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Glossary and Modelling Short Codes 

Table 1: Glossary of Technical Terms 

Term / Acronym Definition 

1D (model) 
One dimensional – A type of model typically built using watercourse cross-section 

survey data to represent the watercourse and adjacent floodplain 

2D (model) 
Two dimensional – A type of hydraulic model typically built using LiDAR and site-

specific topographic data to represent the wider floodplain 

1D-2D (model) 
A combination of 1D and 2D modelling (i.e., typically a representation of the 

watercourse and floodplain respectively) 

AEP 
Annual Exceedance Probability – the probability that a storm event will occur in 

any given year 

Defra Department for Environment, Food and Rural Affairs 

DfI 
Department for Infrastructure – one of nine departments in Northern Ireland 

responsible for regional strategic planning and development policy 

EA 
Environment Agency – non-departmental public body responsible for the 

protection and enhancement of the environment in England 

ESTRY Industry standard flood modelling software (1D engine built into TUFLOW) 

FCA Flood Consequence Assessment 

FRA Flood Risk Assessment 

FFL Finished Floor Level 

Flood risk 
The product of the frequency or likelihood of a flood event and the consequences 

(such as loss, damage, harm, distress and disruption) 

FMP Flood Modeller Pro – industry standard flood modelling software 

HMR Hydraulic Modelling Report 

IDB Internal Drainage Board 

LA Local authority 

LiDAR Light Detection and Ranging (i.e., Ground elevation data) 

LLFA Lead Local Flood Authority 

Main river 

A watercourse on which the relevant regulatory body (e.g., EA/NRW/SEPA/DfI) has 

permissive powers, but not a duty, to carry out maintenance, improvement, or 

construction work. 

MIKE 

(11/21/FLOOD) 
Industry standard flood modelling software 

NGR National Grid Reference 

NRW 
Natural Resources Wales – Welsh Government sponsored body responsible for 

managing the environment and natural resources of Wales 

Ordinary 

watercourse 

A river, stream, ditch, cut, sluice, dyke or non-public sewer that is not a designated 

main river, and for which the LA has flood risk management responsibilities and 

powers. 
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Term / Acronym Definition 

SEPA 
Scottish Environment Protection Agency – non-departmental public body 

responsible for the protection and enhancement of the environment in Scotland 

TN Technical Note 

TUFLOW Industry standard flood modelling software 

 

Short codes are used in the naming and referencing of model files, events and scenarios to ensure a 

consistent, high-quality naming convention is followed and to simplify communication of model results. 

Table 2: Modelling Short Codes 

Model Short 

Code 
Definition 

ABC Model identifier 

BL[x]-[y] 
A y% blockage at location x 

(e.g., BL1-67 – 67% blockage at location “1”) 

BR[x]-[y] 
A y metre wide breach scenario at location x 

(e.g., BR2-50 – 50m wide breach at location “2”) 

CC Climate change 

DEV Post-development site layout 

EXG Existing (pre-development) site layout 

MIT Flood mitigation option 

NC 

“Normal conditions” 

A model setup representative of present channel and floodplain conditions 

throughout the study area – no additional structure blockages, defence breaches 

or pump failures 

OPT Development option  

Q[x] 1 / x % AEP fluvial event 

R[x] 1 / x % AEP pluvial event 

ST[x] 
Sensitivity test x 

(e.g., ST1 – channel and floodplain roughness +20%) 

T[x] 1 / x % AEP tidal event 
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Introduction 

Waterco has been commissioned to undertake a high-level hydraulic modelling study in support of proposed 

residential development allocation sites situated throughout King’s Somborne, Hampshire, SO20 6PW. A 

location plan and aerial image of the study area is provided in Appendix A .  

The residential development sites considered as part of this study include: 

• KS3 – Developable area of 3,300m² - Up to 15 dwellings 

• KS5 (SHELAA 148b) - Developable area of 3,100m² - Up to 15 dwellings 

• KS7 (SHELAA 80) - Developable area of 1,600m² - Up to 7 dwellings 

• SHELAA 81 – Developable area of 1,600m² - Up to 7 dwellings 

• KS6 – Developable area of 900m² - Up to 4 dwellings 

The main objective of this hydraulic modelling study is to quantify existing flood risk throughout King’s 

Somborne and the change in flood risk elsewhere (if any) as a result of allowing the proposed developments 

to discharge surface water runoff to the nearby watercourse, Somborne Stream, at limited discharge rates. 

To enable this assessment, a 2D hydraulic model of Somborne Stream and the surrounding floodplain has 

been constructed. This report summarises the hydraulic modelling works completed. 

Hydrology 

A hydrological study of Somborne Stream has been completed to derive flood flow hydrographs. Catchment 

descriptors (CDs) for the catchment have been purchased through the FEH web service and used as input for 

the Revitalised Flood Hydrograph (ReFH2) method, implemented through a specific software (version 2.3) 

developed by Wallingford HydroSolutions. The catchment boundary and CDs are reported in Appendix B .  

Hydrographs have been obtained for a range of fluvial design events, namely the 5%, 1% and 0.1% Annual 

Exceeding Probability (AEP) events. A climate change (CC) allowance of +35% has been applied to the 1% AEP 

event in line with the current Environment Agency (EA) climate change guidance. Peak flows are summarised 

in Table 3. 

Table 3: Fluvial peak flows estimated through the ReFH2 method 

Fluvial Design Event 

(AEP) 

Peak Flow 

(m3/s) 

5% 3.39 

1% 4.83 

0.1% 9.35 

1% +35%CC 6.52 
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Hydraulic Model Build 

The information provided in this section details the modelling works carried out as part of this scheme. The 

model log1 provided with the model files should be consulted if further details are required. An explanation 

of the file, event and scenario naming convention used is provided in the model log. A model extent is 

provided in Appendix C . 

Table 4: General model overview 

General Model Overview 

Model Type: 2D 

Software 
Builds: 

TUFLOW 2020-10-AB HPC single precision 
(Latest build available at the time of issue) 

Simulation 
Type: 

Fluvial 

Waterco 
Model 

Reference & 
Version: 

14083-Item 1-v5 

Table 5: Data sources 

Data 
Source 

Doc Ref Provider Date/Age Comments 

Site 
locations 

E-Development_Locations.pdf Client - 

Used to locate the development 
sites and position the 
post-development watercourse 
inflow locations 

LiDAR 
data 

(terrain) 

Tile SU33se 
(Both 1m and 2m resolution) 

EA 
April 2021 
(from file 

timestamp) 

Full model coverage available at 
2m resolution 
Partial model coverage available 
at 1m resolution (full coverage 
across development sites) 

 

  

 

 
1 Doc ref: 14083-Model_Log.xlsx 
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Table 6: 2D model details 

2D Model Details 

Number of 
Domains and 

Extent: 

Single domain covering approximately 3.5km of Somborne Stream and its floodplain 
through King’s Somborne 

DTM Data 
Sources: 

EA LiDAR DTM (1m/2m) with the highest resolution data taking precedence. 

Cell Size: 
2m – this resolution is adequate to represent the flow paths through King’s Somborne 
whilst maintaining a reasonable run time 

Building 
Representation: 

High roughness – 0.5s/m1/3 
Building locations defined by OS MasterMap data 

Roughness 
Approach and 

Values (s/m1/3): 

Manning’s n based on Chow (1959), photographs, and aerial imagery. 
Land use based on OS MasterMap data. 

• Buildings – 0.5 

• Land (gardens/general) – 0.04 

• Inland water – 0.03 

• Trees – 0.06 

• Roads, tracks and paths – 0.02 

• Roadside – 0.03 

• Structures (e.g., bridges) – 0.04 

Boundary 
Conditions: 

Flow-time boundaries applied to the upstream end of each watercourse, with 
additional source-time boundaries applying a distributed flow along the length of the 
model. 

Structures: 

No structures within the study area have been included within the model. This omission 
is unlikely to noticeably affect the assessment of the impact of allowing the proposed 
development sites to discharge surface water directly to Somborne Stream at a limited 
discharge rate. 

Post-
Development 

Layout: 

Greenfield runoff rates have been calculated for each proposed development site and 
found to be below 1 l/s. The discharge rate for each site has been modelled as 2 l/s 
(rate at which flow control devices can work optimally) to provide a cautious estimate 
of offsite impact on flood risk (if any). 

Other DTM 
Adjustments: 

Bed levels along the Somborne Stream channel have been estimated based EA LiDAR 
data and modified following assumptions after a review of photographic evidence as 
no channel survey data was available. The channel is assumed to be approximately 2m 
wide. 

Initial 
Timestep: 

1s 

Initial 
Conditions: 

Simulation restart files have been generated by completing constant flow simulations 
and applied to all flood simulations. 

Non-Default 
Parameters: 

Cell Wet/Dry Depth = 0.2mm 
(parameter altered due to the chance of shallow flows – default value 2mm) 
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Model Results 

Maximum flood depth, velocity and hazard mapping has been provided for each primary simulation in 

Appendix D . Flood hazard ratings have been calculated in accordance with DEFRA document ‘FD2320: Flood 

Risks to People’ and EA guidance document ‘Supplementary Note on Flood Hazard Ratings and Thresholds’. 

Flood depth difference mapping is also included in Appendix D and provides a comparison of flood depths 

between the existing scenario and proposed development scenario (with 5no. 2 l/s inflows applied to 

represent surface water discharge from the development sites). Flood depth differences less than 20mm are 

not reported as a change.  

The model results show that during a 5% AEP fluvial event, flood depths along a short stretch of Winchester 

Road (NGR 436640 131250) experience an increase of between 20-35mm as a result of the additional surface 

water discharge from the development sites. Existing flood depths on Winchester Road in this location are 

up to 100mm. Some rear gardens of properties along Riverside Gardens experience an increase in flood 

depths of 30mm, with existing flood depths around 300mm. There is negligible change in flood depths 

elsewhere throughout King’s Somborne. 

The results of all other simulations (1% AEP, 1% AEP plus 35% CC and 0.1% AEP) show that there is negligible 

change in flood risk as a direct result of allowing the 5no. proposed development sites to discharge surface 

water to Somborne Stream at 2 l/s per site. Differences in reported peak water levels are generally less than 

+1mm during the 1% AEP, 1% AEP plus 35% CC and 0.1% AEP events. 

The flood hazard rating on Winchester Road remains as ‘low’ (caution) during both the existing and proposed 

development scenario 5% AEP flood event.  

Model Performance 

Run performance has been monitored throughout the model build process and then during each simulation 

carried out, to ensure a suitable model convergence was achieved. A review of the 2D log files shows that 

there are no comments, warnings or errors warranting attention. 

Model Validation 

A comparison between the EA Flood Map for Planning (Appendix E) and the modelled flood extents shows a 

good level of agreement, providing confidence in the model setup. 

No model sensitivity testing has been completed. 

Model Limitations 

The representation of the Somborne Stream channel has been estimated from LiDAR data and available 

online photographic evidence. No survey data has been provided to confirm the modelled bed levels or 

channel dimensions. 

There are several potentially hydraulically significant structures along Somborne Stream through King’s 

Somborne. None of these structures are represented within the model as no channel survey data was 

provided. 

The ReFH2 method was solely used to provide estimates of the fluvial flows present along Somborne Stream. 
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Hydrological best practice is the use of different flow estimation methods, as using a single approach may 

result in over or underestimated flows. 

Post-development discharge rates have been set to 2 l/s per site (5no. sites), higher than the calculated 

greenfield runoff rate. 

None of these model limitations is likely to significantly impact the high-level assessment of change in offsite 

flood risk throughout King’s Somborne, though a more detailed study should be completed should the design 

of one or more of the proposed development sites be progressed further. The detailed study should be 

informed by channel and topographic survey data and include a full hydrological study. 
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Conclusions and Recommendations 

This hydraulic model is considered suitable to quantify the impact of the proposed developments discharging 

surface water to the Somborne Stream. During the 1% AEP, 1% AEP plus 35% CC and 0.1% AEP events, there 

is a negligible change in flood risk as a direct result of allowing the proposed 5no. development sites to 

discharge surface water directly to Somborne Stream at a rate of 2 l/s per site. 

During a 5% AEP fluvial event, flood depths along a short stretch of Winchester Road (NGR 436640 131250) 

experience an increase of between 20-35mm as a result of the additional surface water discharge from the 

development sites. Existing flood depths on Winchester Road in this location are up to 100mm. Some rear 

gardens of properties along Riverside Gardens experience an increase in flood depths of 30mm, with existing 

flood depths around 300mm. There is negligible change in flood depths elsewhere throughout King’s 

Somborne. 

A more detailed study should be completed should the design of one or more of the proposed development 

sites be progressed further. The detailed study should be informed by channel and topographic survey data 

and include a full hydrological study. 
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Appendix B  Catchment Area and Catchment Descriptors 
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Descriptor FEH Original Value 

AREA 57.125 

ALTBAR 93 

ASPBAR 270 

ASPVAR 0.14 

BFIHOST 0.96 

BFIHOST19 0.928 

DPLBAR 7.13 

DPSBAR 54.1 

FARL 1 

FPEXT 0.0343 

FPDBAR 0.196 

FPLOC 0.918 

LDP 13.06 

PROPWET 0.34 

RMED-1H 10.3 

RMED-1D 33.9 

RMED-2D 45 

SAAR 791 

SAAR4170 836 

SPRHOST 5.55 

URBCONC1990 -999999 

URBEXT1990 0.0015 

URBLOC1990 -999999 

URBCONC2000 -999999 

URBEXT2000 0.0042 

URBLOC2000 -999999 

C -0.02495 

D1 0.40089 

D2 0.29595 

D3 0.38054 

E 0.29192 

F 2.37367 

C(1 km) -0.025 

D1(1 km) 0.385 

D2(1 km) 0.312 

D3(1 km) 0.389 

E(1 km) 0.29 

F(1 km) 2.385 
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Appendix C  2D Model Extent  
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Appendix D  Simulated Flood Maps 
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