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Abstract

:

The purpose of this case study is to examine the effects of climate change on agricultural life in rural Uganda. Based on primary data, the authors examine major themes related to climate change and disasters as conveyed by individuals in a small agricultural region in Eastern Uganda. Specifically, we focus on the effects of living in constant threat of flooding and landslides. Results show that water is a major source of loss for most people, ranging from crop loss to contaminated water. Findings also point to the chronic nature of dealing with water issues, as opposed to acute. Further, our results indicate that disasters are a great equalizer among affected populations, with only neighbors to depend on in the aftermath.
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1. Introduction


The purpose of this project is to advance an interdisciplinary analysis of climate change and water dynamics based on data gathered from a small agricultural village in Eastern Uganda. The overarching questions guiding this research are: How do global citizens experience water in their daily lives? How do communities confront the perilous challenges posed by water, be it too much or too little? What are the cascading impacts on communities arising from the intersection of climate change and water dynamics?



Global climate change introduces new challenges for coping with environmental fluctuations. It is imperative to integrate research from different geographic locations and diverse disciplines as we seek solutions to the complex problems posed by this looming crisis. The project responds to this demand by applying the coupled human and natural systems (CHANS) framework [1,2,3] to analyze the intersection of localized water issues with climate change. The results underscore the challenges emerging from changing water fortunes globally [4].



The project uses a case study methodology and draws on rich ethnographic, qualitative fieldwork and historical/archival data gathered in the Bududa district in Eastern Uganda, where heavy rains come earlier and harder due to climate change, triggering landslides with incalculable loss and injury to the community [5,6,7,8]. The Bududa district in Eastern Uganda represents a particularly poignant case of climate change vulnerability given its ecology, remote location, overall impoverishment, poor infrastructure, lack of access to healthcare, and inadequate sanitation [9,10,11]. Moreover, the widespread reliance on agriculture as a livelihood strategy makes Bududa households especially susceptible to devastation wrought by climate-related crises and extreme weather events (e.g., droughts, floods, landslides) that threaten their ability to generate income and meet basic subsistence needs [9,12,13,14]. Based on fieldwork conducted in the village over the course of two years, water is the major emerging theme that unifies local vulnerabilities. Water devastates crops, destroys homes, and leaves residents fearing for their lives, while presenting a persistent disturbance for residents as they strive to provide for themselves and their households [10,15]. The chronic nature of worries over water characterizes local experiences with climate change and its aggravating effects on disasters. If we focus solely on large-scale disasters, however, we miss the everyday, recurrent crises of water that residents persistently confront. Interviews with community members convey the endless struggles for clean water, on the one hand, and inundation of contaminated water, on the other, thus highlighting the contradictions of water logics and their intersection with global climate change that motivate this project.




2. Literature Review


Substantial progress has been made in sustainability studies to elaborate the interconnected nature of the biophysical and social world [16,17,18,19]. Of particular significance are those award-winning developments in coupled human and natural systems (CHANS) [1,2] which articulate the complex interactions (e.g., reciprocities, feedback loops, and telecoupling processes) [3] of nature and society that shape the sustainability of local and distant places. In an increasingly globalized world, refinements in CHANS analyses evidence a growing emphasis on the flows of material and energy across sending and receiving systems, and the spillover effects they produce. In other words, the effects of nation-to-nation exchanges are not confined to the countries engaged in trade but spillover to impact, in principle, all other nations, whether by disrupting historic trade networks, initiating information exchanges, or introducing invasive species along the transportation routes used to complete transactions [3]. In fact, the framework has been the topic of past Special Issues in this very journal (Through the Lens of Telecoupling: New Perspectives for Global Sustainability. Sustainability 2019, 11). Most important to the present effort, CHANS analyses offer a framework for simultaneously considering socioeconomic and environmental interactions spanning systems from the local to the global level.



Since its inception in 2007, the CHANS framework has come to occupy a prominent place in scholarship across ecology, land use, natural resource management, social science, and sustainability science [1,2,3,20]. The framework is extremely versatile in its ability to integrate insights on human systems from social sciences with insights on natural systems from the biophysical sciences. It allows interdisciplinary researchers and research teams to holistically understand and evaluate the characteristics of human and natural systems through exploration of complex organizational, spatial, and temporal “couplings” [1,2]. Preliminary empirical elaboration of the CHANS framework emphasizes patterns and variations in the following characteristics across spatial, temporal, and organizational scales: reciprocal effects and feedback loops, nonlinearity and thresholds, surprises, legacy effects and time lags, resilience, and heterogeneity [1]. The succinct and applicable framework set the stage for subsequent empirical scholarship to thoroughly and comprehensively unpack the systemic complexity found within human–nature dynamics in discrete geographic locations [21,22,23,24,25,26,27].



Over the course of the last decade and a half, CHANS research has become both prominent and diffuse within human–environment scholarship. In 2007, the National Science Foundation established a CHANS research program titled “Dynamics of Coupled Natural and Human Systems” [1] to expand the scope, integration, and refinement of CHANS research projects. The “International Network of Research on Coupled Human and Natural Systems” (CHANS-Net) also emerged as a scholarly space to foster collaboration and community surrounding CHANS research but also to advance the theoretical and empirical potential of the CHANS framework. Notably, a recent article examining data collected from CHANS-Net to discern the most pressing and important research topics for future CHANS researchers ranks land use and agriculture of the utmost importance [28]. In this vein, this paper contributes to CHANS research generally through the production of new knowledge concerning the coupled human–nature dynamics of climate, land use, water, and population in an agricultural community in Eastern Uganda.



CHANS research has also been widely engaged in a variety of areas [1,21,22,25,29,30]. In particular, urban ecology has made significant use of CHANS as a way to explain the proximal dynamics of human and natural systems within urban spaces [20,31]. Urban-specific research has been important in the elaboration of CHANS heterogeneity across rural and urban spaces, with recent research revealing the tightly coupled human–natural mechanisms by which dynamic urban ecologies are changing and evolving at a rapid pace [32,33]. This urban-specific research is relevant here because the field location complicates traditional understandings of rural vs. urban, particularly with regard to expectations for low population density in rural environs.



Over time, the CHANS framework has evolved along a number of theoretical trajectories. CHANS emerged as a macro-level framework aimed at addressing complexity; accordingly, significant advances have been made in terms of modeling and simulating CHANS relations through the lens of systems and complexity theory [25,34,35,36,37]. In 2013, Liu et al. expanded upon the CHANS framework by introducing the umbrella concept of “telecoupling” [3]. Telecoupling emerged as a theoretical extension of CHANS in order to better explain the connections between human and natural systems across vast distances. In its original conception, the CHANS framework focused on explaining complex relations and processes within a singular geographic space, which was found to be inadequate in an increasingly connected, mobile, and globalizing world. Accordingly, telecoupling extends the CHANS approach through particular emphasis on the ways in which focal systems are connected to, or coupled with, distant social and environmental systems. The telecoupling framework comprises five component parts: coupled human and natural systems, agents, flows, causes, and effects [3]. Each component part speaks to a facet of the way that two, or more, CHANS relate to each other. The framework has been widely employed in empirical telecoupling studies emphasizing trade flows, information transfers, and species dispersal [38]. In its initial conceptualization, the telecoupling concept applied to a wide variety of concepts, such as migration, payments for ecosystem services, technology transfers, air circulation, water transfer, the transfer of pollutants and waste, and foreign direct investment, and these wide-ranging applications continue to gain traction within the literature (see, e.g., [39]). The present research engages the notion of socioeconomic and environmental interactions over distance in the evaluation of the localized water systems as experienced by citizens in the Bududa district.



A recent popular and promising extension of the CHANS approach is the metacoupling framework [40]. The metacoupling framework adds nuance to the CHANS and telecoupling frameworks while maintaining the clarity and applicability of these frameworks. Telecoupling acknowledges the socioeconomic and ecological interactions that happen between CHANS over distance. Metacoupling goes even further to establish a cumulative framework inclusive of socioeconomic and ecological interactions that occur far from (telecoupling), adjacent/proximal to (pericoupling), and within (intracoupling) the focal CHANS [20,40].



CHANS and, by extension, the telecoupling and metacoupling frameworks provide interdisciplinary researchers and research teams with a highly flexible and widely applicable package of theories that allow for the holistic and comprehensive articulation of extremely complex socioeconomic and ecological interactions across spatio-temporal scales [1,3,40]. By understanding these complex interactions, CHANS researchers are well-positioned to contribute to global conversations about how to create nested and interactive sustainable systems [41]. We use this framework in our analysis of water dynamics in the Eastern Ugandan district of Bududa, the details of which we now present.




3. Data and Methods


3.1. Data Collection Site


Uganda is a landlocked nation in Eastern Africa. The Bududa District is located in the eastern region of the country, bordered by the Sironko District to the north, the Republic of Kenya to the east, the Manafwa District to the south, and the Mbale District to the west (see Figure 1). This district lies at the foot of one of the largest inactive volcanic mountains in the world: Mount Elgon. In fact, roughly half of the Bududa district overlaps with Mount Elgon National Park. The terrain throughout the district ranges from hilly to steep slopes unsuitable for cultivation and/or timber harvest [6,7]. The social and ecological implications of the district’s entanglement with Mount Elgon are treated throughout.



The population of the Bududa District is approximately 210,000, with a population growth rate of around 4.5 percent, which exceeds the national growth rate of 3 percent [47]. Similar to the overall national profile of Uganda, there is an extreme youth bulge in Bududa, with over half of the population (58.7%) being less than 18 years of age [48]. Although Bududa is rural, it is unique in its relatively high population density of just over 950 people per square kilometer, a feature that is linked to an increase in both landslides and deforestation in the local area [6].



Economically, Bududa is one of the more impoverished districts in the nation of Uganda. While Uganda’s GDP per capita currently rests at around USD 2200 [49], Bududa households earn around USD 100 per year on average. Households frequently rely on the commercial sale of coffee as a cash crop for cultivation [12], usually in combination with some forms of retail sales, transportation, livestock rearing, and limited tourism. The district is without formal water or sanitation systems and faces extremely limited supplies of electricity. In fact, most dwellings have no wiring for electricity and those that do mostly rely on inconsistent solar sources for their energy needs. Access to the district via roads is challenging—none are paved and they frequently suffer from flooding, gutting, hazardous shoulders, and overall poor conditions for driving and access.



Culturally, polygamy is a common practice in the district. Very traditional and conservative gender norms are widely adhered to locally, with women occupied by household tasks and men permitted to work across more formal economic opportunities such as those treated above. Given the reliance on subsistence farming, most households comprise extended family members spanning from the very young to very old generations all under one roof. With few exceptions, almost all members of the family are expected to contribute to household maintenance, though, depending on familial finances, most try to send their children to school for at least some introduction to formal education and exposure to speaking the English language [12].



Ecologically, Bududa is endowed with diverse natural resources including fertile soils from volcanic activity, a lush landscape, mountain-fed streams, and heavy rainfall. Well over 80 percent of the population rely on subsistence farming with small amounts of commercial sales to supplement their income. Area inhabitants heavily rely on these resources to produce timber and a variety of crops for subsistence and commercial sale [7,14]. However, mounting climate and population pressures are altering the short- and long-term availability/usability of these resources [6,7,50]. One study goes so far as to say that Bududa is the district most vulnerable to climate change in the entire country due to the flooding and landslide risk [9]. Thus, the district is in an extremely precarious position, with abundant natural resources that are posing an increasing risk to those reliant upon said resources.




3.2. Data Collection and Analysis


Data collected follow the case study methodology and qualitative structural fieldwork approach as outlined by Yin and Gellert and Shefner, respectively [8,51]. The qualitative case study methodology engages with a variety of qualitative modes of inquiry in order to comprehensively understand the case and answer the research questions [8]. The qualitative structural fieldwork approach challenges political economy and world systems researchers to connect structural change to everyday experience through situated fieldwork and macro-level social theoretical framing. This paper is informed by data collected from two visits to the field in November of 2018 and June of 2019, with both trips lasting approximately one month. Data collection methods included participant observation and semi-structured interviewing.



During 2018 and 2019 fieldwork, the research team engaged in participant observation in the Bududa region. Both team members maintained extensive field notes to record experiences as close as possible to their occurrence, temporally and spatially [52]. Research team members conducted observations in myriad settings including: community member homes, community spaces for gathering and commerce, sports fields, and within residential areas surrounding central gathering spaces. These observation periods contribute invaluable insight into the flows of daily life in Bududa and how residents are compelled to continuously engage with their ecological surroundings in intimate ways [53,54].



During fieldwork conducted in June 2019, the research team conducted 10 semi-structured qualitative interviews with public officials and community members [55,56]. We supplement these data with insights gleaned from pilot data gathered in 2018, which spanned interactions with dozens of community members. The research team worked with a prominent local non-profit organization to recruit participants using convenience and snowball sampling. In order to ensure reliability and validity, efforts were made to secure a range of participants across occupations, classes, and community roles [55,57]. Participants included primary school educators/administrators, subsistence farmers, informally/inconsistently employed mothers, and agricultural officials. The research team achieved parity between the rate of participation in subsistence agriculture among the Bududa population (86%) and the research sample (90%) [9].



Formal interviews ranged from 13 min to 44 min in length, averaging 23 min. Interviews took place in a variety of settings including government offices, outside of participant homes, and in a secluded area adjacent to the research team’s base station/lodgings. Due to large family/household sizes and high population density, interior spaces often did not present adequate privacy for interview conduct. Despite increased visibility, outdoor settings actually presented greater opportunity for private conversation. Outdoor interviews also allowed participants to gesture to their surrounding environment and contextualize their responses within their immediate ecology and home space.



Interviews proceeded with the support of a local translator. Two participants preferred to use English in their responses, but the translator remained present throughout these interviews to ensure parity in participant and researcher understanding of particular words and phrases. An interview questionnaire guided the interviews; follow-up questions were asked as necessary and appropriate. Each interview was recorded. Upon return from the field, recorded interviews were transcribed by a research assistant and subsequently quality-checked by a member of the research team that participated in fieldwork as a measure of inter-rater reliability. The quality-checked transcriptions serve as the primary data analyzed for this article.



Interview transcripts were coded using line-by-line coding [58,59]. This technique is predicated upon the emergence of codes from within the data. Emergent codes are then grouped into categories, ultimately assembling coding trees arranged thematically. Line-by-line coding was completed in nVivo, a computer-assisted qualitative data analysis software (CAQDAS). The hierarchical arrangement (i.e., code forrest) and thematic coding process was completed manually and then transferred into nVivo to allow for further manipulation and analysis within the software.



Importantly, during our 2019 visit to the community to conduct fieldwork, a major rainstorm caused deadly landslides in the Bududa district [15,60]. The research team immediately halted interview data collection so as to limit interference with local emergency responses, disaster recovery, and cultural rites/rituals. In the immediate aftermath, the research team focused on understanding the ecological manifestations of the landslides, documenting the ways that it visibly altered the landscape and human settlement (i.e., flooded homes, destroyed crops, broken bridges), and internalizing the experience of living through such a tragic disaster event. Within days of the landslide, a portion of the affected population expressed renewed interest in continuing participation in the research in light of their recent experiences and landslide-related losses. The research team decided to resume interview data collection so as to preserve these stories and honor participant wishes. Subsequently collected data in the immediate wake of such disaster events offer unique insight into the acute manifestation of climate impacts on populations living in high-risk ecologies.





4. Results


The Bududa district is typified by recurrent and devastating landslides. Interviews show that these constant threats of landslides and other climate impacts weigh on Bududa residents, shaping their daily lives and their ability to plan for their households’ futures. Participants expressed an acute awareness of their homeland’s environmental precarity and recent climatic changes. Furthermore, respondents talked about the causal role of localized population growth and encroachment in triggering said changes. Importantly, observational and interview data suggest that the landslides characteristic of the area are not the major source of loss in the area’s climate-related disasters. The research team finds that water is the major mechanism by which climate change impacts are felt in the community. Water impacts are spatially and temporally diffuse and are a far more chronic condition of the region relative to landslides. In fact, a major cause of landslides is water in the form of heavy rains that then over-saturate the steep slopes of Mt. Elgon [50,61]. The ongoing and spatially expansive nature of water impacts leads the research team to conclude that in Bududa, when various disasters strike, it is immediate community support that makes the greatest difference.



When asked about how recent landslides have affected their families, participants most frequently cited issues related to an excess of water. Some participants spoke of the landslides directly impacting their homes. Two participants recently experienced displacement as a result of shifting lands. One participant was displaced as a result of landslides that had happened in Bududa in the month prior to the 2019 fieldwork; the soils had not destroyed her home but were so close to the structure that the risk was imminent. One additional major rain event and her home would be crushed. She left with her children and permanently abandoned the home. Another participant had also been displaced as a result of landslide risk; his home was immediately beneath a portion of hillslope that had started “cracking”—a sign of impending landslide [62]. While profound and deeply consequential, these acute experiences of risk from land itself sliding were the minority among respondents. The overwhelming majority expressed that the most experientially impactful outcomes of landslides were in fact related to the ways that water moved and functioned before, during, and after the disaster events that were discursively typified as landslides.



Participants cited frequent flooding of their homes and crops, as well as significant limitations and complications that impede safe water access. Two participants shared that during any major rain event, which are the most immediate cause of the landslides, their homes flood—a particularly alarming event for these participants as their children sleep on the floor. These participants went on to mention the fear and worry that they now associate with rain, particularly heavy rains occurring overnight. Several other participants mentioned the destruction that waters cause to their crops, which are washed away as water rushes over newly transitioned crop lands. Crops are also washed away as water breaches river banks and swiftly moves across the extremely small-scale piecemeal subsistence plots typical of the area. The force of water literally washes away crops, but in other areas that are flatter and/or slightly further from the river, the flood waters then settle and create hypoxic conditions that kill the plants [63]. Given the pervasive reliance upon subsistence farming, crop loss poses grave threats to the short- and long-term food security of the immediate area.



Besides food access and shelter, water impacts also constrict the population’s access to safe drinking water. In some cases, residents have access to “gravity water” or mountain water/rainwater that is stored in barrels on elevated platforms that then deliver water to homes and community spigots as needed. In many cases, residents are reliant upon river water or other sources of water (e.g., shallow wells) that become contaminated and unsafe during major rain events and landslides. Participants who are able amass as much safe water as possible prior to major rain events in anticipation of limited safe drinking water supplies. For those who cannot or do not prepare, they are reliant upon supplies from the government, disaster relief, and aid organizations or are compelled to scavenge for safe drinking water, which typically means leaving their immediate area and traveling lengthy distances.



Participants are intimately aware of these environmental impacts, both landslides and associated water impacts, as increasingly frequent, devastating, and therefore concerning. Landslides and excess water are outcomes of what participants recognize as a shifting rainy season that arrives earlier and more intensely than they are accustomed. The sudden onset of heavy downpours has myriad impacts on the socioecological life in the area. First, community members delay planting, which is speculated to result in yield loss due to diminished growing conditions and temporal windows from sowing seed to harvest season. Second, they create “soft” or “cracking” soils that are understood locally as highly susceptible to landslides [62]. Such unstable soils are of particular concern as severely sloped tracts typically thought unsuitable to cultivation are brought into production as a result of increasing population pressure in the region. Third, the rains cause significant soil erosion and depletion on sloped and relatively flat lands alike. Widespread erosion contributes to increases in local fertilizer use and, potentially, over-fertilization. This creates a domino effect wherein the fertilizers become an agricultural runoff that then further contaminates water supplies and initiates a fertilizer treadmill effect that begets greater and greater reliance on and use of synthetic inputs to maintain yields in light of declining soil health, increasing runoff, and high population pressure [64,65].



While some of the environmental changes experienced by the residents of Bududa are local manifestations of global climate change (i.e., longer dry season, earlier and wetter rainy season), other environmental changes are much more closely linked to local population pressures and the uneven global distribution of poverty and subsequent environmental degradation. Alongside rain, participants cite the growing population as a main cause of the landslides. The population bulge in Bududa places significant pressure on local resources. Land already in cultivation is being stretched thin and soil exhaustion is mounting, which is also increasing the impetus for increased fertilizer use. Other protected lands in Mount Elgon National Park that are on the steep mountainsides in the area are being cleared, with timber and land used for housing or crop production despite the significant risk associated with attempting cultivation on such sloped soils and without any stabilizing measures [5,6]. Terracing, which is a strategy used around the globe for crop production on steep slopes, is uncommon in the region because of the extremely small plot sizes and the possibility of terracing to exacerbate landslides during heavy rains [6,14]. As a result, the root systems of established plant communities are essential in maintaining the soil structure in these locations [6]. The complexity of the local situation is compounded when considering the coupling of ecological constraints and land politics associated with encroachment into federally recognized protected areas (i.e., Mount Elgon National Park) [7,13]. Thus, climate impacts are deeply intertwined with regional population pressures and ultimately serve to exacerbate environmental degradation and social precarity/risk in the area.



A governmental relocation plan is in place and is expected to include many of the residents in the region, but thus far, participants convey that administration of the program has been sporadic, unpredictable, and often contradictory. One participant expressed their dissatisfaction with government support and the overall severity of the situation in saying, “the government only helps when you are dead.” Participants widely expressed a hopeful willingness to leave their current homes, despite the uncertainty of where they might be going, so long as they and their families are safe. Findings show that residents of high-risk areas are increasingly willing to relocate irrespective of the cultural similarity of the potential relocation site, which was previously a major concern (see, e.g., [66,67]). This heightened sense of urgency can be understood as a byproduct of the increasing climate risk.



This kind of uninformed static existence, in limbo between a dangerous present and a hypothetically safe future, places pressure on families and limits their ability to make plans for what is to come or how best they might transition to a new life in a new environment. For now, the residents of Bududa are given little choice but to deal with their precarious socioecological positions using whatever piecemeal resources are at their disposal. When resources are not available, life grinds to a halt, at least temporarily. With each landslide, students miss school, bridges are destroyed, and transit halts. Flooding forces families to find shelter, food, water, and sleep, elsewhere. In their recovery, for residents of Bududa, this often means deep reliance on fellow community members for support.




5. Discussion


Interrogating the complexities of water, as localized systems, and their intersection with global climate change is the primary focus of this project. In doing so, the project engages the Sustainable Development Goal to establish safe water access as a basic human right by concretizing general and specific hurdles to its achievement in an era of global climate change [68]. This project, then, brings into focus a pivotal theme that unifies generations past and present, locations far and wide. As shown by the World Water Development Report [69], access to clean water is complicated by a host of social, economic, and environmental factors. Data gathered and presented here confirm these expectations and the project brings a level of nuance to bear on the broader conversation.



Through this analysis, it is apparent that disaster events, such as the landslides that present ever greater risk to the residents of Bududa, are not self-contained but are part of complex ecological and social systems [14]. Furthermore, it is clear that the residents of high-risk ecologies have causal understandings of their home environments that readily complicate imposed academic boundaries between human systems research and natural systems research [14]. Accordingly, the CHANS framework, and the telecoupling explanatory extension, are found to be critically important for analysis within this research. These frameworks allow us to see how global climate change, driven by emissions and consumption in industrialized nations, alters local hydrological systems and water flows. Telecoupling allows us to name agents and causes in far-off lands as part of the confluence of actors shaping water and its flows in Bududa [70].



In their initial formulations, the CHANS, telecoupling, and metacoupling frameworks are intended for large-scale quantitative exploration [1,3,40], but given the recent emphasis on multidisciplinary research partnerships, it is imperative to include qualitative work as a means for ground-truthing posited quantitative findings, exploring the local validity of generalized claims, and providing meaningful nuance to these complex processes. Furthermore, qualitative work is particularly well-suited for the exploration of social processes and relations and is therefore methodologically likely to illuminate heretofore unconsidered agents and flows in telecoupled and metacoupled arrangements [54,55,56].



We suggest that CHANS research would benefit not only from methodological expansion but theoretical expansion or, rather, theoretical integration. In the case of the water CHANS in Bududa, some of the most salient “causes” of water impacts to area residents are socioeconomic in nature and grounded in global structures and legacies of inequality—the foremost in this case being colonialism. In order to integrate analysis of structural inequalities borne out in the field, we argue that the CHANS framework can and should be adapted to include an intersectionality lens [20,71]. We see CHANS and intersectionality analyses as complementary, but this is not yet reflected in the research. Future research should go further in blending these two important lines of research.



In this paper, we begin to analyze the changing relations between agents, causes, effects, and flows as related to the water CHANS in Bududa. We find that, by focusing on water, as opposed to the landslides themselves, we are able to understand the chronic environmental and socioeconomic vulnerabilities of the local population to a greater degree. As the everyday risks associated with the climate crisis grow, it is imperative that researchers focus not only on acute disasters but the ways in which disaster-like conditions extend over time as our biogeochemical cycling becomes increasingly unpredictable.




6. Conclusions


Collectively, this paper presents a number of conclusions applicable to the theoretical framework that we employ and companion methods of analysis. We list these below in bullet points:




	
Our analysis highlights the chronic nature of worries over water, as opposed to acute;



	
We also demonstrate the ubiquity of concerns with water, transcending across individuals to households and even institutions;



	
We highlight the widespread beliefs that overpopulation and agricultural practices (e.g., intensive propagation and use of fertilizers) trigger landslides;



	
Our results also point to the common desire among community member participants to be relocated to safer soils;



	
Finally, we conclude that the CHANS framework would benefit from greater integration of intersectional and qualitative analyses, such as this.
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Figure 1. Map of Uganda. District explored shown in orange. Map produced by author using the following copyrighted material: (1) Map tiles by Stamen Design, under CC BY 3.0. Data by OpenStreetMap, under ODbL [42]. (2) Waterbodies in Uganda by World Resources Institute, under CC BY-NC 4.0. Data by Dartmouth Flood Observatory, under CC BY; National Imagery and Mapping Agency; National Forestry Authority [43,44,45]. (3) National and District Boundaries contributed by OCHA ROSEA licensed under CC BY-IGO. Data by Uganda Bureau of Statistics with support from WHO, under UBOS [46]. Geospatial data retrieved from: Humanitarian Data Exchange, World Resources Institute, and QGIS. Map produced in QGIS. 
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