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Staff research/dissertation areas 
 

Staff Research area Page 

Farshad Amiraslani Environmental management; human-environment interaction; GIS; remote sensing 3 

Joerg Arnscheidt Water quality; aquatic ecology 4 

Suzanne Beech Social and cultural geography; migration and mobility; young people 5 

Saad Bhatti Urban geography; socioeconomic inequalities; GIS; remote sensing 6 

Colin Breen Environment and conflict; cultural landscapes; heritage studies 9 

Andrew Cooper Coastal geomorphology; coastal processes; coastal zone management 11 

Richard Douglas Movement and toxicity of contaminants in freshwater systems 13 

Paul Dunlop Glacial landscapes; GIS; remote sensing 16 

Wes Forsythe Cultural heritage; segregation; society; consumerism 17 

Derek Jackson Coastal geomorphology; coastal processes; wave modelling 21 

Phil Jordan Catchment science; nutrient and sediment dynamics; rivers and lakes 23 

Sara McDowell Conflict and peacebuilding; divided or transitional societies  27 

Chris McGonigle Marine biodiversity patterns and processes; acoustic remote sensing 29 

Paul McKenzie Fuel poverty, environmental monitoring, GIS; remote sensing 33 

Bob McNabb Glacial landscapes; glaciers; GIS; remote sensing 35 

Adrian Moore Social environments; human health; health care delivery; GIS 38 

Rory Quinn Marine geoscience; geomorphology; archaeology; GIS; marine remote sensing  40 
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Dr Farshad Amiraslani 
 

 

Room   
fami8991@alumni.sydney.edu.au 
 
Farshad is a Terrestrial Ecologist. Since 2000, he has worked and supervised 
research on the analysis of human-environment interactions and processes at various 
spatial or temporal scales with topics varied from ecological response to changes 
(e.g., climate, land-use) to soil carbon sequestration to dust transport to wildlife 
habitat assessment by employing RS/GIS technologies and linking empirical data 
with quantitative models.  
 

 
Project 1: Soil carbon sequestration 
 
Soils are crucial to managing climate change as they contain two to three times more carbon than the 
atmosphere. Carbon is also essential for soil fertility and agriculture; yet one-third of the world’s soils are 
degraded. The project seeks the assessment of soil carbon stocks by using field data and/or remote 
sensing imagery across varied spatial and temporal scales.  
 
Rumpel R, Amiraslani F, Koutika L, Smith P, Whitehead D and Wollenberg E (2018). Put more carbon in 
soils to meet Paris climate pledges. Nature 564: 32-34. 
 
Rumpel C, Amiraslani F, et al. (2020). The 4p1000 Initiative: Opportunities, limitations and challenges for 
implementing soil organic sequestration as a sustainable development strategy. Ambio 49 (1): 350-360; 
doi.10.1007/s13280-019-01165-2 
 
Project 2: Ecosystem services from local to global levels 
 
Ecosystems have become the subject of ever-increasing human activities. Over the past two decades, in 
particular, global attempts have been directed toward the conceptualization of ecosystem benefits by the 
monetary valuation of ecosystem services across ecosystems from seas to deserts. Ecosystem services are 
among the many benefits that humans have gained from ecosystems and will always require for their 
survival. This growing attention to such services could be a good start point for those undergraduate 
students who are thinking differently in tackling impacts on the environment in the long-term. 
 
Ashournejad G, Amiraslani F, Kiavarz M and Toomanian A (2019). Assessing the changes of mangrove 
ecosystem services value in the Pars Special Economic Energy Zone Journal. Ocean and Coastal 
Management 179 
 
Project 3: Climate change: impacts and governance 
 
Since 2015, in particular, the world has witnessed a series of important global summits on the growing 
challenges facing the Earth. The Sustainable Development Goals (SDGs) were adopted as the successor 
to the Millennium Development Goals in September 2015 and aimed to tackle key issues such as climate 
change. In December 2015, a historic climate deal was reached by the parties to the United Nations 
Framework Convention on Climate Change (UNFCCC), seeking to tackle climate change at a faster pace 
and with more tangible results. Together, these efforts mark an important point in time in tackling these 
interlinked challenges and also highlight the timeliness of their further investigation. The project will assess 
the impacts, governance (law enactment, adaptation, mitigation) of climate change across the globe. 
There are huge interests among funding agencies to support such projects.  
 
Amiraslani F and Caiserman A (2018). Multi-stakeholder and multi-level interventions to tackle climate 
change and land degradation: The case of Iran. Sustainability10 (6), 2000; doi:10.3390/su10062000 
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Dr Joerg Arnscheidt 
 

 

Room G156 
j.arnscheidt@ulster.ac.uk 
 
Joerg researches issues of water quality and aquatic ecology. Currently active 
research and conservation projects he is involved in investigate antibiotics and 
antimicrobial resistance, interactions between bacteria, algae and aquatic 
invertebrates, filter feeders, monitoring and ecological consequences of siltation, 
nutrient management and crayfish conservation. Other recurring topics are water 
quality of natural bathing waters, ecological impact of channelisation and ecology of 
subterranean and hyporheic environments. 

 
 
Project 1: Can aquatic plants facilitate the emergence of superbugs? 
 
UU research has provided evidence for a potential role of aquatic organisms in the emergence and 
proliferation of antibiotic resistance. Recent work has involved Daphnia, ciliates and phytoplankton. 
Stands of macro-algae can also be associated with high numbers of faecal indicator bacteria. This project 
investigates whether macroscopic aquatic plants can also facilitate conjugative transfer of antibiotic 
resistance between Enterococcus faecalis strains. This is a laboratory project. 
 
 
Project 2: How can pearl mussels escape the siltation chokehold?  
 
Transfer of eroded fine particles from soils and stream banks cause clog streambed sediments, obstruct 
water exchange between stream and sediment and thus cause oxygen poor sediments and death of 
juvenile pearlmussels and salmonid fish eggs. The Ballinderry has one of the last remaining pearlmussel 
populations in Northern Ireland and an active breeding program. Rewilding of juvenile mussels requires 
careful selection of stream sites with minimal exposure to such particles and targeted mitigation of 
severely affected sites. This project will attempt to identify the best available sites for rewilding and the 
critical source areas for siltation. This will be accomplished with GIS catchment analysis and by 
complementing existing data from passive samplers with instream monitoring (Shuffle index). The project 
is part of an ongoing collaboration with the Ballinderry Rivers Trust, located near Cookstown. It involves 
some fieldwork. 
 
 
Project 3: What are the causes of decline in the Magheraveely marl lakes? 
 
There are not many marl lakes in the UK and they can be stunning water features because of their 
exceptional water clarity and assemblages of rare aquatic species. Unfortunately, a group of such 
crossborder lakes in counties Fermanagh and Monaghan has experienced a decline in water quality and 
the occurrence of protected species. Current UU research investigates the multiple potential causes of this 
decline and the potential mitigation options. The project offers opportunities for students with interests in 
water quality, sediment chemistry, hydrology or the ecology of plankton, charophytes or crayfish. 
Dissertations involve fieldwork and laboratory work. 
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Dr Suzanne Beech 
 

 

Room G271 
s.beech@ulster.ac.uk 
 
Suzanne's research lies at the intersections between social and cultural geography 
focusing on young people, migration and mobility, and international higher 
education. At present, she is researching the role of migration industries in 
international higher education transitions, namely the importance of higher 
education agents in facilitating global geographies of international student mobility. 
 

 
 
Project 1: Writing landscapes: an analysis of the role of literature in developing iconographic landscapes 
  
 
Project 2: Being outdoors: experiencing the landscape through the rhythms and geographies of walking 
  
 
Project 3: Evolving identities: an analysis of the changing, and multiple, belongings of first and second 
generation migrants 
  
 
Project 4: Remembering industrial heritage: commemorating and celebrating a clanging Ulster 
  
 
Project 5: Forest schools and outdoor classrooms: the importance of place and student learning 
environments 
  
 
Project 6: Creating Shared Identities: An analysis of how Belfast’s City Hall attempts to bring together a 
divided city 
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Dr Saad Bhatti 
 

 

Room G166B  
s.bhatti@ulster.ac.uk 
 
Saad’s research interests include multi- and interdisciplinary applications of 
geospatial methods focusing primarily on human geography, urbanisation, 
population studies, demography, space-time dynamics of spatial development, 
socioeconomic and infrastructure inequalities. He is also interested in developing 
robust methods for processing and analysing the sensor (passive and active) data 
obtained through satellites and air-borne platforms for a variety of purposes 
including land use / land cover mapping, environment, forestry, water resources, 
and others.  
  

 
Project 1: Spatio-temporal assessment of air quality levels in urban, sub-urban and rural areas before and 
during Covid-19 pandemic 
 
Research question: Did the Covid-19 pandemic (indirectly) affect air quality in urban, sub-urban or rural 
areas due to decrease in pollution levels*? 
 
Summary: The novel coronavirus (Covid-19) pandemic adversely impacted, and is still affecting the socio-
economic and cultural landscapes of the world. On the positive side of the things, it has been reported 
that the air pollution levels decreased in some areas as a result of reduction in commuting and industrial 
production. This project aims at using spatio-temporal satellite remote sensing data and/or local 
observation data on air quality (e.g. nitrogen dioxide NO2, carbon monoxide CO, carbon dioxide CO2, 
etc.) to determine if the air quality was (indirectly) affected due to the current pandemic. 
 
* Study area could be Northern Ireland, or any other region for which relevant data is available. Please 
note that data collection, depending on the proposed methodology, may require conducting 
questionnaire survey/s which could be an issue in some cases given the Covid-19 pandemic situation. If 
this is the case, then please think about employing alternative approaches, e.g. online surveys, etc. 
 
Bera, B., Bhattacharjee, S., Shit, P.K., Sengupta, N. and Saha, S., 2020. Significant impacts of COVID-19 
lockdown on urban air pollution in Kolkata (India) and amelioration of environmental health. 
Environment, development and sustainability, pp.1-28. 
 
Fan, H., Zhao, C. and Yang, Y., 2020. A comprehensive analysis of the spatio-temporal variation of 
urban air pollution in China during 2014–2018. Atmospheric Environment, 220, p.117066. 
 
Karuppasamy, M.B., Seshachalam, S., Natesan, U., Ayyamperumal, R., Karuppannan, S., 
Gopalakrishnan, G. and Nazir, N., 2020. Air pollution improvement and mortality rate during COVID-19 
pandemic in India: global intersectional study. Air Quality, Atmosphere & Health, pp.1-10. 
 
Weng, Q. and Yang, S., 2006. Urban air pollution patterns, land use, and thermal landscape: an 
examination of the linkage using GIS. Environmental monitoring and assessment, 117(1-3), pp.463-489. 
 
 
Project 2: Assessment and analysis of patterns of spatial inequalities  
 
Research question: How does the inequalities in terms of socio-economic conditions, health, environment, 
green spaces, etc. vary spatially (and temporally if data is available) in the study area*? 
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Summary: This project aims at combining the use of demographic data (census, etc.) and geographic 
information systems (GIS) to understand the spatial patterns of various inequalities in the study area. The 
potential of using remote sensing data (satellite remote sensing in particular) would also be explored in 
this study. The outputs would be helpful: (1) in terms of developing spatial methods to examine spatial 
inequalities; and (2) in identifying areas (within the study area) that need to be focused to address the 
inequality / disparity issues. 
 
* Study area could be Northern Ireland, or any other region for which relevant data is available. Please 
note that data collection, depending on the proposed methodology, may require conducting 
questionnaire survey/s which could be an issue in some cases given the Covid-19 pandemic situation. If 
this is the case, then please think about employing alternative approaches, e.g. online surveys, etc.  
 
Benedek, J. and Ivan, K., 2018. Remote sensing based assessment of variation of spatial disparities. 
Geographia technica, 13(1), pp.1-9. 
 
Martínez, J., 2009. The use of GIS and indicators to monitor intra-urban inequalities. A case study in 
Rosario, Argentina. Habitat International, 33(4), pp.387-396. 
 
Pan, J.H., Zhang, J.L. and Zhang, Y., 2006. Analysis of regional economic disparities in Gansu Province 
based on ESDA and GIS [J]. Journal of Northwest Normal University (Natural Science), 6. 
 
 
Project 3: Aging population – Spatial distribution analysis of demographics using census and other data 
 
Research question: What are the spatial patterns of various demographic groups in the study area*, and 
how is the older population distributed? 
 
Summary: A significantly higher elderly population presents some real societal challenges and pressures 
on public services such as healthcare, etc. This study would explore the spatial distribution and patterns of 
various demographic groups with a particular focus on the older population to understand their 
distribution in the study area. Time-series analysis could also be carried out in this regard to develop a 
spatio-temporal demographic profile of the study area. Geographical locations of healthcare centres 
could also be analysed to understand the need for improving the provision of services. The outputs would 
reveal the spatial patterns of demographics eventually helping in better decision making for improved 
provision of various services. 
 
* Study area could be Northern Ireland, or any other region for which relevant data is available. Please 
note that data collection, depending on the proposed methodology, may require conducting 
questionnaire survey/s which could be an issue in some cases given the Covid-19 pandemic situation. If 
this is the case, then please think about employing alternative approaches, e.g. online surveys, etc.  
 
Atkins, M.T. and Tonts, M., 2016. Exploring cities through a population ageing matrix: A spatial and 
temporal analysis of older adult population trends in Perth, Australia. Australian Geographer, 47(1), 
pp.65-87. 
 
Davies, A. and James, A., 2011. Geographies of ageing: Social processes and the spatial unevenness of 
population ageing. Ashgate Publishing, Ltd.. 
 
Lin, C.H.A., Lahiri, S. and Hsu, C.P., 2015. Population aging and regional income inequality in Taiwan: A 
spatial dimension. Social Indicators Research, 122(3), pp.757-777. 
 
Love, D. and Lindquist, P., 1995. The geographical accessibility of hospitals to the aged: a geographic 
information systems analysis within Illinois. Health services research, 29(6), p.629. 
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Project 4: Public transport users’ satisfaction – Spatial distribution and analysis 
 
Research question: Is there any spatial pattern or demographic links in terms of satisfaction with public 
transport*? 
 
Summary: Encouraging the use of public transport requires improvement in provision of services that 
caters the needs of individual travellers. It is a key challenge for public transport authorities and operators 
to attain and maintain the service level that fulfils the travellers’ requirements. This study aims at exploring 
and characterising the travel satisfaction with public transport services. This would involve developing and 
conducing questionnaire surveys of travellers within the identified study area, and then to map and 
analyse the spatial distribution of responses in terms of users’ satisfaction (cost, travel duration, 
cleanliness, etc.) using various categories such as time of travel (morning, afternoon, evening, night, etc.), 
age group, etc. The outcomes would help understanding the spatial patters and / or demographic links in 
terms of public satisfaction with the transport facilities. 
 
* Study area could be Northern Ireland, or any other region for which relevant data is available. Please 
note that data collection, depending on the proposed methodology, may require conducting 
questionnaire survey/s which could be an issue in some cases given the Covid-19 pandemic situation. If 
this is the case, then please think about employing alternative approaches, e.g. online surveys, etc.  
 
Abenoza, R.F., Cats, O. and Susilo, Y.O., 2017. Travel satisfaction with public transport: Determinants, 
user classes, regional disparities and their evolution. Transportation Research Part A: Policy and Practice, 
95, pp.64-84. 
 
Eboli, L., Forciniti, C. and Mazzulla, G., 2018. Spatial variation of the perceived transit service quality at 
rail stations. Transportation Research Part A: Policy and Practice, 114, pp.67-83. 
 
Ye, R. and Titheridge, H., 2017. Satisfaction with the commute: The role of travel mode choice, built 
environment and attitudes. Transportation Research Part D: Transport and Environment, 52, pp.535-547.  
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Dr Colin Breen 
 

 

Room G155  
cp.breen@ulster.ac.uk 
 
Colin’s research focusses on historic landscape and societal change, environment 
and conflict, and the historical archaeologies of past maritime societies. He is 
currently engaged in research across the Middle East and Africa, as well as across 
the Atlantic maritime zone of NW Europe. 
 

 
Project 1: Remembering conflict in Northern Ireland’s museums 
 
This project will take one or more of Northern Ireland’s museums and examine how conflict in both 
interpreted and remembered. The student will undertake a mixed methods approach towards this 
dissertation, including qualitative and observational surveys with both relevant experts, researchers and 
other interested parties. 
 
Crooke, E., 2001. Confronting a Troubled History: which past in Northern Ireland? S museums?. 
International Journal of Heritage Studies, 7(2), pp.119-136. 
 
Crooke, E., 2005. Dealing with the past: museums and heritage in Northern Ireland and Cape Town, 
South Africa.International journal of heritage studies, 11(2), pp.131-142. 
 
 
Project 2: NGOs, advocacy and environmental conflict 
 
This project will critically examine the role of an NGO in terms of how the integrate the concept of 
environmental conflict into their advocacy and fundraising campaigns. The student will undertake a mixed 
methods approach towards this dissertation, including an in-depth critical analysis of the relationship 
between environment and conflict and undertake qualitative surveys with relevant researchers and 
organisations. 
 
Barnett, J., 2000. Destabilizing the environment—conflict thesis. Review of International Studies, 26(02), 
pp.271-288. 
 
Pralle, S.B., 2006. Branching out, digging in: Environmental advocacy and agenda setting. Washington, 
DC: Georgetown University Press. 
 
 
Project 3: Environment (or heritage) and its role in peace-building in Northern Ireland 
 
This project will examine the potential role environment or heritage plays in building peace across 
Northern Irish society. It will first look at the broader international role environment plays before 
examining potential initiatives across Northern Ireland. This project will involve detailed research coupled 
with qualitative analysis. 
 
Bakut, B., 2006. The Environment, Peace and Conflict in Africa. Best, SG Introduction to Peace and 
Conflict Studies in West Africa. Ibadan: Spectrum Books Limited. 
 
Brock, L., 1991. Peace through parks: the environment on the peace research agenda. Journal of Peace 
Research, 28(4), pp.407-423. 
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Project 4: Ulster Scots identity in Ulster 
 
This project will critically analyse the emeregence of the Ulster Scots identity across Ulster and position in 
within the context of the contemporary arena. The project will involve undertaking historical analysis, 
coupled with qualitative survey of key individuals and organisations. 
 
McCall, C., 2002. Political transformation and the reinvention of the Ulster-Scots identity and culture. 
Identities: Global Studies in Culture and Power, 9(2), pp.197-218. 
 
Craith, M., 2001. Politicised linguistic consciousness: the case of Ulster-Scots. Nations and Nationalism, 
7(1), pp.21-37. 
 
 
Project 5: Environmental change and migration 
 
In the lead up to the recent COP21 a number of high profile politicians made a direct link between 
environment and climate change and the recent refugee crisis. This project will critically examine this 
direct linkage. The student will engage with a range of experts and NGOs to examine their experience 
and perceptions of this paradigm. 
 
Hugo, G., 2008. Migration, development and environment. Geneva: International Organization for 
Migration. 
 
Laczko, F. and Aghazarm, C. eds., 2009. Migration, environment and climate change: Assessing the 
evidence (pp. 7-40). Geneva: International Organization for Migration 
 
 
Project 6. Alternative Space  
  
This project will examine the emergence and development of Alternative Space from a histo-political or 
cultural geography perspective. These types of spaces can include political, religious or 
sexual spaces associated with communal, radical or discordant aspirations. 
  
Smith, M., 2001. An ethics of place: Radical ecology, postmodernity, and social theory. Suny Press. 
  
Springer, S., 2011. Public space as emancipation: meditations on anarchism, radical democracy, 
neoliberalism and violence. Antipode, 43(2), pp.525-562. 
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Prof Andrew Cooper 
 

 

Room G1116   
jag.cooper@ulster.ac.uk 
 
Andrew’s research interests are in the areas of coastal geomorphology, coastal 
processes and coastal zone management.  
 

 
Project 1: Shoreline change in the Outer Hebrides 
 
Skills required: This project would suit a student interested in geology and coastal geomorphology 
 
Summary: The beaches and dunes of the Outer Hebrides contain the largest area of machair in the British 
Isles.  They rest on a rocky platform and seem to respond mainly to extreme storms.  This project is 
concerned with mapping shoreline change from historical maps and air photos and interpreting the 
changes in the context of sea-level change and patterns of storminess. 
 
 
Project 2: Nature and distribution of sea defences 
 
Skills required: This project would suit a student interested in coastal geomorphology and with GIS and 
remote sensing capabilities. 
 
Summary: The Irish coast has a profusion of sea defences of different types and installed for different 
purposes.  The aim in the project is to classify and map sea defences with a view to assessing their impact 
on the ability of coastal environments to responds to future changes in sea level.  The project will involve 
a mix of remote sensing (air photography) interpretation and ground truthing using fieldwork 
 
 
Project 3: Tidal inlet geomorphology and temporal changes 
 
Skills required: This project would suit a student interested in coastal geomorphology and with GIS and 
remote sensing capabilities. 
 
Summary: Tidal inlets are dynamic environments that change in response to tidal and wave forcing. This 
project would assess the variations in morphology of tidal inlets and historical change at selected tidal 
inlets 
around the Irish Coast and interpret the changes. Data would be obtained from Google Earth, Earth 
Engine 
and other sources. The tidal prisms of estuaries and the volume of associated ebb tide deltas would be 
compared with established relationships. 
 
Byrne, R.J., Gammisch, R.A. and Thomas, G.R. 1980. Tidal prism-inlet area relations for small tidal inlets. 
Ch. 
151. http://journals.tdl.org/icce/index.php/icce/article/viewFile/3578/3260 
 
Cooper, J.A.G., 2013. Geomorphic behaviour of fetch-limited barrier islands, Chesapeake Bay, USA. 
Geomorphology, doi:10.1016/j.geomorph.2012.06.019 
 
Walton, T.L and Adams, W.D. 1976. Capacity of inlet outer bars to store sand. Coastal Engineering 
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Proceedings. http://journals.tdl.org/icce/index.php/icce/article/viewArticle/3161 
 
 
Project 4: Sand composition and origin on the rocky coast of the Giant’s Causeway 
 
Skills required: This project would suit a student interested in coastal geomorphology and lab work. 
 
Summary: Among the rocky outcrops along the Giant’s Causeway coast are many areas of shelly sand.  
The distribution, composition and texture of that sediment will provide clues as to its origin.  This project 
involves mapping and sampling these sands and analysing their texture and composition in the lab.  
 
 
Project 5: Dunefield migration at decadal timescales 
 
Skills required: This project would suit a student interested in geomorphology and with basic ability in 
GIS/remote sensing 
 
Summary: the availability of multi-decadal datasets of the earth’s surface in Earth Engine and Google 
earth enable the measurement and interpretation of dune behaviour in various parts of the world.  This 
project will use these sources to quantify rates and patterns of dune migration in large coastal dunefields.  
The results will then be interpreted in relation to information on potential driving forces (e.g. wind velocity, 
and other climatic variables) and associated coastal changes (erosion, inlet migration, etc). 
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Dr Richard Douglas 
 
 

 

Room G264   
rw.douglas@ulster.ac.uk 
    
Richard is a freshwater scientist, interested in the sources, movement and toxicity of 
pollutants in the environment. 
 

 
 
Project 1:  Investigating toxicity responses of freshwater invertebrates to pollution. 
 
Skills required; This project would suit a student interested in ecology, freshwater science and toxicology.  
The project will include significant fieldwork and laboratory work.   
 
Summary:  Gammarus duebeni is a species of amphipod crustacean found in freshwaters across much of 
Europe.  G. duebeni has been used extensively over the last 30 years to investigate the toxicity of 
freshwaters in rivers and lakes.  This study will investigate the ability of G. duebeni to exhibit a different 
response to toxicity tests dependent on the location of population, testing the hypothesis that exposure 
history can cause differences in metal responses of gammarus.  
 
Brock, T. C. M. and R. P. A. Van Wijngaarden (2012).  Acute toxicity tests with Daphnia magna, 
Americamysis bahia, Chironomus riparius and Gammarus pulex and implications of new EU requirements 
for the aquatic effect assessment of insecticides.  Environmental Science and Pollution Research 19(8): 
3610-3618. https://pubmed.ncbi.nlm.nih.gov/22562347/  
 
Gerhardt, A. (2011). GamTox: A Low-Cost Multimetric Ecotoxicity Test with Gammarus spp. for In and Ex 
Situ Application. International Journal of Zoology 2011:574536. 
https://www.hindawi.com/journals/ijz/2011/574536/   
 
Hagen, T. G., and R. W. Douglas. (2014). Comparative chemical sensitivity between marine Australian 
and Northern Hemisphere ecosystems: Is an uncertainty factor warranted for water-quality–guideline 
setting? Environmental Toxicology and Chemistry 33:1187-1192. 
https://pubmed.ncbi.nlm.nih.gov/24500998/  
 
 
Project 2: Can orthophosphoric acid added to drinking water to combat elevated lead levels, increase 
phosphate loading to the environment? 
 
Skills required: This project would suit a student interested in ecology, freshwater science and toxicology. 
The project will include significant laboratory work. 
 
Summary: Lead in drinking water has been proven to reduce IQ scores in humans. Recent EU legislation 
has lowered the amount of lead allowed in drinking water to 10 �g/l and in response to this more 
stringent legislation, NI water has had to implement a strategy of orthophosphoric acid dosing to the 
drinking water supply. Orthophosphoric acid is a colorless and tasteless chemical found in many soft 
drinks and when introduced to the water supply, coats the inside of pipes to prevent leaching of lead into 
drinking water. Orthophoshoric acid is however a phosphate and therefore has the potential to increase 
nutrient loading to freshwater systems. This project will investigate the concentrations of phosphates in 
drinking water and assess if it has the potential to add to the problems of nutrient enrichment. 
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NI Water (2020). Lead in drinking water. Found at: https://www.niwater.com/lead-pipes/  
 
Desrochers-Couture, M., Y. Oulhote, T. E. Arbuckle, W. D. Fraser, J. R. Seguin, E. Ouellet, N. Forget-
Dubois, P. Ayotte, M. Boivin, B. P. Lanphear, and G. Muckle. (2018). Prenatal, concurrent, and sex-
specific associations between blood lead concentrations and IQ in preschool Canadian children. 
Environment International 121:1235-1242. https://pubmed.ncbi.nlm.nih.gov/30392942/  
 
Rippey, B., and R. W. Douglas. 2004. Reconstructing regional-scale lead contamination of the 
atmosphere (1850-1980) in the United Kingdom and Ireland using lake sediments. Global 
Biogeochemical Cycles 18:art. no.-GB4026. 
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2004GB002305  
 
 
Project 3:  Toxicity potential of lake remediation strategies. 
 
Skills required:  This project would suit a student interested in ecology, freshwater science and toxicology.  
The project will include significant fieldwork and laboratory work.   
 
Summary:  It has been estimated in the UK that freshwater eutrophication can cost up to £114 million per 
year in damage costs, while in the US, the cost has been put at £1.7 billion per year.  The addition of 
phosphorus fixing chemicals have been used to improve lakes ecological condition and reverse 
eutrophication.  This eutrophication management strategy is both expensive and the long-term success is 
uncertain, however, the results can be almost instantaneous.  Toxicity potential needs further investigation 
to ensure that the addition of phosphorus fixing chemicals does not have adverse effects on lake ecology.  
This project will perform both acute and chronic toxicity tests using common phosphorus fixing chemicals. 
 
Dodds, W.K., Bouska, W.W., Eitzmann, J.L., Pilger, T.J., Pitts, K.L., Riley, A.J., Schloesser, J.T. and 
Thornbrugh, D.J. (2009). Eutrophication of US Freshwaters: Analysis of Potential Economic Damages. 
Environmental Science & Technology 43(1): 12-19. https://pubs.acs.org/doi/10.1021/es801217q  
 
Gormley-Gallagher, A. M., R. W. Douglas, and B. Rippey. (2016). Metal to phosphorus stoichiometries 
for freshwater phytoplankton in three remote lakes. Peerj 4:e2749. https://peerj.com/articles/2749/  
 
Zhang, Y., P. Luo, S. Zhao, S. Kang, P. Wang, M. Zhou, and J. Lyu. (2020).  Control and remediation 
methods for eutrophic lakes in the past 30 years. Water Science and Technology 81:1099-1113. 
https://pubmed.ncbi.nlm.nih.gov/32597398/  
 
 
Project 4: Relationship between diesel vehicles and air quality in Northern Ireland. 
 
Skills required: This project would suit a student interested in toxicology, data analysis and statistics. The 
project will include significant data analysis. 
 
Summary: The air quality in Northern Ireland is generally better now than at any time since the before the 
Industrial Revolution. Recent research has suggested that government polices to encourage motorists to 
switch to diesel engines may have backfired as diesel emissions are now being blamed for poor air 
quality in cities. In 1999, 34% of all licenced vehicles in Northern Ireland were fuelled by diesel, by 
2015, that figure had grown to 60%. This project will investigate publicly available air quality and 
transport data in Northern Ireland over the last twenty years to assess if the increase in diesel vehicles can 
be related to air quality. 
 
Department for Environment, Food and Rural Affairs (2020). Northern Ireland Air Quality data. Found at: 
http://www.airqualityni.co.uk/data/download-data   
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Department for Infrastructure (2020). Northern Ireland transport statistics. Found at: 
https://www.infrastructure-ni.gov.uk/articles/northern-ireland-transport-statistics  
 
Olabi, A. G., D. Maizak, and T. Wilberforce. (2020). Review of the regulations and techniques to 
eliminate toxic emissions from diesel engine cars. Science of the Total Environment 748. 
https://www.sciencedirect.com/science/article/pii/S0048969720347781  
 
Torjesen, I. (2014). Switch to diesel engines is significantly to blame for poor air quality in UK cities, 
experts say. Bmj-British Medical Journal 348: 1. https://www.bmj.com/content/348/bmj.g3033  
 
 
 
Project 5:  Investigation to assess if drones would result in a meaningful financial saving and 
environmental benefit to water sampling programmes in Northern Ireland. 
 
Skills required:  This project would suit a student interested in ecology, freshwater science and 
environmental legislation.  The project will include significant data analysis.   
 
Summary:  Rapid development in drone technology has seen drone-assisted water sampling payloads 
increase resulting in the ability of drones to reliably retrieve water samples from aquatic ecosystems.  Off-
the-shelf drones now have the ability to carry payloads of over 4 kgs.  This study will investigate the 
current water sampling undertaken by the Northern Ireland Environment Agency with regards to its 
obligations to environmental legislation and perform a cost benefit analysis as to the feasibility of using 
drones to carry out water sampling in a Northern Ireland context.  
  
Castendyk, D., J. Voorhis, and B. Kucera. (2020). A Validated Method for Pit Lake Water Sampling 
Using Aerial Drones and Sampling Devices. Mine Water and the Environment 39:440-454. 
https://link.springer.com/article/10.1007/s10230-020-00673-y  
 
Koparan, C., A. B. Koc, C. V. Privette, C. B. Sawyer, and J. L. Sharp. (2018). Evaluation of a UAV-
Assisted Autonomous Water Sampling. Water 10:16. https://www.mdpi.com/2073-4441/10/5/655  
 
Lally, H. T., I. O'Connor, O. P. Jensen, and C. T. Graham. (2019). Can drones be used to conduct water 
sampling in aquatic environments. A review. Science of the Total Environment 670:569-575. 
https://www.sciencedirect.com/science/article/pii/S0048969719312446  
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Prof Paul Dunlop 
 

 

Room G267   
p.dunlop@ulster.ac.uk 
 
Paul is a Quaternary glaciologist who investigates glacial landscapes in both 
terrestrial and marine environments to reconstruct past ice sheet behaviour. 
Understanding how ice sheets operate over long-time scales provides critical 
information on the global climate system and the processes of climate change.  This 
research area requires a multidisciplinary approach and Paul uses a variety of 
cutting edge techniques to investigate glacial landscapes that includes satellite 
remote sensing, GIS, marine geophysics and cosmogenic nuclide and radiocarbon 
dating to work out what was happening during the last Ice Age and to help age 
constrain glacial events.    

 
 
Project 1: Investigating glacier recession in the Austrian Alps 
 
Skills required: This project would suit a student interested in satellite remote sensing/GIS and glaciology. 
 
Summary: There is a lot of concern about how glaciers are receding in Alpine regions due to climatic 
warming and the associated impacts this will have on tourism, hydro-power schemes and future water 
supplies. The Austrian Alps are currently showing signs of rapid change since the mountains are lower 
lying than in other Alpine regions. This project will map the recessional pattern of a glacial catchment in 
the Dachstine region of Austria using Landsat data from the early 1970s to present day to assess the 
decadal changes that are occurring in the glacial catchment. 
 
Frank Paul, Andreas Kääb, Max Maisch, Tobias Kellenberger, Wilfried Haeberli (2004) Rapid 
disintegration of Alpine glaciers observed with satellite data. Geophysical Research Letters 31, issue 21. 
Available online from: http://onlinelibrary.wiley.com/doi/10.1029/2004GL020816/full 
 
 
Project 2: Investigating recessional patterns of clean versus debris covered glaciers in the Himalaya. 
 
Skills required This project would suit a student interested in satellite remote sensing/GIS and glaciology. 
 
Summary: The UN's climate science body admitted that a claim made in its 2007 IPCC report – that 
Himalayan glaciers could melt away by 2035 - was unfounded. This has lead a lot of speculation as to 
what is the state of play of Himalayan glaciers in terms of how they are responding to climate change. 
Recent studies monitoring glacier change in this region have also found that debris covered glaciers are 
often static in comparison to clean glaciers which are not blanketed by rock debris so the response is not 
a simple pattern of retreat. This project will use satellite imagery to investigate both debris covered and 
clean glaciers in the Baltoro Region of the Karakorum from 1970s to assess whether it is the case that 
both glacial systems are responding differently to climate warming. 
 
Dirk Scherler, Bodo Bookhagen & Manfred R. Strecker (2011) Spatially variable response of Himalayan 
glaciers to climate change affected by debris cover. Nature Geoscience 4, 156–159 
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Dr Wes Forsythe 
 

 

Room G113  
w.forsythe@ulster.ac.uk 
 
Wes is a maritime archaeologist, with interests in the activities and economies of 
coastal communities in the medieval and post-medieval eras. His research examines 
strategies for exploiting and utilising marine resources and their resulting effect on 
the coastal landscape. In addition to research carried out at home, Wes has been 
active in north and east Africa working in regions affected by conflict, under-
resourcing and neglect.  

 
 
Project 1: Assessing the effectiveness of the new National Trust centre at the Giants Causeway 
 
Summary: The new National Trust Centre at the Giants Causeway has aroused much controversy in terms 
of it architectural design and content. This project seeks to assess how successful it has been in aesthetic, 
functional and commercial terms. Is it successful in minimizing landscape impact; does it provide adequate 
and space and a satisfactory balance between facilities, educational, and entertainment content? Has it 
successfully stimulated visitor numbers, increased sales of merchandise and improved the visitor 
experience? Is it appropriate to the World Heritage Site designation? 
 
Methods: This topic would suit quantitative / qualitative questionnaires aimed primarily at visitors to the 
centre; but also members of staff within National Trust. Semi-structured interviews with staff may also be 
appropriate. National Trust statistics will be needed to provide context and back the findings of the study; 
and content analysis on the centre will support findings. National Trust permission to carry out the project 
will be required. 
 
Boyd, Stephen. "Heritage tourism route development as part of 'big build projects': cases from Northern 
Ireland." (2013). 
 
Crawford, Kevin R., and Róisín Black. "Visitor understanding of the geodiversity and the geoconservation 
value of the Giant’s Causeway world heritage site, Northern Ireland." Geoheritage 4.1-2 (2012): 115-
126. 
 
McLaughlin, J. "A Simple and Quiet Monumentality-The new visitor centre at the Giant's Causeway, 
Northern Ireland." Topos: European landscape magazine 86 (2014): 24. 
 
 
Project 2: ‘Right to Repair’ – an environmental or economic imperative? 
  
Description: The ‘Right to Repair’ movement seeks to overhaul our relationship to consumer goods that no 
longer last beyond their warranty and have huge implications for resource use and the environment. Lax 
rules on manufacturers have facilitated the production of consumer goods that cannot be repaired, or can 
only be serviced by manufacturers themselves at inflated costs. Both consumer groups and the 
environmental lobby have petitioned western governments to address this waste. Manufacturers have 
defended their position as producing up to date goods that often have improved energy usage. This 
project seeks to identify whether an economic or environmental imperative is the key motivator for the 
movement. 
  
Methods: This topic would suit quantitative / qualitative questionnaires aiming to compare and contrast 
two or more groups. A particularly interesting means of doing this might be by age – the older generation 
typically having more familiarity with repairing goods, and the younger more environmentally conscious. 
In addition, the researcher might seek groups from different geographical locations, with many immigrant 
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communities to NI having a greater repair ethic and even establishing businesses based on this. Semi-
structured interviews with movement activists may also be appropriate. 
  
References 
To date there has been little academic studies of this phenomenon due to its recent emergence, however 
there are plenty of online articles and discussions. 
  
Anon. (2017) A “right to repair” movement tools up. The 
Economist https://www.economist.com/business/2017/09/30/a-right-to-repair-movement-tools-up 
  
https://www.bbc.co.uk/news/science-environment-46797396 
  
Wiens, K. (2015) The Right to Repair. IEEE Consumer Electronics Magazine. 124-135 
 
 
Project 3: Cultures of Consumption – commercial Vs craft food and drink 
 
Summary Many messages bombard consumers about the relative purity, health benefits, dangers and 
manipulation of food and drink in the modern world. This has led to international variations in food 
standards and legal frameworks (e.g. laws on the genetic manipulation of crops). A range of products are 
affected by scientific findings, legal restrictions and the perceptions and preferences of consumers. This 
project seeks to examine the varied attitudes of consumers to such products and includes factors such 
as geographical location, health impacts, cost, availability and taste. A range of products may be suitable 
for study from organic and artisan foods to craft beer. 
 
Methods: This topic would suit quantitative / qualitative questionnaires aimed at consumers, and should 
aim to compare and contrast attitudes using geographical and social variations (i.e. within rural and 
urban settings and across income levels). Semi-structured interviews with producers may also be 
appropriate. 
 
Aquilani, Barbara, et al. "Beer choice and consumption determinants when craft beers are tasted: An 
exploratory study of consumer preferences."Food Quality and Preference41 (2015): 214-224. 
 
D'Aveni, Richard. "The Empire strikes back. Counterrevolutionary strategies for industry leaders."Harvard 
Business Review80.11 (2002): 66-74. 
 
Jackson, P., Ward, N. and Russell, P. (2009). Moral economies of food and geographies of 
responsibility. Transactions of the Institute of British Geographers, 34(1), 908-924. 
 
Pietrykowski, Bruce. "You are what you eat: the social economy of the slow food movement. "Review of 
social economy62.3 (2004): 307-321. 
 
 
Project 4: Segregation in Northern Ireland – beyond a ‘benign apartheid’ 
 
Summary: Northern Ireland’s then First Minister, Peter Robinson, once called our education system a 
benign form of apartheid. For many young people in Northern Ireland their first experience of mixed 
education is university. However it is not always the case that separation in the school system leads to 
complete segregation between Northern Ireland’s communities. This project attempts to identify and  
explore areas where young people meet and mix outside of school and the church – this could be 
through family, sports, youth clubs etc. 
 
Methods: This topic would suit quantitative / qualitative questionnaires aimed primarily at university 
students. It should strive to achieve equal community and gender representation. A geographical spread 



 

 . 19 

across the six counties should also be attempted. 
 
Hewstone, Miles, et al. (2005) "Intergroup contact in a divided society: Challenging segregation in 
Northern Ireland." The social psychology of inclusion and exclusion: 265-292. 
 
Murtagh, B. J. (2010) "The politics of territory: Policy and segregation in Northern Ireland." 
 
Paolini, Stefania, et al. (2004)"Effects of direct and indirect cross-group friendships on judgments of 
Catholics and Protestants in Northern Ireland: The mediating role of an anxiety-reduction mechanism." 
Personality and Social Psychology Bulletin 30.6: 770-786. 
 
Smith, Alan. (2001)"Religious segregation and the emergence of integrated schools in Northern Ireland." 
Oxford Review of Education 27.4: 559-575. 
 
 
Project 5: The Irish Language in Northern Ireland – an attitudinal study 
 
Summary: The Irish language continues to be a point of controversy and debate in Northern Ireland, 
typically articulated via political grand-standing. The language has variously been co-opted as a key 
component of cultural (and political) identity or shunned as an expensive and tokenistic gesture to an Irish-
speaking minority. This project seeks an up to date examination of attitudes toward the language that 
transcends the usual political and media soapboxes. In it a range of opinions on the authenticity, use, 
significance and future of the language will be sought. 
 
Methods: This topic would suit quantitative / qualitative questionnaires aiming to compare and contrast 
two age groups – 18-30 and 40+. It should attempt to gauge the knowledge (fluency and context) levels, 
importance to heritage and identity, and attitudes to proposed future developments. Semi-structured 
 nterviews with language activists may also be appropriate. 
 
Craith, M. Nic. (1999) "Irish speakers in Northern Ireland, and the Good Friday agreement." Journal of 
 Multilingual and Multicultural Development20.6: 494-507. 
 
Crowley, Tony.2005) Wars of words: the politics of language in Ireland 1537-2004. Oxford University 
Press. 
 
DCAL Irish Language Bill Consultation (2015) https://www.dcalni.gov.uk/publications/irish-language-
billconsultation-2015-report-and-responses 
 
Northover, Mehroo, and Stephen Donnelly. (1996) "A future for English/Irish bilingualism in Northern 
Ireland?" Journal of Multilingual and Multicultural Development17.1: 33-48. 
 
Pritchard, Rosalind MO. (2004) "Protestants and the Irish language: Historical heritage and current 
attitudes in Northern Ireland." Journal of Multilingual and Multicultural Development 25.1: 62-82. 
 
Project 6: Recreational and social use of cultural heritage sites 
  
Description: A range of cultural heritage sites are distributed across Northern Ireland, ranging of 
prehistoric tombs, to Medieval castles and industrial structures. Managed by the Dept for Communities, 
the cultural heritage sector often struggles to be heard above concerns for the natural environment. 
Professionals in the sector have often called for greater articulation of the case for preserving and caring 
for sites of cultural heritage. This is an on-going challenge in an era when heritage is often reduced to cost 
benefits.  This project seeks to identify the key motivations for the recreational and social use of heritage 
sites in State Care. It will identify the characteristics of current users of heritage sites, their reasons for 
visiting such sites and attitudes to built heritage in an attempt to develop such an argument. 
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Methods: This topic would suit quantitative / qualitative questionnaires aiming to compare and contrast 
attitudes from a range of users in a range of geographical locations. It will attempt to profile the typical 
user, activities carried out at the site and how perceptions of sites vary according to a range of factors. 
Semi-structured interviews with sector professionals may also be appropriate. 
  
References 
 
Hamlin, A., 2003. Archaeological heritage management in Northern Ireland: Challenges and solutions. In 
Cultural Resource Management in Contemporary Society (pp. 82-91). Routledge. 
  
McManus, R., 1997. Heritage and Tourism in Ireland-an unholy alliance?. Irish Geography, 30(2), pp.90-
98. 
Waterton, E. and Watson, S. eds., 2013. Heritage and community engagement: collaboration or 
contestation?. Routledge. 
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Prof Derek Jackson 
 

 

Room G115  
d.jackson@ulster.ac.uk 
 
Professor Jackson's research efforts have a general focus on coastal environmental 
change (morphodynamics and geomorphology) at a number of time and space 
scales. These efforts link into themes such as climate change impacts, its associated 
sea level rise and increased storminess on coastlines. Ultimately much of the work he 
carries out helps in the development of responses to climate change and pressures 
on natural beach and dune systems globally. Specifically, the main focus of his work 
examines wind-blown processes and modelling of airflow in a variety of planetary 
environments in temperate through to arid zones. Recent developments on the 
airflow modelling theme have involved research of dune movement at a number of 
location on Mars, examining specific wind flow and dune landforms. 
 

 
Project 1: Nearshore wave modelling under modal to storm wave scenarios along the Donegal coastline: 
wave model results and associated beach state 
 
Skills required: Would suit a student interested in modelling natural processes, geospatial data and 
fieldwork 
 
Summary: Using multi-beam data on the nearshore detailed bathymetry is now available for inclusion in 
computer modelling of wave refraction processes. Results from these models can be used to examine the 
forcing by waves that result in beach morphological changes. This project will focus on the creation of a 
detailed bathymetry, the running of multiple wave scenarios of incident wave heights and directions and 
examination of actual beach state. This will be under a series of scenarios ranging from modal up to storm 
conditions. Wave data will be derived from hindcast data offshore using the UK virtual buoy network of 
points. Results will also be used to compare against actual beach changes that have occurred over al 
particular period of time. 
 
Jackson, Derek, Cooper, Andrew and del Rio, L (2005) Geological control of beach morphodynamic 
state. MARINE GEOLOGY, 216 (4). pp. 297-314. 
 
Jackson, Derek and Cooper, Andrew (2009) Application of the equilibrium planform concept to natural 
beaches in Northern Ireland . Coastal Engineering, 57. pp. 112-123. 
 
Short, A.D. and Jackson, D.W.T. (2013) Beach Morphodynamics . In: Treatise on Geomorphology. (Eds: 
Shroder, John F.), Elsevier, Academic Press, Amsterdam, San Diego, pp. 106-129. ISBN 
9780123747396 
 
 
Project 2 Nearshore wave modelling under modal to storm wave scenarios along the Antrim coastline and 
associated beach state 
 
Skills required: Would suit a student interested in modelling natural processes, geospatial data and 
fieldwork 
 
Summary: Using multi-beam data on the nearshore detailed bathymetry is now available for inclusion in 
computer modelling of wave refraction processes. Results from these models can be used to examine the 
forcing by waves that result in beach morphological changes. This project will focus on the creation of a 
detailed bathymetry, the running of multiple wave scenarios of incident wave heights and directions and 
examination of actual beach state. This will be under a series of scenarios ranging from modal up to storm 
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conditions. Wave data will be derived from hindcast data offshore using the UK virtual buoy network of 
points. Results will also be used to compare against actual beach changes that have occurred over al 
particular period of time. 
 
Jackson, Derek, Cooper, Andrew and del Rio, L (2005) Geological control of beach morphodynamic 
state. MARINE GEOLOGY, 216 (4). pp. 297-314. 
 
Jackson, Derek and Cooper, Andrew (2009) Application of the equilibrium planform concept to natural 
beaches in Northern Ireland . Coastal Engineering, 57. pp. 112-123. 
 
Short, A.D. and Jackson, D.W.T. (2013) Beach Morphodynamics . In: Treatise on Geomorphology. (Eds: 
Shroder, John F.), Elsevier, Academic Press, Amsterdam, San Diego, pp. 106-129. ISBN 
9780123747396 
 
 
Project 3 Sand dune activity in Ireland during historical times 
 
Skills required: Would suit a student interested in GIS mapping of natural processes, geospatial data and 
fieldwork 
 
Summary: Sand dunes represent unique geomorphological landforms that closely mirror climatic patterns. 
Wind, precipitation levels, vegetation and sediment availability all combine to form dune systems at 
stages of activity. In recent decades we have seen dramatic re-sealing of sand dune systems across 
Ireland. This project would seek to examine this through aerial photography and GIS techniques as well 
as time series of climate data. 
 
Jackson, Derek and Cooper, Andrew (2011) Coastal dune fields in Ireland: rapid regional response to 
climatic change. Journal of Coastal Research, SI 64. pp. 293-297. 
 
Provoost, S., Jones, M.L.M. & Edmondson, S.E. (2009). Changes in landscape and vegetation of coastal 
dunes in northwest Europe: a review. Journal of Coastal Conservation. DOI 10.1007/s11852-009-0068-
5. 
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Prof Phil Jordan 
 

 

Room G157  
p.jordan@ulster.ac.uk  
 
Phil’s research follows several themes within a catchment science framework: nutrient 
and sediment dynamics and fate in river and lake catchments, high-resolution 
monitoring of pollution dynamics in rivers, biogeochemical interactions within 
freshwater ecosystems, risk assessment of critical source areas/times of pollution at 
multiple scales, and agri-environmental policy development and review. 
 

 
Project 1: Optimising soil testing sub-sample resolution to estimate field-scale mean chemical concentration 
 
Determining the average chemical concentration of agricultural fields is important for both agronomic 
potential and environmental risk. This is particularly so with nutrients that are necessary for crop/grass 
growth but also cause water quality issues when rainfall causes runoff and leaching to rivers and lakes. 
Composite soil sampling is a standard method for estimating mean field chemical concentration but the 
number of sub-samples required for a representative composite is uncertain.  In this project, the number of 
sub-samples will be optimized statistically to a point where mean chemical concentrations do not change 
significantly from repeated, random sampling.  
 
The project will be in three parts. 1) Soil sub-sampling in a 2ha grassland field at the nodes of a virtual 
grid. 2) Analysing the soil sub-samples in the laboratory for the nutrient phosphorus. 3) Using a random 
number approach to repeat sample the soil results at fixed resolutions (n = 5, n=10, n=15 etc.).  
 
The variability of the repeat results sampling will be assessed and an optimum soil sampling resolution 
determined. 
 
Nanni et al. 2011 http://www.scielo.br/scielo.php?pid=S0103-90162011000300017&script=sci_arttext 
 
Note. The soil sampling will have to be conducted between November and January only and so will suit a 
student with access to farmland and/or a placement year student. Establishing a virtual grid over the field 
will require access to and knowledge of Year 2 GIS. 
 
 
Project 2: An assessment of the phosphorus burden of dishwater detergents  
 
Phosphorus (P) is an important nutrient for agricultural production and human health. It is also problematic 
in the aquatic environment where eutrophication can occur due to runoff and leaching from agricultural 
land and also waste-water discharges. Part of the waste-water P load is from dishwasher detergents, used 
in part of the cleaning process and which may be variable in concentration. However, P labeling is 
uncertain and the burden is often tied in with treated drinking water that may also be dosed with P to aid 
in plumbosolvency management at water treatment works. 
 
This project will assess the burden of different dishwasher detergent products and use tap water in a P 
dosed distribution area as a control. This will entail sourcing, drying and chemically analyzing the P 
content of the products. The assessment will also include estimates of dishwasher discharges and P loads 
from different brands and products and rank the overall (potential) risk to the aquatic environment. 
 
Köhler, 2006 http://tinyurl.com/y5kvksaf 
 
Cohen and Keiser, 2017 http://tinyurl.com/y3qqksce 
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Project 3: Optimising slurry nutrient content and spreading rate 
 
Cattle slurry is a by-product of intensive dairy farming and an important nutrient replacement source on 
grasslands. The nutrient content (nitrogen, phosphorus, potassium) and spreading rate of slurry is 
important information to ensure that nutrient replacements are optimized. This optimization is crucial to 
balance agronomic need against the potential for nutrient loss to water (during runoff events) where 
eutrophication can occur. 
 
Although estimates of slurry nutrient concentrations and area spreading rates are published in advisory 
guidelines, there remains uncertainty. This is often due to slurry quality and also established behaviour. 
 
This project will compare farmer knowledge of nutrient replacement (concentration and spreading rate) 
with a technical method based on published relationships between nutrients and slurry dry matter. The 
project will be based on two concurrent surveys. 1) Farmers will be interviewed on the field nutrient 
replacement value based on their normal practice. 2) Slurry used in this normal practice will be tested for 
dry matter content based on the hydrometer method and results taken from published tables. Instances for 
correct, under or over application rate and nutrient replacement value will be recorded and implications 
discussed. 
 
Piccinini and Bortone, 1991 http://tinyurl.com/yyctne6c 
 
Murphy, 2018 https://www.youtube.com/watch?v=dPi_KxpjSv8 
 
Note: This project is suited for students with a farming background, interested in the agri-environment and 
with access to the dairy farming community, and needs to be conduction between February and 
September. 
 
 
Project 4: Organic farming and soil functional benefits – biodiversity 
 
Organic farming is a multi-million pound industry and driven by the need to supply healthier food, with 
low or no chemical residues. Chemical fertilizers and pesticides are generally prohibited on agricultural 
soils used for organic production. Soils are also considered in a functional framework where primary 
production is one such function. Other main functions include nutrient cycling, carbon sequestration, water 
purification/regulation, and biodiversity provision. Soil biodiversity can be quantified on a genetic level 
and also via microbial composition and macro-invertebrate communities. A rich soil invertebrate 
biodiversity supports a wider food web in the countryside but the benefits from organic farming in this 
regard are largely unquantified. 
 
This project will investigate the soil functional benefits of organic farming with regard to invertebrate 
biodiversity using a series of paired comparisons – organic versus non-organic farming on similar land 
uses. Invertebrates will be collected using soil samples collected from the fields and a Berlese funnel 
extraction method or pit-traps. Invertebrates will be enumerated and biodiversity determined using the 
Shannon Index. Statistical comparisons will be made using a suitable non-parametric test. 
 
https://tiee.esa.org/vol/v3/experiments/soil/description.html 
 
Hole et al. 2004 https://www.sciencedirect.com/science/article/abs/pii/S0006320704003246 
 
Note: This project is suited for students with a farming background, interested in the agri-environment and 
with access to the organic farming community, and needs to be conduction during the summer semester.  
 
Projects from two students can be considered using different invertebrate collection techniques. 
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Project 5: Longitudinal pollution surveying to assess the influence of rural point sources in river catchments 
 
Pollution can enter river systems from discrete sources such as septic tank systems, waste-water treatment 
discharges or consented industrial discharges. The effect of these inputs can be a stepped increase in 
pollutant concentration depending on the magnitude of the input and the dilution capacity of the receiving 
river system and which may eventually become diluted. If the pollution source is persistent then the effect 
of these inputs is more noticeable during low summer flows and when impacts may also be greatest and 
particularly when downstream dilution is constrained by further inputs. Phosphorus, ammonia, dissolved 
organic matter and turbidity may singularly or in combination be evident as stepped increases in pollution 
concentration downstream of rural waste-water discharge points and which may either be persistent or 
released in batches. Longitudinal, or downstream to upstream, surveying of rivers by repeated grab 
sampling is one way to determine the discrete and cumulative impact of these discharge points. This 
project will use a spatial dataset of known rural waste-water discharge points in a river system chosen by 
the student and assess the discrete and cumulative impacts of the discharges using a longitudinal 
surveying approach. Samples will be collected (at points determined after study of the spatial data) 
during a low flow summer period and repeated on another occasion. Pollution chemistry will be 
determined in the laboratory. A statistical analysis of water pollution will be undertaken using paired 
datasets upstream and downstream of each suspected pollution source. A final assessment will be made 
on the discrete and cumulative impact of rural point sources in the river catchment. 
 
Arnscheidt et al., 2007 https://www.sciencedirect.com/science/article/pii/S004896970700397X 
 
Melland et al., 2012 https://www.sciencedirect.com/science/article/pii/S146290111200086X 
 
Note: This project can only be undertaken between the months of May and September for both field and 
laboratory work. Students will require car transport and be prepared for laboratory work immediately 
(24hours later) following fieldwork.  
 
Projects from two students can be considered using different river catchments, pollution parameters and 
laboratory techniques. 
 
 
Project 6: Assessing phosphorus uptake in biomass irrigated with waste-water  
 
Short-rotation coppice (SRC) using different willow species is a technique used in various exemplar 
projects in both Irish jurisdictions. The principle is to irrigate the soil surface of areas planted with willow 
with waste-water treated effluent from sewage treatment plants; this treated effluent would normally be 
discharged to rivers. Thus, through evapotranspiration, the willows reduce the hydraulic load to the river 
and the soil-plant area attenuates nutrients and other potential pollutants. Willow stands are ultimately 
harvested for use as energy biomass. 
 
This project will assess the attenuation properties of the willow stands with a focus on phosphorus (P), an 
important nutrient pollutant in sewage effluent – treated and untreated – and of concern as an agent of 
eutrophication in freshwater. 
 
Willow biomass samples will be collected from an established SRC site which is irrigated with secondary 
treated (filtration, aeration, settlement) liquid effluent from a sewage works. Similar biomass samples will 
be collected from a control site under natural conditions. Samples will be dried, combusted and 
suspended in solution for subsequent colourimetric of P. Paired datasets will be compared statistically. The 
working hypothesis will be that the biomass does not attenuate P more significantly in irrigated compared 
with unirrigated sites. 
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Dimitriou and Rosenqvist, 2011https://www.sciencedirect.com/science/article/pii/S0961953410004009 
 
Dimitriou et al., 2012 https://link.springer.com/article/10.1007/s12155-012-9211-5 
 
Note: This project can only be undertaken between the months of May and September for both field and 
laboratory work.  
 
Projects from three students can be considered using different biomass components (leaf, root and bark). 
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Dr Sara McDowell 
 

 

Room G265  
sp.mcdowell@ulster.ac.uk 
 
Sara’s interdisciplinary research focuses on the spatial dynamics of conflict and 
peacebuilding in divided or transitional societies and has two key strands. The first 
strand explores the ways in which the past is negotiated in contested spaces within 
societies engaged in peace processes. The second strand of Sara’s research focuses 
on the relationship between social media and border politics in divided societies.  
 

 
Project 1: Mapping direct provision in Ireland: Asylum spaces, borders and marginalisation  
 
Suggested reading: White, Allen. "‘Every Wednesday I am happy’: Childhoods in an Irish asylum 
centre." Population, Space and Place 18.3 (2012): 314-326 
 
 
Project 2: Examining geographies of institutional abuse across the island of Ireland 
 
Suggested reading: Paul Michael Garrett, Excavating the past: Mother and Baby Homes in the Republic 
of Ireland, The British Journal of Social Work, Volume 47, Issue 2, March 2017, Pages 358–374, 
https://doi.org/10.1093/bjsw/bcv116 
 
 
Project 3: A study of the geography of food banks in Northern Ireland 
 
Suggested reading: Cloke, P., May, J., & Williams, A. (2016). The geographies of food banks in the 
meantime. Progress in Human Geography,  
 
 
Project 4: Charting LGBTQ activism in a segregated society  
 
Suggested reading: Hayes, B.C. and Nagle, J. (2016) LGBT rights in Northern Ireland: a war by other 
means. British Politics and Policy at LSE. 
 
 
Project 5: ‘Othering’ in the ‘mainstream media: Debating terrorism and immigration 
 
Suggested reading: Breen, M.J., Haynes, A. and Devereux, E. (2006), 'Fear,Framing and Foreigners: The 
Othering of Immigrants in the Irish Print Media'. International Journal of Critical Psychology, 16, 100-121. 
 
 
Project 6: Mapping far-right protest across the UK 
 
Suggested reading: Allen, C. (2014). Britain First: The ‘frontline resistance’ to the Islamification of 
Britain. The Political Quarterly, 85(3), 354-361. 
 
 
Project 7: Parading in ‘peacetime’: Identity, culture and conflict since the 1998 Belfast/Good Friday 
Agreement 
 
Suggested reading: McDowell, S., Braniff, M., & Murphy, J. (2015). Spacing commemorative-related 
violence in Northern Ireland: assessing the implications for a society in transition. Space and Polity, 19(3), 
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231-243. 
 
Project 8: Sharing space after conflict: Flags, place-names and the politics of division 
 
Suggested reading: McDowell, S., Braniff, M., & Murphy, J. (2017). Zero-sum politics in contested 
spaces: The unintended consequences of legislative peacebuilding in Northern Ireland. Political 
Geography, 61, 193-202. 
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Dr Chris McGonigle 
 

 

Room G273  
cd.mcgonigle@ulster.ac.uk 
 
Chris’s interdisciplinary research interests are focused on understanding what is 
driving patterns of biodiversity in marine environments, and how we can use acoustic 
techniques to develop our ability to monitor and conserve these resources most 
effectively. Specific projects he is currently involved in include: mid-water and ocean 
floor mapping for fisheries stock assessment, species distribution and hydrodynamic 
modelling for benthic habitat mapping. This work is at the interface of marine 
ecology, acoustics, spatial analysis and numerical modelling. Chris’s research has 
societal relevance and impact with implications for sustainable development of 
marine resources, and the conservation of marine biodiversity. 

 
 
Project 1 Intertidal community ecology: measuring changes in community structure across an 
environmental gradient (point-source pollution) 
 
Skills required: This project would suit a numerate student interested in marine ecology and water quality. 
There would be a substantial field component to this work. 
 
Summary: Environmental gradients play an important structural role in marine systems. Gradients in 
contaminants are commonly found moving away from point–source pollution, and interact with existing 
natural and ecological gradients (Bishop et al., 2002). Benthic community structures are often used as 
environmental indicators for measuring the impacts of pollutants (López Gappa et al., 1990). Changes 
observed in community structure in these environments can inform about benthic organisms tolerance of 
pollution stresses. This project will measure intertidal assemblage structures across a pollution gradient 
using univariate and multivariate techniques, and statistically determine the significance of any variations. 
 
Bishop, M.J., Underwood, A.J. Archambault, P. 2002. Sewage and environmental impacts on rocky 
shores: necessity of identifying relevant spatial scales, Marine Ecology Progress Series, 236, 121-128 
 
López Gappa, J.J. Tablado, A. and Magalidi, N.H. 1990. Influence of sewarge pollution on a rocky 
intertidal community dominated by the mytilid Brachidontes rodriguezi, Marine Ecology Progress Series, 
63, 163-175 
 
 
Project 2 Intertidal community ecology: grazer exclusion using cageless methods 
 
Skills required: This project would suit a numerate student interested in experimental design, statistics and 
marine ecology. There would be a substantial field component to this work.  
 
Summary: Mobile gastropod grazers exert a significant influence on the abundance and distribution of 
macroalgae as demonstrated in the literature (Lindegarth et al., 2001). Modern antifouling paints can be 
used to experimentally control grazing pressure on macroalgal communities without the use of cages 
(Martins et al., 2008). Using a similar approach this project will measure intertidal assemblage structures 
between replicated treatment and control areas using univariate and multivariate techniques, and 
statistically determine the significance of any variations. 
 
Lindegarth, M. Berg, P., Cervin, G., Nilsson, P. G. 2001. Effects of grazing on the structure of mid-shore, 
intertidal assemblages on moderately exposed rocky shores of the Swedish west coast, Marine Ecology 
Progress Series, 212, 29-38 
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Martins, G. M. Jenkins, S. R., Hawkins, S. J., Neto, A. I., Thompson, R. C. 2008. Exploitation of rocky 
intertidal grazers: population status and potential impacts on community structure and functioning, Aquatic 
Biology, 63, 1-10 
 
 
Project 3: Intertidal community ecology: Seasonal changes in community structure across an exposure 
gradient 
 
Skills required: This project would suit a numerate student interested in experimental design, statistics and 
marine ecology. There would be a substantial field component to this work. 
 
Summary: Intertidal community structure is a complex ecological structure determined by the interaction 
between a series of physical gradients and biological processes. Intertidal ecological studies are well 
represented in the literature (eg. Dayton, 1971; Paine, 1974; Underwood et al., 1998). Many of these 
relationships and interactions vary spatially and temporally throughout the course of the year (Fraschetti 
et al., 2005). This project will seek to explore these relationships and the interaction between these factors 
at a rocky intertidal site on the North Coast of Northern Ireland. 
 
Dayton, P. K. 1971. Competition, disturbance, and community organization: the provision and subsequent 
utilization of space in a rocky intertidal community. Ecological Monographs, 41, 4, 351-389. 
 
Fraschetti, S., Terlizzi, A., & Benedetti-Cecchi, L. 2005. Patterns of distribution of marine assemblages 
from rocky shores: evidence of relevant scales of variation. Marine Ecology Progress Series, 296, 13-29. 
 
Paine, R. T. 1974. Intertidal community structure. Oecologia, 15, 2, 93-120 
 
Underwood, A. J., & Chapman, M. G. 1998. Spatial analyses of intertidal assemblages on sheltered 
rocky shores. Australian Journal of Ecology, 23, 2, 138-157. 
 
 
Project: 4: Benthic Habitat Mapping: temporal variations in benthic community structure (Cashes Ledge) 
 
Skills required: This project would suit a student interested in benthic habitat mapping, acoustic remote 
sensing, marine and landscape ecology and GIS. This will be a desk-based analysis using extant data. 
 
Summary: Cashes Ledge is a complex area of rocky reef on the continental shelf of the Gulf of Maine 
USA. It contains a diverse algal community (Vadas and Steneck, 1988; McGonigle et al., 2011), and is 
considered to be an important nursery ground for juvenile cod (Sharwood and Grabowski, 2010). This 
project will explore variability in benthic community diversity over the course of three years repeat stills 
and video survey data acquired for scallop stock assessment purposes (Placopecten magellanicus) using 
established methods (Carey and Stokesbury, 2011). The analysis will involve the examination of stills 
imagery, video footage and multi-beam echo-sounder (MBES) data to examine the significance of acoustic 
classifications in terms of the community data at the site. 
 
Carey, J.D. and Stokesbury, K.D.E. 2011. An assessment of juvenile and adult sea scallop, Placopecten 
magellanicus, distribution in the Northwest Atlantic using high-resolution still imagery, Journal of Shellfish 
Research, 30, 3, 569-582 
 
McGonigle, C., Grabowski, J. H., Brown, C. J., Weber, T. C., & Quinn, R. 2011. Detection of deep water 
benthic macroalgae using image-based classification techniques on multibeam backscatter at Cashes 
Ledge, Gulf of Maine, USA. Estuarine, Coastal and Shelf Science, 91, 1, 87-101. 
 
Sherwood, G. D., & Grabowski, J. H. 2010. Exploring the life-history implications of colour variation in 
offshore Gulf of Maine cod (Gadus morhua).ICES Journal of Marine Science: Journal du Conseil, 67, 8, 
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1640-1649. 
 
Vadas, R. L., & Steneck, R. S. 1988. Zonation of deep water benthic algae in the Gulf of Maine. Journal 
of Phycology, 24, 3, 338-346. 
 
 
Project 5: Marine Fisheries Ecology: Linking catch statistics to fishing effort and climate 
 
Skills required: This project would suit a technically proficient student interested in fisheries science, 
meteorology and GIS. This will be a desk-based analysis using extant data. 
 
Summary: Many existing studies have focused on changes in fish stock structures in response to climatic 
variability (eg. McFarlane et al., 2000; Rose, 2005; Brander, 2007). This project will examine 
commercial landings and effort data from British and Irish Seas through publically available sources (eg. 
FAO, DATRAS and the Sea Around Us Project www.seaaroundus.org) at a variety of scales; from ICES 
divisions through to Large Marine Ecosystems (Longhurst, 2010). This will facilitate exploration of the 
various relationships between climate, commercial landings and effort. 
 
Brander, K. M. 2007. Global fish production and climate change. Proceedings of the National Academy 
of Sciences, 104, 50, 19709-19714. 
 
Longhurst, A. R. 2010. Ecological geography of the sea. Access Online via Elsevier.  
 
McFarlane, G. A., King, J. R., & Beamish, R. J. 2000. Have there been recent changes in climate? Ask the 
fish. Progress in Oceanography, 47, 2, 147-169. 
 
Rose, G. A. 2005. On distributional responses of North Atlantic fish to climate change. ICES Journal of 
Marine Science: Journal du Conseil, 62, 7, 1360-1374. 
 
 
Project 6: Environmental Management: The Foyle Fisheries Co-Operative – recent changes in quota, 
catch, effort and the socio-economic position of a regional fishery 
 
Skills required: This project would suit a field competent and technically proficient student interested in 
fisheries science, human geography, environmental management and GIS. This will be a mixture of field 
and desk based analysis using extant data. 
 
Summary: Commercial fishing is a vital industry and major employer in many parts of Ireland (BIM, 
2012). Recent changes in the way this industry is regulated during the last number of decades have had 
profound socio-economic impacts in coastal communities. Fisheries management needs to adequately 
address the stakeholder needs in order to be successfully implemented and have community support 
(Berkes et al., 2001; Beddington et al., 2007; Botsford et al., 1997). This study will seek to quantify 
recent changes in fishing activity in the Foyle Fisheries Cooperative, Greencastle Co. Donegal, in terms of 
quotas, landings and fishing effort. It will also examine the impact of management strategies and their 
socio-economic implications in the context of the fishery. 
 
Beddington, J. R., Agnew, D. J., & Clark, C. W. 2007. Current problems in the management of marine 
fisheries. science, 316, 5832, 1713-1716. 
 
Berkes, F., Mahon, R., & McConney, P. (Eds.). 2001. Managing small-scale fisheries: alternative 
directions and methods. IDRC. 
 
BIM, 2012. Castletownbere: An economic survey to determine the level of seafood activity and establish 
its economic importance for the region, Fisheries Development Division, Bord Iascaigh Mhara,P.O. Box 



 

 . 32 

12, Crofton Road, Dun Laoghaire, Co. Dublin, Ireland. 60 pp. 
 
Botsford, L. W., Castilla, J. C., & Peterson, C. H. 1997. The management of fisheries and marine 
ecosystems. Science, 277, 5325, 509-515. 
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Dr Paul McKenzie 
 

 

Room G160  
sjp.mckenzie@ulster.ac.uk 
 
Paul is interested in the use of GIS and Remote Sensing to answer a wide range of 
geographical issues. His research focuses on the development of risk models for 
poverty mapping across large spatial scales. Other interests include the use of 
remotely sensed data to map and monitor the environment and the fusion of 
remotely sensed datasets to extract features in the urban and agricultural 
landscapes. Paul has also a keen interest in developing the use of GIS in Schools.  
 
 

Project 1: Mapping hedgerows using GIS-RS techniques 
 
Skills required: This project would suit a student with good skills in GIS/Remote Sensing and an interest in 
semi-natural features in agricultural landscapes.  
 
Summary: Hedgerows fulfil a variety of functions in agricultural landscapes such as protecting against soil 
erosion, acting as seed refuges and mitigating against the spread of pollutants. Changes in European 
agricultural policies have led to a need for rapid and regular approaches for mapping landscape 
features.  
 
This project will have three phases: 

1. Archived aerial imagery will be used to digitise field boundaries for a study area. Modern aerial 
imagery will be used to determine changes to the hedgerow network over time.  

2. Archived aerial imagery will be used to generate a 3D point cloud in order to estimate hedgerow 
height, width and/or volume. 3D point imagery from an eBee UAV will be available to compare 
measurements to archived aerial imager.  

3. Field boundary data from the 1998 and 2007 Northern Ireland Countryside Survey will be 
analysed for changes over time and compared to available aerial imagery.  

 
Baudry, J., Bunce, R.G.H, Burel, F. (2000) Hedgerows: An international perspective on their origin, 
function and management, Journal of Environmental Management, 60 (1), pp. 7-22 - 
https://doi.org/10.1006/jema.2000.0358. 
 
Díaz-Varela, R.A.; De la Rosa, R.; León, L.; Zarco-Tejada, P.J. (2015) High-Resolution Airborne UAV 
Imagery to Assess Olive Tree Crown Parameters Using 3D Photo Reconstruction: Application in Breeding 
Trials. Remote Sensing, 7, 4213-4232 - https://doi.org/10.3390/rs70404213  
 
Lotfi, A.; Javelle, A.; Baudry, J.; Burel, F. (2010) Interdisciplinary Analysis of Hedgerow Network 
Landscapes' Sustainability, Landscape Research, 35 (4), pp. 415-426 - 
https://doi.org/10.1080/01426397.2010.486857  
 
Vannier, C., Hubert-Moy, L. (2010) Wooded Hedgerows Characterization in Rural Landscape Using Very 
High Spatial Resolution Satellite Images, 2010 IEEE International Geoscience and Remote Sensing 
Symposium, https://doi.org/10.1109/IGARSS.2010.5651636  
 
Project 2: Geography in Post-Primary Schools across NI – mapping the future of the subject 

 
Skills required: This project would suit a student with an interest in teaching, geography and qualitative 
skills.  
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Summary: Geography as a subject in Post-Primary Schools faces strong competition from a range of 
subjects. The Royal Geographic Society report that numbers of pupils studying Geography at GCSE and 
A-level is at an all-time high (https://www.rgs.org/geography/news/numbers-of-students-studying-
geography-continue-to/). However, information is required on the uptake of Geography within schools 
across NI.  
 
This project will have three phases: 

1. To carry out a review of pupil numbers studying subjects (including Geography) at both GCSE 
and A-level.  

2. To determine trends of pupil enrolments within Geography departments across a sample of 
Secondary and Grammar schools.  

3. To interview Geography teachers and identify challenges and opportunities for Geography 
teaching in the future.   

 
Adey, K. and Biddulph, M. (2001) The Influence of Pupil Perceptions on Subject Choice at 14+ in 
Geography and History, Educational Studies, 27(4), pp. 439-450 - 
https://doi.org/10.1080/03055690120071894  
 
Butt, G. (2008) Is the future secure for geography education?, Geography, 93(3), pp. 158-165 - 
https://doi.org/10.1080/00167487.2008.12094237  
 
Hopwood, N. (2009) UK high school pupils' conceptions of geography: research findings and 
methodological implications, International Research in Geographical and Environmental Education, 18:3, 
185-197 - https://doi.org/10.1080/10382040903054016  
 
Leydon, J., McLaughlin, C. and Wilson, H. (2016) Does the High School Geography Experience Influence 
Enrollment in University Geography Courses?, Journal of Geography, 116:2, 79-88 - 
https://doi.org/10.1080/00221341.2016.1212086  
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Dr Bob McNabb 
 

 
 

Room G166A 
r.mcnabb@ulster.ac.uk 
 
Bob is interested in how remote sensing data can help us understand changes in 
glacial landscapes over a variety of temporal and spatial scales. 

Project 1: Multi-decadal glacier outline and area changes 
 
Information about glacier area and extent is crucial for many applications, including reconstructing past 
climate, understanding glacier behaviour, sea level change, and estimating recent glacier mass changes. 
Unfortunately, this information in many regions is limited to a single point in time. In this project, you will 
work to help fill in some of the gaps by mapping glaciers using satellite and aerial photographs over 
several decades. Potential study areas include Greenland, Arctic Canada, Alaska, the Russian Arctic, 
South America, or High Mountain Asia. This project is suitable for a student with interest in satellite remote 
sensing/GIS and glaciology. 
 
Selected references: 
 
Paul, F., Bolch, T., Kääb, A., Nagler, T., Nuth, C., Scharrer, K., … Van Niel, T. (2015). The glaciers 
climate change initiative: Methods for creating glacier area, elevation change and velocity products. 
Remote Sensing of Environment, 162, 408–426. https://doi.org/10.1016/j.rse.2013.07.043 
 
Winsvold, S. H., Andreassen, L. M., & Kienholz, C. (2014). Glacier area and length changes in Norway 
from repeat inventories. The Cryosphere, 8(5), 1885–1903. https://doi.org/10.5194/tc-8-1885-2014 
 
 
Project 2: Detection of supraglacial lakes and timing of drainage 
 
Supraglacial lakes are a significant source of water that has the potential to reach the glacier bed, 
dramatically increasing glacier velocities, which in turn can impact glacier stability, local ecosystems, and 
global sea levels. For this project, you will use optical and radar satellite imagery to detect supraglacial 
lakes in an area to be discussed. The goal is to determine if and when they drain, and given the 
availability of digital elevation models in the selected study area, estimate lake volumes through time. 
Suitable for a student with interest in satellite remote sensing/GIS, glaciology, and some computer 
programming (Python/Matlab or similar). 
 
Selected references: 
 
Hoffman, M. J., G. A. Catania, T. A. Neumann, L. C. Andrews, and J. A. Rumrill (2011), Links between 
acceleration,melting, and supraglacial lake drainage of the western Greenland Ice Sheet,J. Geophys. 
Res.,116, F04035,doi:10.1029/2010JF001934. 
 
Wendleder, A., Friedl, P., & Mayer, C. (2018). Impacts of climate and supraglacial lakes on the surface 
velocity of Baltoro Glacier from 1992 to 2017. Remote Sensing, 10(11), 1681. 
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Project 3: Mapping tidewater glacier length changes 
 
High temporal resolution satellite imagery is now available from Landsat, Sentinel-2, and other sources. 
Despite a wealth of available data, much is still unknown about the impact of climate change on tidewater 
(marine-terminating) glaciers. In this project, you will map tidewater glacier fronts at weekly/monthly 
resolution, and attempt to analyze the length changes in relation to external forcing, including air and 
ocean temperature and sea ice concentration. Potential study areas include Alaska, Arctic Canada, 
Greenland, and Svalbard. Suitable for a student with interest in satellite remote sensing/GIS and 
glaciology. 
 
 
Selected references: 
 
Carr, J. R., Bell, H., Killick, R., & Holt, T. (2017). Exceptional retreat of Novaya Zemlya’s marine-
terminating outlet glaciers between 2000 and 2013. The Cryosphere, 11(5), 2149–2174. 
https://doi.org/10.5194/tc-11-2149-2017 
 
McNabb, R. W., & Hock, R. (2014). Alaska tidewater glacier terminus positions, 1948-2012. Journal of 
Geophysical Research, 119(2), 153–167. https://doi.org/10.1002/2013JF002915 
 
 
Project 4: Mapping supraglacial rock avalanches 
 
With warming climate, rock avalanches in cold regions may increase in frequency owing to a number of 
potential factors, including rock-permafrost degradation, thinning and retreat of glaciers, increased 
precipitation, or enhanced strain accumulation. Though there has been an observed increase in rock 
avalanches in heavily glaciated regions such as Alaska, the impacts of rock avalanches on glacier 
dynamics and mass balance is not well-studied. As part of this project, you will use available satellite data 
such as ASTER, Landsat 1-8, Sentinel-1, and Sentinel-2 to map rock avalanches on glaciers and potentially 
examine their impacts in a study area of your choice, including Alaska, Svalbard, or High Mountain Asia. 
The work includes: geometric processing of satellite images, DEM and terrain analysis, and analysis of 
glacier velocity fields and elevation changes. Suitable for a student with interest in satellite remote 
sensing/GIS and glaciology. 
 
Selected references: 
 
Coe, J. A., Bessette-Kirton, E. K., & Geertsema, M. (2017). Increasing rock-avalanche size and mobility in 
Glacier Bay National Park and Preserve, Alaska detected from 1984 to 2016 Landsat imagery. 
Landslides, (February). https://doi.org/10.1007/s10346-017-0879-7 
 
Post, A., 1967, Effects of the March 1964 Alaska earthquake on glaciers: U.S. Geological Survey 
Professional Paper 544–D, 54 p., https://pubs.usgs.gov/pp/0544d/. 
 
Dunning, S., Rosser, N., McColl, S. et al. Rapid sequestration of rock avalanche deposits within glaciers. 
Nat Commun 6, 7964 (2015) doi:10.1038/ncomms8964 
 
Project 5: Geomorphologic mapping of past glacier extents 
 
On a global scale, glacier melt and recession is currently accelerating. Most assessments of glacier retreat 
are limited to the past decades, limited by the availability of satellite observations (since ~1970), aerial 
photographs (since ~1940), and detailed cartographic maps (since ~1940). In many regions, glaciers 
have been retreating since the end of the so-called Little Ice Age (LIA) sometime between 1850 and 
1900, depending on the region. Many glacier-covered areas have not been adequately mapped, 
however, due to a lack of sufficient imagery or auxiliary data such as digital elevation models (DEMs), 
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which aid in geomorphologic mapping and interpretation. With the help of newly-released datasets such 
as the ArcticDEM (2m elevation coverage North of 60°N), or the Copernicus DEM (30 m global 
coverage), and newly-available images from Sentinel-2 and Landsat 8, you will conduct geomorphologic 
mapping of past extents of glaciers in a study area of your choice, comparing your results with modern 
(post-2000) glacier extents. Potential study areas include Alaska, Arctic Canada, Greenland, High 
Mountain Asia, or the Russian Arctic islands. This project is suitable for a student with an interest in remote 
sensing/GIS and glaciology/climate. 
 
Selected references: 
 
Glasser, N. F., Harrison, S., Jansson, K. N., Anderson, K., & Cowley, A. (2011). Global sea-level 
contribution from the Patagonian Icefields since the Little Ice Age maximum. Nature Geoscience, 4(5), 
303–307. https://doi.org/10.1038/ngeo1122 
 
Kjeldsen, K. K., Korsgaard, N. J., Bjørk, A. A., Khan, S. A., Box, J. E., Funder, S., Larsen, N. K., Bamber, 
J. L., Colgan, W. T., van den Broeke, M. R., Siggaard-Andersen, M.-L., Nuth, C., Schomacker, A., 
Andresen, C. S., Willerslev, E., & Kjær, K. H. (2015). Spatial and temporal distribution of mass loss from 
the Greenland Ice Sheet since AD 1900. Nature, 528(7582), 396–400. 
https://doi.org/10.1038/nature16183 
 
Leclercq, P. W., Oerlemans, J., Basagic, H. J., Bushueva, I., Cook, A. J., & Le Bris, R. (2014). A data set 
of worldwide glacier length fluctuations. The Cryosphere, 8(2), 659–672. https://doi.org/10.5194/tc-8-
659-2014 
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Prof Adrian Moore 
 

 
 

Room G165B 
a.moore@ulster.ac.uk 
 
Adrian has research interests in the application of GIS technologies to examine the 
relationships between the physical and social environments, human health and 
health care delivery. He is particularly interested in the mapping and spatial analysis 
of environmental risk factors related to aging. 
  

 
Project 1: The Geography of Deprivation and Dental Health in Northern Ireland 
 
Skills required: This project would suit a student with good skills in GIS and an interest in geography 
related health research and analysis 
 
Summary: Poor oral health is closely associated with socio-economic deprivation and social exclusion. 
Over the years there has been a real and sustained improvement in oral health assisted by better diets, 
fluoride toothpastes and the fluoridation of water but inequalities still exist. The shift in dentists from the 
NHS to the private sector is one of many factors that make it difficult for some people to find an NHS 
dentist when they need one and this is especially true for those living in more deprived and remote areas.  
Using GIS-based spatial analytical techniques, this project will investigate geographical variations in 
dental health across Northern Ireland at the small area level. Dental health will be measured using health 
service data on extractions, fillings, crowns and x-rays from 2013 to 2017.  Particular emphasis will be 
given to examining the relationships between dental health and area level deprivation, 
rurality/urbanisation, and  access to dental health services.  
 
André Kramer A, -C, Pivodic A, Hakeberg M, Östberg A, 2019  Multilevel Analysis of Dental Caries in 
Swedish Children and Adolescents in Relation to Socioeconomic Status. Caries Research 
 
K. W. McKenzie, M. Goodwin,  I. Pretty 2017 NHS dental service utilisation and social deprivation in 
older adults in North West England British Dental Journal volume 223, pages102–107 
 
 
Project 2: Patterns and Trends in Cancer Incidence in Northern Ireland 
 
Skills required: This project would suit a student with good skills in GIS and an interest in geography 
related health research and analysis 
 
Summary: The seven year incidence (number) of all type cancers in Northern Ireland has risen by almost 
50% between 1993/99 to 2011/17. Using SOA level health service data this project will map and 
examine the change and the geographic distribution of cancer incidence in Northern Ireland over that 
period in relation to a variety of socio-economic factors. Access to primary and secondary health care 
services will also be examined to determine if geographic availability to services may be influencing 
distribution patterns and trends.  
 
Turner M ,  Fielding S , Ong Y , Dibben C , Feng Z , Brewster D , Black C , Lee A,  Murchie P 2017 A 
cancer geography paradox? Poorer cancer outcomes with longer travelling times to healthcare facilities 
despite prompter diagnosis and treatment: a data-linkage study British Journal of Cancer 117, 439–449 
 
Gilbert S, Pow-Sang J, Xiao,H  2016 Geographical Factors Associated with Health Disparities in 
Prostate Cancer. 2 Cancer Control 3:4, 401-408 
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Project 3: Ageing, Cognitive Health (Dementia) and Deprivation in Ireland 
 
Skills required: This project would suit a student with good skills in GIS and an interest in geography 
related health research and analysis 
 
Summary: As populations get older in Western developed countries like the UK and Ireland, the nature 
and causes of ill-health (morbidity) are changing. There has been a significant increase in the incidence of 
chronic conditions relating to mental health and cognitive dysfunction in our ageing populations that put 
considerable additional burdens on families and health care providers.   Additionally, there is also a 
significantly higher prevalence of cognitive impairment in elderly individuals living in socio-economically 
deprived areas.  
This project will examine the relationship between area based deprivation and cognitive dysfunction in 
Ireland (North and South) using data from a Trinity College Dublin, Ulster University and Department of 
Agriculture (TUDA) study of  5,186 community dwelling, non-institutionalised adults aged ≥ 60 years 
recruited between 2008 and 2012, from Northern Ireland and Republic of Ireland.  Different measures of 
cognitive dysfunction and indices of deprivation will be used to examine the relationship between area 
based deprivation and risk of cognitive dysfunction.  
 
Adrian McCann,  Helene McNulty, Jan Rigby, Catherine F Hughes, Leane Hoey, Anne M Molloy, Conal J 
Cunningham, Miriam C Casey, Fergal Tracey, Maurice O’Kane, Kevin McCarroll, Mary Ward, Katie 
Moore, JJ Strain, Adrian Moore, ( 2017) Impact of area-level socioeconomic deprivation on the risk of 
cognitive dysfunction in older adults Journal of the American Geriatrics Society 66. 
 
Basta N, Matthews F, Chatfield M, Carol Brayne C, 2008  Community-level socio-economic status and 
cognitive and functional impairment in the older population European Journal of Public Health, Volume 
18, Issue 1, February 2008, P. 48–54. 
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Dr Rory Quinn 
 

 

Room G272  
rj.quinn@ulster.ac.uk 
 
Rory is a marine geoscientist, interested in applications of ocean mapping methods. 
His research focuses on detecting, quantifying and understanding change in 
geomorphological, archaeological and bio-physical environments.  

 
 
Project 1: Investigating links between geological complexity and biodiversity 
 
Skills required: Would suit a student interested in geology, ecology and fieldwork.  
 
Theory predicts that complex habitats allow more species to co-exist in a given area (Kostylev et al., 
2005). The degree of geological complexity within a rocky shore therefore plays a significant role in the 
formation of habitats, community structure and diversity. This project will measure both the geological 
complexity and biodiversity of a stretch of geologically heterogeneous coastline and explore the 
relationships between them. 
 
Kostylev, V.E., Erlandson, J., Ming, M.Y. and Williams, G.A., 2005, The relative importance of habitat 
complexity and surface area in assessing biodiversity: Fractal application on rocky shores, Ecological 
Complexity, 2(3):  272-286. http://dx.doi.org/10.1016/j.ecocom.2005.04.002 
 
Porter-Smith, R. and McKinlay, J., 2012, Mesoscale coastal complexity and its relationship to structure 
and forcing from marine processes, Marine Geology, 325: 1-13. 
http://dx.doi.org/10.1016/j.margeo.2012.07.011 
 
 
Project 2: Sediment wave morphology and migration in the Malin Sea 
 
Skills required: Would suit a student interested in geomorphology, hydrodynamics, ocean engineering 
and GIS. 
  
Multibeam echosounder bathymetry and backscatter data from the Malin Sea were collected as part of 
the Joint Irish Bathymetric Survey (JIBS) in 2009. Spectacular sediment wave fields, oriented transverse to 
tidal flow, dominate the southern section of the south Malin Sea. This project will map, classify and 
examine the relationships between sediment wave morphology, sediment type, bathymetry, tidal currents, 
and migration using established bedform classification schemes (Van Landeghem et al., 2009; Stow et al, 
2009). The project has direct relevance to offshore renewables, as in areas of mobile sediment, scour 
around seabed installations increases the cost and complexity of engineering solutions.  
 
Van Landeghem, K.J.J., Wheeler, A.J., Mitchell, N.C., and Sutton, G., 2009, Variations in sediment wave 
dimensions across the tidally dominated Irish Sea, NW Europe: Marine Geology, 263: 108-119. 
http://dx.doi.org/10.1016/j.margeo.2009.04.003 
 
Stow, D, Hernandez-Molina, FJ, Llave, E, Sayago-Gil, M, Rio, VDD and Branson, A, 2009, Bedform-
velocity matrix: the estimation of bottom current velocity from bedform observations, Geology, 37(4): 
327-330. http://dx.doi.org/10.1130/G25259A.1 
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Project 3: Investigating scour at fully-submerged shipwreck sites 
 
Skills required: Would suit a student interested in geomorphology, archaeology, hydrodynamics and GIS. 
 
20th century shipwrecks act as a hidden pollution risk, as they may release toxic components (e.g. oil, 
fuel, antifouling paints) into the ecosystem (Masetti and Calder, 2012). Shipwrecks are also important 
from historical, biological and offshore engineering perspectives. Wreck sites act as open systems, with 
the exchange of material (sediment, water, toxic fluids and solids) and energy (wave, tidal, storm) across 
system boundaries. Formation processes at these sites are therefore driven by a combination of chemical, 
biological and physical processes, with physical processes dominant in initial phases (Quinn, 2006). This 
project will investigate complex erosional and depositional signatures around two WWI shipwrecks in 
Belfast Lough that have formed in response to hydrodynamic forcing. Using multibeam echosounder data, 
sediment samples and the output from a computational fluid dynamic model (Quinn and Smyth, 2018), 
you will map and interpret the geomorphology of the wreck sites. 
 
Quinn, R., 2006, The role of scour in shipwreck site formation processes and the preservation of wreck- 
associated scour signatures in the sedimentary record, Journal of Archaeological Science, 33: 1419-
1432. https://doi.org/10.1016/j.jas.2006.01.011 
 
Quinn, R. and Smyth, T.A.G., 2018, Processes and patterns of flow, erosion, and deposition at shipwreck 
sites: a computational fluid dynamic simulation, Archaeological and Anthropological Sciences, 10: 1429-
1442. https://doi.org/10.1007/s12520-017-0468-7 
 
 
Project 4: Characterising the Anthropocene in Cork Harbour 
 
Skills required: Would suit a student interested in the Anthropocene, geomorphology, human-environment 
interactions and GIS. 
 
In 2000, the term ‘Anthropocene’ was proposed for the current geological epoch to emphasize the 
central role of mankind in geology and ecology (Crutzen and Stoermer, 2000). The informal term was 
soon adopted by many earth and environmental scientists to signal the impact of human activity on 
chemical, biological and physical processes operating on Earth (e.g. Corlett 2015; Hazen et al., 2017). 
Geoscientists initially appeared reticent to use the term owing to the relatively brief duration of human 
civilization and the view that human modification of the Earth surface was minimal when compared to 
natural processes operating over geological time scales (Zanlasiewicz et al., 2011). However, the 
geoscientific community are now more accepting of the term and concept in relation to the geological 
record, with some recognising that ‘temporal changes in the scale and lithological character of 
anthropogenic deposits may be indicative of the Anthropocene’ (Ford et al., 2014). In this project you will 
assess the role of humans in modifying the seabed in Cork Harbour, and assess the potential for these 
signatures to be preserved in the geological record. The project will involve relief modelling, analysis and 
interpretation of multibeam echosounder data to characterise and quantify the impact of human activities 
(e.g. dumping, dredging, fishing, engineering) on the seafloor.    
 
Corlett, R.T., 2015, The Anthropocene concept in ecology and conservation, Trends in Ecology and 
Evolution 30, 36-41. 
 
Crutzen, P.J. and Stoermer, E.F., 2000, The ‘Anthropocene’. Global Change Newsletter, 41, 17. 
 
Hazen, R.M., Grew, E.S., Origlieri, M.J. and Downs, R.T., 2017, On the mineralogy of the 
“Anthropocene Epoch”. American Mineralogist 102, 595–611. 
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Zalasiewicz, J., Williams, M., Fortey, R., Smith, A., Barry, T.L., Coe, A.L., Bown, P.R., Rawson, P.F., Gale, 
A., Gibbard, P., Gregory F.J., Hounslow, M.W., Kerr, A.C., Pearson, P., Knox, R., Powell, J., Waters, C., 
Marshall, J., Oates, M. and Stone, P., 2011, Stratigraphy of the Anthropocene, Philosophical 
Transactions of the Royal Society A: Mathematical, Physical and Engineering Sciences 369, 1036-1055. 
 
 
Project 5: Classifying scour and depositional signatures at shipwreck sites: are Computational Fluid 
Dynamic (CFD) simulations valid? 
 
Skills required: Would suit a student interested in geomorphology, archaeology, hydrodynamics and GIS. 
 
Simulations of scour around submerged objects predict specific relationships between the size and shape 
of the object, the direction of flow, and the morphology of the resultant erosional and depositional 
features (Caston, 1979; Quinn, 2006). This project will assess the validity of recent computational fluid 
dynamic simulations (CFD; Quinn and Smyth, 2018) with real-world multibeam data collected over 
shipwrecks in the Irish Sea. The project has direct relevance to offshore renewables, as in areas of mobile 
sediment, scour around seabed installations increases the cost and complexity of engineering solutions. 
Scour processes operating at shipwreck sites are analogous to those operating at offshore windfarms and 
tidal turbines.  
 
Caston, G. F., 1979, Wreck marks: indicators of net sand transport, Marine Geology, 33: 193–204. 
 
Quinn, R., 2006, The role of scour in shipwreck site formation processes and the preservation of wreck- 
associated scour signatures in the sedimentary record, Journal of Archaeological Science, 33: 1419-
1432. https://doi.org/10.1016/j.jas.2006.01.011 
 
Quinn, R. and Smyth, T.A.G., 2018, Processes and patterns of flow, erosion, and deposition at shipwreck 
sites: a computational fluid dynamic simulation, Archaeological and Anthropological Sciences, 10: 1429-
1442. https://doi.org/10.1007/s12520-017-0468-7 
 
 
Project 6: Time-stepped palaeogeographic reconstructions of the Bann Estuary: 20kaBP to present 
 
Skills required: Would suit a student interested in sea-level change, archaeology and GIS. 
 
Since the last glacial maximum, large vertical changes in sea level relative to the land surface have led to 
significant horizontal shifts in the position of coastlines around Northwest Europe (Brooks et al, 2012). 
Therefore, for much of the last 20,000 years, extensive tracts of the present-day shelf seafloor were sub-
aerially exposed, primarily due to the glacial eustatic lowering of sea level. These now-submerged areas 
were important landscapes for prehistoric humans as they offered a range of coastal, marine, and 
terrestrial resources and access to transportation and migration routes along coastlines and into estuaries 
and rivers (Westley et al., 2011). This project will integrate multibeam echosounder data with established 
sea-level curves to assess the archaeological potential of the Bann Estuary over the past 20,000 years. 
 
Brooks, A.J., Bradley, S.L., Edwards, R.J. and Goodwyn, N. (2012) The palaeogeography of Northwest 
Europe during the last 20,000 years.  Journal of Maps, 7: 573-587. 
 
Westley, K., Quinn, R., Forsythe, W., Plets, R., Bell, T., Benetti, S., McGrath, F. and Robinson, R., 2011. 
Mapping Submerged Landscapes Using Multibeam Bathymetric Data: a case study from the north coast of 
Ireland. International Journal of Nautical Archaeology 40, 99-112. 
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Project 7: Predictive modelling for submerged prehistoric human remains in NW Europe 
 
Skills required: Would suit a student interested in oceanography, archaeology and GIS. 
 
Since the last glacial maximum, large vertical changes in sea level relative to the land surface have led to 
significant horizontal shifts in the position of coastlines around Northwest Europe (Brooks et al, 2012). 
Therefore, for much of the last 20,000 years, extensive tracts of the present-day shelf seafloor were sub-
aerially exposed, primarily due to the glacial eustatic lowering of sea level. These now-submerged areas 
were important landscapes for prehistoric humans as they offered a range of coastal, marine, and 
terrestrial resources and access to transportation and migration routes along coastlines and into estuaries 
and rivers (Westley et al., 2011). This project will use the modelling capabilities in ArcGIS to determine 
where we stand the best chance of finding the preserved remains of prehistoric humans below the seabed 
in NW Europe using a series of global datasets available through two online portals: EMODnet 
(http://www.emodnet.eu) and Bio-ORACLE (http://www.bio-oracle.org). The ‘Weighted Overlay’ tool in 
ArcMap will then be used to solve the multicriteria problems of site preservation and prediction.  
 
Brooks, A.J., Bradley, S.L., Edwards, R.J. and Goodwyn, N. (2012) The palaeogeography of Northwest 
Europe during the last 20,000 years.  Journal of Maps, 7: 573-587. 
 
Sturt, F., Garrow, D. and Bradley, S., 2013, New models of North West European Holocene 
palaeogeography and inundation, Journal of Archaeological Science 40 (11): 3963-3976 
 
 
Project 8: Preservation of shipwrecks in NW Europe: what processes dominate and where should we find 
them?  
 
Skills required: Would suit a student interested in oceanography, archaeology and GIS. 
 
Site formation processes at wreck sites are driven by a combination of chemical, biological and physical 
processes, with physical processes dominant in initial phases (Quinn, 2006; Ward et al., 1999). This 
project will use the modelling capabilities in ArcGIS to determine where we stand the best chance of 
finding well-preserved shipwrecks on the European continental shelf using a series of global datasets 
available through two online portals: EMODnet (http://www.emodnet.eu) and Bio-ORACLE 
(http://www.bio-oracle.org). The ‘Weighted Overlay’ tool in ArcMap will then be used to solve the 
multicriteria problem of site preservation potential.  
 
Quinn, R., 2006, The role of scour in shipwreck site formation processes and the preservation of wreck- 
associated scour signatures in the sedimentary record, Journal of Archaeological Science, 33: 1419-
1432. doi:10.1016/j.jas.2006.01.011 
 
Ward, I.A.K., Larcombe, P., Veth, P., 1999, A new process-based model for wreck site formation, Journal 
of Archaeological Science, 26(5): 561-570. 
 
 
Project 9: Remote identification of shipwreck sites from multibeam echosounder data 
 
Skills required: Would suit a student interested in remote sensing, modelling and GIS. 
 
Modern shipwrecks act as a latent risk of pollution, since they may release toxic components into the 
marine environment (e.g., lubricating oil, fuel, antifouling paints) in variable amounts depending on states 
of preservation (Masetti and Calder, 2012). Therefore, the identification of wreck sites from large volume 
remotely sensed data sets is important in terms of heritage and environmental management. This project 
will explore the remote identification of wreck sites from multibeam echosounder bathymetric and 
backscatter data using a suite of image processing and topographic modelling techniques.   
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Hiller, J.K. and Smith, M., 2008, Residual relief separation: digital elevation model enhancement for 
geomorphological mapping, Earth Surface Processes and Landforms, 33: 2266-2276 
 
Masetti, G. and Calder, B., 2012, Remote identification of shipwreck sites from MBES backscatter, Journal 
of Environmental Management, 111: 44-52. https://doi.org/10.1016/j.jenvman.2012.06.037 

 


