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Abstract 

 The rural poor of tropical countries are being strongly impacted by climate change, as 

they live in direct contact with the land and depend on their immediate environment for food, 

water, medicines, and fuel.  This close contact results in these communities being severely 

affected by wildlife that raid their crops, which often causes significant economic hardships.  

However, our research demonstrates that some wildlife also experience decreased food 

availability as a result of climate change.  Thus, climate change may be increasing human-

wildlife conflict.  The objective of our project was to establish a team that could build a 

graduate research and training network between Uganda, Canada, and South Africa to 

address the critical issue of how climate change affects crop production and crop raiding by 

wildlife. Despite setbacks due to the pandemic, particularly travel restrictions, we are happy 

to report that we made significant progress in reaching our objective. We worked together to 

continue all research activities when it was permitted to do so in Uganda, with the exception 

of some of the out-park components of our research.  The pandemic did challenge the ability 

of Dr. Patrick Omeja to fully build his international professional profile, as Makerere 

University was closed a number of times, and there was an internal travel ban for extended 

periods.  However, Dr. Omeja clearly advanced his research/training portfolio as evident in 

his publications, contributions to mentorship of graduate students, and interactions with 

researchers both in Africa and more globally. With respect to training of Ugandan Masters 

students, we were fortunate because all three of the Masters students had completed their data 

collection prior to the pandemic, thus we were able to focus on analyzing and writing up 

existing data.  These three students have completed their studies, graduated, and all have 

positions in fields related to their studies, or they are continuing on to do Ph.D.s 

(independently funded).  Our Ugandan Ph.D. student, Wilson Kagoro, is a Community 

Outreach Warden with the Uganda Wildlife Authority. Because of COVID-19, he was not 

granted study leave; thus, there have been delays in components of his training program. 

However, he has completed his field research, and we have found additional funding to help 

him during his write-up phase. Overall, we view student training to have progressed very well 

(Uganda - 3 Masters and 1 Ph.D. student, South Africa – 1 M.Sc. completed, 7 Ph.D.s 

completed, 6 Ph.D.s to complete, 4 Post-docs, Canada 2 Post-docs), and the feedback from 

the local people and regional and federal governments has been very positive.  

 To examine  how climate change is impacting wildlife and local agricultural 

communities, we monitored the crop-raiding that local farmers were experiencing, 
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documenting its extent, the economic loss it entailed, and how it impacted food security.  In 

general, food security in the region is poor, particularly for the most nutritious crops; and 

crop raiding causes significant hardships, particularly the raiding that elephants conduct.  We 

evaluated what factors could be driving animals out of the park and into people’s fields to eat 

their crops.  The climate is getting hotter and wetter, and these changes are contributing to 

changes in the phenology (timing of leafing and fruiting) of many of the forests tree species, 

which is leading to a reduction in the food available to some wildlife species.  As part of this 

IDRC project, we repeated censuses conducted since 1996 and documented that the animal 

populations in Kibale are generally increasing.  Again, this could lead to increased crop-

raiding.  Of particular importance is the increase in the elephant population.  Elephant 

numbers increased exponentially since the 1990 through early 2010.  Throughout the granting 

period we studied the strategies that farmers are using to try to deter crop-raiding animals, 

and we determined how successful these strategies are.  While farmers employed a wide 

variety of strategies, the most successful at deterring crop-raiding by elephants was the 

construction of trenches dug 2 m deep and 4 m wide, as elephants do not cross these trenches.  

We have assessed people’s attitudes to the park and how crop-raiding affects their behaviour. 

We tested the hypothesis that the negative attitude that some people have towards parks 

reflects crop raiding, which was supported by our studies. We also tested the hypothesis that 

crop-raiding by park animals will lead to an increase in poaching as people must replace the 

food lost to crop-raiding animals; however, we found no change in the number of snares set 

by poachers. 

 

In June 2022, we had our final workshop, and while our South African colleagues 

were not able to attend due to Covid-related travel restrictions placed on them by their 

university, the event was very successful.  The event was held at the Makerere University 

Biological Field Station, and we targeted the orientation of our presentations to relaying our 

results to policy/management people (primarily the Uganda Wildlife Authority - UWA) and 

the local community.  The workshop was well attended by UWA staff, faculty from Makerere 

University, and the local community. In addition, a dozen foreign researchers (travel 

independently funded) joined us for the event.  We believe that targeting the meeting to 

policy makers in Uganda will increase the impact of our work and see it be put to use in 

future years.  

 

Overall, we view our productivity in terms of the continued long term data collection, 

publication and policy recommendations to the Ugandan government as very high.  Over the 

last 5-years the IDRC grant helped fund 54 papers that are published or submitted, and 

several policy recommendations presented to the Ugandan government, primarily the Uganda 

Wildlife Authority. The success of our project reflects the hard work of many researchers and 

graduate students, the local communities that were very helpful with their participation in 

interviews, the field station personnel at Kibale, and the field assistants, whose deep 

knowledge of Kibale National Park and the local communities was integral to our project. 

 

 

Keywords: Park-People Relations, Climate Change, Crop-raiding, Elephants, Forest Ecology, Food 

Security 
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ii) The Research Problem 

 The rationale behind our IDRC project was as follows: As climate continues to 

change, as human populations continue to increase, and as animals become increasingly 

isolated in the few remaining protected areas --human-wildlife conflicts will also increase, in 

many cases dramatically.  Effective strategies must be in place to handle this situation.  For 

example, between 2000 and 2020 the population living within 1 km of Kibale National Park’s 

boundary almost doubled from 123 to 229 people / km2.  Local people are typically 

smallholder farmers, cultivating less than 5 ha to grow staple foods, such as bananas, maize, 

beans, and cassava.  As a result, crop raiding by wildlife can cause significant hardships. 

 

 Clearly,  understanding how to mitigate human-wildlife conflict will be one of the 

major challenges facing agricultural advisors and conservation biologists in the future.  

Without clear and effective strategies, the situation will only get worse, leading to decreased 

resources for the human population and increased social tension.  The broader societal 

relevance is clear – we have two sectors of society at odds, agriculturalists clearly do not 

want to lose their crops and livelihood, and people in high-income countries and national 

conservation agencies within Africa advocate for the protection of tropical megafauna, such 

as elephants, which are often the animals damaging farmer’s crops.  

 

 Our understanding of the research problem was very clear at the beginning of our 

project as it was based on 20-30 (Omeja – Chapman) years of experience of the situation in 

and around Kibale National Park, Uganda.  However, with the Covid-19 pandemic, there 

were growing calls to decrease bushmeat hunting to lessen the chances of zoonotic disease 

transmission to prevent the next pandemic.  This added a new dimension to our project and a 

new component to our outreach.  Developing effective solutions to decrease bushmeat 

hunting will not be easy but represent a new opportunity to develop novel conservation 

strategies.  

 

 

iii) Objectives  

 

 Briefly stated, our first and most general objective was to establish a team that 

could build a graduate research and training network between Uganda, Canada, and 

South Africa to address the critical issue of how climate change affects crop production and 

crop raiding by wildlife.  Dr. Patrick Omeja is the head of this network, and through the 

groups’ activities, he has elevated his standing within the research community in Uganda and 

globally.  We successfully developed our team, training 3 Ugandan Masters (two Females 

and one male -all completed) and 1 Ugandan Ph.D. student (almost completed); in South 

Africa we totally or partially funded – 2 M.Sc. students, 13 Ph.D.s, 4 Post-docs, and we 

trained 2 Post-docs in Canada.  Most importantly, Dr. Patrick Omeja was awarded a position 

as a Senior Research Fellow in the College of Agriculture and Environmental Science at 

Makerere University.  This position allows him to focus on research, graduate training 

/mentorship, and promoting the Makerere University Biological Field Station, both nationally 

and internationally.  By obtaining this position it places Dr. Omeja in an excellent position to 

considered for the next directorship of the field station and cultivate the station so that it 

meets its full potential as one of the most important tropical field stations in the world, 
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specializing on park-people interactions.  The only component of our program that we were 

unable to engage in was  attending national, regional, and international meetings.  This was 

due to Covid-related travel restrictions. However, we pivoted quickly after the lockdowns in 

Uganda and restrictions on international travel associated with the pandemic and 

communicated effectively virtually.  Thus, we are confident that our team will continue in its 

efforts to address the critical issue of how climate change affects crop production and crop 

raiding by wildlife.  Our graduated students are already continuing this work and expanding 

the network. 

 

 With respect to our second objective - monitor the level of crop raiding and 

drivers of the animals’ behaviour – we were able to meet our goals and experienced only 

very limited pandemic related interruptions.  The third objective is related to the second 

and involved examining possible drivers of animal crop-raiding and human-wildlife 

conflict, using the long-term ecological data that Dr. Chapman had collected over the last 

33+ years.  These data include climate monitoring, forest food availability for animals, crop 

planting strategies, animal population size, and forest structural changes. 

 

 Activities addressing these latter two objectives followed our original design with a 

couple of exceptions.  Following 2019, we increased the spatial scale over which we monitor 

crop-raiding as the raids did not occur at the frequency, we envisioned based on farmers 

statements.  Except for a period (March – July) in 2020, the pandemic did not stop us from 

interviewing informants, but we have not hosted community meetings or focus groups post-

pandemic.  We closely followed Ugandan Covid regulations/restrictions that prevented such 

gatherings. 

 

 Except for the brief period between March and July 2020 we continued to monitor the 

phenology of major fruiting plants on a monthly basis in Kibale.  These are the major foods 

of the animals that raid people’s farms.  We now have a 33+ year record of tree phenology, 

one of the longest in tropical Africa, if not globally.  We have also monitored forest plots to 

examine changes in forest composition that might have affected the need for the wild animals 

to leave the park.  We resampled our extensive plot system in Kibale, and we now have a 31-

year record of forest change.  We conducted a new sampling component of forest change that 

was not in the original plans but clearly enhanced our ability to characterize change.  We 

sampled plots set up in 1978 by Dr. Tom Struhsaker.  This sampling demonstrated some 

interesting changes over the last 40+ years.  For example, the abundance of light-demanding 

species that are often preferred food species for crop-raiding animals, including baboons and 

elephants, have declined in abundance over time; more rapidly than shade-tolerant species 

(Figure 1).  This suggests that crop-raiding animals have an increased need to leave the park 

to obtain food.  We are currently trying to understand why these light-demanding species 

have declined in abundance and are addressing the competing hypothesis that it is related to 

forest aging or climate change.  If the forest aging hypothesis proves correct, this aging will 

continue, thus the pressure for wildlife to raid people’s crops will increase.  The changes in 

forest structure may also have been driven by changes in the climate, which we have 

carefully documented but will need further analyses (Table 1, Figure 2).  
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Figure 1:  

The shade-tolerant and light-demanding species enumerated in plots ranked in order of 

abundance. Sampling was conducted approximately 40 years apart (1978 and 2019) in an old-

growth area of Kibale National Park, Uganda. 

 

 

Table 1: Changes in annual rainfall and maximum and minimum temperature over time in the 

Kibale region of western Uganda 

 

Variable Start 

(year) 

End 

(year) 

Mean Max Max 

(year) 

Min Min 

(year) 

Annual rain 1903 2020 1553 mm 2214 mm 1996 1047 mm 1925 

Tmin – annual 

mean 

1970 2019 13.83 °C 15.33 °C 2009 12.70 °C 1971 

Tmax – annual 

mean 

1970 2019 26.10 °C 27.55 °C 2019 24.85 °C 1975 
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Figure. 2: Annual patterns in rainfall from 1903 until 2020 and temperature from 1970 until 

2019 (inlay).  

 

 

 Climate change is affecting the  ability of farmers to grow crops.  What this climate 

change means to the local farmers has been assessed by our M.Sc. Student - Emmanuel 

Opito, and the farmers' statements about the trends in climate echo the quantitative data that 

we scientists collected.  The big issue for farmers is that the climate is getting more variable, 

thus it has become very difficult for the farmers to predict what should be planted in the next 

season.  They are adopting a strategy of planting a greater diversity of crops each season – 

i.e., they are hedging their bets (i.e., hoping that if one crop fails, the other will not and they 

can survive on the remaining crop).  We are hoping to extend this work in collaboration with 

Dr. Dipto Sarkar, Carleton University, to use sensors that can remotely monitor soil moisture, 

Nitrogen, Phosphorus, temperature, etc., to provide farmers better advice as what plants will 

do well in the next season – we hope funding will be granted and have a grant submitted.   

 

 We have also worked on synthesis of a 30+ year data set on the temperature and 

dissolved oxygen of a swamp-stream system in Kibale. There is a strong correlation between 

minimum air temperature and water temperature in the park’s largest papyrus swamp. 

 

 Finally, to evaluate how change in the abundance of animal populations may be 

affecting crop raiding behaviour, we evaluated long-term data on the ungulates, pigs, 

elephants, and primates in Kibale. Changes in abundance (363 surveys totally 1,450 km) were 

considered in light of the site’s management strategy, regional economic indicators, 

community wealth change, and estimates of illegal hunting.  Bushbuck abundance appeared 

to increase in old-growth and logged forests from 1996 to 2009 and then oscillated around 
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this level or declined (Figure 3).  Duiker abundance showed similar patterns, but their 

abundance in old-growth forests showed a general increase from 1996 to the present.  Duiker 

abundance in the logged forests exhibited an early increase, but subsequentially oscillated 

(Figure 3).  Poaching signs per patrol conducted by the Uganda Wildlife Authority, our close 

government collaborator, remained stable over the last decade, despite large increases in the 

size of the surrounding population, the increased cost of living, and the high cost of 

schooling.  This seemingly reflects successful efforts in conservation education and 

enforcement.  Our study indicates a positive impact of park establishment, patrolling, and 

conservation efforts on ungulate populations and shows the adaptability of forest mammal 

populations to different management schemes.   

 

 Our most significant finding was that the size of the elephant population in Kibale 

National Park has  increased exponentially over the last decades, but the number of elephants 

now seems to have stabilized (Figure 4).  One of our Master students from Makerere 

University, Ms. Anna Muchwampaka, documented that crop raiding was mostly done (95%) 

by baboons and elephants.  Baboons took small amounts per raid, but elephants often 

destroyed a significant part of a farmer’s whole season’s crops.  She found that guarding and 

trenches were perceived as the most effective deterrent strategies for baboons and elephants, 

respectively. Distance from the park boundary and household income were significantly 

associated with a greater likelihood of crop raiding.  Distance from the park, household head 

age, and the species that raided crops, influenced whether a household applied one or more 

deterrent strategies. Households headed by women or older adults were most vulnerable, 

experiencing greater losses to raiding.  We are working with the local government to derive 

strategies to help households headed by women.  We are currently nearing the end of yet 

another assessment of the population numbers of these species – the assessment will be 

completed in January 2023.  
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Figure 3. Index of abundance of bushbuck and duiker in old growth, logged, and regenerating 

forest in Kibale National Park between 1995 and 2019. 

 

 
 

Figure 4:  Changes in the relative abundance of elephants between 1990 and 2019 based on 

track and dung counts in the area neighboring Makerere University Biological Field Station, 

Uganda.  A new census is being conducted this year and will end in January 2023.  

 

 

iv) Methodology 

 

 With the exception of the Covid-related issues already presented, there were no major 

changes in the research methods and analytical techniques from what was proposed in the 

original document.  As mentioned, following 2019, we increased the spatial scale over which 

we monitor crop-raiding as it did not occur at the frequency we envisioned.  This was 

primarily due to the fact that elephants raided in a very sporadic fashion and travelled large 

distances.  Thus, we began monitoring a section of park boundary that was approximately 10 

km long and had field assistants assess every episode of elephant crop raiding that occurred 

over this area.  This meant a slight shift in effort and funding a person to collect additional 

data, but this clearly increased the rigour of our assessment, and was critical to our ability to 

characterize elephant crop-raiding damage. 

 

 In brief, our methods involved  

(i) characterizing the ecological reasons that could drive crop raiding, including forest 

change, changes in animal populations, and climate change; 

(ii)  quantifying the extent of crop-raiding by setting up a community based monitoring 

and assessment system and through community focus groups and interviews; 

(iii) assessing changes in planting strategies and food security issues using mixed method 

data collection and analyses, combining quantitative social, spatial, demographic, and 

agricultural survey data with qualitative in-depth interviews and participant-driven methods; 
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(iv) quantifying changing attitudes towards the park from encroachment data that are 

regularly collected by the Uganda Wildlife Authority; and  

(v) finally, exploring methods to reduce crop raiding damage.  

 

 To grapple with what the local farmers called “the park’s elephant problem”, we did 

try a few things that failed.  IDRC states that we should discuss failures so others can learn 

from these attempts; thus, let us provide some details.   

Our first effort involved trying to attract elephants away from the forest edge and people’s 

crops by making one of their most favoured forest foods more readily locally available in the 

deep interior of the park.  Elephants are well known to prefer the fruits of Balanites 

wilsoniana (Babweteera et al., 2007; Chapman et al., 1992; Cochrane, 2003).  These fruits are 

also very odiferous and even people can smell the rotting fruit from hundreds of meters away.  

Elephants with their renowned sense of smell could likely detect these fruits from kilometers 

away; however, the detection distance is not known (Plotnik et al., 2014; Santiapillai & Read, 

2010).  Thus, we collected hundreds of ripe Balanites fruits (each fruit is an approximately 10 

cm in diameter) and deposited them in a pile at a single location in the middle of the national 

park.  We left the fruits there for over a month, but while elephants were visiting Balanites 

trees we were monitoring elsewhere in the park, they did not go to our artificial Balanites 

provisioning spot.  This suggests to us, that we could not bait/entice elephants away from 

crops on the forest edge.  It is possible that elephants detected human smell associated with 

the baiting site, but this seems unlikely as elephants enter farmer’s fields that must smell of 

humans.  We do not know why this experiment failed. 

 

 A second attempt to tackle what the local farmers called “the park’s elephant 

problem”, was to manufacture a smell that farmers stated elephants’ dislike.  When farmers 

know elephants are approaching and they have time, they light a fire and throw dry chili 

peppers on the fire, and if the smoke is blowing in the right direction, they believe that it 

deters the elephants from entering their fields.  This strategy has two problems.  First, the 

wind has to be blowing in the direction of the elephants; and second, the farmer has to have 

time to light a fire and burn the dry chili peppers before the elephants reach the farm and 

cause the damage.  Working with a chemist from Germany (Omer Nevo) we manufactured 

the capsin smell of the peppers (the capsin is what causes the spicy/burning taste of peppers).  

Working with engineering students from McGill University in Canada, we manufactured a 

spray/mister gun made from locally available materials (mostly PVC tubes) that cost 

approximately 5 Canadian dollars to manufacture locally.  We tried the manufactured pepper 

smell spray a number of times as elephants approaching farmer’s fields, and it seemed to 

have no effect.  It is possible that the capsin is not the chemical that the elephant avoid.  We 

suspect this because when one burns peppers and breaths the smoke or let it gets into one’s 

eyes, there is no burning sensation and no stinging that is the sensation of a hot pepper.  We 

do not understand why farmers think this method works or even if it is effective.  One of the 

Canadian post-docs is in the process of trying other non-harmful chemicals in a captive 

setting in South Africa. 

 

 The questionnaires used in our studies have all been published as part of the 

supplementary material associated with the papers and also in the theses of the students – see 

the publications listed below.  Wilson Kagoro’s questionnaire will be published soon. 
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v) Project Activities 

 

 In general, we have already described the activities supported under the IDRC project 

in the previous sections; however, briefly we were engaged in the following.  First, we 

established a network of scholars, primarily in Uganda, Canada, and South Africa that carried 

out a number of studies on the impact of climate change on the rural poor of tropical 

countries, as these people live in direct contact with the land and depend on their immediate 

environment for food, water, medicines, and fuel.  We focused on communities who live 

adjacent to protected areas. We hypothesized that changes in climate, animal populations, and 

the food on which they eat would affect crop-raiding of farms adjacent to the park.  In doing 

this we were very actively engaged in graduate student and post-doc training. Overall, we 

view student training to have progressed well (Uganda - 3 Masters and 1 Ph.D. student, South 

Africa – 2 M.Sc. completed, 7 Ph.D.s completed, 6 Ph.D.s to complete, 4 Post-docs, Canada 

2 Post-docs). 

 

 Secondly, we monitored the crop-raiding that local farmers were experiencing, 

documenting its extent, the economic loss it entailed, and how it impacted food security.  In 

general, food security in the region is poor particularly for the most nutritious crops, and crop 

raiding causes significant hardships, particularly the raiding that elephants conduct.   

 

 Third, we evaluated what factors could be driving animals out of the park and into 

people’s fields to eat their crops.  We quantified climate change and documented that the 

region is getting hotter and wetter.  Climate change is one of the factors that is altering the 

phenology (e.g., fruiting) of many of the forests tree species and leading to a reduction in the 

food available to some species, particularly the arboreal frugivores and folivores.  We also 

determined how the structure of the forest was changing by monitoring plots with marked 

individual trees established in 1989 and a second set of plots established by Tom Struhsaker 

in 1978.  We discovered that light demanding species, which are those that are generally 

more nutritious and less toxic (Chapman et al., 2006; Coley, 1983; Omeja et al., 2016) are 

declining in abundance.  This will result in less food being available to  primates, ungulates, 

and pigs than has been in the past.  It is logical to assume that this would encourage animals 

to leave the forest to try to find nutritious foods in farmer’s fields (Rode et al., 2006).  

Finally, we repeated censuses conducted since 1996 and documented that the animal 

populations in Kibale are generally increasing.  Again, this could lead to increased crop-

raiding.  Of particular importance is the increase in the elephant population.  Elephant 

numbers increased exponentially since the 1990 through early 2010, but now are stabilizing.  

It is believed that the initial increase can be attributed to immigration of forest elephants from 

the Democratic Republic of Congo in the mid-1990s.  The elephant population in Kibale is 

now a mixture of savanna and forest elephants, and their hybrids.  Farmers consider elephants 

the most significant crop-raiding species.  We are currently repeating this census and the data 

collection will be completed in January 2023 providing us a 27-year record of changes in 

animal populations – one of the longest for tropical forests.   
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 Throughout the granting period we studied the strategies that farmers were using to 

try to deter crop-raiding animals and determined how successful each strategy was.  While 

farmers employed a wide variety of strategies, the most successful at deterring crop-raiding 

by elephants were trenches dug 2 m deep, as elephants do not cross these trenches.  However, 

this strategy cannot be used where there are rocky out-croppings or swampy areas, which are 

many in the region.  Also, they have not been used adjacent to tea plantations.  The next most 

effective strategy is to use loud noises to scare the animals back into the park.  The people 

who are most affected by crop-raiding are households led by women or the elderly.  This 

group of people cannot effectively use the scare strategy to deter crop-raiding.  

 

 Finally, we assessed people’s attitudes to the park and how crop-raiding affects their 

behaviour (Sarkar et al., 2021).  We tested the hypothesis that the negative attitude people 

could derive as a result of “the park’s animals” crop raiding and people need to secure food 

after their crops were destroyed, could lead to an increase in poaching.  Interestingly, we 

found no change in the number of snares set by poachers that were found by Uganda Wildlife 

Authority rangers over time.  This suggests that the park is people effectively managed with 

respect to protecting biodiversity.   

 

 Most of these activities have been effectively reported on in the 54 papers that are 

published or submitted for publication – see below in the Project Outputs section.  

 

vi) Project Outputs 

 

Outputs – Publications submitted or published 

Colin Chapman and Patrick Omeja have 54 papers submitted or published since the start of 

the IDRC grant until July 2022 that are directly related to this grant.  * Indicates policy-

oriented paper using information from the study.  Students and Post-Docs funded by 

this grant are underlined. Additional papers use data collected under the auspices of the 

grant (e.g., climate data), but were not related to the objectives of the grant; and, as 

suggested previously by IDRC staff these are not listed.  

 

2022 

*Chapman, Colin A., Katherine Amato, Kathryn Michelle Benavidez, Dipto Sarkar, Juan 

Carlos Serio-Silva, Tessa Steiniche, Marta Venier, and Michael D. Wasserman. 2022. 

The chemical landscape of tropical mammals in the Anthropocene. Biological 

Conservation 269.   doi.org/10.1016/j.biocon.2022.109522  

 

*Chapman, Colin, A., Katherine Abernathy, Lauren J. Chapman, Colleen Downs, Edu O. 

Effiom, Jan F. Gogarten, Martin Golooba, Urs Kalbitzer, Michael J. Lawes, Addisu 

Mekonnen, Patrick Omeja, Onja Razafindratsima, Douglas Sheil, Gary M. Tabor, 

Charles Tumwesigye, and Dipto Sarkar.  The future of Sub-Saharan Africa’s 

biodiversity in the face of climate and societal change.  Frontiers in Ecology and 

Evolution. (In press). 

 

*Jahan, Mueena, Sébastien Calvignac-Spencer, Colin A. Chapman, Fabian H. Leendertz, 

Patrick A. Omeja, Urs Kalbitzer, Dipto Sarkar, Markus Ulrich, and Jan F. Gogarten.  
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The movement of pathogen carrying flies at the human-wildlife interface. Ecohealth (In 

Press). 

 

*Chapman, Colin A., Bette A. Loiselle, Raman. Sukumar, and Onja Razafindratsima 2022. 

How can scientists contribute to biodiversity science? Biotropica 54:53-535. . DOI: 

10.1111/btp.13084 

 

*Ruiz-López, María José, Arleigh Jane Hitchcock, Noah D. Simons, Jenneca Maccarter, 

Colin A. Chapman, Dipto Sarkar, Patrick Omeja, Tony L Goldberg, and Nelson Ting. 

Genetic population structure of an endangered primate in a highly fragmented 

landscape creates an opportunity for restoration. Perspectives in Ecology and 

Conservation (In Press). 

 

Twining-Ward, Cate, Ramos-Luna, Jorge, Janaína Paula Back, Joselyne Barakagwira, Júlio 

César Bicca-Marques, Mathilde Chanvin, Nona Diko, Julie Duboscq, Pengfei Fan, 

Carmen Galán-Acedo, Jan F. Gogarten, Songtao Guo, Diana Guzman-Caro, Rong Hou, 

Urs Kalbitzer, Beth Kaplin, Sean M. Lee, Addisu Mekonnen, Paulin Mungongo, 

Himani Nautiyal, Patrick Omeja, Veronarindra Ramananjato, Nancia 

Raoelinjanakolona, Onja Razafindratsima, Cécile Sarabian, Dipto Sarkar, Juan Carlos 

Serio-Silva, Risma Yanti, and Colin A. Chapman.  Social media’s potential to promote 

conservation at the local level: An assessment in eleven primate range countries. Folia 

Primatologica (In Press). 

 

Hacket-Pain, Andrew, Jessie J. Foest, Ian S. Pearse, Jalene M. LaMontagne, Walter D. 

Koenig, Giorgio Vacchiano, Michał Bogdziewicz, Thomas Caignard, Paulina Celebias, 

Joep van Dormolen, Marcos Fernández-Martínez, Jose V. Moris, Ciprian Palaghianu, 

Mario Pesendorfer, Akiko Satake, Eliane Schermer, Andrew J. Tanentzap, Peter A. 

Thomas, Davide Vecchio, Andreas Wion, Thomas Wohlgemuth, Tingting Xue, 

Katherine Abernethy, Marcelo Daniel Barrera, Jessica H. Barton, Stan Boutin, Emma 

R. Bush, Sergio Donoso Calderón, Felipe S. Carevic, Carolina Volkmer de Castilho, 

Juan Manuel Cellini, Colin A. Chapman, Hazel Chapman, Francesco Chianucci, 

Patricia da Costa, Luc Croisé, Andrea Cutini, Ben Dantzer, R. Justin DeRose, Jean 

Thoussaint Dikangadissi, Edmond Dimoto, Fernanda Lopes da Fonseca, Leonardo 

Gallo, David F. Greene, Martín A. Hadad, Alejandro Huertas Herrera, K.J. Jeffery, Jill 

F. Johnstone, Urs Kalbitzer, Władysław Kantorowicz, Christie A. Klimas, Jonathan 

G.A. Lageard, Jeffrey Lane, Katharina Lapin, Mateusz Ledwon, Abigail Leeper, Maria 

Vanessa Lencinas, Ana Cláudia Lira-Guedes, Michael C. Lordon, Paula Marchelli, 

Shealyn Marino, Harald Schmidt Van Marle, Andrew G. McAdam, Ludovic R.W. 

Momont, Manuel Nicolas, Lúcia Helena de Oliveira Wadt, Parisa Panahi, Guillermo 

Martínez Pastur, Thomas Patterson, Pablo Luis Peri, Łukasz Piechnik, Mehdi 

Pourhashemi, Claudia Espinoza Quezada, Fidel A. Roig, Karen Peña Rojas, Yamina 

Micaela Rosas, Silvio Schüler, Barbara Seget, Rosina Soler, Michael A. Steele, Mónica 

Toro-Manríquez, Caroline E.G. Tutin, Tharcisse Ukizintambara, Lee White, Biplang 

Yadok, John L. Willis, Anita Zolles, Magdalena Żywiec, Davide Ascoli.  MASTREE+: 

time-series of plant reproductive effort from six continents. Global Change Biology (In 

Press). 
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*Bernstein, Aaron, Amy W. Ando, Ted Loch-Temzelides, Mariana M. Vale, Binbin V. Li, 

Hongying Li, Jonah Busch, Colin A. Chapman, Margaret Kinnaird, Katarzyna Nowak, 

Marcia C. Castro, Carlos Zambrana-Torrelio, Jorge A. Ahumada, Lingyun Xiao, 

Patrick Roehrdanz, Les Kaufman, Lee Hannah, Peter Daszak, Stuart L. Pimm, Andrew 

P. Dobson. 2022. The costs of primary prevention of viral zoonoses. Science Advances 

8, eabl4183 (Featured in the Guardian, BBC, Huffington Post, Mongabay, Ecobusiness, 

Business Today, O Globo, Economist and more). 

 

2022 -  – Popular Writing 

Twining-Ward, Cate. and Colin A. Chapman. 2022. For pharmaceuticals fouling wastewater 

and wildlife, solutions exist.  January 18, 2022, Mongabay. 

 

2021 

*Mekonnen, Addisu, Colleen Downs, Edu O. Effiom, Mohamed Kibaja, Michael J. Lawes, 

Patrick Omeja, Fanomezana M. Ratsoavina, Onja Razafindratsima, Dipto Sarkar, Nils 

Chr. Stenseth, and Colin A. Chapman. Can I afford to publish? A dilemma for African 

scholars.  Ecology Letters.  DOI: 10.1111/ele.13949 

 

Sarkar, Dipto, and Colin A. Chapman.  Academic incentives should not promote the 

“extinction” of nature experience. Tropical Conservation Science.  

 

*Sarkar, Dipto, Bortolamiol, Sarah, Jan F. Gogarten, Joel Hartter, Rong Hou, Wilson 

Kagoro, Catrina MacKenzie, Patrick Omeja, Rafael Reyna-Hurtado, Charles 

Tumwesigye, and Colin A. Chapman. 2021. Exploring multiple dimensions of 

conservation success: Long-term wildlife trends, anti-poaching efforts, and revenue 

sharing in Kibale National Park, Uganda.  Animal Conservation doi:10.1111/acv.12765 

(Featured in Mongabay). 

 

*Mekonnen, Addisu, Colleen Downs, Edu O. Effiom, Onja Razafindratsima, Nils Chr. 

Stenseth, and Colin A. Chapman. 2021. What costs half a year’s pay in African 

Scholars? Open access.  Nature 

 

*Chapman, Colin A., Carmen Galán-Acedo, Jan F. Gogarten, Rong Hou, Michael J. Lawes, 

Patrick A. Omeja, Dipto Sarkar, Anna Sugiyama and Urs Kalbitzer. 2021. A 40-year 

evaluation of drivers of African rainforest change. Forest Ecosystems.  8:66 

/doi.org/10.1186/s40663-021-00343-7 

 

*Chapman, Colin A., and Carlos A. Peres. 2021. Primate conservation: lessons learned in the 

last 20 years can guide future efforts. Evolutionary Anthropology 30:345-361. 

DOI:10.1002/evan.21920 

 

Sarkar, Dipto, and Colin A. Chapman. 2021. The smart forest conundrum: Contextualizing 

pitfalls of sensors and AI in conservation science for tropical forests. Tropical 

Conservation Science 14, 19400829211014740, doi:10.1177/19400829211014740. 
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*Rong Hou, Rafael Reyna-Hurtado, Patrick Omeja, Charles Tumwesigye, Dipto Sarkar, Jan 

F. Gogarten, and Colin A. Chapman. 2021. Long-term trends in a forest ungulate 

community: Park establishment increases numbers, but poaching is a constant threat. 

Zoological Research. DOI: 10.24272/j.issn.2095-8137.2020.325 

 

*Cuni Sanchez et al. 2021. High aboveground carbon stock of African tropical montane 

forests.  Nature 596:536–542. 

 

Blundo, C., Carilla, J., Grau, R., Malizia, A., Malizia, L., Osinaga-Acosta, O., . . . Ford, A. 

2021. Taking the pulse of Earth's tropical forests using networks of highly distributed 

plots. Biological Conservation, 108849. 

 

2021 – Popular Writing 

Twining-Ward, Cate, and Colin A. Chapman. 2021. Beyond oceans and beneath our skin — 

a pandemic of plastics. Planet Forward https://www.planetforward.org/idea/beyond-

oceans-and-beneath-our-skin-%E2%80%94-a-pandemic-of-plastics  

 

2020 

 

Junker, J., S. O. Petrovan, V. Arroyo-Rodríguez, R. Boonratana, D. Byler, C. A. Chapman, 

D. Chetry, S. M. Cheyne, F. M. Cornejo, L. Cortés-Ortiz, G. Cowlishaw, C. Crockford, 

S. de la Torre, F. R. de Melo, P. Fan, C. C. Grueter, D. C. Guzmán-Caro1, E. W. 

Heymann, I. Herbinger, M. D. Hoang, R. H. Horwich, T. Humle, R. A. Ikemeh, I. S. 

Imong, L. Jerusalinsky, S. E. Johnson, P. M. Kappeler, M. C. M. Kierulff, I. Koné, R. 

Kormos, K. Q. Le, B. G. Li, A. J. Marshall, E. Meijaard, R. A. Mittermeier, Y. 

Muroyama, E. Neugebauer, L. Orth, E. Palacios, S. K. Papworth A. J. Plumptre, B. M. 

Rawson, J. Refisch, J. Ratsimbazafy, C. Roos, J. Setchell, R. K. Smith, T. Sop, C. 

Schwitzer, K. Slater, S. C. Strum, W. J. Sutherland, M. Talebi, J. Wallis, S. Wich, E. A. 

Williamson, R. M. Wittig, H. S. Kühl.  2020. Severe lack of evidence limits effective 

conservation of the world’s primates. BioScience 70:794-803. 

 

*Wang, Shaorui, Tessa Steiniche, Jessica M. Rothman, Richard W. Wrangham, Colin A. 

Chapman, Richard Mutegeki, Rodolfo Quiros, Michael D. Wasserman, and Marta 

Venier. 2020. Feces are effective biological samples for measuring pesticides and 

flame retardants in wild and captive primates. Environmental Science and Technology 

54 (19):12013–12023. https://doi.org/10.1021/acs.est.0c02500 

 

*Chapman, Colin A., Júlio César Bicca-Marques, Amy E. Dunham, Pengfei Fan, Peter J. 

Fashing, Jan Gogarten, Songtao Guo, Michael A. Huffman, Urs Kalbitzer, Changyong 

Ma, Ikki Matsuda, Patrick A. Omeja, Raja Sengupta, Juan Carlos Serio-Silva, Yamato 

Tsuji, and Nils Chr. Stenseth. 2020. Primates can be a rallying species to promote 

tropical forest restoration. Folia Primatologica 91:669-687. DOI: 10.1159/000505951 

 

2020 – Popular Writing 

https://www.planetforward.org/idea/beyond-oceans-and-beneath-our-skin-%E2%80%94-a-pandemic-of-plastics
https://www.planetforward.org/idea/beyond-oceans-and-beneath-our-skin-%E2%80%94-a-pandemic-of-plastics
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Twining-Ward, Cate, and Colin A. Chapman. 2020. Is time to implement solutions that make 

the bushmeat trade unnecessary. Mongabay. https://news.mongabay.com/2020/05/its-

time-to-implement-solutions-that-make-the-bushmeat-trade-unnecessary-commentary/ 

 

Twining-Ward, Cate, and Colin A. Chapman. 2020. Beyond bans: Why wet market closures 

are just the tip of the zoonotic iceberg. Planet Forward  

https://www.planetforward.org/idea/wet-market-closures-opinion  

 

2019 

 

*Atickem, Anagaw, Nils Chr. Stenseth, Peter J. Fashing, Nga Nguyen, Colin A. Chapman, 

Afework Bekele, Addisu Mekonnen, Patrick A. Omeja, and Urs Kalbitzer. 2019. Build 

Science in Africa. Nature 570:297-300. 

 

Kalbitzer, Urs, Victoria McInnis, Patrick A. Omeja, Sarah Bortolamiol, and Colin A. 

Chapman. 2019. Does the presence of elephant dung create hotspots of seedling growth 

for existing seedlings? Journal of Tropical Ecology 35:132-139. 

 

Kalbitzer Urs, Victoria McInnis, and Colin A, Chapman. 2019. Primates create seedling 

growth hotspots through pattern of dung deposition. African Journal of Ecology 

57:190-197. https://doi.org/10.1111/aje.12589.  

 

*Sarkar, D., C. A. Chapman, S. C. Angom, K. Valenta, W. Kagoro, and R. Sengupta. 2019b. 

A tiered analysis of community benefits and conservation engagement from the 

Makerere University Biological Field Station, Uganda. The Professional Geographer 

73:422-436. 

 

*Kirumira, D., D. Baranga, J. Hartter, K. Valenta, C. Tumwesigye, W. Kagoro, and C.A. 

Chapman.  2019. Evaluating a union between health care and conservation: The impact 

of a mobile clinic on park-people relations in Uganda. Conservation and Society. 17: 

51-62.  

 

2019 – Popular Writing 

*Chapman, Colin, and Claire Hemingway. 2019. Let’s put back some of what we have taken 

from the world’s forests. Biodiversity Revisited. Luc Hoffman Institute. 

https://www.biodiversity-revisited.earth/   -   https://www.biodiversity-

revisited.earth/thought-piece-putting-back-what-weve-taken-from-the-worlds-forests/  

 

*Chapman, Colin. A., Patrick A. Omeja, and Claire A. Hemingway. 2019.  Africa needs 

better science capacity to meet environmental challenges. The Conversation 

https://theconversation.com/africa-needs-better-science-capacity-to-meet-

environmental-challenges-119677.  

 

2018 

*Ting, N., C.A. Chapman, T.R.B. Davenport, K.M. Detwiler, P.A. Omeja, A.K. Piel, and 

T.T. Struhsaker. Ashy Red Colobus Piliocolobus tephrosceles. In: The Red Colobus 

https://news.mongabay.com/2020/05/its-time-to-implement-solutions-that-make-the-bushmeat-trade-unnecessary-commentary/
https://news.mongabay.com/2020/05/its-time-to-implement-solutions-that-make-the-bushmeat-trade-unnecessary-commentary/
https://www.planetforward.org/idea/wet-market-closures-opinion
https://doi.org/10.1111/aje.12589
https://www.biodiversity-revisited.earth/
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Conservation Action Plan 2019-2021. Drew T. Cronin, Joshua M. Linder, Nelson Ting, 

Ekwoge Abwe, W. Scott McGraw, John A. Hart, Kate Detwiler, Stanislaus Kivai, Sery 

Gonedelé Bi, John F. Oates, Thomas T. Struhsaker eds. IUCN, Gland Switzerland. 

 

*Chapman, C.A., Bethany Kois, Dorothy Kirumira, Wilson Kagoro, Montserrat Franquesa-

Soler, Francisca Vidal García, Juan Carlos Serio-Silva, Raja Sengupta, and Lauren J. 

Chapman. 2018. Healthcare and Conservation can form a Union to Benefit People and 

Biodiversity In: Primatology, Bio-cultural Diversity and Sustainable Development in 

Tropical Forests. A Global Perspective, UNESCO, Mexico City. In Press 

 

*Chapman, Colin A., Patrick A. Omeja, Urs Kalbitzer, Penglai Fan, and Michael J. Lawes. 

2018. Restoration provides hope for faunal recovery: changes in primate abundance 

over 45 years in Kibale National Park, Uganda. Tropical Conservation Science. 11:1-5. 

 

*Chapman, C. A., Bortolamiol, S., Matsuda, I., Omeja, P. A., Paim, F. P., Reyna-Hurtado, 

R., Sengupta, R. and Valenta, K. 2018. Primate population dynamics: variation in 

abundance over space and time. Biodiversity and Conservation 27:1221-1238. 

 

*Bortolamiol, Sarah, Sabrina Krief, Colin A. Chapman, Wilson Kagoro, Andrew Seguya, 

Marianne Cohen. 2018. Wildlife and spiritual knowledge at the edge of protected areas: 

raising another voice in conservation. Ethnobiology and Conservation.7: 1-26 

doi:10.15451/ec2018-08-7.12-1-26.  

 

*Salerno, J., C.A. Chapman, J.E. Diem, N. Dowhaniuk, A. Goldman, C.A. MacKenzie, P.A. 

Omeja, M.W. Palace, R. Reyna-Hurtado, S.J. Ryan, J. Hartter. 2018. Park isolation in 

anthropogenic landscapes: Land change and livelihoods at park boundaries in the 

African Albertine Rift. Regional Environmental Change DOI 10.1007/s10113-017-

1250-1. 

 

Adamescu, Gabriela S., Andrew J. Plumptre, Katharine A. Abernethy, Leo Polansky, Emma 

R. Bush, Colin A. Chapman, Luke P. Shoo, Adeline Fayolle, Karline R. L. Janmaat, 

Martha M. Robbins, Henry J. Ndangalasi, Norbert J. Cordeiro, Ian C. Gilby, Roman M. 

Wittig, Thomas Breuer, Mireille Breuer-Ndoundou Hockemba, Crickette M. Sanz, 

David B. Morgan, Anne E. Pusey, Badru Mugerwa, Baraka Gilagiza, Caroline Tutin, 

Corneille E. N. Ewango, Douglas Sheil, Edmond Dimoto, Fidele Baya, Flort Bujo, 

Fredrick Ssali, Jean-Thoussaint Dikangadissi, Kathryn Jeffery, Kim Valenta, Lee 

White, Michel Masozera, Michael L. Wilson, Robert Bitariho, Sydney T. Ndolo Ebika, 

Sylvie Gourlet-Fleury, Felix Mulindahabi,and Colin M. Beale. 2018. Annual cycles are 

the most common reproductive strategy in African tropical tree communities. 

Biotropica. 50:418-430. 

 

*Chapman, C.A., K. Valenta, T.R. Bonnell, K.A. Brown, and L.J. Chapman.  2018. Solar 

radiation and ENSO predict fruiting phenology patterns in a 16-year record from 

Kibale National Park, Uganda. Biotropica. 50:384-395. 

 

Outputs that are planned, but which have yet to materialize.  
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Submitted and in Review 

*Sarkar, Dipto, Emmanuel Opito, Clio Andris, Kim Valenta, Urs Kalbitzer, Jan F. Gogarten, 

Patrick Omeja, Raja Sengupta, and Colin A. Chapman. Impacts of COVID-19 on 

biodiversity conservation and community networks at Kibale National Park, Uganda. 

Ecosystems and People. 

 

*Emmanuel A. Opito, Timo Alanko, Urs Kalbitzer, Matti Nummelin, Patrick Omeja, Anu 

Valtonen, and Colin A. Chapman. 30 years brings changes to the insect and snail 

communities of Kibale National Park, Uganda. Biotropica 

 

Sarkar, Dipto, Cora Martin, Iona Haines, and Colin A. Chapman. Social media platforms 

differ in how optimistic their conservation messages are. PLOS ONE. 

 

Baker, Timothy R. et al.  Large range sizes link fast demography with high species richness 

across wet tropical tree floras. Nature Ecology and Evolution.  

 

Lu Zhang, Li Yang, Colin A. Chapman, Carlos A. Peres, Tien Ming Lee, and Pengfei Fan. 

Growing disparity in conservation research capacity worldwide.  One Earth 

 

*Chapman, Colin A., Michael J. Lawes, Jan F. Gogarten, Rong Hou, Patrick Omeja, Anna 

Sugiyama, and Urs Kalbitzer. A 50-year fruiting phenology record reveals different 

responses among rainforest tree species to changing climate.  Global Change Biology 

 

Bonnell, Tyler, R., James Robert Ochieng, and Colin A. Chapman. Conditions facilitating a 

“landscape of fear from disease” in African forest mammals?  In. Rafael Reyna-

Hurtado, Colin A. Chapman, Mario Melletti, Movement Ecology of Afrotropical Forest 

Mammals, Springer Nature, New York, USA 

 

*Steiniche, Tessa, Shaorui Wang, Emily Chester, Richard Mutegeki, Jessica Rothman, 

Richard W. Wrangham, Colin A. Chapman, Marta Venier, and Michael D. Wasserman. 

Associations between anthropogenic chemical pollutants and hormones across wild 

primate species at Kibale National Park, Uganda. Environmental Science and 

Technology 

 

*Barahukwa, Anke, Colin A. Chapman, Mary Namaganda, Gerald Eilu, Patrick A. Omeja, 

and Michael J. Lawes.  The effects of the invasive species, Lantana camara, on 

regeneration of an African rainforest. African Journal of Ecology. 

 

Abraham, Andrew J., Gareth Hempson, Elizabeth le Roux, Lyla Taylor, Tomos Prys-Jones, 

Andrea Webster, David Augustine, Colin Chapman, Ricardo Holdo, Grant Hopcraft, 

Frank van Langevelde, Jonathon Lloyd, Yadvinder Malhi, Alexandra Morel, Norman 

Owen-Smith, Arjun Potter, Robert Pringle, Herbert Prins, Carlos Quesada, Jessica 

Rothman, Karyn Rode, Eleanor Thompson, Fons van der Plas, Michael Veldhuis, Jens-

Christian Svenning, Marcus Clauss and Christopher E. Doughty.  Sodium limits large 

herbivore biomass across sub-Saharan Africa. Ecology Letters. 
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*Gogarten, Jan, F. Sébastien Calvignac-Spencer, Colin A. Chapman, Urs Kalbitzer, Patrick 

A. Omeja, Dipto Sarkar, and Fabian H. Leendertz. Disease risk from the movement of 

flies at the human-wildlife interface. EcoHealth. 

 

*Scully, Eric, J., Weimin Liu, Yingying Li, Jean-Bosco N. Ndjango, Martine Peeters, Anne 

E. Pusey, Elizabeth V. Lonsdorf, Crickette M. Sanz, David B. Morgan, Alex K. Piel, 

Fiona A. Stewart, Mary K. Gonder, Nicole Simmons, Caroline Asiimwe, Klaus 

Zuberbühler, Kathelijne Koops, Colin A. Chapman, Rebecca Chancellor, Aaron 

Rundus, Michael A Huffman, Manoj T. Duraisingh, Beatrice H. Hahn, and Richard W. 

Wrangham. The ecology and epidemiology of malaria parasitism in wild chimpanzee 

reservoirs.  Communication Biology. 

 

*Muchwampaka, Kyokuhaire Anna, Colin A. Chapman, Patrick A. Omeja, David Mwesigye 

Tumusiime, Banana Yabezi Abwoli, and Michael J. Lawes. Mitigating crop raiding by 

forest elephants and baboons at Kibale National Park, Uganda. African Journal of 

Ecology (Accepted with Revisions). 

 

Epply, Timothy et al.  Descending from the trees: Factors leading to terrestriality in arboreal 

primates. Proceedings of the National Academy of Science (Accepted with Revisions). 

 

 

Planned Publications Not Yet Drafted 

Assessing the implication of rural livelihood diversification on food security around Kibale 

National Park, Uganda – led by Emmanuel Opito to be submitted in the fall of 2022. 

 

Climate change in region of Kibale National Park, Uganda, and its ecological and social 

consequence – let by Urs Kalbitzer (Canadian IDRC post-doc) to be submitted early 2023. 

 

Knowledge to action in conservation science: The will to act to scale – led by Colin Chapman 

to be submitted summer 2022. 

 

A 47-year assessment of primate population size at Ngogo, Kibale National Park, Uganda – 

led by Colin Chapman to be submitted late 2022. 

 

 

Capacity: 

 We successfully developed our team, training 3 Ugandan Masters (all completed) and 

1 Ugandan Ph.D. student (almost completed), in South Africa we totally or partially funded – 

2 M.Sc. students completed, 13 Ph.D.s, 4 Post-docs, and we trained 2 Post-docs in Canada.   

 

Ugandan Trainees: 

Student  Degree Status   Supervision    

Wilson Kagoro Ph.D.  Write-up Stage Omeja/Chapman/Tumusiime 

Anke Barahukwa MSc.  Completed  Omeja/Namaganda/Chapman 

Anna Muchwa MSc. MSc.  Completed  Omeja/Banana/Chapman 

Emmanuel Opito MSc  Completed  Omeja/Wasswa/Hannington  



19 Omeja et al. Final IDRC Report 

 

 

 We believe that the network of experts that we have established will be sustainable 

and will help Uganda deal with climate change and people’s park issues in Uganda and 

globally in the future.  Barahukwa and Muchwa have positions associated with Makerere 

University dealing with biodiversity and restoration of degraded protected areas using 

removal of invasive species.  Opito is continuing his studies with funding from the Rufford 

Foundation, Vancouver Island University and Carleton University and is registered as a Ph.D. 

student at Makerere University. He will do his research under the supervision of Dr. Dipto 

Sarkar, Carleton University.  Kagoro is working with the Uganda Wildlife Authority – the 

body that handles policy related to the issues that we developed. With a Ph.D. Wilson Kagoro 

would be considered for a Chief Warden (Conservation Area Manager) position with the 

Uganda Wildlife Authority – a position of great policy and management importance.  Colin 

and Lauren Chapman’s previous student, Arthur Mugisha, became the Executive Director of 

the Uganda Wildlife Authority – equivalent to the head of National Parks Canada.  Wilson 

Kagoro may also achieve this prominent position. All Ugandan trainees are still in 

communication and working with the 2 Canadian post-docs.   

 

 We currently have three grants awarded (Rufford, Porter, and van Teinhoven 

Foundations) and six grants submitted to continue this work, particularly the network and 

training component of the project.  We are also in the process of writing a number of other 

foundations, national government (i.e., USAID), and international grants, which would help 

us continue the work to understand and mitigate the impacts of climate change.  As a result, 

we are confident that the project will be sustainable.  All these grants are being written as a 

team effort, typically spearheaded by Drs. Omeja and Chapman, but involving junior 

members as well.  This is illustrated by the fact the Emma Opito was awarded a Rufford 

training grant where he is the Principal Investigator and then Dr. Omeja and Mr. Opito have 

approached the Aga Khan Foundation to continue the training efforts we are engaged in.  

 

 We are committed to capacity building of women or marginalized social groups and 

50% of our trainees are women, and each of our Ugandan trainees belong to a different 

cultural group.  The tribal and cultural situation in Uganda is complex, and we hope to 

provide the appropriate balance in our training efforts. 

 

 Members of our team, primarily Dr. Patrick Omeja, met with staff of the Uganda 

Wildlife Authority on many occasions to discuss our results and aid them in setting Ugandan 

policy with respect to park-people conflict and climate change.  Dr. Omeja met with UWA 

staff within Kibale countless times.  During Dr. Chapman’s trip to Uganda in June, the team 

met with Charles Tumwesigye, the second in command of the Uganda Wildlife Authority and 

the whole research office to review the finding of the IDRC grant and to discuss the next 

steps.  Finally, our final IDRC workshop was well attended by staff of the Uganda Wildlife 

Authority from around the country.  The workshop was followed by fruitful discussions that 

dealt with both the implications of our findings and associated management options, and what 

are the next needed steps for research and management.  

 

 A major finding of our project relates to changes in the abundance and activity of crop 

raiding animals. Because of the effectiveness of the Uganda Wildlife Authority at protecting 



20 Omeja et al. Final IDRC Report 

 

Kibale, wildlife populations are increasing.  In addition, climate change and possible forest 

aging is leading to less food in the forest for some species, which is encouraging wildlife crop 

raiding activities.  The most successful method to limit crop raiding is through the digging of 

trenches (2 m deep and 4 meter wide) that elephants will not cross.  More trenches should be 

dug using funds from the revenue sharing moneys of the Uganda Wildlife Authority.  

Particular emphasis should be made to come to an agreement with the tea companies who 

have opposed the digging of trenches on the edge of their plantations.  While elephants do not 

raid tea, they pass through these plantations to access people’s food crops in the 

neighborhood.  Our social interviews point to the need to provide particular assistance to 

family farms led by women or elderly.  These farms have difficulty deterring raiding animals 

and are particularly hard hit – they are also often some of the poorest farms in the region.  

 

 Since it is unlikely that management strategies can lead to a significant decline in crop 

raiding, given the growing animal populations, we suggest that more emphasis should be 

placed in other means of improving parks-people relationships.  One such method would be 

providing employment. We derived a promising strategy that would both provide substantial 

employment, help restore sections of Kibale’s damaged forest, and fight climate change.  We 

suggest and are seeking funding to protect and restore the forests of Kibale.  We will work 

with the local community to promote forest regeneration by removing the invasive plant 

species Lantana camera and Acanthus pubscens.  These plants are taking over large sections 

of forest that were either logged in Kibale in the 1960s or were encroached by agriculturalists 

in the 1970 – these lands are not protected in the park.  We would turn this biomass into 

clean-burning fuelwood briquettes.  This will decrease the community’s need to collect 

fuelwood from the park, as well as remove the vegetation that is stalling regeneration, and 

provide significant employment for local farmers – a win-win solution that will promote 

positive people-park relationships and facilitate forest regrowth.  Preliminary data and a draft 

operating model suggest that the sales of the briquettes would be sufficient to employ a group 

of local community members to continuously make briquettes.  We are exploring this idea 

with our Ugandan partners, particularly the Uganda Wildlife Authority.  While burning 

briquettes does put carbon into the atmosphere, charcoal is the only fuel source available to 

millions of Ugandans, and in this situation the released CO2 should be regained by tree 

growth.  This will be studied. 

 

It is woth noting that, this problem of the invasive weed species is not only in Kibale National 

park, but in all protected areas managed by UWA and NFA. Concerted efforts are necessary 

for management of invasive species to minimize and where possible eradicate their negative 

impacts and facilitate the realization of relevant conservation goals. We are already working 

with UWA to see how effective our piloting in Kibale turns out to be, and a possibility of 

having it rolled out to other protected areas. This will be done under the wider government’s 

initiative entitled Investing in Forests and Protected Areas for Climate Smart Development 

(IFPA-CD). The project aims to improve sustainable management of forests and protected 

areas and increase benefits from forests in target landscapes.  
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The IFPA-CD project is jointly developed and implemented by Ministry of Water and 

Environment (MWE) as the Lead Agency and Ministry of Tourism, Wildlife and Antiquities, 

National Forestry Authority (NFA), and Uganda Wildlife Authority (UWA). The problem 

being addressed by this project is increased vulnerability of economic productivity, 

biodiversity and livelihoods to climate change effects due to declining forestry ecosystems 

goods and services. Among the activities ear-marked for support by the project is control of 

invasive plant species within key Central Forest Reserves and national parks. This initiative 

seeks to build on ongoing invasive species control/management activities by NFA and UWA, 

learn lessons and scale up these operations. As an initial step, the NFA and UWA are desirous 

of assessing the magnitude and extent of invasive plant species infestation and developing 

management plans for eradicating invasive plant species in targeted CFRs and Wildlife Pas. 

 

 

vii) Project Outcomes 

 

 Much of this has already been outlined above, so we will not repeat what has been 

stated.  However, all evidence suggests that with climate change crop-raiding will increase in 

the region, and food security will decline.  This will likely lead to a deterioration in park-

people relations.  We have worked with the Uganda Wildlife Authority to derive strategies 

for the future, particularly the increase in the extent of elephant trenches and the helping of 

households close to the park headed by women or the elderly.  

 

 As crop-raiding will likely intensify, other means of promoting a positive park-people 

relationship should be explored.  We have come up with one means, the production of 

briquettes from invasive plant species, and are currently looking for funding to study this 

option and to bring the idea up to scale. 

 

 With the collaboration of Dipto Sarkar from Carleton University, we are working to 

use sensors that can remotely monitor soil moisture, Nitrogen, Phosphorus, temperature, etc., 

to provide farmers better advice as what plants will do well in the next season – we hope 

funding will be granted and have a grant submitted.  The use of “smart” technology in 

agriculture is a promising field that we will explore.  

 

 

viii) Overall Assessment and Recommendations 

 

 Addressing each component that was outlined in the guidelines for the final report 

includes the following:   

 

 1) Comment on the usefulness in achieving the project’s objectives through any 

partnerships with Canadian or other researchers, with Canadian or other capacity or policy-

oriented organizations, and with other donors. 

 

 Achieving our project’s objectives was greatly assisted through our two main 

Ugandan partners – Makerere University and the Uganda Wildlife Authority.  Makerere 

University provided us accommodation and logistical support, connections with the local 
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community, and a very collaborative research environment.  The Uganda Wildlife Authority 

provided us important guidance in how our results could be put to use in policy that they set.  

Some recommendations that we could envision were simply impractical for the Ugandan 

government to implement (e.g., electric fencing to keep elephants inside the park).  Thus, 

through their collaboration we were able derive feasible recommendations that could work 

within the logistics and culture and in fact some recommendations are currently being 

followed within the field course units components that run at the field station every third 

semester break for the undergraduate students from Makerere University.   

 

 New Canadian collaborations with Carleton University and Professor Dipto Sarkar are 

allowing us to ensure that our project moves more in the direction of agricultural 

improvement  This also helps ensure sustainability.  Colin Chapman becoming a Board 

Member of the African Wildlife Foundation, Canada, is allowing our results to be broadly 

known by the conservation community in Canada and internationally.  Two grants were 

obtained (the Porter Foundation and the van Teinhoven Foundation) that will allow us to 

continue our efforts and implement some of the recommendations coming out of the IDRC 

project.  Finally, we envision that our findings will become part of the education package of 

students from McGill University and Vancouver Island University – McGill University will 

likely run a field course in Uganda in winter 2023.   

 

 

 2) What contributions to development did the project make? 

 

 We have clearly demonstrated that both agriculturalists and wildlife are being 

negatively affected by climate change.  The impact on wildlife will drive them out of 

protected areas, like Kibale National Park, and into people farms to obtain food.  This crop-

raiding will lead to a decrease in people-park relationships in the community where food 

security is already poor, and this must be dealt with in future management plans  This leads to 

a series of recommendations that we outline in the next point. 

 

 

 3) What would you do differently as a result of this experience, and what general and 

useful lessons can be derived for improving future projects? 

 

 With respect to what needs to be done differently and lessons learned,  it is clear crop-

raiding, particularly that of elephants, will increase.  This will lead to a deterioration of parks-

people relations.  As a result, efforts should be made to decrease crop raiding; however, it is 

clear that these efforts will not be totally successful.  These efforts need to be made in 

conjunction with the community to ensure they are involved and  that the park and 

community are working together to solve a joint problem.  With respect to elephants, we 

recommend an increase in the extent of the trenches  The Uganda Wildlife Authority will 

play a key role here as they can negotiate with the tea plantations management that the 

trenches can be dug on their property.  Furthermore, funds to pay for the trenches to be dug 

will come from revenue sharing program that UWA has with the local communities.  This 

program involves 20 percent of the park entrance fees going to programs to help the local 

communities.  However, as trenches cannot be dug where there are rocks or swamps, other 
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solutions need to be sought, for example using the bee hives.  Particular assistance is needed 

for farms led by women and the elderly as they cannot effectively scare animals back into the 

park and thus suffer greater crop losses.   

 

 Even if such measures were put into place, our results suggest that crop-raiding will 

continue and likely increase as food for wildlife in the park decreases.  As a result, ways to 

improve park-people relationships, such as providing employment from the park, should be 

explored.  We are currently exploring one particular way to employ a large number of people 

and benefit biodiversity – the removal of invasive plants from the park, turning this biomass 

into charcoal briquettes for sales, with the sales paying the salaries of the participating 

community members. 

 

 

 4) Briefly provide your own views on the value and importance of the project relative 

to the investment of time, effort, and funding. 

 

 It is our view that we have provided clear and convincing evidence that climate 

change will negatively impact food security of local agriculturalists and decrease food 

availability for wildlife.  This will lead to increased crop-raiding by wildlife and deteriorating 

parks-people relationships.  As a result, appropriate management actions will be needed, and 

we have made a series of recommendations that will function in Kibale and more broadly in 

other UWA managed protected areas where crop raiding occurs.  Given these findings, the 

extent of training we achieved, the outputs generated (particularly the quality and quantity of 

publications), and the likelihood that the project will continue and be sustainable, we view the 

project as a valuable contribution. Due to the extraordinary dedication of Drs. Omeja, 

Chapman and Downs, the field assistants, and the graduate students, we have achieved our 

goals while negotiating a pandemic and adapting to findings and feedback. 

 

 5) Include any recommendations that you would like to make to IDRC. Candid 

observations about the overall experience with the project are encouraged.  

 

 Our project ran very smoothly, despite the pandemic.  The operations were greatly 

facilitated through good working relations with IDRC Staff, despite changes in the program 

officer and financial officer, and also the overall Finance Officer at Makerere University.  We 

view that this Tri-lateral Chair approach was very successful as it facilitated networking and 

effective training.  
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