
 

Sustaining and improving the quality of people’s lives 

Engineering geomorphology 
Managing the unexpected

Geomorphology is the science of Earth surface 

landforms, materials and processes. An 

understanding of the geomorphology of sites and 

their surroundings is essential to manage the 

potential geohazards, risks and opportunities 

associated with natural features, processes and 

ground conditions. Our engineering 

geomorphology experts can help you to manage 

these risks and opportunities: we achieve this 

through geomorphological assessment to 

evaluate the potential for landform change and 

adverse ground conditions. This in turn informs 

engineering design, and management strategies 

for hazard mitigation.  

Understanding geomorphology ensures that time 

delays and cost overruns associated with natural 

hazards and unforeseen ground conditions are 

identified and mitigated early in the project lifecycle. 

Clear definition of the geohazard risks and 

opportunities informs sustainable design and 

mitigation, where necessary, allowing for future 

change processes, such as climate change. 

Our services 

Halcrow’s engineering geomorphology specialists 

offer international experience of applied 

geomorphology anywhere, anytime. The team has 

expertise in applying innovative solutions and 

technologies to planning, development, engineering 

and environmental projects and are industry leaders in 

applied geomorphology research and development. 

We have contributed extensively to the engineering 

geomorphology discipline with over 100 technical 

publications in journals, books and conference 

proceedings, and regularly attend scientific and 

industry conferences. 

Our approach 

Halcrow’s approach involves understanding our 

clients’ needs and integrating our technical skills to 

achieve world-class results. We achieve this by: 

� Utilising a dedicated team of chartered 

geomorphologists, who work closely with other 

in-house specialists as required 

� Applying best practice to our projects to achieve 

technically robust and efficient results that exceed 

client expectations 

� Collaborating with internationally-renowned experts 

from UK universities and industry to provide 

technical input, and peer review of our work 

Our expertise and experience is summarised under 

the following headings: 

� Geohazards and risk 

� Terrain evaluation 

� Applied fluvial geomorphology 

� Coastal erosion and landslides 

� Long-term coastal evolution 

Summary information on our team and recent 

technical publications are also provided. 



halcrow.com 

Geohazards and risk 

 

� Offshore geohazard risk assessments, Nile 
delta, Egypt and Gulf of Guinea, Angola 

Halcrow has co-ordinated a multidisciplinary team of 
geomorphologists, geophysicists and geotechnical 
engineers to evaluate geotechnical and geohazard 
risks for deepwater oil and gas developments. State of 
the art data has been used to map, characterise and 
quantify geohazard magnitude and frequency, and by 
working closely with engineering teams, the layout 
and design of subsea developments has been 
optimised to reduce risks to a minimum.  

� Natural terrain hazard assessments, Hong Kong 

We have undertaken natural hazard assessments for 
a number of hillslopes throughout Hong Kong on 
behalf of the Hong Kong Government’s geotechnical 
division. The susceptibility of catchments to landslides 
has been assessed and risks to life and infrastructure 
mitigated through slope engineering. 

Terrain evaluation 

� Pipeline route evaluation, Algeria 

Halcrow provided terrain analysis and geological 
interpretation of a 7,000km2 pipeline corridor through 
the deserts and mountains of southern Algeria. 
LandSat imagery, ASTER elevation data and 
geological maps were collated for geomorphological 
evaluation, and a GIS database of terrain information 
was output, including rock type, soil conditions, 
geohazards and drainage networks, enabling the 
client to perform detailed pipeline route planning. 

� Gas plant site feasibility assessments, Egypt 
and Russian Federation 

Based on site reconnaissance, analysis of high 
resolution satellite imagery and elevation models, and 

liaison with local experts and agencies, Halcrow 
assessed the potential geohazards and geotechnical 
risk drivers for proposed gas terminal sites on the Nile 
delta near Alexandria, Egypt, and on the Baltic coast 
of Russia. This work allowed the client to make 
informed decisions on the likely cost and engineering 
implications of developing different sites. 

Applied fluvial geomorphology 

 

� River Valency catchment management strategy, 
Cornwall 

Halcrow’s award-winning flood defence scheme and 
Valency catchment management strategy provided a 
catchment-wide solution to control transport of woody 
debris and sediment into Boscastle village. A 
geomorphological survey identified sediment and 
debris ‘hotspots’, and analysis of video footage 
identified the cause of structural blockages. Reach-
specific engineering measures have been built to 
control the mobility and transport of debris into 
Boscastle to minimise the impact of potential future 
flood events. Post-project appraisal is being used to 
monitor their effectiveness in reducing long term 
maintenance demands. 

� Ponesk Burn channel diversion, Ayrshire 

This commission used fluvial geomorphology to guide 
river restoration design for a channel diversion 
through an area of open cast mine workings. A series 
of design principles were established based on 
observed natural geomorphological processes, and 
these were used to define the engineering 
characteristics of a sustainable new channel. 

Coastal erosion and landslides 

� Landslide risk assessment, Isle of Wight 

Halcrow was appointed to derive robust ground 
models for use in a quantitative risk assessment for 
an area of ancient deep-seated landsliding at Ventnor. 


