
Dr Rob Kirby 
Career  

As an expert coastal geomorphologist, Dr Rob Kirby has written more than 60 technical reports 
and research papers on the Severn Estuary (UK) and 15 papers on the Medway Estuary (UK), two 
eroding muddy coastal systems. He has been involved in every phase of Severn Tidal Power 
Barrage study of the modern era and supplied his 30-year scientific archive to facilitate 
progress with ongoing investigations. 

According to the BBC, ‘Over the past 40 years, Dr Rob Kirby’s life has been consumed by the 
Severn Estuary’ (https://www.bbc.co.uk/news/uk-england-somerset-11567764). His extensive 
research reports and data details how the estuary’s ecosystems have evolved over the years. 

Following his PhD in Sedimentology, ‘Cohesive sediment transport in the Medway Estuary’, at 
London University, Dr Kirby’s impressive career has included the following roles: 

 Marine geologist at Institute of Institute of Geological Sciences, Edinburgh 
 Principal Scientific Officer at Institute of Oceanographic Sciences, Taunton 
 Adviser to Netherlands Government, Associated British Ports at Hull, 

Immingham and Port Talbot, to BP and Forth Ports Authority at Grangemouth 
and to Port of London Authority at Tilbury on mud surveying and dredging 
problems, especially the use of in situ density measuring devices to monitor the 
channels as an alternative to conventional echo sounder surveys. 

 Independent Consultant at Ravensrodd Consultants Ltd. in the fields of marine 
sedimentology, dredging, oceanography, sedimentation engineering, coastal 
engineering and environmental research 

 Inventor of new technology related to coastal geomorphology and 
sedimentology systems. Associated international businesses. 

 Visiting research fellow and Advisor and Expert Witness to local governments 
and international corporations. 

 Recipient of Lifetime Achievement Award as “Distinguished Diplomate in 
Navigation Engineering” (Dist. D. NE) of the Academy of Coastal, Ocean, Port & 
Navigation Engineers of the American Society of Civil Engineers (Washington 
DC) for innovation, starting 1965, in Sediment Management Systems for the 
international port and shipping industry. Recipient of Thomas Telford “Telford 
Premier Award” of the Institution of Civil Engineers for Outstanding Paper of the 
Year in respect of Kirby & Retière (2009) Comparing ecosystem response of 
Rance & Cardiff-Weston tidal power barrages published in Maritime 
Engineering. 

A copy of his full CV and research / report summary is available here: 
https://www.icopmas.ir/files_site/files/r_48_220723103232.pdf 

Recognised as an expert in his field, Dr Kirby has over 30 years’ experience of researching the 
Severn Estuary, its marine sedimentology and coastal geomorphology. 

Dr Kirby retired over ten years ago. However, his body of research speaks for itself. 

  

Dr Kirby’s expert view on the unfeasibility of creating salt marsh in Kingston Seymour 



In 2011, following an announcement by the Environment Agency of its proposal to create a salt 
marsh in Kingston Seymour to mitigate for habitat loss in Europe (in line with the EU Habitats 
Directive), the Kingston Seymour Landowners’ Action Group sought expert opinion from Dr Rob 
Kirby, a Coastal Geomorphologist and renowned expert in sedimentology in the Severn Estuary. 

On 28 March 2012, Dr Kirby presented evidence to the Kingston Seymour Landowners’ Group 
challenging the advisability of setting back the seawall defences in Kingston Seymour for salt 
marsh habitat. The meeting minutes highlight Dr Kirby’s views that intertidal land in the Severn 
Estuary is soon eroded away requiring seawall defences and that, crucially, any new habitat 
created would be short lived: 

‘Basically, his contention is that any area of inter tidal land created would sooner or 
later be eroded away, thus needing another "bite of the cherry" or a return to the 
current system of providing protective armour to the raised defences. 

The published strategy would thus fail completely to fulfil its claimed sustainability 
benefits.’ 

‘Dr. Kirby explained that the technical work on this aspect of the Habitats Directive 
was led by marine biologists rather than coastal geomorphologists who would have 
understood that any habitat benefits would be only short lived.’ 

  



Presentation of Kirby findings to the Environment Agency 

Kingston Seymour Parish Council Minutes 
 

A meeting of the Landowner's Group was attended on 28th March. 

The meeting was addressed by Dr.Rob Kirby an eminent coastal and marine scientist who 
presented evidence challenging the advisability of the proposed setback strategy which has 
been suggested for the shoreline both North and South of the Congresbury Yeo pill. 

Basically, his contention is that any area of inter tidal land created would sooner or later 
be eroded away, thus needing another "bite of the cherry" or a return to the current system 
of providing protective armour to the raised defences. 

The published strategy would thus fail completely to fulfil its claimed sustainability 
benefits. 

A /lively/ discussion queried why those responsible for the strategy had not come up with the 
same conclusions as Dr. Kirby. 

It was suggested that this is because the setback strategy is basically a reaction to the EU 
Habitats Directive demand for inter tidal zone creation rather than the result of a technically 
sound and economically optimised engineering appraisal. 

Dr.Kirby explained that the technical work on this aspect of the Habitats Directive was led 
by marine biologists rather than coastal geomorphologists who would have understood 
that any habitat benefits would be only short lived. 

As they are similar in character, the same factors apply to other significant lengths of the 
Severn Estuary shoreline and a co-ordinated challenge to the strategy,backed up with 
robust scientific and engineering evidence was considered to have a good chance of 
success. The meeting felt that this should be pursued, with a particular need to get as 
many local politicians and organisations as possible on side. 

 



Kirby Report to the action group 

 



 

  



 



 

  

  

  



 

  



 



 



 

 

In his research article entitled ‘Distribution, transport and exchanges of fine sediment, with 
tidal power implications: Severn Estuary’ Dr Kirby further expands on the problems of fine 



sediment movements in the hypertidal, high turbidity environment of the Severn Estuary and the 
erosional effects of the intertidal zone and on salt marsh. Highlights from his research include 
the following: 

 The Severn Estuary’s ‘inter-tidal zone is mainly mudflats, the universal 
erosional trend of which is now proven.’ 

 ‘The fronting inter-tidal zone is highly susceptible to erosion. In places a narrow 
salt marsh ribbon survives, but this is almost always marked along its seaward 
edge by an erosional cliff.’ 

 ‘Much of the salt marsh at Stert Flats is “engineered”, being planted out as a 
cheap coast protection measure by the then Somerset River Authority in 1928–
29. This was initially successful, accreting and reaching its maximum seaward 
and along-coast extent in the 1960s (Ranwell, 1964), since which time it has 
reverted to an erosional trend and retreated laterally.’ 

 ‘Tidal mudflats in the Severn have particular attributes, such that their long term 
erosional nature is proven by exposure of the ancient deposits, from occurrence at 
the tidal flat surface on the Welsh coast of formerly buried sewer pipes, and from 
repeat theodolite surveys 20 y apart on the English coast. An important attribute of 
the tidal mud flats of the main estuary is that they have low and concave cross-
sectional profile. Such profiles are “challenging” on both engineering and 
environmental grounds, in that they imply larger waves reach close to high water, 
coupled with offering restricted feeding opportunities for birds.’ 

 ‘In the Severn salt marshes have a limited areal extent, being limited to a 
narrow, mostly contracting fringe. In contrast, the fronting bare mud flats are 
especially wide (up to 3 km) and especially vulnerable to effects of sea level 
rise, being a net erosional zone with a low and concave profile and an elevation 
which rises up-estuary. This replicates geomorphology of other eroding muddy 
estuaries, for example, the Medway. The recently published CHaMP predicted 
rapid inter-tidal “habitat” loss due to sea level rise (10–20% in 100 y) without, it 
seems, including a component for vertical erosion, which is proceeding 3–5× 
more rapidly.’ 

 ‘Clearly, the Severn is a “high turbidity phase behavioural system”. It is dominated 
by its high turbidity and the large scale cycling of fine sediment between water body 
and bed on daily and fortnightly tidal intervals. ………. On stormy days surficial 
internal turbulence in the water body inhibits the process of settlement, which is 
usually initiated at shallow depth. Similarly, large scale erosion of tidal flats is 
induced (Severn Tidal Power Group, 1993, Kirby and Kirby, 2008). The largest 
amounts of fluid mud on neaps, including formation in Bridgwater Bay, occurs after 
equinoctial spring tides coincident with gales.’ 

 ‘The foreshore is narrowing and lowering, barren sub-tidal mud patches are 
expanding and smothering other almost barren substrates. Tidal range and 
storminess are increasing, nominally raising the mobile fine sediment load. 
Each has an engineering and environmental impact.’ 

 

  



Further Kirby research papers 
Marine Pollution Bulletin, Volume 61, Issues 1-3, Pages 21-36 

Distribution, transport and exchanges of fine sediment, with tidal power implications: 
Severn Estuary, UK - ScienceDirect 

https://doi.org/10.1016/j.marpolbul.2009.12.011 

Dr Rob Kirby 

Marine Pollution Bulletin, Volume 61, Issues 1-3, Pages 21-36 

Distribution, transport and exchanges of fine sediment, with tidal power implications: 
Severn Estuary, UK - ScienceDirect 

https://doi.org/10.1016/j.marpolbul.2009.12.011 

Abstract 

The Severn, a hypertidal, high turbidity estuary, has a bed largely stripped of unconsolidated 
sediment. Its inter-tidal zone is mainly mudflats, the universal erosional trend of which 
is now proven. These are a source for sub-tidal mud accumulations in Newport Deep, 
much of Bridgwater Bay, less so in Bristol Deep and Cardiff Roads. The main estuary 
turbidity maximum is dominated by its exceptional turbidity and the cycling of this on two 
tidal timescales. It is the means to exchange fines between sources and sinks. It shows 
discontinuities in three planes – lutoclines, suspended sediment fronts and slug flow. Much of 
the estuary is verging on or actually barren. It has been designated under EU legislation for 
its fine sediment-induced naturally-depauperate nature. This is invalid as it is complicated by 
large scale ecosystem collapse due to climate change. Building a Cardiff-Weston barrage 
would induce a large rise in faunal abundance and biodiversity. 

1. Introduction 

The Severn is a hypertidal (mean tidal range >6.0 m) estuary with a highest 
astronomical tide of 14.7 m, a mean spring range of 12.3 m and a mean neap range of 
6.5 m. This paper gives an overview of the fine sediment “regime” of the estuary. The 
word “regime” is taken here to mean all the exchanges, on all timescales between all the bed 
and suspended “phases” of the fine cohesive sediment population in the Severn Estuary and 
Inner Bristol Channel, in the case of the latter, specifically Bridgwater Bay (Fig. 1). In other 
words, “how the system works”. 


