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Overview 
 

The world’s biodiversity is in crisis, and continuing 

habitat loss and degradation, combined with ongoing 

climate change will mean species are increasingly 

threatened in future.  

Better land management is needed to achieve the Paris 

Climate Agreement goals of maintaining global 

temperatures to within 2oC (ideally 1.5oC) of recent 

levels whilst also conserving biodiversity. Natural 

climate solutions, which include activities such as 

avoiding deforestation and enhancing peatland 

restoration have been proposed as activities that can 

help minimise climate change whilst concurrently 

protecting key biodiversity habitats. However, to date, 

our knowledge of the key species involved in providing 

ecosystem services such as pollination, carbon fixation, 

pollution control, crop pest control and cultural service 

provisioning such as wildlife-based tourism are lacking. 

Our understanding of what limits such species of high 

ecosystem service value is even less well known. 

Aims: Here, we propose to define the key species that 

are crucial to delivering global ecosystem services (ES), 

permitting a first appraisal of the current status and  

 

 

distribution of these key species, and how their 

occurrence might alter under future climate change. 

 

 

 
Figure 1. Leopard, a species of high cultural service value 

for wildlife-based tourism 
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We will determine how climate and habitat are linked 

to abundance of these key ES species and will simulate 

how their abundance, and hence utility, might change in 

future under different land-use change scenarios, 

including those proposed to minimising future climate 

change. Further, we will explore how their utility might 

be enhanced in future through conservation measures. 

Hence, this project aims to provide evidence 

supporting the conservation of key biodiversity as a 

crucial means of avoiding excessive future climate 

change. 

 

 
Figure 2. Tropical forest trees provide a vital role in global 

carbon fixation. 

 
Methodology 
 

The first task will be to synthesise the key ecosystem 

service roles that organisms deliver. We can then 

assign these roles to individual species, or groups of 

species. The work will involve working closely with 

Conservation International (CI), one of the largest 

conservation NGOs globally, and which works to 

concurrently conserve biodiversity and livelihoods 

across the world’s biodiversity hotspots. 

Consequently, it is planned that the student will spend 

some time visiting CI in the USA. We will evaluate, 

using species distribution models and dynamic 

vegetation models, the climatic and habitat associations 

of individual species, and of key species assemblages. 

Using these models alongside information on future 

climate and potential land-use change scenarios, we will 

simulate their changing occurrence and hence their 

ability to continue to provide future services. 

Moreover, we will compile data on the abundance of 

key species, in relation to environmental conditions, 

and will project future changes in both range extent and 

abundance. Modelling of changes in range and 

abundance will take advantage of the extensive 

experience within the Conservation Ecology Group at 

Durham of simulating species responses to 

environmental change (e.g. Howard et al. 2014; Baker 

et al. 2016; Bagchi et al. 2018).  Hence, we will identify 

key future ES provisioning species and will explore how 

they might differ from current key species. 

We will extract distribution data for birds, mammals, 

reptiles and amphibians from IUCN/BirdLife and for 

key plant species from GBIF and from collaboration 

with Conservations International’s SPARC project. We 

will obtain climate and landcover data from the Inter-

sectoral Impact Model Inter-comparison Project 

(www.isimip.org). The ecosystem service roles of 

species and communities will come from the published 

literature and available databases. 

 

Novelty: The proposed work is highly novel and will 

produce outputs that have the potential to make a real 

difference to both future biodiversity conservation and 

climate change mitigation. Despite the climate change 

motivation for the project, this is primarily a 

biodiversity conservation project and uses standard 

biodiversity-climate modelling tools to address a novel 

and highly applied problem. The project should appeal 

to any conservation biology student with an interest in 

demonstrating the value of biodiversity beyond the 

aesthetic. 

 
Timeline 
 

In the first year, the student will compile ecosystem 

service provisioning information by species and their 

traits. They will visit CI to work with staff there 

focussed on ES and biodiversity. They will also be 

trained in the use of species distribution modelling, 

which Durham has a strong track record of applying 

globally. In the second year, they will apply SDMs to key 

species of ES and conservation value. They will also 

explore how future land-use and climate changes will 

impact key ES provisioning species and ecosystems. In 

the third year, the student will bring the various work 

components together and start to write up thesis 

chapters and journal papers. They will also develop and 

visit two case study systems, in which they can explore 

the role of ES species and projected changes at a finer 

resolution. 

 
Training & Skills 
 

The student will be trained in many of the skills 

required by a modern conservation biologist working 

away from the field. They will learn to use the statistical 

and data package R, species distribution models, and to 

evaluate ecosystem service provisioning. They will also 

receive excellent experience working with a leading 

conservation organisation and will join the 

Conservation Ecology Group at Durham 

(www.conservationecology.org), a dynamic group that 

http://www.isimip.org/


 

  

incorporates numerous postgraduates working on 

solutions to conservation issues. 
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Further Information 
 

This project is in competition with others for funding. 

Success will therefore depend on the quality of 

applications received, relative to those for competing 

projects. For further information, or if you are 

interested in applying, in the first instance contact 

Professor Stephen Willis.  

 

In your email, include:  

1) a short covering letter detailing your reasons for 

applying and why you have selected this project,  

2) your current CV with contact information for at 

least two references. Applicants who are subsequently 

encouraging to submit a formal online application will 

also need to provide full transcripts of previous 

qualifications as part of the electronic submission.  

 

Only the best applicants will be asked to submit an 

application to the University. Students are therefore 

encouraged to contact Prof. Willis at the earliest 

opportunity for consideration.  

 

mailto:s.g.willis@durham.ac.uk

