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1 Introduction 

1.1 In the Hull Surface Water Flood Management Plan (SWMP), a risk based 

approach has been used in the identification of surface water flood risk 

and assessment of alleviation options. 

1.2 Initially, a low resolution surface water model was used to assess the surface 

water flood risk for the whole of Hull and surrounding areas. Following 

agreement with the Hull SWMP partners, the areas identified as having a high 

surface water flood risk have been modelled in more detail to provide greater 

accuracy and understand causes of flooding. Alleviation options have been 

proposed and when agreed will be modelled for these high risk areas using the 

detailed models. 

1.3 This technical note outlines the modelling approach for the detailed 

models, initial findings and outlines possible mitigation options to allow 

partner discussions into feasibility. A more detailed approach to Hull 

SWMP modelling was provided in Technical Note "Modelling Approach 

and Assumptions". 

2 High risk surface water flooding areas 

2.1 A decision on which areas constitute high risk zones was taken by the Hull 

SWMP partners at the progress meeting on 2nd July 2009. This has been 

based upon frequency of flooding; depth of flooding; damages incurred; 

social, environmental and commercial considerations. Following agreement 

with Hull SWMP partners, the areas identified as having a high surface water 

flood risk were Orchard Park in the north-west of the city and Derringham in 

the far west of the city. 

2.2 Two high resolution TuFLOW models were developed to represent 

overland flow in more detail than the previous low resolution models. The 2 

D high resolution model grids comprise elevations from the digital terrain 

model (DTM) and have a cell size of 5m x 5m which better represents flow 

paths along roads and around large buildings. Rural run-off entering the 

high risk areas has been modelled by extracting the rural-runoff flows from 

the low-resolution model and applying them to the high resolution model. 
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The two models were run for a simulated period of 24 hours with 

a second timestep. 

2.3 As requested at the partner meeting on 2 July 2009, a number of sensitivity 

runs have been carried out on the high resolution models to determine if 

roughness coefficients affect depth and extents of flooding. Building 

roughness was tested at 0.3, 0.5, 1.0 and 2.0 while urban areas where tested 

at 0.01, 0.015 and 0.02. 

2.4 The results of the sensitivity for Derringham showed little variation in depths 

or flooded extent. The greatest difference in depth was in the Allotment area 

south of County Road North with a difference of 0.13m; however this was an 

isolated area with the majority of depths varying between 0 - 0.02 m. 

2.5 The result of the sensitivity for Orchard Park showed similar results with 

average changes in depths varying between 0 - 0.03m. 

2.6 Roughness values of 1.0 for buildings and 0.015 for urban areas were 

selected as the most suitable values for the high resolution model, where 

flow paths such as roads are represented. 

3 Flood Flow Routes 

3.1 The high resolution model for Derringham shows the main flow route into 

the area is runoff from the west through Willerby. This runoff enters 

Springhead Park Golf Course from Wolferton Road, ponds behind Sand 

Dike, and subsequently flows along Willerby Road into Derringham. The 

general direction of surface water flow from Willerby is validated by anecdotal 

evidence from the 2007 flood event. The model shows flood flows along 

Willerby Road then into Hotham Road South leading on to Westlands Road, 

Louis Drive, Manor Road, Bloomfield Avenue, Country Road South (and the 

adjacent allotment gardens), across Calvert Road and onto Heather Close. 

South of Willerby Road, there is flood flow onto Ridgeway Road, Reldene 

Drive, Nelson Road, Woodlands Road, and on to the school and Ampleforth 

Grove and Hackness Grove. Figure 3.1 below shows the flow routes 

identified from the model results for Derringham. 
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Figure 3.1. Flow routes identi fied from Derringham model results. 

3.2 The high resolution model for Orchard Park shows the main flow is runoff 

from the western edges of the urban area adjacent to the police training 

centre. Flow enters through Orchard Park Road, Danepark Road, Caldane, 

Maldane and along Hall Road and the adjacent streets that branch off from 

Hall Road. There appears to be some flow which leaves the urban area to the 

north along Thorepark Road. Figure 3.2 below shows the flow routes 

identified from the model results for Orchard Park. 
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Figure 3.2. Flow routes identified from Orchard Park model results. 

4 Flood Flow Depths 

4.1 Attached with this technical note are draft A3 flood extent figures. Figures 1 

and 3 show flood extents for the 1 in 100 year flood event for both Orchard 

Park and Derringham. Figures 2 and 4 show flood extents for the same return 

period with all rural run-off removed from the modelled inflows. 

4.2 The Derringham model (Figure 3) shows that flood depths are greatest 

adjacent to County Road North/South and streets adjacent to Willerby 

Road. There is little flooding in the north of Derringham. The 

Derringham model with all rural inflows removed (Figure 4) shows a 

drastic reduction in flooded extent, with only isolated pockets (low spots) 

being susceptible to surface water flooding. 

4.3 The Orchard Park model (Figure 1) shows extensive flooding in the northwest 

of the urban area, with streets adjacent to Hall Road being badly affected. The 

area around the police training centre is also susceptible to deep flooding due 

to run-off from the surrounding areas. As with the Derringham model, 
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the Orchard Park model with no rural inflows (Figure 2) shows a drastic 

reduction in the extent of the flooded area. 

4.4 As a sensitivity test and comparison the high resolution models were 

compared with the low resolution model produced earlier. Generally the 

low resolution model predicts flood extents and depths will be greater 

than the high resolution models. 

5 Alleviation Options 

5.1 Additional model simulations have been carried out where the rural runoff 

entering each area is set to zero. This provides a good indication of the 

potential benefits of intercepting the rural inflows into the urban area. Figures 

2 and 4 show maximum depth for Orchard Park and Derringham, 

respectively, when rural runoff is set to zero. Comparing these figures with 

Figures 1 and 3 (with rural runoff) clearly indicates the large benefits of 

intercepting the rural runoff into both Derringham and Orchard Park. Flood 

extents and depths are greatly reduced with depths over 0.3m virtually 

removed for the 100-year return period flood. 

5.2 High risk modelling has indicated that intercepting the rural inflows into the 

urban area provides the greatest level of protection against surface water 

flooding within Orchard Park and Derringham. In order to generate partner 

discussion a number of alleviation options have been devised and will be 

investigated further as agreed. These options are presented below in two 

categories. The first category includes options preventing water from entering 

the urban area. The second category seek to deal with surface water once it has 

entered the urban area and would only be considered necessary if a Category A 

option is not chosen. It should be noted that at this stage these options are 

initial only and their feasibility will be explored further as agreed with partners. 

Orchard Park 

Category A: Preventing Rural Inflows 

1. Embankment on western side of urban area to intercept and store 

rural flows (west of police training centre, reference Figure 3.2); 

 . Below ground storage area (west of police training centre); 
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Category B: Draining Rural Inflows in the Urban Area 

3. Increase overall drainage capacity in area; 

4. Provision of localised drainage enhancement at low spots 

(inclusion of new pumping stations and storage areas); 

5. Create low area to the north of Orchard Park and configure 

drainage channels/regrade roads to divert flow into storage area; 

Derringham 

Category A: Preventing Rural Inflows 

1. Raise levels around Springhead Park Golf course in order to store 

water on golf course; 

. Investigate possibility and effect of siting a storage area to the 

north west of the A164 adjacent to Willerby intercepting flows 

before they enter Willerby 

Category B: Draining Rural Inflows in the Urban Area 

3. Increase overall drainage capacity in area; 

4. Provision of localised drainage enhancement at low spots 

(inclusion of new pumping stations and storage areas); 

6 Recommendation for Discussion 

6.1 Given the findings of the modelling works, that excluding rural inflows 

into the urban areas in both Orchard Park and Derringham substantially 

reduces the flooding anticipated in these areas, Halcrow recommend that 

the Category A Options, which intercept and store overland flows before 

they cause urban flooding be investigated as part of the surface water 

management plan. This matter will be discussed at the partner meeting on 

13 August 2009. 


