ltd, 2009). 

Other recent incidents of flooding included 2003, and 2014.  
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Figure 1. The location of East Hanney (background map OS Open Raster) 

  

Figure 2. The proposed development sites around East Hanney (background map OS Open Raster) 
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Planning and Flood Risk 

The response by the Environment Agency to applications for new development in East Hanney has 

been highly inconsistent. For example, a single dwelling development in land shown to be outside of 

the medium and high risk flood zones from the EA’s own detailed flood modelling was refused 

because neighbouring residents against the development submitted falsified evidence to the EA 

claiming the site to have flooded in 2007. The EA believed this information and changed the flood 

maps (Figure 3) to show the development site being in an area of medium risk leading to the refusal of 

the planning applications because of limits on the height to which the roof line of the building could 

be raised.  

 

Figure 3. EA flood outlines at the development site 

However the EA’s own LiDAR based digital terrain model (DTM) and a topographic survey of the 

site showed it to be on a mound and amongst the highest land in the village. The revised EA flood 

maps depicted an area of flooding around the crest of the mound whereas land either side, some 1m 

lower in altitude was shown not to flood, a ridiculous situation contrary to the natural laws of science 

(Figure 4). Following a planning appeal hearing the Planning Inspector rejected the EA’s map 

revisions and allowed the application. The EA were forced to withdraw the changes they had made to 

the map outlines and apologise to the applicant.  

 

Figure 4. Cross section  A to B from Figure 3 showing an impossible extent of flooding  



4 
 

By contrast an application for 200 home development in land to the south of the village adjoining the 

Letcombe Brook was approved by the EA. This was despite the much greater risk posed simply by the 

higher number of homes and an inadequate flood risk assessment undertaken by consulting structural 

engineers which did not properly describe the hydrology and historical flooding, used predicted flood 

levels from a point downstream of the development site and ignored the ancient ridge and furrow 

landscape of the site which offered significant storage of surface water during wet periods and was 

clearly visible from the LiDAR based DTM. In this instance Hydro-GIS Ltd  was part of a team of 

consultants working on behalf of the East Hanney Parish Council to support their objection to the 

development, which was rejected by the local planning authority.  

 

Strategic Flood Risk Assessment 

The combination of recent severe flooding, inconsistent decisions on planning applications and the 

growing need for housing  prompted East Hanney Parish Council to commissions a strategic flood 

risk assessment (SFRA) of the parish in order to provide initial guidance on flood risk for future 

planning applications.  Hydro-GIS Ltd undertook a GIS based risk mapping exercise as part of the 

SFRA which incorporated identifying the combined flood hazard to the development sites from a 

range of parameters including the proximity to mapped areas of historical flooding, proximity to water 

courses, proximity to EA medium and high risk flood zones, proximity to areas of impeded drainage, 

proximity areas prone to high groundwater and the proximity to flow pathways as defined by the 

DTM. The spatial extents of these parameters are shown in Figures 5 – 10. 

 

Figure 5. The extent of high (1 in 100 year) and medium (1 in 1000 year) flood risk zones from the 

EA 
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Figure 6. The extent of mapped historical flooding 

 

Figure 7 Groundwater vulnerability based on data from the British Geological Survey (2016) 
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Figure 8. Soil drainage characteristics based on data from Cranfield University (2016) 

 

Figure 9. EA map of surface water flood risk  
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Figure 10. Maps of surface flow pathways derived from the 1m LiDAR DTM. 

A risk score was derived for each development site which incorporated an area weighting factor as in 

many cases the hazard was found to only affect a small part of the site.   The scores were given as 0 

for no hazard, 1 for medium and 2 for high. The values shown in Table 1, with the higher score 

denoting a higher risk. Site B was shown to have the highest score given its location bordering the 

Letcombe Brook, proximity to areas of historical flooding, groundwater vulnerability and flow 

pathways. Although these were described as risk scores, they actually only relate to the threat posed 

by the hazard itself, the overall risk would include the exposure and vulnerability. For example if a 20 

dwellings were proposed for a site, the risk would be greater than if a single dwellings was proposed 

given the greater exposure.   
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Table 1. Risk scores for each of the development sites. 

Site 

Flood 

Zones 

Historical 

Flooding Waterway Geology Soil 

Surface 

Water 

Flow 

pathway 

Receiving 

area Total 

A 2 1 2 1 0 0 2 1 9 

B 2 1 1 2 0 0 2 2 10 

C 1 1 1 2 0 0 1 2 8 

D 2 1 1 2 0 0 1 2 9 

E 2 2 1 2 0 0 1 0 8 

F 0 2 2 2 0 0 2 0 8 

G 0 2 1 2 0 0 2 0 7 

H 0 0 1 2 0 1 1 0 5 

I 1 1 0 2 0 0 0 0 4 

J 1 2 2 2 0 0 2 0 9 

 

Conclusions 

The application of GIS provided a means of rapidly assessing the risk of flooding from the 

development sites in a way which was easily understandable for non-specialists. Using the results of 

this analysis East Hanney Parish Council was able to provide a more informed response to planning 

applications. Where development of a site with higher flood risk was proposed, the Parish Council 

would expect to have a more thorough assessment of flood risk and greater detail on the mitigation 

measures submitted as part of the application. 
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