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A B S T R A C T   

Increasing urbanization in Ghana has led to a waste management crisis with multiple public health conse
quences. The contextualized mapping of what is dumped, where and why might provide vital on-the-ground 
support to address the problem itself, as well as the spillover disease impacts. One of the biggest challenges, 
however, are the required spatial and temporal granular data. In this paper, we employ a spatial mixed methods 
approach to investigate the issue of waste management through the lens of health and disparity in Teshie, a 
suburb of Accra, Ghana.   

1. Introduction 

Subject A: 

“But after that, people kept dumping rubbish and going to toilet in 
the gutter. Sometimes people try to discourage those who do that by 
throwing stones at them. And yet people still find means of throwing 
rubbish and toilet in the gutter”. 

“Yes. When people throw rubbish or go to toilet in the gutter, the 
boys who used to clean it up will be throwing stones at them. But the 
obstinate nature of community members I think deterred them. That 
is why the gutter is now so dirty.” 

“Because of the gutter and the dirty seashore where the kids go to 
play all the time, that contributes to we are being sick all the time. 
Some kids will be defecating in the gutter and at the same time 
playing in it. So, it also contributes to it. We are really suffering.” 

Trash accumulation in many developing world urban centers poses a 
variety of health risks. This is especially true for settlements on 

“unofficial” land where dramatic population increases are matched with 
little to no provision of sanitation services, which in turn results in a 
haphazard waste disposal approach. This not only reduces local quality 
of life but can lead to a variety of health problems (Triassi et al., 2015) 
for example rats scavenge on discarded food items leading to the risk of 
leptospirosis (A. Krystosik et al., 2020; M.T, Hassan, Farhan, M.A, & Rus, 
2019; Muñoz-Zanzi, Mason, Encina, Astroza, & Romero, 2014), or 
mosquitoes breed in water trapped in plastic containers increasing local 
malaria risk (Addo et al., 2017; Kiddy-Kodua, Norman, & Norvivor, 
2018; A. Krystosik et al., 2020), and feces can contaminate1 local water 
sources leading to enteric disease outbreaks (Boadi & Kuitunen, 2002; 
Prüss-Ustün et al., 2019). Yet while these interconnections (what will be 
referred to as the trash complex in this paper) are often described in the 
literature, there is still relatively little written from a specific granular 
geographic context. As the opening quote shows, the implications of 
illegal dumping on local health, especially the impact it can have on 
children are significant. In this paper this literature will be advanced by 
considering this complexity for different communities in a suburb of 
Accra, Ghana, viewed through the lens of a contextualized spatial 
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perspective. The rationale for such an approach is that to be able to map 
trash at a fine enough temporal and spatial scale in challenging envi
ronments could be useful in helping explain localized health risks while 
also informing response strategies, especially during disease outbreaks. 
However, to do this effectively also requires an associated contextual
ized layer incorporating on-the-ground insight explaining why trash 
occurs where it does, what the immediate health consequences are, and 
what can be done in response. In this paper we present results from this 
type of contextualized mapping of the trash complex. 

1.1. Background 

Trash disposal in informal settlements where official service provi
sion is often absent is a global problem (Asase, Yanful, Mensah, Stanford, 
& Amponsah, 2009). For impoverished communities with official trash 
removal options, even when heavily subsidized by the government, 
some might still prefer the no cost option of dumping in hidden and 
non-policed spaces (Matheson, 2019; Tadesse, Ruijs, & Hagos, 2008). 
This situation also occurs, or is worsened when there is local unhappi
ness in the management of “official” trash removal services (Addai & 
Danso-Abbeam, 2014; Amoah, 2018). One such problem being the 
perceived issue of corruption (Bukari, Doke, Kendie, & Anokye, 2017). 
As a result trash disposal is often highly heterogeneous, including 
burning, burying or the illegal dumping in any available space such as 
the alleys between houses, on open ground, or in the drains designed to 
carry away excess water and sewage (Bempah, Curtis, Awandare, & 
Ajayakumar, 2020; Safo-adu, Wara, & Azure, 2019). For example, in 
Accra, Ghana, the setting for this study, it is estimated that waste 
management companies only collect about 60% of the daily generated 
waste. The remaining 40% end up in drains, open spaces, water bodies 
(Boadi & Kuitunen, 2002), or is disposed of using other means such as 
burning or burying (Safo-adu et al., 2019). Unfortunately this can lead to 
various localized health risks that can be directly traced to the “trash 
cycle”, including diseases spread by vermin, flies, mosquitoes, or 
contamination of local water systems through the overland spillover or 
leaching through ground strata (Ashbolt, 2004; Dongzagla, Jewitt, & 
O’Hara, 2020). Burning trash can also cause respiratory problems 
(Matheson, 2019), including potential exposure to harmful chemicals. 
Communities living on or in the shadow of large dumps are also 
vulnerable to landslips especially during rains (Ahmed, Loutfy, Osman, 
& Godfrey, 2018). 

The problems caused by dumping can also have indirect conse
quences on human health, such as the clogging of local drainage systems 
which can cause or exacerbate flooding (Karley, 2009; Matheson, 2019). 
Local food sources can also become tainted, which in some studies has 
led to evidence of gastrointestinal infections being elevated for those 
living in close proximity to waste management/disposal sites (Giusti, 
2009). Research has also highlighted the links between disease and 
proximity to solid waste and polluted liquid waste in drains (Sheela 
et al., 2017), with children being particularly vulnerable through direct 
contact, often playing in the trash or in the drains while also being less 
likely to practice handwashing (Teunis, Reese, Null, Yakubu, & Moe, 
2016). The population and diversity of various disease vectors also in
creases with the accumulation of trash (A. Krystosik et al., 2020; Qasim 
et al., 2020). 

The trash-health intersection can also be thought of in terms of ge
ography; where do people live in proximity to such dumping? Where are 
the children’s play spaces? Where, when, and how is flooding exacer
bated by trash? In a study conducted by Yoada, Chirawurah, and 
Adongo (2014), most participants interviewed admitted that waste was 
a contributing factor to infectious disease such as malaria, typhoid and 
diarrhea in their communities. However, the inability to afford waste 
management services, and the distance each resident would have to 
travel to dumpsites, meant that trash would still be dumped locally 
leading to the potential for enteric disease outbreaks including cholera 
(Addo et al., 2017; Wang, Cheng, Reisner, & Liu, 2018). All the factors 

mentioned by Yoada and colleagues are mappable. The same is true for 
mosquito-trash connections; even a simple mapping of cans, drums, and 
other containers could be used to produce a likely mosquito intensity 
surface (Focks, Brenner, Chadee, & Trosper, 1999; Raju, 2003) and by 
overlaying actual homes and activity spaces might then predict dengue 
and malaria likelihood (Messina et al., 2011; Townes, Mwandama, 
Mathanga, & Wilson, 2013). With enough quality granular data such 
health risk heterogeneity can be teased out (Bempah et al., 2020), 
though, of course, acquiring the required data is notoriously difficult for 
such unofficial settlements (Curtis, Blackburn, Widmer, & Morris, 
2013). While remote sensing and geographic information systems (GIS) 
have previously been used to identify aspects of waste disposal in Ghana 
such as where to locate landfills (Singh, 2019), or factors influencing 
waste disposal decisions (Addo et al., 2017; Tadesse et al., 2008), there 
is little to no fine scale (meaning the space around where trash is 
dumped) spatial work that captures the type of contextualized granular 
mapping that could be used to develop such detailed risk surfaces. Here 
we address this gap using a mixed spatial methods approach to consider 
the social and behavioral influences on waste disposal. Spatial video 
geonarratives (SVGs) were used to obtain local knowledge in the form of 
environmentally cued “go along” interviews, whilst simultaneously 
collecting spatialized trash-related data that can be mapped to create 
operational maps (Ajayakumar, Curtis, Smith, & Curtis, 2019; Curtis 
et al., 2015). 

2. Methods 

The purpose of this study is to develop a spatially contextualized 
understanding of waste disposal practices in a typically data-poor area. 
The study site, Teshie a suburb of Accra, Ghana was chosen due to 
generally poor social conditions (Verutes, Fiocco, Weeks, & Coulter, 
2012) including associated environmental challenges, such as illegal 
waste disposal, that has previously been linked to high incidences of 
infectious disease, especially malaria (Amoatey, Winter, & Kaempf, 
2008). Teshie is comprised of several distinct neighborhoods (Fig. 1), 
each with a locally perceived visual character.2 

2.1. Study site 

The participants enrolled in this study included residents, commu
nity health workers, nurses and lab workers at the Ledzekuku-Krowor 
Municipal Assembly (LEKMA) hospital in Teshie.3 Participating resi
dents had previously had a connection to infantile malaria cases at the 
LEKMA hospital between 2012 and 2016; these individuals were part of 
an on-going malaria research project at the West African Center for Cell 
Biology of Infectious Pathogens (WACCBIP), at the University of Ghana, 
Legon. This existing malaria database was used as the template for 
selecting interviewees. Parsing through the database, parents of in
dividuals whose cases were deemed as severe and lived in the study area 
were contacted, and consent sought to participate in this study. No 
interviewee was coerced into participating in this study. The partici
pating community health workers, nurses and lab workers were chosen 
for their constant encounters with community residents and as such 
were familiar with behavioral, logistical, and environmental factors that 
contributed to the prevalence of local infectious diseases, particularly 

2 IRB “Mapping the Kinetics and Diversity of Cellular and Humoral Immune 
Response over the Clinical Course of Acute Plasmodium Falciparum Infection in 
Children to Identify Signatures Associated with Immunity – GH-ERC:002/08/ 
17” was used for this study. All participants were voluntary and recruited using 
word-of-mouth strategies. Informed consents were sought from participants 
prior to the conduct of each interview. No participant was coerced into 
participating in this study.  

3 While not discussed in this paper, future work could also return to the 
emotional content, or “sentiment” expressed in the use of these keywords. 
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malaria. These workers were volunteers who were selected by the hos
pital manager who oversaw the infantile malaria project. This method of 
participant enrolment has a great advantage as participants have lived 
and/or work in the study area for more than two (2) years and so were 
very familiar with the environment, its conditions and the factors that 
worsen or improve the living conditions. 

The initial project goal was focused on understanding the spatial 
complexity of malaria in Teshie (Bempah et al., 2020), however themes 
mined from these interviews, and then supported through the mapping 
of health risks from the spatial video data, suggested there should also be 
a separate focus on trash. Building on this precursor work, this paper 
focuses on the specific intersection of trash and the overall health of 
residents. 

Residents of Teshie include petty traders, craftsmen, fishermen, 
drivers, and a handful employed in industry or the formal sector. Sal
aries in Teshie are generally low, being barely enough for rent, food and 
water for themselves and their dependents. However, while the entire 
area of Teshie seen in Fig. 1, is regarded as having an overall low socio- 
economic status, there is noticeable geographic variation within the 
different communities, especially regarding the quality of buildings and 
their surrounding environments. Some communities such as Agblezaa, 
Malik, and Tebibiano, have better environments (including disease 
reducing infrastructure such as concrete covered drains), whereas other 
communities such as Bukueshie, Mobil, Adoemli, Lascala, Camp 2, 
Yoomo Specs and Teshie NDC displayed obvious signs of poverty, 
overflowing dumpsites, choked drains, etc. (Bempah et al., 2020). 

The geographic variation in the community environments with im
mediate relevance to malaria risk has previously been mapped using the 
spatial video as a data source (Bempah et al., 2020). Visible health risks 
included trash (tires, plastics, organic waste), plant/grass overgrowth, 
and different human risk associated activities such as children playing in 
the dirt. Open drain locations and the trash they contained were also 

mapped. The result of all these digitized risks was an appreciation of 
how each community varied in terms of its geographic distribution of 
environmental risks. 

2.2. Spatial video geonarratives 

While spatial videos (SVs) can provide a detailed granular data 
source to assess intra-community variation in risk (Bempah et al., 2021), 
it is still reductionist in terms of only quantifying (or mapping) varia
tions in risk. To fully contextualize the risk in each community requires 
other approaches. Spatial video geonarratives (SVG)s are “go-along” 
interviews (Ajayakumar et al., 2019; Bempah et al., 2020; Curtis, 
Bempah, Ajayakumar, Mofleh, & Odhiambo, 2018; Curtis, Curtis, 
Ajayakumar, Jefferis, & Mitchell, 2019a; Burleson & Giordano, 2016) 
that combine a “conversation” with a participant while simultaneously 
collecting spatially enriched video footage. Normally the participant is 
given a brief background about the study and then he/she decides where 
to go, and what to talk about – in other words what he/she perceives as 
being relevant to the topic being discussed and not what the researcher 
dictates as important (Curtis et al., 2015; Curtis, Curtis, Ajayakumar, 
Jefferis, & Mitchell, 2019b; Curtis, Tyner, et al., 2019a, 2019b, 2019c, 
2019d; Krystosik et al., 2017). Therefore, while the initial focus of this 
body of work was on malaria risk (and described in Bempah et al., 
2020), it soon became evident that the complex role of “trash” went 
beyond just being a contributing factor to mosquito breeding. 

In this paper we further mine these narratives to unpack the health 
complexities of how trash was described by the subjects. During the 
interviews, each participant’s commentaries were inspired by the sights, 
sounds, and smells of the environment in which the interview was 
conducted. While normally sight dominates these senses-inspired de
scriptions, for these SVGs being proximate to a trash accumulation often 
led to a description of smells and even what the ground felt like 

Fig. 1. The communities within Teshie where this study was carried out. Due to a lack of established community boundaries, separation between neighborhoods was 
created using the thiessen polygon feature in ArcGIS (Bempah et al., 2020). 

S. Bempah et al.                                                                                                                                                                                                                                 



Applied Geography 143 (2022) 102701

4

underfoot (shifting, or wet and decomposing). As was described in 
(Bempah et al., 2020), after the interview the commentary was tran
scribed (with time stamps preceding each comment) and merged with 
the associated coordinate (GPS) path extracted from the spatial video 
(extracted using the Video Player software in Fig. 2). All data merging, 
querying and initial mapping occurred within Wordmapper (Ajayaku
mar et al., 2019) which merges the transcribed narrative (as a.txt file) 
and extracted GPS paths (extracted from the videos as.gpx file) as inputs 
for thematic analysis for each SVG (Fig. 3). The output includes every 
word or the beginning of a comment being tagged with a coordinate that 
can be mapped. This means that spatially specific comments, such as 
describing the proximity of trash to food vendors, can be easily mapped 
along with their contextual description. A combination of spatial queries 
(for example what is mentioned within X meters of every trash dump) 
and thematic mining of words (for example where are drains and trash 
mentioned) can be combined with the video visuals for a more in-depth 
understanding of the topic under investigation (Ajayakumar et al., 2019; 
Curtis, Tyner, et al., 2019a, 2019b, 2019c, 2019d). The output of this 
includes Keyhole Markup Language (KML) for viewing in Google Earth 
engine, shapefiles for cartographic analysis in GIS, and Comma Sepa
rated Value (CSV). 

The Teshie SVGs were mined for environment, human action and 
sanitation themes, along with general mentions of trash, drainage and 
poverty, including keywords such as “trash”, “gutter(s)”, “rubbish”, 
“drain(s)”, “drainage”, “dirt”, “dirty”. 

A further difference with the previous research was comparing 
overlapping SVGs simultaneously, meaning where multiple in
terviewees covered the same space, Geonarrative Search (Fig. 4), was 
used to tease out spatial theme/keyword patterns across narratives. The 
input for this were the individual outputs (saved KMLs) of the SVGs from 
Wordmapper. These combined narratives now being evaluated together, 
were mined for themes related to human activity and sanitation using 
the same keywords as before. A sentence was counted as one (1) if these 
words or their synonyms were present in it. The outputs of the geo
narratives search included KML, GIS shapefiles and a word cloud. 

By using Wordmapper, and Geonarrative Search, an interactive 
approach moving from text mining, mapping location, image viewing, 
and a return reading of the narrative was used to gain an understanding 
of where, why trash occurred, along with also identifying the reasons for 
geographic variations, temporal variations, and health implications. 

3. Results 

A total of twelve (12) SVGs, were analyzed for the study area. Out of 
these, three (3) were collected by walking and nine (9) by driving. While 
trash was evident in all the communities, the volume/intensity varied 
geographically as can be seen in Fig. 5 which displays normalized 
Thiessen Polygons representing each community. As community 
boundaries were locally perceived with no official demarcation, and 
therefore no associated spatial data layers existed, the Thiessen Polygon 
approach was employed with each center point being an agreed upon 
heart of that community to create graduated color intensity maps 
(Bempah et al., 2020). Each risk was normalized by the total amount of 
digitized locations, so each polygon displayed the amount of digitized 
trash as a proportion of all features (for example trash, grass over
growth, stagnant water, etc.). There appeared to be a north east/south 
west split between the communities with Mobil having the highest 
amount of digitized trash, along with Yoomo Specs, Tebibiano, Camp 2 
and Gonno School. After normalizing, Yoomo Specs and Camp 2 
remained high, though ironically LEKMA, the site of the hospital, rises to 
the top. One point to note is that while the amount of trash in Mobil 
reduces in rank when normalized, the other variables being digitized 
(such as stagnant water, grass overgrowth, mud, etc.) still can contribute 
to other health risks. Indeed, the six communities mentioned, along with 
Bukueshie, all possess visible levels of trash and other environmental 
risks, such as visible standing water that should cause concern. 

All videos, irrespective of location, contained some trash related 
description. Further investigation of these trash related themes can be 
seen in Figs. 6 and 7 which display word clouds created from one 
narrative and then all the narratives, respectively. While the dominance 
of “rubbish” (meaning trash), “gutter” (meaning drainage) is evident, 
these and related themes are contextualized by other phrases which help 
explain the perceived impact on the “environment”, or other societally 
relevant outcomes such as food sources (especially fishing). While the 
use of Wordmapper helped identify themes, the next step was to return to 
the narratives for deeper contextualization (Curtis, Tyner, et al., 2019a, 
2019b, 2019c, 2019d), for example how the combination of dumping 
and flooding contaminated local fish resources. In other words, the 
deeper reading of the text helped explain how each keyword was used by 
the subject and in what context.4 At the same time, key locations, such as 
the cemetery, could be linked to the text and contextualized in terms of 
its role in the trash complex (eg. a perceived location for drug use and 
increased mosquito activity). 

Table 1 provides an overview of this frequency of terminology dis
playing the various synonyms used to describe the interconnected terms 
of trash, drain and poverty. Another way of visualizing these mentions is 
in a word cloud generated from all the SVGs (Fig. 7). Irrespective of 
visualization type, each displayed the importance of trash by those 
interviewed, especially in connection to health outcomes. It is worth 
noting again that discussing trash was not the stated intention of these 
interviews, but rather the malaria risk in the area. 

Other connected themes were also be gleaned from the narratives 
regarding the causes of and implications of trash dumping. In terms of 
causation, there were multiple mentions of the financial hardships 
involved, including direct quotes related to how the local populace 
simply cannot afford to pay for trash removal. And in terms of conse
quence, the contamination of local food especially fish was described, 
these being contaminated by the excess trash dumped into the drainage 
systems which empty directly into the sea. The point was emphasized 
that people in these communities are reliant on these local food sources 
and hence these contaminants indirectly affect their gastro-health. 

3.1. Geographic variations 

Visually, communities with relatively higher income such as Agble
zaa, Malik, and Tebibiano, had cleaner environments, whereas the lower 
income Bukueshie, Mobil, Adoemli, Lascala, Camp 2, Yoomo Specs and 
Teshie NDC displayed classic signs of vulnerability (Bempah et al., 
2020). While trash was still visible in the higher income neighborhoods, 
the overall situation was far better, including cleaner streets and con
crete covered drains (Fig. 8). Of particular interest, however, was the 
way the trash complex was described by respondents in the different 
areas. While for some the illegal dumping was a product of poverty, with 
locals not being able to afford (or have the political voice to argue for) 
adequate affordable services, some of the interviewees suggested that 
the problems were more behavioral (and sometimes ethnic). Residents 
in the most impoverished communities were sometimes described as 
being laidback, overly reliant on welfare and too willing to rely on the 
government to solve the situation. In comparison, response from the 
higher income (comparatively) communities had a broader perspective 
and a desire to protect the local environment. An example of this varying 
perspective came with local community clean up events organized at a 
grass roots level. The following quotes capture both the positive efforts 
enacted regarding improving local infrastructure and measures to 
reduce local dumping (italicized words can be directly linked to mapped 
locations and associated images): 

4 Trash and drainage were treated as one theme as these two words were used 
concurrently throughout the narratives. This shows the inter-relatedness of 
trash and drainage in sanitation in this town. 
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Fig. 2. Video player. Software used to digitize (map out) risk features such as trash, stagnant water, and trash dumpsites seen in the video. The inset map corresponds 
to the map area shown in Fig. 3. The image shows a typical drainage channel with trash, especially plastic containers. 

Fig. 3. Wordmapper: The window with the map displays the path taken during the interview and each place marker represent a statement that was made at that 
location. Each sentence is displayed in the top right window. The highlighted texts are keyword search results whose location are also displayed on the map window 
as yellow points. The area in the box is shown in detail in Fig. 2. 
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Fig. 4. Geonarrative search software interface. The place markers in the map window on the top right display the spatial location of specific mentions of the 
search words. 

Fig. 5. Distribution of trash in the communities where SVGs were collected. Community boundaries were created using the Thiessen polygon feature and clipped 
within a 50 km buffer. A) Trash expressed as a percentage of the total trash in the study area. B) Trash displayed as a percentage of the total risk points digitized in 
each community. 
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“… They pay more attention to their environment than the other 
places …. Because they sometimes organize tractors to come and dig 
inside the gutter. As you can see, they were just laying some side blocks 
on the gutter so that I mean it will be very clean for them to I mean use.”5 

“They have put a container at where we dump rubbish, and you pay 
one (1) cedis before you throw your rubbish in the dumpster. But 
some people cannot afford to do that … So somebody is there when 

you bring your rubbish, the person takes money from you and pours 
it into the rubbish container before the car comes for it and takes it 
away. So, what I am thinking is that, in an environment like this 
when you make people pay for rubbish it doesn’t work because 
people don’t have money. Most of them will dump in the sea. They 
should actually make it free for them.” 

The video frame visuals (Fig. 8) support these comments in terms of 
the area being largely trash free, with litter being lose and trapped in 
between plant/grass overgrowth. The drains, which were mostly 
covered in the better income communities displayed little evidence of 
standing water or trash. No community dumpsites were observed as 
almost all households had trash containers that were regularly picked up 
by waste services. It is useful to refer to Fig. 5, the distances between 
these such markedly different communities are not large, just a few 
miles. 

By addition, trash was more visible in the poorer areas, especially in 
the drains, while burning and illegal or infrequently collected trash 
heaps could also be seen and were frequently described. Fig. 9 shows one 
such illegal dumpsite, located by the ocean, and proximate to local 
fishing. Ironically even these illegal dumpsites are not convenient for 
many residents who still live too far away. Even when dumpsters were 
seen, these were overflowing indicative of an infrequent removal, 
possibly because of the local inability to pay for the service (Fig. 10). 

“Yes, first initially there was Zoomlion. When they started this 
Zoomlion thing they were very very effective. You will not even 
come here and see this kind of rubbish around the place. Every time 
they have their tricycle, going around, collecting rubbish and stuff 
because it was a company. 

So, I don’t know what happened. The government has a deal with 
them and then now they are not doing what they are supposed to do. 
I don’t know the terms of the contract they had with them, but they 
are not doing what they are supposed to do comparing to the initial 
stage where they started as Zoomlion.” 

When the SVG was collected close to these types of trash 

Fig. 6. A typical output from wordmapper: A) displays the most frequently used words by the interviewee, and B) shows the frequency of co-occurring words when 
comments are selected based on the keyword search for “trash” and “gutter” and their synonyms. 

Fig. 7. A combined thematic analysis of the twelve SVGs. A) co-occurring word frequencies when Trash or Gutter keywords are used, and B) the same when Poverty 
keywords and synonyms are employed. 

Table 1 
Themes based on the key word mentions. All SVGs were collected by driving 
through the town unless otherwise noted. 10a and 10b are the same participant 
where the route was split between walking and driving due to road inaccessi
bility issues. The last two columns show the frequency of mention for words 
related to each theme occurring in each of the transcribed sentences.  

Participant 
# 

Video length 
(mm: ss) 

Total number of 
sentences 

Key word matches 
(Frequency) 

Trash and 
drainage 
channels5 

Poverty 

1 34:10 328 53 11 
2 27:52 183 33 6 
3 43:14 275 33 5 
4 31:49 248 15 13 
5 (walking) 16:03 69 14 6 
6 (walking) 13:57 130 7 3 
7 47:50 263 34 12 
8 42:01 349 37 9 
9 17:19 157 12 1 
10a 

(walking) 
3:50 23 12 0 

10b 30:02 233 36 13 
11 19:33 115 7 8  

5 The italicize sentence is a spatial mention made by the interviewee. That is, 
the narrative was inspired by the sight of an activity during the period of the 
interview and this activity/item can be seen in the video when revisited and 
mapped. 
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accumulations the commentary frequently mentioned the associated 
smell. 

“The smell is quite bad. We have the cemetery here and the place is so 
messy. 

How do they breathe, like the whole place smells really bad? 

Look at this big gutter here. All the stagnant waters from up there, 
comes here. As the gutter is choked you can smell the odor around. 
Very, very bad. It is always dirty. It’s always dirty. Even if someone 
should build by the roadside, the person would direct the water into 
the gutter. So the same gutter flow everywhere. So you cannot smell 
any good scent in the community. Always dirty. Not easy oo. This 
place smells bad.” 

3.2. The role of drains 

Many of the narratives described the interconnection between the 
drainage system and the local trash complex. While the purpose of the 
drains is to carry away wastewater and excess water during rain events, 
these also too frequently present a free option for solid waste dumping. 
Indeed, the local perception gleaned from the narratives is that when the 
drains were in full flow the strength of the water would be an effective 
transport mechanism and carry the material away. Therefore, with more 
rain would come more dumping. However, the logic is flawed as some 
objects are too large to be moved over long distances even during heavy 
rains, and this efficiency decreases as the water flow reduces either 
through a drop-in rainfall or by channel clogging, leading to problems 
“down” channel. As a result, sections of the drain would have stagnant 
water pools trapped by the dumped objects (leading to mosquito 

breeding) and a putrid smell which was frequently commented on in the 
SVGs. Some interviewees also commented that those dumping their 
trash did not know or care about the implications of these actions as the 
consequence would tend to be further down channel, in other words 
these were another community’s problems. The clogging effect not only 
had a damming effect to hinder the transport of the waste material, but it 
could also lead to water overspilling the drain banks. This situation was 
particularly problematic during heavy rains and, as the drain got closer 
to the coast, the inflow of tides: 

“Our major problem is the gutter. When it rains, you can even go 
have a look at it. No matter the season, people dump all kinds of trash 
into the gutter. When the ocean overflows, it pushes all the trash and 
water here through the gutter. The gutter can get so full that it 
overflows into our homes with the rubbish in it. Right from the top 
over there. When the ocean overflows, then it pushes the rubbish this 
way through the gutter. It sometimes gets into our rooms along with all 
the rubbish. Whilst the gutter is overflowing and then you see 
someone pouring rubbish into it. And then, this eventually gets into 
our homes. When the gutter starts getting full of water, then it starts to 
flood this place.” 

It is worth noting again that the italicized section above illustrates 
the benefit of the SVG, where not only are the actions described but 
these can be visually identified and investigated, while also being 
spatially tagged for mapping. 

The consequence of the dumping-and-clogging effect was that even 
during the dry season water would remain in the channel, and newly 
added wastewater would pool because of the detritus. This had the effect 
of extending mosquito breeding and increased malaria risk: 

Fig. 9. An illegal dumpsite by the ocean. At the time of data collection, tractors and other machinery (top left corner) had been brought to this site to clear off the 
filth from the land. The entire land mass was covered in trash and plant overgrowth. 

Fig. 8. Comparing similar sized gutters in two different communities. ‘A’ show an open drain in a lower income community and ‘B’ shows a drain in a middle- 
income community. 
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“Even in the absence of rain, the gutter is always filled with trash. 
The trash sometimes piles up so much and starts getting rotten. And 
this eventually leads to the breeding of a lot of mosquitoes. So, the 
area always smells bad, and the mosquitoes and diseases are all year 
round.” 

3.3. Organic and inorganic matter 

Almost any item imaginable was either seen in the videos or 
described in the SVGs, including inorganic and various organic matter. 
The narratives also suggested chemicals and other toxins would also be 
dumped. One of the most frequently described, and visibly identifiable 
discarded categories was plastic. These can easily be seen in previous 
images, for example Figs. 9 and 10, and in the drains feeding into the 
coastal areas. The resulting deposits along the coastline pose both a 
problem to local ecosystems (Bouwmeester, Hollman, & Peters, 2015), 
as well as providing containers for mosquito breeding. While many Af
rican countries have enacted bans on the use of plastics (Adam, Walker, 

Bezerra, & Clayton, 2020; Nyathi & Togo, 2020), Ghana is yet to join in 
this due to the large number of plastic industries present in the country 
and tax exemptions on plastics (Mensah, 2020) which has contributed 
greatly to the increased use of plastics and the individual resistance 
towards proper waste disposal. It is therefore not surprising to see so 
many examples given this ongoing laissez faire attitude (Richard, 
Richard, & Ahwireng, 2020). 

Mixed in with the plastics are byproduct of organic waste from 
vendors and the home, and more worryingly sanitary waste including 
plastic bags containing human excreta, used diapers, and as seen in some 
of the videos, people practicing open defecation in the drains. One 
participant who was a community nurse in the town, recounted while 
also pointing out someone defecating: 

“The biggest headache is the gutter. People throw rubbish and some 
go to toilet in the gutters. As you can see, people are defecating in the 
gutters. And they also throw rubbish in there. So, it breeds a lot of 
mosquitoes which disturbs us a lot.” 

Fig. 10. An example of an overflowing dumpster located close to residential units and an open drain.  

Fig. 11. Children’s play space near a drain. 
A) Shows the park next to the open drain 
where children gather to play. B) The SVG 
walking path. The yellow line and polygon 
show the position of the drain and park, 
respectively. The yellow circle shows the 
location of the most polluted region of the 
drain which is relatively close to the 
observed children (black arrow). C) Children 
playing in the heavily polluted drain located 
by the black arrow in ‘B’. D) The section 
where the standing water was deepest and 
heavily polluted indicated in the yellow oval 
in ‘B’.   
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As has frequently described in the literature, one particularly 
vulnerable cohort are children who are the closest to many of these 
environmental problems. This problem is further supported in the video 
where children can be seen in or around the drains, either using dis
carded items as play toys (Fig. 11), or the channels as play environ
ments. Similar visuals linking children’s play spaces to hazardous 
environments has been previously described in other spatial video 
supported projects (Curtis, Tyner, et al., 2019a, 2019b, 2019c, 2019d). 

Finally, as previously mentioned, a further broader impact to mul
tiple communities was the way trash could contaminate the local food 
supply. More specifically, items would be ingested by fish in ocean. 
Sometimes this contamination was visible with objects being caught in 
the fish’s mouth, leading to concerns about how tainted the meat was. As 
lamented by an interviewee: 

“… Because of the trash at the shore, it affects the sea creatures. 
Sometimes you buy fish, and there is trash in its mouth. I’m referring 
to smoked fish not the fresh fish. I think maybe because some of the 
fish’s mouth are closed. Most of the diseases too I think are from the 
fish. Because they eat all kinds of filth that go into the sea. So, we will 
definitely get sick. We get sick from all angles: the gutter, the fishes 
and the sea …” 

3.4. Discussion 

Teshie, a coastal town connected to Accra in Ghana is typical of many 
impoverished areas where poor sanitation practices (Berendes et al., 
2018, 2020) affect the local quality of life, and contribute to various 
local health problems. The lack of any effective waste disposal, along 
with poverty related attitudes and actions, presents a complex problem 
(Oteng-Ababio, 2011). While research has often focused on this problem 
in general terms, (Cobbinah, Addaney, & Agyeman, 2017; Oteng-Aba
bio, 2011; Yirenya-tawiah et al, ), there has generally been a lack of 
contextualized geographic data that can help explain the heterogeneity 
of the problem at a granular geographic scale, along with perceived 
causations and solutions. Acquiring this level of granular insight is vital 
in terms of how it can then inform effective intervention (Okami & 

Kohtake, 2017). In this paper we use a spatial video geonarrative to 
leverage three different but connected data streams that can be used to 
not only locate problems (and then map then), but also understand their 
importance through expert or local commentary, with supporting 
visuals. 

Fig. 12 provides an overview of the Teshie Trash Complex as pieced 
together from the spatial video and narratives. Three example neigh
borhoods are shown, as well as the links between each. Neighborhood A, 
which is low income, has no official trash removal services. As a result, 
residents tend to dump illegally, either in the drains, or on places with 
little oversight, or they dispose using methods such as burning. Each of 
these presents potential negative health consequences, from the 
breeding potential of discarded plastic containers to organic matter 
(including feces) causing enteric disease outbreaks. With a particular 
proximity focus on the latter are homes close to dump sites, or food 
vendors who locate close to the drain leading to contamination through 
water or flies. At greatest risk are children who play in and around (and 
sometimes within) the dumped material. Finally, burning of trash could 
also lead to particulate matter or chemical exposure for those living 
nearby or downwind. 

Temporal variation occurs with more dumping occurring during the 
rains (due to the perception of drain water being able to wash away 
larger items). While localized flooding may occur, the general percep
tion is that the risks caused by dumping are faced by others away from 
the community. However, as these actions are because of severe poverty, 
there is little concern over these displaced consequences. 

Neighborhood B, unlike A, is middle income, and therefore has 
regular trash disposal paid for by residents. In addition, local infra
structure is both better and well maintained, the most obvious example 
being covered drains. As a result, many of the health risks in Neigh
borhood A will not occur around the drains because there will be less 
mosquito breeding, less clogging and flooding, with less food contami
nation (for example) from flies moving from human waste to vendors 
food. As a result, food vendors, community children, and residences 
close to drains are all relatively safer. In addition, there is social capital 
within the community to deal with any emergent problems – for 
example if a trash problem did occur, it is more likely the residents 

Fig. 12. Teshie trash complex. While any of the pathways are possible between neighborhoods, red arrows indicate the more likely interactions leading to the coast. 
Interactions from the coast occur in the form of tainted fish (black arrows) and tidal flow (blue arrow) leading to localized flooding and water pooling. 
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would band together to find a solution. There is, however, a potential 
spillover effect if Neighborhood A borders Neighborhood B based on 
mosquito flight range (Ejerctto & Urbino, 1951), and, though less likely, 
if any of the drainage from A is connected to B. 

Neighborhood C has a similar situation to A. The same economic 
pressures lead to a trash problem. However, the situation is arguably 
worsened because of two factors. Firstly, this community is down drain 
of Neighborhood A, meaning that trash dumped there flows into B, may 
clog the channel, and cause localized flooding into the homes. In addi
tion to this flood risk, there will be more containers for mosquito 
breeding, and arguably more fecal content (increasing the risk of enteric 
disease). The mosquito risk will extend into the dry season because of 
water pooling in the discarded containers, or because of localized clogs. 
Geographic risk will be greater around the drain, and where trash and 
mud accumulate due to flooding. While food vendors and children will 
again be at risk, arguably these risks will be even more elevated than for 
A. The second contributing factor is that C is also closer to the coast, 
meaning that incoming tides are more likely to prevent downflow, 
increasing the chance of trash clogging and flooding. In other words, 
even though the situations of A and C are similar, the site of C leads to 
even greater disparity. 

Finally, arguably the environment that suffers most from trash being 
dumped anywhere in the drainage system is the coast. The estuary and 
beaches are thick with trash posing multiple health problems for those 
who reside there, especially children. The scale of the deposits exceeds 
any local solution and would need governmental assistance to be 
removed. The smell is intense and the water in both the drain and the 
surrounding sea is likely to be heavily polluted (Curtis, Tyner, et al., 
2019a, 2019b, 2019c, 2019d); making the area extremely unpleasant for 
local residents. Finally, and with implications for Neighborhoods A, B 
and C, fish stocks are contaminated with the potential to cause sickness. 

While Fig. 12 provides a summary of the overall cycle, it should be 
remembered that the SVG underlying this provides local detail in the 
form of maps, images and context that can also be used to understand 
the specific problem (why it exists and where) but also possible solu
tions. For example, the map in Fig. 11 could be used to target specific 
interventions. 

What is evident is that, unlike as stated in some of the narratives, this 
is not just a local problem caused by local behavioral situations. While 
there are general initiatives aimed at the repurposing of plastic waste 
(Agyeman, Obeng-Ahenkora, Assiamah, & Twumasi, 2019; Appiah, 
Berko-Boateng, & Tagbor, 2017; Debrah, Vidal, & Dinis, 2021), the 
overall lack of a Ghanaian governmental desire to control the use of 
plastics limits the effectiveness of any local initiative. 

There is also limited scope in thinking education will lead to a change 
in behavior. As suggested by some, it is unrealistic to believe that lower 
income communities will organize periodic clean up exercises as 
developed in some of their higher income neighbors, partly because of 
the complex struggles associated with poverty, and partly because of the 
perception the impact is felt elsewhere. Simply put, for those struggling 
financially, more emphasis is on daily survival and expending time and 
energy on environmental cleanup is seen as a luxury. This situation is 
compounded by there also being fewer official trash removal services in 
these areas, again because of the inability of residents to pay for those 
services. 

Yet what is clear in the SVGs, and can be seen in Fig. 12, is that the 
problems extend beyond any one neighborhood and require broader 
thinking and intervention. Guaranteeing funding for regular trash 
removal will reduce the need for dumping, leading to a cleaner envi
ronment, less sickness, and fewer lost labor days. It is also imperative to 
just think about these problems daily as the damage caused, especially 
the coastal areas, requires considerable attention far exceeding any local 
neighborhood ability. 

While expecting such government intervention to cover drains, 
improve local waste collection sites and schedule regular (free) pickups, 
and implement considerable environmental cleanup operations is 

probably unrealistic, the SVGs also hint at more local options that lead to 
smaller incremental improvements. One such strategy as we have 
described previously is sand “winning” which is the locally described 
method of harvesting sand from the gutters for local construction 
(Bempah et al., 2020). With more and temporally updated SVG collec
tion it is entirely possible that other such local strategies can be iden
tified, evaluated, and then scaled up as a multi neighborhood strategy. 

4. Conclusion 

The local trash situation in Teshie poses a complex problem, with 
various infectious disease implications including malaria (Amoatey 
et al., 2008), cholera (Addo et al., 2017), leishmaniasis (Ivović, Kalan, 
Zupan, & Bužan, 2015), and other vector borne diseases (M.T et al., 
2019; Sheela et al., 2017). What is needed is a way to collect contex
tualized spatial data that can both reveal those local risks, while also 
revealing the connective issues between multiple environments. Un
derstanding this complex means there is better chance of understanding 
how to improve the local situation. Otherwise, interventions, and costs, 
will be focused heavily on poor health outcomes rather than addressing 
the contributing factors. This paper has shown how SVGs can be used as 
a localized targeting tool to understand within-neighborhood risk while 
also providing the context required to understand the “bigger picture”. 
Finally, the use of SVG in the Teshie environment has shown the uni
versality of these problems in similar environments for countries such as 
Haiti and Kenya. Therefore, while this is a local tool designed to support 
local intervention, insights revealed are translational and can be used to 
develop a more spatially informed theory regarding the trash-health 
complex in the most challenging environments. 
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