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Notes:

The Arun SFRA is a strategic assessment of flooding. Users

of the SFRA should be aware of this when interpreting the
information presented. The user is directed to the SFRA reports
which outline the uncertainties associated with the studies.
Particular attention is drawn to the following:

- Flood extent boundaries are not considered definitive. Land
adjacent to these areas may also be at risk.

- Some flooding mechanisms have not been included in the
assessment. The 'coastal risk area' is based on advice from

LA Engineers and requires further assessment.

Arun District Council SFRA
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Appendix C, Plan 4 — Historic Incidents of Flooding from Sewers (Arun District Council SFRA, 2016 Update)
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Appendix D — Information Relating To JFLOW

JFLOW and flood outlines (Source: EA)

Flood Zones have been produced using JFLOW, a nationally consistent model. JFLOW has been used to
produce the 1% (1 in 100 year) and 0.1% (1 in 1000 year) flood outlines.

The flood outlines have been developed by applying flow and tide models to a 3D ground level map of
England and Wales, known as a Digital Terrain Model (DTM). This is created by flying an aircraft over
the whole of the country using radar to record and create a contoured model of the land. This DTM is
used as the basis of a grid of cells which is used to estimate the extent of flooding in a flood of a given
return period or probability.

The size of the flood event (1 in 100 or 1 in 100 year) is determined by the inflows to the JFLOW model,
which are calculated using statistical techniques from the Flood Estimation Handbook. The technique
used is based upon catchment descriptors and data transfer, the details of these can be found in the
Flood Estimation Handbook volume 3. The Flood Estimation Handbook provides a consistent technique
for estimating inflows to the national model and its methods are widely accepted.

The methodology is a raster-based approach, driven by an underlying Digital Elevation Model (DEM).
= Each cell has a ground level and water depth
=  Water can move to any of surrounding 8 cells where the water level is lower
= Water will pond in low spots until the water level is high enough to spill
= The velocity of movement depends on water surface slope and surface roughness
The above points describe the basic principles of the model. The two underlying principles are:
= Mass conservation within each cell
= Calculation of the fluxes between the cells

Each grid cell is treated as a small storage area. Mass conservation is applied to each grid cell. The flux
between cells is calculated using a form of the generalised weir equation.

Efficient coding is achieved by keeping a list of all currently wet cells and a list of newly wet cells. This
avoids having to search through each cell in the ground grid.

For whole catchment modelling, the hydrographs used as inflow boundary conditions represent the
whole hydrograph at that inflow location and a simple conceptual method has been derived to account
for the amount of flow within the channel banks. A simple solution was therefore sought which would
approximately account for the proportion of flow contained within the channel without requiring
further information about the channel.
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The simple conceptual method used involves two assumptions:

1. That bankfull flow (Qp) is equal to QMED as calculated by the Flood Estimation Handbook
(FEH) methods. QMED has a return period of 2 years. This assumption derives from the
concept of dominant discharge in fluvial geomorphology (Wolman and Leopold, 1957;
Wolman and Miller, 1960) where the cross-section shape is assumed to be formed by a

discharge with a recurrence interval of 1-2years.

2. That the additional channel flow (Q.) scales with both Qp and depth above bankfull (d).

The basis of the current model is that each grid cell acts as a small flood cell and the links to each of the
surrounding cells are automatically calculated. It is therefore capable of simulating the inundation
extent at a level of detail equal to the underlying DEM. It is fundamentally volume conservative and so,
in a given time period, will simulate the peak water levels across the floodplain depending on the
volume of water that has entered the floodplain. This approach is a half-way house between the
common 1D hydrodynamic models and a 2D hydrodynamic model.

Limitations

JFLOW was used to produce flood maps for the whole of England and Wales for all catchments greater
than 3 sg-km in a consistent manner. The method is therefore very generalised and therefore cannot
take account of information that may be very significant locally. This might include:

1. Effects of bridges and other structures including flood defences are not taken into account.
2. Errorsinthe DTM, caused by trees and buildings for example.

3. The effect of reservoirs and urban drainage and other man made influences on the flow
regime can only be taken into account in a very general sense in JFLOW.

4. The channel is assumed to be able to take the 2 year flow. This may not be true especially
in those modified by man.

5. Hydraulic roughness is assumed to be the same everywhere in JFLOW, but of course it is
not.

For these and many other reasons, the flood outlines produced by JFLOW can only be taken as a rough
guide, showing where more detailed flood risk assessments are essential. Flood risk assessments
should also be undertaken near small watercourses whose catchments are too small to have been
included in the JFLOW modelling.
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