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Abstract

This paper looks at the change in the vegetatieercim Bunkpurugu-Yunyoo District in the Northeregton of
Ghana as contributed to by gendered domestic edonaativities. The study became necessary due o th
increasing dependence on the biodiversity for fuelod (mainly), timber and livestock grazing, amidst
persistent bush burning in the district. The stutiopted Remote Sensing and GIS technologies for the
determination of the changes in vegetation. It m®red 2000 and 2015 as base and current yearsctasly

for the determination of the change. Specificaliyised ArcGIS, ENVI and NDVI software to procese t
LandSat 7 images it acquired from the study arée. Study sought to determine the nature of vegetatf the
area in each of the years, determine the exteshafge and explain the possible drivers to the giaamfhe
results showed that vegetation decreased inversigythe increases in settlement, bare land, arrdtdand
sizes. The main drivers of the change were idedtifis human related — gendered roles of womenniagign
and drive for development. It concluded that thgetation of Bunkpurugu-Yunyoo District detected?&fs is
rather a drastic change, given the short time gesfeix years.

Keywords: Change detection, Pixel, Bunkpurugu-Yunyoo, Gendeoézk.

1. Introduction

Several studies have looked into the causes of@mwiental degradation at the world level, in Afriead in
Ghana. Some studies have even narrowed their soojpeelihood pursuits the play leading roles irpliging
the biodiversity in sub-Saharan Africa, specifigatiorthern Ghana (Agyeman et al, 2012). The fraorkvior
biodiversity preservation and sustainability by theited Nations recognizes the real value of biedsity and
ecosystems to the survival of societies worldwitleese are “in relation to secure livelihoods, foadter and
health, enhanced resilience, conservation of thneat species and their habitats, and increasedrcatbrage
and sequestration” (Grynspan, 2012). It therefoadls for countries and civil societies to innovated draw on
the potential of nature for the achievement of ipldt survival needs of households. Juxtaposing the
contributions of biodiversity to human sustenartice,impact of human activities on the environmemtrot just
be ignored for a moment. Humans could just mainth@environment the way they see it if not protmut
improve upon its state, reciprocally.

1.1 Local Gin (Pito) Business and Biodiversity

Aside overgrazing by large herds of kraals, whiahse depletion of large tracks of lands elsewHemngxéll and

Sinclair, 1988), households in Bunkpurugu-Yunyostritit engage in cutting and selling firewood tgsort

their income needs. This form of forest tree dépfetonstitutes the prevalent commercial activityvomen in

the district. Fuelwood use is the most dominantoflan the commercial activities of the women in&ah,

especially, the three northern regions (Agyemaal,e2012). Pito is a known business for women efttiree
northern regions (Demuyakor & Ohta, 1992: Sefa-Deelieal, 1999: Glover et al, 2005). For instandmoat

every woman in the study district, except the Muslibrews or has brewed the local gin (pito) fanoeercial

purposes before. This gender specific businessvaswon wood and water as main inputs, aside tireegicorn

grains. Several piles of wood are required to kibepbusiness going. Juxtaposing the populationahen in

the district and the consumption of fuelwood peachéor both domestic and commercial use, thenat good

guess that there is no future for biodiversity inelihoods in the district.

Pito is a delicacy drink for almost everybody ie threa. It has its fermented and unfermented foltnis made
from millet, guinea corn or maize grains. Almosegy household is engaged in this commercial businks
takes three days to complete a process of the ¢peddrewing. The brewing starts in the evening mitee floor
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of guinea corn is soaked in water and boiled feess hours until it is fully cooked. The contestfétched into
earthenware pots and fermented till the followingrning. It is again boiled mildly before sievingetimush out.
The sieved liquid content is then put on fire tdl béimost the whole day for the water content dbievaporate.
By evening the gin is partially ready, unfermentatithis time, it taste like Guinness malt drinkoMly, people
do not like it without fermentation. It is then feented from midnight by adding yeast to it. By fokowing
day, the third day, it is ready for use. The essarfchis narrative is to drive home the amountuefwood and
water required in a single process and in the@ptiocess of gin production.

1.2 Tradition and Forest Conservation

The expressed cultures of societies in Ghana n@iafbiodiversity depletion by the resources that made
requisite for celebrations at gatherings. The tiaakl norms and values of northern Ghana, as irriagge,
funeral and other festival rites call for brewinfgRito in larger quantities. There is also a popplatronage at
gatherings and most other celebrations across Ghdeaway of life of the people as in this regadfulfilled
with a cost on biodiversity, unless alternative posources are found.

However, cultural traditions are capable of solviegetation conservation challenges that defy latiye
checks (Abbo et al. 2010). If societies get effectionservative leaders, there could be positiemgés towards
forest preservation (Fullan 2002). The distridblisssed with streams of varying lengths, depthssires as well
as quality of water, especially in the raining sees This water resource stand greater risks afatidn, if this
deliberate acts of humans are allowed to combinsefowith the inevitable emergence of climate cbafgees
that formed boundaries and provided canopies dwemiater bodies have not been spared by thesatiastiv
According to the traditional leaders, the actidtief the timber contractors and fuelwood suppliease
continued despite their continuous warnings aneéatsr of sanctions. They only succeeded in impoaimd)
enforcing bylaws on the surrounding vegetation arelmonitoring their conservatioNarrating further, they
showed evidence of protected areas around theimcmities where even roots of shrubs were uproaied f
fuelwood. Upon the institution of the bylaws, threas have grown into thicker growths. Communitiies |
Jilik, Kombatiak, Bimbagu, Najon No. 2 and otheasé evidences of pockets of these growths.

1.3 Seasonal Fires and Vegetation Depletion

Fire is a known cause of vegetation depletion (Rograd Yool, 2001). The build-up of any amount ajaoric
matter is constrained by regular burning of cropidees after harvesting (Nopharatana et al. 20@vmiag
Futures, 2009). Residents engage in communal hytitat is always characterized by bush burningscsesly.
However, the major cause of vegetation depletiorth@ district has links with human subsistence. The
increasing use of trees for fuel, animal feed alding purposes without replanting those paintdua future for
human survival. For instance, residential roofirgtenials are largely thatch materials from grasswaood. Due

to lack of community-government collaboration ire tmanagement and control of reserves and off-reserv
forests as was stipulated in the 1994 forest act 483 of 1992 republican constitution of Ghanhg &rea is
gradually losing the remains of the savanna vegetaand in its place, an encroaching desert veigetat
conditions. This is very threatening to life andikgly to pose several risks to livelihoods in thstrict.

1.4 Focus and limitations

Generally the study examined and described thenexrtiechange in the vegetation cover within Bunkjmu-
Yunyoo District. Specifically, the study sought tiee Remote Sensing software to identify the statthe
vegetation in the Bunkpurugu-Yunyoo district betw@®00 and 2015. It further determined the extéshange
in the vegetation in the Bunkpurugu-Yunyoo distridgthin the specified time period explained the trimutory
factors for the change in vegetation cover withia $pecified environment.

The study was of the view that findings of this @apvill serve a multipurpose function in the resmur
management and conservation in the district, aedethtire country in general. It highlighted the eatt of
damage caused to the vegetation in the area amdedoout the likely causal factors to inform intemtion
actions in the area.

This study is delineated to the Bunkpurugu-Yunyiritt of the northern region of Ghana. It furtliecused on
the Bunkpurugu township and other areas stretchindNakpanduri area. It looks at the variation ir th
vegetation cover of the area in question as isiémited likely by livelihood drive of the householisd any
other driver like settlement and bush burning. Cfatathe study is limited to the satellite imagds2600 and
2015 (LandSat 7). It relies on the Landsat 7 imafpgsved from the thematic Mapper data of 2000 205 on
the Bunkpurugu-Yunyoo district for the analysis atetermination of the changes in vegetation cowertlie
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area.
Some limitations with the study were that, it diot iclude the opinions and viewpoints of the peopl the
area as to the contributions of other drivers ® phevalence of the menace. The pictures of imagakl be
limited in telling the actual story as to the redlange in vegetation cover and causes to the charige
processes leading to the capture of the images vegyetedious, and so the study had to engageettvices of
personnel from the Department of Geography, Unityeod Ghana.

2. Change detection

Studies have indicated that the world’s biodiverstin a constant decline yearly (Coppin and Bali@®6). The
change in the vegetative cover needs regular mimitasing the multispectral satellite derived d&®agular
monitoring will help detect, identify and map chasgn the vegetation cover (Coppin and Bauer, 1996ange
detection is the process of identifying differenceshe state of an object or phenomenon by obseriti at
different times (Singh 1989), cited in (Xiaodon@08). Technological resources like the aerial ph@phs and
LandSat together with others have aided the wofkerest managers and security operatives in detpend
monitoring events across space. The advent oflggr@ographs in the 1930s and LandSat-1 in 197
and Bauer, 1996) made it possible to study trendgegetation variability as well as crop infestati@hese
helped to administer remedies at appropriate times.

2. 1 Remote Sensing and GI S and Change Detection

Change detection involves the application of migdiiporal datasets to quantitatively analyze thepteal
effects of the phenomenon. The adoption of thedlentdogies has the tendency to providing advanetd dn
impending or eminent trends that may negativelyaiotpn the environment (Coppin and Bauer, 199&lskb
helps to provide suggested remedies of curbingrhieace (Barker 2007).

The theory and use of Remote Sensing for vegetdtiomage assessment are summarized very well ingpbpe
Murtha (1978) and Heller (1978). Many studies haaleed on these softwares to discuss land covetanmtiuse
changes in arid, semi-arid and agricultural proaedand. Literature reveals several studies od lase change
in African semi-arid areas and also agriculturalds with remote sensing and GIS tools (Change &nGba
2010). Studies have therefore demonstrated thectefmess of Landsat images in the studies of ahang
detection over the years now. Likewise, some stubdieLambin and Ehrlich (1996) sought to assessaaatyse
land cover changes in African continent within feriod 1982 and 1991 with the conviction that tke of a
variety of normalized difference vegetation indidesa (NDVI) are capable of detecting vegetatioangfe. This
study detected a continual one-way pattern of chgrgcess which on about 4% of the lands aroundsibe
Saharan regions of Africa (Lambin, & Ehrlich, 1997)

Aerial photographs are also useful in the studianfl cover change, as was used by Rembold, e2G00f in
the study of Lake Region of Central and Southemidpia. In furtherance, the study by Rembold, e{2000)
pointed out that the biodiversity of a place isaatér of the vegetation and socio-economic chariatitss the
region. Thematic mapper data from the Landsat 5géwaare very effective for the study of changes in
vegetation, explaining its adoption by Rembold atiters from 1972 to 1994 (Rembold et al, 2000). fdwew
also show that “Palmer and Van Rooyen (1998) usaddtat TM data to explore the impacts of land
management policies on vegetation structure ingiudy areas in southern Kalahari desert in Soutltéfn the
period 1989-1994".

2.2 Gendered Livelihood Strategies and Vegetation Depletion

Gender connotes the relations between men and wamegles as a perceptual construct of a socie®O(F
1997: cited in Ogato et al, 2009). The study by FAG97) observed that the perceptive gender relatiary
across societies and cultures, classes, ages aimp diifferent periods in history. Gender has alsmen
explained as a socially and culturally construced assigned attribute, traits and roles expectedmale or
female as active members of a society (Ogato &0al9). Gender issues are crucial in the consideraf rural
poverty, for women are particularly at risk of bggipoor. FAO (1997) pointed out that gender is retetmined
biologically, as a result of sexual characterist€ither women or men, but is constructed sogidlitherefore
sees it as a central organizing principle of s@setwhich often governs the processes of producéind
reproduction, consumption and distribution’ (FA®9Y). From the FAQO'’s definition, gender issues foom
women and on the relationship between men and wpthein roles, access to and control of resourdietsion
of labour, interests and needs. .

Gendered roles can be explained as socially cantetfuraits, behaviors and attitudes expected dé raad
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female members of a society. Pito business is btieeanost dominant livelihood strategies for wonmeall the
three northern regions of Ghana. Gender-specifiesrand responsibilities are often conditioned bydehold
structure, access to resources, specific impactiseofjlobal economy, and other locally relevantdexsuch as
ecological conditions (FAO, 1997). These rolesmefihe livelihood strategies and activities of wamehich
are largely natural resource based. According tasBeff and Griffin (2011), the stereotypical gendaes are
enforced within the societies through movies, boakagazines, video games and advertisements. The 20
population and housing census reports that therhagf rural women rely on land and its resourcespecially
forest resources for their livelihood sustenanc8%G2010).

As it is the case for many developing regions, npesiple in the study area depend on crops anddiciesor
their livelihood, and rely on nearby forests (irihg National Park forests) for thatch, reeds, fdfuelwood,
timber, and other products to support their agtizal lifestyles (Sharma 1990). The approacheshhatanity
adopts in search for solutions to life challengesia most cases the problem to the environmenar@eet al.
2008). United Nation Food and Agricultural Orgatiza (FAQO) estimates that if the destructions on farests
continues unabated, the forests will be completeitjoved by 2050, with Africa losing about 50% &f liiin
forests (Turner et al, 2003). Studies also show fihes are destructive to agricultutand; fodder intended to
feed the domestic animals as well as biodiverstiygan and Yool, 2001).

2.3 Biodiversity and Energy Supply

Fuel wood as source of household and commerciaggrsipply presents worries of widespread natuiedi€s
show that several households in African rely hgawih wood products for their energy needs. Accardm
Turner et al, (2003), more than half of the earthiginal rain forests are gone, cleared for pasttimber, fuel
wood, and farming. This over dependence on forestffel requirement has frustrated several measofes
seeking solutions to depletion of biodiversity (Kit, 2002 Mwampamba, 2007). Domestic use of energy
accounts for most of the energy deficits in theaarlzentres (Ghana Statistical Service, 2014) tmad to
provide effective market, and fuel wood is the mibstjuently used (DFID, 2002). Available documeiotasd
estimate that over 90% of the people in Africa dhepen either firewood or charcoal for cooking, ehdl few
depend orother heat applications (Kituyi, 2002; Temu, 2002 cited in Erakhrumen et al., 2010: Erakhrumen,
2008).

Mwampamba (2007) was much particular of the impmHctharcoal production on the environment. In many
parts of Africa the natural resource base is oxpioited because of extreme poverty (Carter and,M899).
Most households in the sub-Saharan Africa dependatm of fuelwood for household incomes in rurab@dn
(GSS, 2014). A study conducted in the Upper Weglidteon 500 commercial charcoal producers and 50
charcoal buyers indicated that wood products ctutstthe main livelihood sources as well as incgeweration
ventures (Agyeman et al, 2012).

2.4 Conceptual Framework

The study adopted a framework by Kinkeldey, (20t4yjuide the study in very smooth and sequentad.fl
This framework was used to inform change detectioth analysis using geovisualization. This framewods
judged effective and efficient for its simplicitpn@ ease of use.
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Scene-based
change detection
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Classification =

Post classification
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Figure1:

Conceptual Framework on Change Detection (Kinkeldey, C. 2014)

Framework indicates the primary tasks of data aitijom using LandSat 7 images from Thematic Maipata
of 2000 and 2015. These data are initially procsseet rid of distortions like noise, haze or aftiyer obstacle
that might not be relevant in the data. From tlemiwork, this initial operation can be used to deseme
changes in the vegetation since the images candlgzad visually. On the other hand, the pre-preeggiata is
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taken through another round of processing operations. The images are classified and taken though post-
classification operations to actually detect the change involved. In the case of this study, the post classification
operations included the statistical calculation of change detection using both the ENVI and ArcGIS softwares
(see data analysis).

3.1 The Study Area

Bunkpurugu Yunyoo District is one of the 26 districts in the Northern region. It was established by Legislative
Instrument (LI) 1748 in August 2004 as part of the government’s efforts to further decentralize governance. The
district is located in the north-eastern corner of Northern Region. It shares boundaries with Garu-Tempane
district to the west, the Republic of Togo to the north and east. It is bordered to the south-west by East Mamprusi
district, and to the South by Gushegu district and Chereponi District to the south-east. The district has an
estimated total land size of 1,257.1square kilometers which is 2% of the land size of northern region.

3.1.1 Physical Features and Climate

The District occupies an area of 1,257.1 square kilometers with a population density (crude) of approximately 98
persons per square kilometers. The District experiences a single rainfall regime in April to October after which it
comes under the influence of the tropical continental air masses (the harmattan). The mean annual rainfall is
between 100mm to 115mm. The annual range of temperature is between 30°C to 40°C. The landscape is
generally gently rolling with the Nakpanduri (formerly, Gambaga) escarpment marking the northern limits of the
White Volta tributary in sandstone Basin. Apart from the mountainous areas bordering the escarpment, there are
very little run-offs when it rains. This implies that for a greater part of the District rainwater seeps into the
ground (GSS, 2010).

3.1.2 Soil, Drainage and Vegetation

Two main types of soils are found in the district. These are the Savannah Ochrosols and the ground water
literates. The Savannah Ochrosols, which covers almost the entire district, is moderately well drained up land
solids developed mainly on Voltain Sandstone. The texture of the surface soil is sandy-loam with good water
retention for crop use. Savannah Ochrosols has high potential for wide range of crops. Some areas do not appear
to be fully utilized although they are under considerable pressure in the district.

The White Volta enters the District from the north-east and more or less serve as the boundary between the
District and the Garu/Tempane District. The Nawonga and Moba rivers also drain through the south — western
part. The District lies in the interior woodland savannah belt and has common grass vegetation with trees such as
sheanut trees, baobab, and acacia. There is a strip of forest belt along the escarpment and its valleys through to
the Republic of Togo. This used to attract animals like elephants from the game reserves (Dapaongue Forest
Reserve) in the Republic of Togo. Grasses grow in tussocks and can reach a height of 3 meters or more.

g dharead bt ST Pl i;

Figure 2: Bunkpurugu Yunyoo District
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3.2 Research Design

The study adopted a cross-correlation Analysis design for the study of change detection. Croseetation
Analysis is a change detection method that meagheeglifferences between a past land cover imageaan
recent land cover image (Koeln & Bissonnette, 2000)is method is good at eliminating the problems
associated with radiometric and phenological differes that are so readily experienced when penfigrmi
change detection (Blaschke T., 2010). Accordin@kaschke, this mixed-method for land use changeery
appropriate, and that no single technique is hestdfor vegetation change detection.

3.3 Techniques of Data Collection

The study made use of satellite-derived data fileenTthematic Mapper (TM) data acquired by Landsaéao0,
and 2015, in the Bunkpurugu-Yunyoo district. Itaaleviewed literature on the possible drivers tgetation
depletion. This data was to help explain some efrdasons for the change that has been detected.

The rationale for this paper was to investigate axplain the changes in vegetation cover in northiegion
with Bunkpurugu-Yunyoo District as a focal areaadiopted Remote Sensing as a technology with EbiMIfor
analyzing the LandSat 5 images from the Thematippéa (TM) data. This data was further used as idata
in geographic information system (GIS) technololjyadopted ArcGIS software to analyse the datatlfier
change detection. The study adopted the softwaspgcially the ArcGIS with the purpose of mitiggtsome of
the challenges of Remote Sensing in processingemé&my change detection in vegetation. It also US$BY!I

software to construct histogram graph as a croskchar the results that was obtained with the finsb
softwares. The incorporation of the GIS-functiotyalnto the image analysis showed much clearer andgr
the analysis as in the data analysis.

3.4 Analysis of Findings

The analysis was displayed in two formats. Thiduides the analysis of the qualitative data from rindgews
about the drivers to vegetation depletion, andctiedlenges emanating from it. This was done withhelp of
NVivo software. It was used to estimate some retestips that might have linked the major drivesthad
vegetation depletion. The quantitative data wase alsalyzed using the twin softwares of GIS and Remo
Sensing.

4. Findings

Techniques of data analysis were the ENVI and A&6&dftwares. Studies show that the use of a Gebigrap
Information System (GIS) allows further spatial lgses of the data derived from remotely sensed imsagnd
also, an appropriate tool for the analysis of tkter of land cover change. This explains why tiuely adopts a
mixed method for land use change study. NDVI soféwsas also used to cross examine the results giyeine
first two ones. The image data on the other hansl gehered from the district of interest and aredyasing
Remote Sensing software. The processed imagesfurther analyzed using ArcGIS to arrive at the larsé
change over time, for the period (ranging from 2a0602015). The study used NVivo software to test
relationships between parameters.

4.1 Some Driversto Vegetation Change

The review showed that there are many drivers éoctintinuous depletion of the biodiversity. Humésed in
these destructive acts, despite their awarenesthefimportance of the biodiversity to their livalibds
sustenance and survival. It identified some of sesious drivers of vegetation destruction as aliital
characters, gendered related drives and quest doelabment, urbanization, ineffective bylaws ané th
prevalence of extreme poverty. These motives haflaenced human actions and inactions, leadinghto t
destruction of the already fading guinea savanmgetadion of Bunkpurugu-Yunyoo district, just likéhers in
the same vegetation belt.

The review demonstrated strongly that the commkmisivities of women as in fuel wood and charcoal
businesses are some the prominent factors that caegetation depletion. Using NVivo to query fomKii
between fuelwood use and women population of therici (30,709), a minimum fuelwood consumption
estimated was two medium-sized trees per weekdoredtic use. This gave an estimate in the neigihloogis

of 61,418 trees. Discounting the population forshke of those who might not reside in the areactiners who
are not directly engaged with domestic chores4€8¢ using the wood, it gave 24,567 trees per wehis rate
of depletion is very alarming for the endangeregletation district.
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4.2 Extent of Vegetation Change

ArcGIS was also used to further process the images and to also calculate the extent of change statistically, using
bar graph as a tool of data analysis. The images for the two years are examinable by their pixel counts of the
various colours. The differences in the pixel values indicate the extent of changes in the features — settlement,
vegetation, barren land and burnt land. Figures 3 and 4 give pictorial view of the extent of change, while table 1
gives in-depth explanations of the extent of change in the vegetative cover of the district.

Figure 3: Vegetation As At 2000 Figure 4: Vegetation As At 2015

Table 1: Extent of Change in Vegetation in the District within 15 Years (2000 and 2015)

S/N Feature 2000 2015 Change % Change
1 Settlement 17.01318 18.87349 1.860308 10.93451
2 Vegetation 26.02161 19.4775 -6.54411 -25.1488
3 Burnt Up 26.81521 27.62442 0.809216 3.017749
4 Bare Land 30.15 34.02459 3.874589 12.85104

The amount of vegetation cover was measured in pixel count. A pixel is explained as the smallest discrete
component of an image or picture. Table 1 shows corresponding increases in the pixel counts for settlement,
burnt up and bare land areas. The level of increases in the pixel counts of these variables rather varied
significantly with maximum of 12.9 percent increase in Bare Land areas. Human induced drivers as in settlement
related drivers showed 10.9 percent change. However, pixel count for vegetation reduced, while others record
marginal increases over the period. Table 1 therefore showed a 25 percent reduction in vegetation cover over the

15 year period. The pixel count of the vegetation reducing by a margin of 6.544 is very serious.

This trend in vegetation change could have beesethhy several factors including activities likesbuurning,
deforestation due to settlement expansion and ahseguent encroachments of bare lands as litereguiew
purported. The trend posed by the table shows aarse relationship between the increases in thel pedues
for settlement, burnt areas and bare land, anddtaction in the vegetation cover. Human actionglar
settlement development and some causes of bush B&eness of land cannot be assessed as calysative
human. However, long run feedback of human aotisitannot be exempted from the menace of land &éssen
The study also used the NDVI software to furthetedmine the extent of the change in vegetation in
Bunkpurugu-Yunyoo district. The software was usedadnstruct histogram graphs on the two sets df tat
determine the real change by feature transformafitve vegetation features like forest vegetatioseen to
have transformed into grassland, while the gradstanving into barren land features. Per the outcofrie
analysis of the images, there was a drastic restuati the vegetative cover of the district. Thddaing graphs
(histogram) display the extent of the deterioratiothe vegetation.
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Figure 6: Histograms from NDVI for the 2015

The outcome of the analysis indicates that the year 2000 showed the presence of substantial amount of forest
vegetation in the district. The range stretching from 0.2 to 0.6 indicates a mixture of savanna and forest
vegetation in the district (see table 2). The forest cover might not have been evenly distributed across the district.
Maybe, the entire region was made of savanna vegetation with several pockets of forested areas across the
district. The data showed that the area was largely grasslands and shrubs. It also indicates a minimal distribution
of bare lands across the district.

The nature of the 2015 values generally indicates a significant change in the amount of vegetation cover for the
district. The peak range is 0.1 to 0.25, with low pixel count values. The implication for this outcome is a
reduction in the vegetative cover of the district. There is an increase in the size of bare lands and disappearance
of the pockets of forest vegetation in the district. The reduction in the pixel values also indicates a reduction in
the vigor of the vegetation in the district. The results from both the Remote Sensing and the GIS software used in
the data analysis point to the same change impacts on the quality of vegetation in the district.

5. Summary

The paper intended to look at vegetation change in the Bunkpurugu-Yunyoo district of the northern region of the
republic of Ghana. The district is located in the guinea savanna vegetation zone and borders the Republic of
Togo in the north-eastern corner of Ghana. Bunkpurugu-Yunyoo district has experienced lots of deforestation
and bush burning for several decades before now. Also, the extent of settlement and its patterns in the wake of
urbanization, as well as the growing demands for livelihood sustenance, have driven the rate of biodiversity
depletion to some alarming hikes.

The study adopted two software technologies that are best known for their efficiencies in examining change
detection in vegetation. The ENVI and NDVI softwares were used progressively in complementary mix to get
the right results for the change in vegetation of the district for 2000 and 2015 year range. Both the literature
review and the results of the data analysis have shown a collaborative response pertaining to the nature, drive
and extent of change in the vegetative cover of the district.

The study was aimed at determining the nature of vegetation in each year, and to determine the extent of
vegetation change within the two year range. Both softwares have demonstrated these using pixel counts and
detailed statistics of percentage change, as well as the real vegetation change — from forested to savanna and
from savanna to barren land. The extent of vegetation change was detected as 25 percent of the 15 year period.
The study also was to provide explanations to the change, by indicating the prime drivers of the vegetation
depletion. The review identified human actions as leading cause. The gendered roles of women, the domestic and
commercial businesses like brewing of the local gin (pito), constituted one of the main drivers. Empirically, the
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contribution of this driver was strengthened by ttigh demand for local gin for all cultural acties like
funerals, festivals and wedding ceremonies in ttem.aThe review also cited drive for modernizateomd
development as other reasons for the depletiomefvegetation in the district. The images obtaireaipled
with the analysis of the data have confirmed tletitesment and bushfires played major contributadgs in the
declining vegetation cover of the district.

5.1 Conclusion

Deducing from the analysis of the data gatheredhferstudy, the study draws a conclusion that dgetation of
Bunkpurugu-Yunyoo district has gone through a dcagiange within a short period of 15 years. Thancfe in
the vegetation detected at 25% is enormous anccaptablefor a young and growing district like Bunkpurugu-
Yunyoo district. The vegetation stress is from #otivities of humans, especially gendered liveldhgarsuits
and urbanization. The gendered livelihood apprdeah marginal impacts on the level of biodiversigpkition

in the district.

5.2 Recommendations

First the study suggests that another study bewmed using mixed design approach to determinergéhaé
causes of the change in the vegetation as welieasrpact of this change on the future of the istSecondly,
the study recommends for a district level developm@anning, with much emphasis on climate change a
biodiversity sustainability. Lastly, the study rewmmends that the district assembly in collaboratigith
stakeholders should fashion out alternative poweply especially for the local gin producers. Téiiwuld be
done with district-community-household participatio
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Appendix A

Table 2: Pixel Count Values and Associated Vegetation Types

SIN Data value Type of feature Remarks

1 0.2 and below Barren land, sand, snow, etc. Desert land

2 0.21-0.40 Shrubs, grassland, etc. Savanna vegetation
3 041-1.0 Tropical rainforest Forest land
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