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Analysis of the storm event (18/03/2020-19/03/2021) along with the impact on 
Burnham-on-Sea (BURN4a) and Sand Bay (7eSANB1) 

1.0 Introduction 
This report briefly identifies the hydrodynamic forcing between the 7th and 14th of March and the resultant 

morphological impact identified by a post storm survey undertaken at Burnham-on-Sea (7dBURN2, 7dBURN3, 

7dBurn4-A and 7dBURN4-B) on the 19th of March and Sand Bay (7eSANB1) on the 18th of March. All hydrodynamic 

and meteorological data has been obtained from the Weston Bay directional wave rider (DWR) buoy (Location: 51° 

21.13' N 003° 01.23' W) and shore station. 

2.0 Hydrodynamics 
Between the 9th  and 14th  of March, the Weston Bay DWR recorded an average significant wave height (HS) of 0.76, 

over double that of the March average recorded from 2009 to 2019 (Table 1). The peak direction of the incoming swell 

recorded for the study period (250°) was also considerably further westward than the March average (217°) (Table 1). 

Table 1 - Hydrodynamic statistics averaged from the Weston Bay DWR. Indicating significant wave height (Hs), maximum wave height (HMax), 
peak wave period (TP), mean wave period (TZ) and wave direction (Dir) for the study period and averaged across March from 2009-2019. 

 

 

 HS HMax TP TZ Dir (°) 

Spring Tide Period 09/03 to 14/03 0.76 1.21 5.19 3.68 254.00 

Average for March 2009-2019 0.36 0.72 4.90 3.20 217 

 
Despite the significantly higher HS and  more westerly wave direction, the storm threshold  was not surpassed 

throughout the study period (Fig.1). Despite this, considerable morphodynamic change and structural damage was 

observed at both survey units as discussed in section 3.0. However, the study period of relative high energy fell 

amongst the spring tide window, with several peaks in swell energy combining with several spring high tide events in 

excess of 13.5 m between the 9th and 14th March (Fig.1). 

 

 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

 
 
 

 

 
 

Figure 1 - Plot showing significant wave height (HS) and maximum wave height (HMAX) for Weston Bay DWR between the 5th and 15th of March. The 
storm threshold (1.88 m) is shown in red with vertical dashed black lines representing spring high tide events >13.5 m. 
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3.0 Morphological Impact Analysis 
Profile comparison between the most recent spring interim and the post storm surveys along with the cross sectional 

area analysis is taken from data captured between the extent of the master profiles indicated in the profile charts 

(Appendix 1 and 3) for each profile. 

3.1 Burnham-on-Sea 
A total of 17 profiles were surveyed across four survey units on the 19th March 2020 (App.5). When comparing the 

 

 
 

Figure 2 - Plot indicating the Burnham post storm profiles from North (top) to South (bottom) along with an exaggerated overlay depicting 
where there has been erosion (red) and accretion (green) across each of the profiles since the previous interim survey (27th January 2020). 
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Accreting at 61.6 m² y¯¹ 

post storm survey data to that of the most recent interim (undertaken on the 27th January 2020), there is a common 

trend representing erosion at the upper beach face and beach toe with resultant deposition occurring across the low 

tide terrace for the majority of profiles (Fig.2 and App.1). 

All surveyed Burnham profiles indicated a reduction in cross-sectional area (CSA) in the range of 0.2 to 27.3 m2 when 

comparing the post storm survey to that of the most recent interim, with the exception of profiles 7d02159, 7d02168 

and 7d02174 which all showed minor relative accretion (App.2). The two profiles which lost the most CSA where 

7d02174 (-23.8 m2 or 3.3% loss) and 7d02192 (-27.3 m2 or 3.9% loss), these are found to the North of those three 

profiles which gained CSA and have a shore orientation of 246° and 248° respectively (App.2). It can thus be theorised 

that there has been some localised longshore transport from profile 7d02254 in a southerly direction as a result of the 

predominantly westerly swell direction (Table 1) since the last interim. 

Despite erosion observed across the majority of profiles, the total CSA of all Burnham profiles was only 78 m2 less than 

that of the spring interim survey (Fig.3) equating to a loss of <1% in area. The overall state of CSA for the Burnham 

profiles as a whole indicates an accretion rate of 61.6 m2 y-1 since the programme began surveying in 2007 (Fig.3). 
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Figure 3 – Plot indicating the accumulated CSA for all post storm profiles at Burnham for every interim and baseline survey since the 
programme began. The red cross indicates the most recent post storm survey. 

 
Despite the minimal impact in terms of sediment lost from the profile indications, there was still considerable damage 

caused at the upper beach face and dune toe as alluded to in figure 2. This can be shown from images captured during 

the post storm survey (Fig.4). Profiles which showed considerable loss at the upper beach since the last interim 

included 7d02174, 7d02234 and 7d02296 which saw a 4 m, 5 m and 4 m retreat of the beach face (Fig.2 & App.1.). 

Additionally, profiles 7d02159, 7d02169 7d02192 and 7d02274 saw a 2 m, 3 m, 6 m and 2 m retreat of the beach toe 

respectively (Fig.2 & App.1.). 

The damage and loss of sediment from the upper beach face observed for the majority of post storm profiles indicates 

the impact of the spring high tide events tied in with a relatively high wave energy period. 

C
ro

ss
-S

ec
ti

o
n

al
 A

re
a 

(m
²)

 



  19.03.2020 

4  

 

Figure 4 - Images captured during the post storm survey at Burnham indicating the damage at the upper beach face to dune systems and beach 
entrances between profiles 7d002159 and 7d002274. 

 

3.2 Sand Bay 

Five post storm profiles were surveyed on the 18th March 2020 (App.5) for the survey unit SANB1. When comparing 
 

 

Figure 5 - Plot indicating the Sand Bay post storm profiles from North (top) to South (bottom) along with an exaggerated overlay depicting 
where there has been erosion (red) and accretion (green) across each of the profiles since the previous spring interim survey (6th January 2020). 
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the post storm survey data to that of the recent spring interim (6th January 2020) all displayed a similar trend to that 

of the Burnham profiles. The primary loss in CSA was observed at the upper beach face and dune toe with accretion 

observed across the low-tide platform (Fig.5, App.3) this is with the exception of profile 7e00232 where the 

predominant loss was observed at the seaward extent of the saltmarsh indicating the natural defence offered by the 

habitat. 

Despite the apparent loss of CSA from the upper beach face, only two of the profiles indicated a loss of sediment area 

since the spring interim with profile 7e00202 displaying the largest change losing a mere 3 m2 equating to a 1% loss in 

area with the remaining profiles showing <0.4% change (App.4). 

Similarly to the Burnham survey units, when combining all post storm profiles it can be deduced that Sand Bay has 

been accreting at an estimated 18.6 m2 y-1 since the beginning of the programme (Fig.6). The post storm survey profiles 

suggested a loss of only 1 m2 when compared to that of the spring interim, equating to a change of 0.05% (Fig.6). 
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Figure 6 – Plot indicating the accumulated CSA for all post storm profiles at Sand Bay for every interim and baseline survey since the 
programme began. The red cross indicates the most recent post storm survey. 

 

Again, despite the minimal impact on the CSA for all surveyed profiles, there was still damage recorded at the upper 

beach face as identified in the images captured during the post storm survey (Fig.7). Cutting back of the beach face 

was observed for profiles 7e00192, 7e00212 and 7e00222 (Fig.7, App.3). Damage to the sea defence south of profile 

7e00192 was observed with a hole forming along the transect of the interim profile 7e00190 (Fig.7). Geotextile was 

also uncovered to the south of profile 7e00212, which has not been recorded by the surveyor since 2016 (Fig.7). 

 
Accreting at 18.6 m² y¯¹ 
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Figure 7 - Images taken from the post storm survey at Sand Bay. Top from left to right: Hole in the sea defence, cutting 
back of the upper beach step and more damage to the sea defence all south of profile 7e00192. Bottom from left to 

right: Beach debris and cutting back of the dune face, cutting back of the upper beach step and unveiled geotextile all 
between profile 7e00202 and 7e00212. 
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Appendix 1 – Profile charts for all post storm profiles surveyed at Burnham survey units showing the baseline survey (red), the most recent spring interim 
(green) survey and the post storm survey (blue). 
 

Plymouth Coastal Observatory



  19.03.2020 

8  

Plymouth Coastal Observatory



  19.03.2020 

9  

Plymouth Coastal Observatory



  19.03.2020 

10  

Plymouth Coastal Observatory



  19.03.2020 

11  

Plymouth Coastal Observatory



  19.03.2020 

12  

Plymouth Coastal Observatory



  19.03.2020 

13  

Plymouth Coastal Observatory



  19.03.2020 

14  

Plymouth Coastal Observatory



  19.03.2020 

15  

Plymouth Coastal Observatory



  19.03.2020 

16  

Plymouth Coastal Observatory



  19.03.2020 

17  

Plymouth Coastal Observatory



  19.03.2020 

18  

Plymouth Coastal Observatory



  19.03.2020 

19  

Plymouth Coastal Observatory



  19.03.2020 

20  

Plymouth Coastal Observatory



  19.03.2020 

21  

Plymouth Coastal Observatory



  19.03.2020 

22  

Plymouth Coastal Observatory



  19.03.2020 

23  

 
 
 
 
 
 
 

Plymouth Coastal Observatory



  19.03.2020 

24  

 

Appendix 2 – CSA values for all post-storm profiles at Burnham survey units for each interim and baseline survey, including the post storm survey 
undertaken in March.  
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Appendix 3 - Profile Charts for all post-storm profiles surveyed at Sand Bay showing the baseline survey (red), the most recent spring interim (green) 
survey and the post storm survey (blue). 
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Appendix 4 - CSA values for all post-storm profiles at Sand Bay for each interim and baseline survey, including the post storm survey undertaken in March. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

Plymouth Coastal Observatory



  19.03.2020 

31  

 
Appendix 5 – Map indicating the post storm profiles surveyed in this report for Burnham survey units and Sand Bay. 
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