Preliminary Topics for Master’s Degree Projects
Department of Physical Geography, Stockholm University
Anna Treydte

anna.treydte@natgeo.su.se;
https://www.su.se/english/profiles/antr2806-1.538387

In addition to the topics below, at my homepage I describe my research interests and if you
think you have a thesis idea that could fit we can design one jointly.

kkddnx

Rainfed, burnt out, but not eaten? Mapping a problematic Tanzanian native rangeland
species

Background

Invasive species are one of the five main drivers of environmental change globally. However,
not all invasive species are aliens or non-natives. A number of problematic species are native
and spreading following land-use change (e.g., human infrastructure), land management (e.g.,
grazing or fire) and climate change. Many countries have monitoring programmes for both
invasive and spreading native species. However, in the global south such monitoring is often
patchy due to a limited resources. Insufficient monitoring data makes it challenging to
identify drivers accelerating the spread of problematic native species.

African daisy, Gutenbergia cordifolia (S.Moore) C.Jeffrey is a native annual herb widespread
in tropical Africa that forms thick stands that reduces surrounding native species diversity
and has a poor forage quality to wild and domestic herbivores (Ngondya et al. 2016;
Ngondya et al. 2017; Mbundi et al. 2021) (Fig 1). Since 2001, G. cordifolia has been
spreading throughout the Serengeti National Park, Tanzania, the second largest national park
in the country. The spread of this species was assumed to follow an unusually heavy rains,
preceded by intense drought and fires (Brett 2001).

Figure 1. (A) Flowers of Gutenbergia cordifolia and (B) a grassland sward with >75%
coverage of Gutenbergia cordifolia. From (Mbundi et al. 2021).




Aim

Using pre-collected survey data from 2015-2018, we would like to investigate how the
occurrence and abundance of G. cordifolia relates to environmental and land-use
management spatial variables, including: rainfall (or drought), fire behaviour (history, timing,
frequency) and herbivory (e.g., wildebeest occupancy). To achieve this, the project will focus
of exploring species distribution modelling approaches in relation to remotely sensed or
previously collected datasets.

Student interests and skills development

We are looking for a student with interest in ecology or natural resource management, willing
to learn or advance their skills in data management and data cleaning, spatial techniques and
mapping. The project will be part of a collaborative team with supervisors in Stockholm
University and interested collaborators and data contributors from Tanzanian and European
institutes.

References

Brett, R. (2001) Investigation of black rhino mortalities at Ngorongoro crater, Tanzania:
black rhino habitat and ecological requirements.

Mbundi, M.M., Ngondya, [.B., Ghaui, M. & Treydte, A.C. (2021) Comparison of the effects
of a broad-spectrum herbicide and a bio-herbicide on insect flower visitation in the Serengeti
ecosystem, Tanzania. Journal for Nature Conservation, 64, 126084.

Ngondya, [.B., Munishi, L.K., Treydte, A.C. & Ndakidemi, P.A. (2016) A nature-based
approach for managing the invasive weed species Gutenbergia cordifolia for sustainable
rangeland management. SpringerPlus, 5, 1787.

Ngondya, [.B., Treydte, A.C., Ndakidemi, P.A. & Munishi, L.K. (2017) Invasive plants:
ecological effects, status, management challenges in Tanzania and the way forward. Journal
of Biological Environmental Science, 10, 204-217.



Missing the burn? Examining savanna grassland species distribution in relation to
changing burn history

Background

Unlike cold, wet or humid ecosystems, regular fires are integral to the structure and
functioning of tropical grassland and savannas. Tropical grassland species are adapted to fire
(e.g., triggering seed germination), fire prevents the dominance of trees and variation in fire
history and intensity generates structural diversity that enhances biodiversity. Despite the
importance of fires, in some savanna regions the frequency of fires is declining. In East
Africa, pastoralist are becoming more sedentary, and in turn livestock graze the same areas
continuously reducing fuel-loads required for fires. Outside protected areas, loss of fires may
result in loss of key grassland species. Meanwhile, inside wildlife protected areas, vegetation
continues to be managed using prescribed fires. The timing of fires within protected areas can
also shape grassland communities, for example early (growing) season fires versus late

season fires, the latter are more intense due to the larger build-up of grassland biomass, i.e.,
fuel loads.

Over the last two decades, the frequency of fires at the boundaries of the Serengeti National
Park, Tanzania have declined due to livestock grazing around settlements and bomas (Probert
et al. 2019; Veldhuis et al. 2019) (Figure 1). The consequence of these changing fire
characteristics (history, timing and frequency) may already be altering the species
composition of savannas and grasslands surrounding the park, and in turn, the quality of
grazing areas for wildlife. Whilst we have anecdotal evidence of grassland species that either
increase, decrease or do not change following fires, there is limited evidence from species
distribution models.

Figure 1. Changes in fire characteristics around the Serengeti National Park, Tanzania. From
(Probert et al. 2019)
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Aim

Using pre-collected grassland survey data from 2015-2018 from the interior and boundaries
of the Serengeti National Park, this project will investigate how changes in prescribed fires
(history, timing, frequency), whilst accounting for precipitation, has influenced the grassland
species and community composition. To achieve as part of the project we will apply joint

species distribution modelling (Ovaskainen et al. 2017; Tikhonov et al. 2020) to draw out
individual responses of species to changes in remotely sensed fire regimes.

Student interests and skills development

We are looking for a student with interest in ecology or natural resource management, spatial
analysis and/or remote sensing. A student willing to learn or advance their skills in data
management and data cleaning, spatial techniques and mapping. The project will be part of a
collaborative team with supervisors and interested collaborators and data contributors from
Tanzanian and European institutes.
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Wildlife moving aids across the world
Background

Understanding wildlife movement within the landscape is important to predict species
population declines and functional diversity. Particularly large mammals are facing an
increasing number of barriers and obstacles through roads, agriculture, settlements and other
infrastructure that hinder their movement patterns. Globally, this has become a challenge and
reduces the fitness of the species involved but also increases conflicts with wildlife. This
topic encompasses a thorough literature research globally on moving aids (e.g., bridges,
underways, greenbelts...) that were put in place to support wildlife movement in our human-
dominated landscapes.
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Aim

The study will highlight the most commonly used aids, the times and conditions under which
they were installed, and understand their long-term success. The student will select certain
case studies and highlight successes and failures of these pathways. The student will visit

some example sites and interview stakeholders involved to gain in-depth views on the
success of these aids for a sustainable human-wildlife coexistence.

Student interests and skills development

We are looking for a student with interest in animal population and movement ecology,
spatial analysis and/or remote sensing. A student willing to learn or advance their skills in
data management and data cleaning, spatial techniques and mapping.
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Human-wildlife coexistence in Europe — how can carnivores be integrated into modern
and traditional lifestyles?

Large carnivore species such as wolves, bears, lynx etc have triggered extreme responses by
humans who have been directly or indirectly affected by these species. Particularly livestock
holders are often strongly against rewilding or reintroduction ideas, leaving wildlife
conservationists in the dark on how to achieve acceptance and a sustainable human-wildlife
coexistence. Few studies have quantified the successes of compensation, mitigation and
prevention schemes of various projects aiming at carnivore conservation in Europe. Based on
case studies, temporal and spatial conflicts can be predicted and management of these
conflicts improved if the right media and communication strategies are applied.

Aim

The project will highlight several case studies of human-carnivore conflicts through mapping
and use Max-Ent models for predicting possible future conflict hotspots. The project will
further investigate what media and communication strategies were used in these cases and
which stakeholders were involved in mitigation / prevention plans. The student will
undertake comparative studies on areas with versus areas without conflicts, despite carnivore
presence, to understand underlying factors of conflict.

Student interests and skills development

We are looking for a student with interest in animal population and movement ecology,
spatial analysis and/or remote sensing. A student willing to learn or advance their skills in
data management and data cleaning, spatial techniques and mapping.
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Livestock foraging on woody vegetation (=browsers) in a changing world

Across the world, rangelands and savanna systems undergo a rapid woody vegetation
encroachment. The herbaceous vegetation is being outcompeted, which make it increasingly
difficult for pastoralists with grazing livestock to feed their herds. Many pastoralists are
adapting to the deteriorating rangelands and climate change with higher numbers of browsing
livestock in their systems. This study will conduct a thorough literature research and collect
grey data / reports from livestock institutions and offices around the world. We expect that
over the last 20 years, the number of goats and camels (browsers), for example, has strongly
increased, while cattle and sheep (grazers) numbers are declining. We compare the livestock
data with maps on woody vegetation cover change to spatially determine hotspots of change
based on various case studies and model current and future trends. We might also include
some expert interviews with livestock institution officers in eastern Africa to get a deeper
insight into the developments on site.

Terrestrial plastic pollution impacting wild and domestic herbivores

This project aims at understanding the distribution and impact of plastic pollution / waste
within the terrestrial food chain system. The project should identify spatial hotspots of plastic
waste accumulation in a South African livestock smallholder community in urban and peri-
urban areas. The project also will use citizen science data, remote sensing imagery and other
media channels to receive a large-scale idea of waste distribution. This data will provide a
baseline for drafting a sustainable waste management plan for South Africa and other
countries that are faced with plastic pollution.




Other potential topics:
Invasive plants and ungulate foraging in Sweden:

Feeding behaviour observations, dung analyses (high-resolution microscope), camera
trapping, Other technology? Camera traps

Wild boar population development — scenario modelling (Max-Ent):

potential spread under different land use models, impact of wild boar on soils and woody
vegetation as well as conflicts with farmers in surrounding farmland

Lupine invasion in Dalarna

Potential spread, distance to roads, water, management technologies (cutting, fire, uprooting,
plant extract spraying); Response to different temperature, irrigation treatments, soils
(nutrients) as experiment

Grazing impact on soil microbiota / mycorrhizae

How does grazing of livestock on the Swedish grasslands affect soil microbiota, in particular
mycorrhizae? We will investigate sites of different grazing pressure and assess soil and plant
properties.

Comparing livestock systems between Tanzania and Mongolia

Understanding a GPS collar data set, comparing this across different seasons and different
livestock management systems will provide insights into movement patterns, extent of
grazing and activities of different livestock herds in different landscape settings. We will also
investigate and spatially model the livestock’s impact on vegetation and soils

Urban wildlife coexistence

What kind of wildlife species do we have in Stockholm? Where? How many? Habitat
overlap? Citizen science, camera traps, spoor plots, trapping / baiting....



