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Flood Risk Sources
	

Figure 1 – Aerial image of Staithes. 

Staithes is situated on the North Yorkshire coastline and is subject to the risk of flooding from multiple 
sources. These sources are as follows: 

	 Sea flood risk – this is a result of the coastal location of Staithes and the impact of sea levels 
and wave action within and surrounding the harbour. 

	 Fluvial flood risk – this is a result of the Staithes Beck which flows to the west of the village 
and connects into Staithes Harbour. 

	 Surface water flood risk – this is a result of rainfall and its drainage within the village. 
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Current Level of Flood Risk 

The Environment Agency (EA) Flood Map for Planning has been utilised to confirm the current level of 
flood risk for the town of Staithes. Figure 2 is a screen grab taken from the EA Flood Map showing the 
various flood zones associated with fluvial and sea flooding which are present in the town. Information 
presented on the Environment Agency maps is a general indicator of an area’s flood risk. As such it is 
not suitable for identifying whether an individual property will flood. This service uses computer 
models to assess an area’s long-term flood risk from rivers, the sea, surface water and some 
groundwater. It does not include flood risk from sources such as blocked drains and burst pipes. 

Figure 2 Environment Agency Flood Map for Planning (downloaded November 2019). 

In reviewing the flood map, it can clearly be seen that the entirety of Staithes Harbour is at risk of 
flooding as it is situated within Flood Zone 3(A). 

(Flood Zone 3A High Probability is defined as land having a 1 in 100 or greater annual probability of 
river flooding; or land having a 1 in 200 or greater annual probability of sea flooding. (area shown in 
dark blue on the Flood Map)) 

This flood zone extends from Staithes Harbour and breakwaters up to Staithes Beck and affects 
properties on Northside, Beckside and High Street. 
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Breakwaters 

The flood extent shows evidence of parts of the breakwater being captured within Flood Zone 3. 

Figure 3 Environment Agency Flood Map for Planning (downloaded November 2019). 

Available LIDAR information and design data from the 1999 High Point Rendel report, shows that the 
additional rock armour placed on the seaward face of the breakwaters has a crest level of 
approximately 5.4mOD (Ordnance Datum). 

This represents an increase in height over that of the concrete section of the breakwater which has an 
approximate level of 3.5mOD. 

Figure 4 Cross section through breakwater extracted from LiDAR data 
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This is therefore reflective of the flood extent figures and also recorded events, whereby the 
breakwater structures have been partly submerged, whilst the rock armour crest remained above 
water level. 

Staithes Harbour 

Based on the flood extent plan, flooding largely seems to be constrained within Staithes Harbour due 
to the existing sea walls. 

Figure 5 Environment Agency Flood Map for Planning (downloaded November 2019). 

Reviewing available LIDAR information, the sea wall crest levels appear to range from 6.0-6.5mOD. 
These levels can therefore be seen as a contributing factor in reducing flood risk to properties 
positioned behind the sea walls. 
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Figure 6 Cross section through seawall extracted from LiDAR data. 

There is evidence of an extension of the flood extents into the High Street and Seaton Garth roadways, 
potentially as a result of wave overtopping and localised low points along the sea wall crest. 

This flood extent is reflective of previous recorded incidents which have highlighted local 
flooding/wave overtopping within this area. 
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“Northside” 

The “Northside” area on the left bank of Staithes Beck which contains the RNLI Station, the Yorkshire 
Water Sewerage Pumping Station, and slipway appears to have ground levels of approximately 
4.0mOD and is shown to be at risk of flooding. 

Figure 7 Environment Agency Flood Map for Planning (downloaded November 2019). 

Figure 8 Cross section extracted from LiDAR data. 
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Surface Water Flooding
	

Figure 9 indicates the surface water flood risk in the town. An area of high risk is deemed to have a 
chance of flooding greater than 3.3% each year, with medium risk between 1% and 3.3%. The 
likelihood of flooding shown is only a general indicator of flood risk and flooding from surface water 
is difficult to predict. 

Figure 9 Environment Agency Flood Map for Planning (downloaded November 2019). 

The area at risk appears to be linear and adjacent to a small channel parallel to Church Street before 
extending into High Street and Seaton Garth. The drainage regime in the area is unknown, however 
assuming that the surface water in this are outfalls into the harbour, the condition of the structure 
forming the outfall (most likely the seawall), the condition and operation of any non-return/flap 
valves may be an important consideration to ensure flood risk can be managed. 
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Climate Change / Sea Level Rise Predictions 

Extreme Sea Levels Guidance 

The Environment Agency’s Coastal Flood Boundary Conditions for the UK: Update 2018 (May 2019) 
has been utilised in determining the impact of climate change and sea level rise in Staithes. 

This dataset represents an update of the previous 2011 studies and the improvements of this update 
provide the best available coastal flood boundary conditions which support risk-based flood and 
coastal erosion risk management. 

This information has been utilised on the current project due to the information available on extreme 
sea levels. Given that Staithes is at risk of a 1 in 200 year or greater annual probability of sea flooding, 
using the Environment Agency Extreme Sea Levels, this equates to a peak sea level of 4.00mOD 

	 It should be noted that these Extreme Sea Levels represent peak sea level values for each 
scenario/event for still-water sea levels only. This does not take into account any localised increase 
in sea level that may be induced by onshore wave action, orientation or topography. 

	 Results were taken from the modelling of extreme coastal events only. A background fluvial flow 
may have been included such as the index flood QMED, but the results do not include any joint 
probability of extreme fluvial and coastal event modelling. 

Climate Change Guidance 

With the information provided on the peak sea level in a 1 in 200 year flood event, the Environment 
Agency Flood Risk Assessment: Climate Change Allowances (15 February 2019) has been utilised to 
estimate the impact that climate change would have on flood risk in the 50 year and 100 year appraisal 
periods. Allowances are provided in Table 1. 

Page 8
	



  
 

                      
     

 

 

 

        

 

                

        
  

    
  

      
      
      
    

 

             

 

                 

  

 

             

   

 

  

Table 1 Sea level allowance for each epoch in millimetres (mm) per year with cumulative sea level rise for each epoch in 
brackets (use 1990 baseline) 

50 Year Appraisal Period – Climate Change Consideration 

Given the 50 year appraisal period consider 2019 as year zero. 2069 would represent year 50. 

Period Number of years Rate of sea level 
rise (mm/year) 

Sea level rise for 
period (mm) 

2019 – 2025 6 2.5 15 
2026 – 2055 30 7 210 
2056 – 2069 14 10 140 
Totals 50 - 365 

Total projected sea level rise for 50 year appraisal period = 365mm. 

Current 1 in 200 year flood event (based on 2018 EA Coastal Flood Boundary Sea Level Dataset) 

= 4mOD 

Predicted level during a 1 in 200 year flood event at year 50 

=4m + 365mm 

=4.365m 
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100 Year Appraisal Period – Climate Change Consideration
	

Given the 100 year appraisal period considers 2019 as year zero, 2119 would represent year 100.
	

Period Number of years Rate of sea level 
rise (mm/year) 

Sea level rise for 
period (mm) 

2019 – 2025 6 2.5 15 
2026 – 2055 30 7 210 
2056 – 2085 30 10 300 
2086 - 2115 30 13 390 
2116 – 2119* 4 16 64 
Totals 100 - 979 

*Dataset prediction end at 2115. Assumed that rate of increase follows a similar pattern of being 
increased by an additional 3mm. Therefore 2116 to 2145 30 year period has expected increase of 
16mm/year. 

Total prediction of sea level rise for 100 year appraisal period = 979mm 

Current 1 in 200 year flood event (based on 2018 EA Coastal Flood Boundary Sea Level Dataset) 

= 4m 

Predicted level during a 1 in 200 year flood event at year 100 

=4m + 979mm 

=4.979m 
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Climate Change Considerations - Flood Extent 

Figure 10 illustrates the projected extents of flooding using sea levels which incorporate climate 
change projections for several scenarios. The estimated levels and corresponding flood extents 
relate to the still water level and do not consider the potential increase of flood risk which would 
be caused by wave overtopping. 

Figure 10 Estimated flood extents over a range of climate change projections 

This information coincides with that of the EA Flood Map for Planning, whereby the same 
properties/structures are affected in a present-day 1 in 200 year event. 

In the 1 in 200 year event with 50 years climate change, there is significant increase in flood extent 
expanding around the RNLI Station and YW Sewerage Pumping Station and also around the Eastern 
Breakwater. In the 1 in 200 year event with 100 years climate change, there is a further increase in 
the flood extent around the RNLI Station and YW Sewerage Pumping Station and also around the 
Eastern Breakwater. 

Based on the projected levels, it can be seen that the crest level of the breakwaters is not be expected 
to be exceeded. Whilst the crest level may not be exceeded, the breakwaters are expected to become 
increasingly ineffective after their design life has elapsed, leading to increased wave action within the 
harbour and potentially increasing the frequency/magnitude of sea wall overtopping. 
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Figure 11 Cross section through breakwater extracted from LiDAR data, showing projected sea levels 

A similar condition is evident at the sea wall whereby the sea wall crest is not exceeded by present-
dayor projected future extreme still water levels, however there is a risk of potential wave 
overtopping due to increased wave action in the harbour due to the breakwaters being increasingly 
ineffective as wave protection. 

Figure 12 Cross section through sea wall extracted from LiDAR data showing projected sea levels. 
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Wave Overtopping Considerations 

In the absence of a hydraulic model, an approximate calculation has been undertaken to determine 
the potential impact wave overtopping would have when combined with the still water sea levels 
and climate change projections. 

Peak Water Level in 1 in 200 year event with 100 year climate change allowance = 

4.979m 

Base Level of Harbour Sea Walls (approximately) = 

2.5m 

The retained level in the harbour during a 1 in 200 year event with 100 year climate change 
allowance = 

4.979-2.5 

2.479m 

Retained Wave Height = 

2ൗ3 * 2.479 

1.65m 

Potential Wave Increase = 

1.65 * 1ൗ2 

0.825m 

Potential Overtopping Level = 

0.825 + 4.979m 

5.804m 
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This level of 5.804mOD would be lower than the sea wall crest level of 6.5mOD. This therefore 
implies that there would not be overtopping in a 1 in 200 year event with a 100 year climate change 
allowance. 

Figure 13 Cross section through breakwater extracted from LiDAR data showing estimated sea level and wave heights 

Whilst this level would not exceed the sea wall crest (6.5mOD), it is probable that there would be 
some overtopping locally along the harbour wall as previously reported as occurring in the current 
condition. 

Given this previous evidence which conflicts with predicted overtopping events, it is suggested that 
detailed modelling is undertaken to assess the wave action and wave overtopping in the harbour 
based on the climate change considerations. This should provide additional information to 
accurately assess the future risk of flooding to properties and infrastructure within the harbour area, 
particularly as the breakwaters become less and less effective over time. 
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Observed Storm Events 
A storm event was experienced in late September 2019. The Environment Agency issued a Flood 
Warning due to potential for overtopping of roads and low-lying coastal areas as a result of high spring 
tides. Areas identified as most at risk were properties bordering Staithes Beck, including those on 
Beckside and the High Street down to the Cod and Lobster Public House. 

Figure 14 – 30th September 2019, North Breakwater photographed by Harbour Master (Ian Banks). 

Figure 15 – 29th September 2019, South Breakwater photographed by Cllr Marion Watson. 
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Recommendations 

To better understand the future flood risk to properties and infrastructure as the breakwaters become 
less and less effective over time, it is recommended that detailed wave modelling is carried out. This 
exercise should also incorporate the current industry guidance on climate change. 

This will provide an improved understanding of the likely timing of the next required intervention and 
hence allow consideration of future investment, funding or other actions required to manage what 
will become an increasing risk over the coming years. 
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