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Chapter

Nexus Between Savannah
Woodland Degradation and Climate
Change in Northern Ghana

Raymond Aabeyir, Kenneth Peprah and Gervase Kuuwaabong

Abstract

The Savannah woodland and forest ecosystems are considered as fragile ecosystems
in Ghana. They are located in pro-poor areas of the country. They serve as livelihood
support systems for the poor in those areas. In the midst of climate change, the same
woods are expected to provide mitigation support against climate change. These wood-
land and forest ecosystems are in a state of dilemma: providing adaptation support to
humans and at the same time providing mitigation support against climate change in
the midst of climatic and seasonal challenges: low rainfall, excessive heat, harmattan
and annual bushfires. The sustainability of these ecosystems depends on the net effect
resulting from the pressures of adaptation, efforts of mitigation, resilience of the
ecosystems and other natural support systems. This chapter explores the relationship
among woodland, adaptation and mitigation activities. In this relationship, the human
face has played a central role, thus influencing the direction of the net effects of the
pressures on woodland ecosystems. Adaptation is over-emphasised, misunderstood
and decoupled from mitigation resulting in maladaptation. This has contributed to the
worsening impacts of climate change. Climate change adaptation needs to be
re-emphasised to ensure mitigation is considered in every adaptation measure.

Keywords: adaptation, Giddens Paradox, mitigation, maladaptation

1. Introduction

The meaning people ascribe to climate change in terms of their understanding of
the phenomenon, perception of the risks involved, value judgments, and emotional
reactions, is closely related to how they adapt to and mitigate the impacts of climate
change [1]. For instance, climate change is influenced by many factors, and it also
influences many aspects of life and nature, which make it a complex issue to under-
stand and deal with. Global climate change and its impacts are major environmental
issues the world is currently battling with [2]. It is considered the most serious global
environmental issue of today and the most difficult issue to manage by both scientists
and policymakers [2, 3]. It affects every aspect of human society and worst of all,
human well-being. It requires both individual and global efforts towards a sustainable
solution (idem). The arguments and counter arguments about its existence, causes,
and impacts are converging and there is a high level of global consensus about its
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existence, impacts, and the need to address it [4]. It is agreed that the solution lies
in the ability to keep global temperature rise within a 2°C limit although there are
disagreements on the strategies to reduce global temperature rise to below 2°C. This
requires strong and sustained reductions in emissions of carbon dioxide (CO,) and
other greenhouse gases that would limit climate change [5].

The global community is relying so much on the mitigating capacity of woodland
and forest ecosystems through the sequestration of atmospheric CO,, and reduction
in emissions from anthropogenic activities while encouraging the rural communi-
ties to adopt other ways of livelihoods. Current adaptation strategies are resulting
in negative feedback on climate change and the woodland and forest ecosystems are
under pressure to support alternative livelihoods. This suggests that the relationship
between climate change, woodland/forest ecosystems, and adaptation is still not
clearly understood. It is therefore important to understand climate change from a sys-
tem perspective of how it influences woodland/forest ecosystems and anthropogenic
activities and how they interact to influence climate change.

Though climate change is not new in human history, the current changes in the
global climate change have serious implications for human life, other living organ-
isms, and ecosystems in general. Scientific observations and model simulations
have indicated that the climate of the Earth is now changing at unprecedented rates
which are attributed to human activities such as burning fossil fuels clearing wood-
lands/forests for farmlands and cities, and grazing activities [5]. These activities
release a huge amount of greenhouse gases (GHGs) (e.g. carbon dioxide, methane,
halo-carbons, and nitrous oxide) into the atmosphere with dire consequences for
the climate system of the Earth. Lots of efforts in various forms have been expended
with the aim of reducing GHGs and improving the climate system of the Earth
thereby making the Earth a conducive place for humans. These efforts are mainly in
four areas:

a.The Science of climate change which is geared towards understanding climate
and its associated changes. This has been debated over the past three decades and
an acceptable consensus has been reached.

b.The Impact of climate change which is aimed at understanding the current and
future effects of climate change on man and the environment.

c. Adaptation to climate change, which is aimed at understanding the coping strate-
gies of man to lessen the effects of climate change on man, his livelihoods, and
the environment.

d. Mitigation of climate change geared towards understanding the efforts of a man
towards slowing down climate change and its negative effects on man and his
environment.

In all these efforts, it is how humans adapt and mitigate the current impacts of
climate change that will inform the intensity and extent of future climate change.
Although the scientific effort has yielded a number of good results in terms of
scientific and political agreement on the reality of anthropogenic climate change
and the need to tackle it, the adaptation and mitigation efforts are not yielding the
needed results. One reason could be the inadequate understanding of the relationship
between the forces of anthropogenic climate change, woodland/forest ecosystems,
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and adaptation strategies in rural areas. Also, there is no consensus among the rural,
national and global communities on the mitigation strategies for tackling climate
change. The global and national communities placed Reducing Emission from
Deforestation and forest Degradation (REDD) and later Reducing Emission from
Deforestation and forest Degradation coupled with forest conservation, sustainable
forest management and enhancement of forest carbon stock (REDD+) top on the
mitigation agenda and imposed that on the rural communities, which they see asa
threat to their means of adaptation to same climate change. These strategies are cur-
rently resisted at the local levels due to the economic issues relating to adaptation. The
caveat to overcome the challenges encountered from the implementation of REDD
and REDD+ such as Payments for Ecosystem Services (PES) where beneficiaries or
users of an ecosystem services make payments to the providers of those services [6],
carbon markets cannot still overcome the strong land tenure and adaptation barriers
mounted by the rural communities. The effects of resistance against these interven-
tions are contributing significantly to the negative feedback effects of climate change
adaptation on climate change and its impacts across the world.

In Ghana, the relationship between adaptation, woodland and forest ecosystems,
and mitigation at the rural community level is still not clearly understood. This is
leading to maladaptation due to over-dependence on woodland and forest ecosys-
tems for adaptation, with very little effort in woodland and forest-based mitigation
activities.

This chapter throws more light on the relationship between adaptation, woodland
and forest ecosystems, and mitigation, with a focus on charcoal production and log-
ging in the Savannah areas of Ghana. These adaptation and mitigation activities have
a direct influence on the state of the woodland and forest ecosystems in the area.

2. Climate change and human ineptitude in the rural communities of
Ghana

Scientists have explained that the impacts of climate change will continue to be
devastating for both natural and human systems. In northern Ghana, the evidence of
climate change is clear. The trend of minimum and maximum monthly temperatures
of some parts of Northern Ghana (Wa, Navrongo, and Tamale) for a 45-year period
(1961-2005) revealed increasing trends of minimum and maximum temperature
values. The trend is of concern because current minimum temperature values are
approaching past maximum temperature values. The trend lines for the monthly
minimum and maxim for the period all indicate positive gradients, signifying a
general increase in the average temperature values for three locations (Figures 1 and
2). In the case of the Tamale station, there is a dip in the trend line suggesting that
there was a slide reduction in the minimum temperatures within the period and it
then started increasing gradually again (Figure1).

However, the trend of the annual rainfall amounts for the 45 years showed
dwindling annual rainfall amounts (Figure 3). The trend lines for the three locations
showed negative gradients, suggesting a continuous reduction in the average annual
rainfall amounts for the 45 years.

These trends in the minimum, maximum, and annual rainfall amounts point
to the fact that the efforts of natural systems alone would not be able to reverse the
trends but there is the need for concerted human effort to complement the effort of
the natural systems. Human intervention must emphasise the change in consumption
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Trend of minimum monthly temperature values from 1961 to 2005 of selected weather stations in Northern Ghana.
(Data source: Ghana Meteovological Agency).

* Wa
* Tamale

360 ® Naviongo
Linear (Wa)
Linear (Tamale)

- %y =0.02 25
35.5 1 — Linear (Navrongo) - ® "y=0.0257x + 34,325

¥=0.032x+33.304

.
. .
340 . =% =0.027x +32.805

Monthly maximum temperature (°C)

Number of years

Figure 2.

Trend of maximum monthly temperature values from 1961 to 2005 of selected weather stations in Northern
Ghana. (Data source: Ghana Meteorological Agency).

and sustainability attitudes towards natural resources, namely forest resources, and
oil and gas products that influence the climate system.

The advocacy for change to mitigate the current and future impacts of climate
change is well advertised through REDD, REDD+, AFLU (Agriculture, Forestry,
Land Use), etc. The expectation is that there should have been a visible decline in the
impacts of climate change, with increasing mitigation activities at the local com-
munity level but that is not the case. This leaves many people in the Giddens Paradox,
wondering why a threat of such magnitude is ignored by some sections of society.
Giddens [7] explained that if there is a lack of tangible and immediate dangers from
a threatening phenomenon such as climate change, most people will do nothing to
respond immediately. Consequently, by the time the dangers of the phenomenon
become visible and dangerous to everyone, it would be too late to act. This suggests
that if this is the current perception about climate change in the rural Ghanaian com-
munities, then the worst of the impacts of climate change is yet to happen in the coun-
try because some people are yet to experience the tangible and immediate dangers of
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Figure 3.
Trend of annual rainfall amounts (mm) from 1961 to 2005 for Wa, Navrongo, and Tamale weather stations.
(Data source: Ghana Meteorological Agency).

it and until then life is still business as usual [4]. However, the Giddens Paradox does
not sufficiently explain the ineptness of some people towards climate change although
they experience the impacts of climate change and acknowledge that it is real, and
everyone is at risk (Figure 4). Some people feel that the risk of poverty today is more
detrimental to their survival than the risk of climate change today and tomorrow;

no matter what or who is the cause of the change. In the case of the rural poor, if the
rains fail and government policies do not support them, their mode of adaptation can
be the cause of climate change, but they will continue to ensure their daily survival
rather than climate change mitigation. For instance, in the case of charcoal produc-
tion and timber logging, the rural poor will not allow the last tree to sequester CO,
while they suffer in poverty on daily basis (Figure 4). They prefer to fight poverty
through charcoal production and sale, and unsustainable logging of timber at the
expense of climate change mitigation strategies such as REDD+, sustainable harvest-
ing of wood, and protection of the woodland ecosystems. Such people feel that the
effects of poverty are experienced now while the effects of climate change mitigation
are in anticipation and for them, the choice between mitigation and adaptation is
obvious [8-10]. Charcoal production has become a major climate change adaptation
strategy for many people in the charcoal production value chain. This is because it
generates quick income for those involved with low startup capital requirements for
the producers, many of whom rely on natural woodland for the raw materials for the
production of charcoal. The production of charcoal in Ghana is on the rise.

3. Climate change adaptation in the rural areas

Adaptation is a necessity in climate change but how do those who lack or have
insufficient capacity to adapt, do so sustainably? Without the appropriate capacity to
adapt, the intended adaptation would be maladaptation i.e. more negative feedback
effects on the climate system than the benefits to cope with the impacts of climate
change. For the poorest of the poor, adaptation is meaningless without the capacity to
adapt. When there is no capacity support from state institutions, non-governmental

5



Vegetation Dynamics, Changing Ecosystems and Human Responsibility

Mare struggle for livelihoods

Signs of the arrival of CO, in the atmosphere:
® Increase in temperature

® Erraticrainfall pattern,

® Increased Floods,

® Increased and stronger wind storms

wre o -
i ;\Wl‘i_!é‘r; the rural'pdor
:_jhave to adapt to the
impacts ‘of climate "
change Without'the
}ight capacjty, they
- exploif thesuoodland
“and forest ecbsystam:
“forlivelihcods’
ifres pective of the
o;uéqi.tences. The charcoal is on its way to the city, where

i /’1" it will be converted to CO,

The ability tree to
sequester curtailed

o, ooy
The RS%d-earn@ifl.charcoal is jelously

protected against distruction by cattle

The som'\e Cln thie tree is ofits Wi
atmosphere) L o

)

"The tree is converted to charcoal

Figure 4.
The struggle against rural poverty at the expense of climate change mitigation. (Source of pictuves: field data,
2014).

organisations (NGOs), and philanthropists, the capacity of the poor to adapt to
climate change impacts would largely be dependent on woodland and forest ecosys-
tems (Figures 4 and 5). However, over-emphasis on these systems would place undue
stress on the capacity of these ecosystems.

The issue with the initial climate change discourse is that the need for the rural
poor to adapt was over-trumpeted without providing such people the capacity to
adapt sustainably. Thus, everything about climate change to the rural poor is an adap-
tation, adaptation, and adaptation. Adaptation is then misunderstood and decoupled
from mitigation activities resulting in the worsening climate change impacts. The past
misconception of adaptation by the rural poor later conflicted with the view of scien-
tists about climate change as illustrated in Figure 5. The crust of the conflict is when
it was realised that they (the scientists) and the rural poor are competing for the same
woodland and forest ecosystems in addressing both adaptation and mitigation issues.
The rural poor in Ghana, through no fault of theirs, have opened Pandora’s box on the
woodland and forest ecosystems for various adaptation activities thereby loosening
existing access arrangements for these ecosystems (see [11]).

The woodland ecosystems require human support to either maintain or enhance
their capacity to support the woodland-based adaptation activities of humans.
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Figure 5.
Conflicting views of climate change about adaptation and mitigation. (Source of pictures: Field data, 2014).

Unfortunately, they are not receiving the needed support, they are rather exploited
because of their fundamental role in rural livelihoods in the country [12]. In principle,
it is clear that scientists are losing hope in the woodland and forest ecosystems mitiga-
tion strategies as a panacea to the increasing impacts of climate change because the
dependence on the woodland and forest ecosystems’ livelihoods is overwhelming.

4. Woodlands and forest ecosystems, adaptation and mitigation

Forest is an ecosystem that is dominated by trees (perennial woody plants) that
are taller than 5 m at maturity and occupy a land area larger than 0.5 ha, with a tree
crown cover of more than 10% [13, 14]. The forest ecosystem as defined could be used
for production, protection, conservation, or multiple uses. Woodland is an ecosystem
with a tree crown cover of 5-10% of trees able to reach a height of 5 m at maturity, a
crown cover of more than 10% of trees not able to reach a height of 5 m at maturity,
or shrub and bush cover of more than 10% [15]. These ecosystems in Ghana dominate
the northern part of the country and have played important ecological and socio-
economic roles in the development of the country. They have served as a buffer zone
for both livelihood adaptation and mitigation activities (See Figure 6) [12].

The part of the country often described as Northern Ghana lies between latitudes
8°0'N and 11°5'N and longitudes 3°0'W and 0°32’E (Figure 6). It covers about 41%
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Northern Ghana in the national context (source: authors’ construct, 2022).

of the total area of Ghana with 52 patches of forests/game reserves. Poverty is high in
rural areas with high dependence on woodland and forest ecosystems. While these
ecosystems, through natural regeneration and human effort, mitigate the effects of
climate change; humans through the same ecosystems adapt to climate change by
deriving alternative livelihoods such as charcoal production, firewood harvesting,
timber logging, and mineral exploitation [12, 16].
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Monthly trend of charcoal production compared to the annual production in Northern Ghana for 2016 (Sou rce of
data: [21]).

Woodland and forest ecosystems in the Savannah areas are fundamental to the
livelihoods of those who reside in rural woodland areas in Ghana [12]. Woodlands
provide economic, social, cultural, and spiritual services, which are critical in the era
of increasing climate change impacts [17]. For instance, charcoal production and log-
ging of trees for timber and firewood in the country have become major climate change
adaption strategies in the rural areas rather than conventional livelihood activities.
Most charcoal producers in the 1970s and 1980s were perceived as the Sissala people
[18, 19] but today, many other tribes are engaged in charcoal production as a supple-
ment to the failing mainstream food crop farming (see [19, 20]). Charcoal production
has been on the increase in northern Ghana, question the woodland and forest-based
climate change mitigation strategies and efforts because the rate at which the trees are
harvested for charcoal production is certainly greater than the rate of regeneration of
shrubs. For instance, the trend of the monthly charcoal production in Northern Ghana
for 2016 is presented in Figure 7, with an annual production of 171,624 metric tons.
Other woodland related activities namely logging of rosewood for timber became
lamplight livelihood activity in the early 2000s and escalated around 2017.

Adaptation and mitigation activities largely target the woodland and the forest
ecosystems (Figure 8). Unfortunately, the intensity, extent, and rate of adaptation are
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Figure 8.
Relationship between climate change and woodland-based adaptation strategies in Ghana. Source: Adapted from [22].
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Figure 9.
Relationship among climate change adaptation strategies, mitigation strategies, and woodland and forest
ecosystems at the rural Ghanaian community level.

not same as that of mitigation, thus creating a net imbalance between the effects of
adaptation and mitigation activities.

Ideally, a net effect in mitigation is desirable in the relationship between adaptation,
mitigation strategies, and woodland and forest ecosystems taking into account the
strenghs, weaknesses, opportunities and threats of the adaptation and mitigation activi-
ties (Table 1). Many poor people are seeking woodland and forest-based adaptation
strategies with high intensity compared to those working to improve in the capacity
of the woodland and forest ecosystems at the community level (see Figure 9). This
indicates that many more portions of the woodland and forest ecosystems in the
Savannah areas are exploited for adaptation strategies than those being developed for
mitigation strategies.

Thus, these ecosystems are under-stressed to support adaptation strategies namely
charcoal production, logging rosewood, hunting for wildlife, and recently minerals
exploitation [16]. For instance, it is indicated that a lot of the charcoal produced in
the country comes from woodland areas of the country. Also, the rosewood that is
exported to other countries is harvested in the same woodland and forest ecosystems.

The effects of climate change have been overwhelming and the element of the
human face has greatly influenced adaption and mitigation activities disproportion-
ately resulting in maladaptation.

The need to adapt to climate change impacts was given media and policy hype
which created anxiety among the vulnerable and affected population. In the climate
change-adaptation and mitigation nexus, adaptation is heightened to the detriment of
mitigation (Table1). The negative impacts on livelihoods were blown out of propor-
tion creating fear and anxiety in people, especially the poor and the vulnerable. It is
difficult to have effective adaptation to anxiety because people under duress in emer-
gencies can make dangerous, unsafe choices, which may have tragic or fatal conse-
quences [23]. The current climate change impacts are partly fatal consequences of the
maladaptation decisions that were taken in anxiety in the past. Adaptation without
mitigation is adaptation without resilience and sustainability. Maladaptation is there-
fore the bane of mitigation and further over-emphasis on adaptation without mitiga-
tion is a fight in support of worsening impacts of climate change. A win-win situation
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in the adaptation-mitigation nexus is to first consider mitigation in every adaptation
measure. Effective adaptation must have a carefully thought-out mitigation measure
but most of the adaptation measures are taken in anxiety missing out the consideration
of the mitigation element. Adaptation and mitigation should not be decoupled in the
fight against climate change and its impacts.

5. Conclusions

This chapter discussed the relationship between woodland and forest ecosystems,
climate change adaptation, and mitigation in northern Ghana. The Savannah wood-
land and forest ecosystems have the potential to support adaptation activities and
serve climate change mitigation needs. However, the need to adapt was over-empha-
sised, yet the capacity to adapt and mitigate climate change was downplayed. There is
the need to understand that for every adaptation activity, there must be a correspond-
ing mitigation strategy if the gap between adaptation and mitigation effects on the
Savannah woodland and forest ecosystems in the rural areas of the country.
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