JOURNAL OF
ENVIRONMENTAL

PLANNING & SUSTAINABILITY

ISSN: 0794-1098 VOLUME 2,NO. 1, JANUARY 2018

-
—
-
-

——

-

. -
P

N
¢ 40y



JOURNAL OF ENVIROMENT PLANING AND
SUSTANABILITY (JOEPS-NSUK)

Aims and Scope

The of the journal is to advanced understanding of the concept of environment planning
in relation to sustainable development and also to serve as a bridge between academic
and practitioner community and guide police and management practice to achieve
environment sustainability. Environmental planning is the process ol facilitating
decision making to carry out land development with the consideration given to the
natural environment, social, political, economic and governance factors and provides a
holistic framework to achieve sustainable outcome. Sustainability is the capacity to
endure social-ecological process characterize by the pursuit of a common ideal
economic development, social development and environmental protection.
Environmental sustainability 1s the rate ol renewable resource harvest, pollution
creation, and non-renewable resource depletion that can be continued indefinitely. If
they cannot be continued indefinitely than they are not sustainable. The scope of the
Journal includes, but are not limited to, the following field namely: environmental policy
and legislation sustainable development, environmental planning, urban planning,
relational planning, town planning, rural planning, conversational management, disaster
management natural resource planning and management, environmental and strategic
mmpact assessment, environmental management, environmental economic, valuation
and natural resource accounting, regulatory and market-based instrument for
environmental management, sustainable agriculture, waste management, global climate
change studies and application of remote sensing GIS,

About The Journal

Journal of environmental planning and suitability 1s published by urban and regional
planning unity of the department of geography of the nasarawa state university, keffi
(NSUK) the journal provides an academic platform for professional and researchers to
contribute mmnovative work in the field all articles must relate to concept of
environmental planning and sustainability and must encompass applied research the
application of new approach and techniques and the evaluation of policy and practice,
the editor also welcome critical state-of-the-act, reviews paper, contribution from
integrated and cross-disciplinary research team and from policy makers and
practitioners are welcome. This maiden edition vol: I No: I, 2017 will consist at list 300
pages featuring indebt peer reviewed papers shorter “articles from the” field “,
“crossfire-a debt on topical issues argued out between expert/specialist; book reviews-

i



views on which books are really worth reading” from our correspondent - “a regular
letter from environmental professional dealing, in a balanced, objective evidence - base
manner, with contemporary “controversy issue” and webwatch - theme - relevant
website to visit...

Editor - in - Chief

Nasiru M. Idris Phd, MNITP, MMIP, MIEMA. FNES,
FNLA, MNCS, MIAPS, MANG.

Prolessor of Environmental Planning and Management
Department of Urban and Relational Planning
Nasarawa State University Keffi, Nigeria

Tel: 08023570800;

nasiru@nsuk.edu.ng

Deputy Editor in Chief

Dr. Adaiti Ayuba Kadafa

Department of Environmental Management
Nasarawa State University, Keffi Nigeria
dradatkadafa@nsuk.edu.ng

Managing Editor

Prof: H. K. Ayuba

Department of Environmental Management
Nasarawa State University, Keffi, Nigeria
hkayuba@yahoo.com

Associate Editor

Dr. Abubakar Mahmud

Department of Geography

Nasarawa State University, Keffi, Nigeria
drdanbarau@yahoo.com

Secretary

Dr. AdamuT. Ogah

Department of Geography

Nasarawa State University, Keffi, Nigeria
tankogah@yahoo.com

International Editorial Advisory Board:

Prof. Walter Leal Filho: Hamburg University of Applied Science, Germany
Prof. J. B. Kaltho: Abubakar Tafawa Balewa University, Bauchi, Nigeria
Prof. M. R. Majid: University Technology, Malaysia

iii



Prof. F. A. Adesina Obafemi Awolowo University, Ile-Ife Nigeria

Prof. H. K. Ayuba Nasarawa State University, Keff1, Nigeria

Prof. A. M. Mubi: Moddibo Adama University of Science and Technology, Yola,
Nigeria

Prof. J. Y. Dung-Gwom: University of Jos, Plateau State, Nigeria

Prof. 1.S. Taiwo: University of London, United Kingdom

Prof. T. Kubota: Hiroshima University, Japan

Prof. N.D Marcus: Nasarawa State University, Keffi, Nigeria

Dr. M. Aminu: National Air Space Research and Development Agency, Nigeria
Prof. E. O. Oladipo: University of Lagos, Nigeria

Prof. D. A. Preston: University of Oxford, United Kingdom

Submission of Manuscripts/Papers

Submission of an article implies that the work described has not been published
previously (exceptin the front of an abstract or a part of an published lecture or academic
thesis or as an electronic preprint. Manuscript/papers should be submitted either as
hard copy or by E-mail. Each manuscript should be a4 format single Column with 1.5cm
for all margins in times New Romans font of 10point. References to other publication
must be in Harvard style and carefully checked for completeness, accuracy and
consistency. Article structure should be in the following order: tittle, author names and
affilation, corresponding E-mail address, abstract, keyword, introduction, material and
method, result and discussion, conclusion, reference, acknowledgement and any
relevant information such as appendices. All manuscript should be summited to:
editor.joeps@nsuk.edu.ng

The Journal of Environmental Planning and Sustamnability i1s domiciled in the
Department of Urban and Regional Planning, Nasarawa State University, Keffi.

The program urban and regional planning is a means through which we can bring about
harmonious relationship between man, the built environment and nature. Urban and
regional planning is the art and science of ordering and management of land used based
on detailed understanding and analysis of societal needs, goals and objective within the
socio-economic, physical and environmental framework. It i1s concerned with the
formation, designing, implementation and monitoring of land use plans and policy at the
local, urban and regional levels.it 1s a broad-base discipline requiring comprehensive
education and training in the planning, designing and management of the total
environment both from theoretical and practical comprehensive.

Contact Details

Editor-in-Chief,

Journal of Environmental Planning and Sustainability
Department of Urban and Regional Planning
Nasarawa State University, Keffi (NSUK)



P.O. Box 1022, Kefli Nasarawa State, Nigeria
E-mail address: editor.joeps@nsuk.edu.ng

Request for Back Issues

To request a back and to confirm that we are sending your journal the correct address,
please indicate your full address including postal address. Limited copies of back issues
of the journal are available. All correspondence on the back issue and subscription
should be sentto the editor-in-chief at editor.joeps@nsuk.edu.ng;

Copyright And Photocopy Issue

Articles submitted to the journal should not have been published before in their
currency or substantially similar form or be under consideration for publication with
another journal. Upon acceptance of an article, author will be asked to complete a
“Journal Publication Agreement”. Authors submitting article for publication warrant
that the work 1s not in infringement of any exiting copyright and will indemnify the
publisher against any breach of such warrant. For ease of dissemination and to ensure
proper policing of use, papers and contribution s become the legal copyright of the
publisher unless otherwise agreed.

Printed By:
Phorus Publishing & Digitals Ltd - Abuja.
+2348130655090, +2349053263616

phorusdigitals@gmail.com



TABLE OF CONTENTS

vi



TABLE OF CONTENTS

AIms and SCOPE e

About the Journal e

Assessing The Existence Of The Atmospheric Urban Heat Island

Over Kano Metropolis, Nigeria
Suleiman Yahaya Mohammedand Isah Abdullahi Tanko

Vulnerability of Subsistence Farmers to Climate Change in Niger State,

North Central Nigeria
Sule Isaiah

Perceived Causes Of Erosion and Its Effect on Building Structures In

Nasarawa State University Keffi Campus
M.A. Yamusa, A.A. Kadafa, N.M. Idris, A.H. Abba and M. Aminu

Subsistence Farmers' Adaptation Strategies to Climate Change in Niger
State, Nigeria
Sule I, Okhimamhe A.A., Suleiman Y. M., Adenle A.A., Odekunle M.

Assessment of Groundwater Potential within Nasarawa State University
Keffi, Nasarawa State.
Alkali Mohammed and Usman Ahmed Shehu

Effect Of Samaru - Dange Road Maintenance On Adjacent

Environment In North-Western Part Of Nigeria
Muhammad Oyale Akhadelor, Ibrahim Musa Jaro, Binta Abdulkarim, Hamza Mohammed,
Salamatu Abraham Epko and Shamsundeen Muhammad Giwa.

The Impacts Of Climate And Land Use/Cover Change On Nigerian

Section Of Lake Chad Using Satellite Remote Sensing
JJ Kunda, Chunwate BT Chindo MM Onah I, Oladeinde SO

vii

02

16

30

40

56

68

82



Spatio-Temporal Variability of Discharge in Osun River Basin,

Southwestern Nigeria
Alkali Mohammed, Usman Lay and M.Y Adana

Assessment of Traffic Congestion in Karu Urban Area, Nasarawa State,
Nigeria
Musa Eya Adamu, N. M. Idris, A. Mahmud

Assessment Of Tourism Potentials, Gurara Falls Niger State, Nigeria
Musa Eya Adamu, N. M. Idris, A. Mahmud

Mapping Erosion Risks And Vulnerability In Lafia Local Government

Area, Nasarawa State, Nigeria Using Geospatial Techniques
Ekpo, A. S., Ozim, C. E., Chuwate, B. T. and Oladeinde S. O.

Spatial Analysis Of Land Use/Land Cover Change In Funtua Local

Government Area Of Katsina State, Nigeria
Muhammad Isma'il, Saleh Aminu, Adam Modu Abbas and Ahmed Abubakar Jajere

Evaluation Of Landfilling, Incineration And Composting Using Life
Cycle Analysis: Johor Bahru Case Study

Ahmad Halilu Abba, Zainura Zainon Noor, Rafiu Olasukanmi Yusuf, Nasiru Idris Medugu,
Adati Ayuba Kadafa

Analysis of the Spatial Distribution Pattern of Healthcare Facilities in

Gombe L.G.A., Nigeria
Ahmed Mohammed, Nasiru Umar Yusuf, Mohammed Isa Yusuf, Shehu Isa Yusuf

viii

96

108

118

132

150

164

178



Vulnerability of Subsistence Farmers to Climate
Change in Niger State, North Central Nigeria

Isaiah Sule
Department of Geography, Federal University of Technology, Minna, Nigeria

(isatah.sule@futminna.edu.ng)

Abstract - Agricultural production in Sub-Saharan Africa has been predicted to be highly
vulnerable to climate change and variability. The vulnerability of the subsistence farmers is
against the backdrop of several multiple stresses ranging from their location in the marginal
tropical areas to the numerous socioeconomic, demographic, and policy tendencies which
often limit their capacity to adapt to change. This study examined the perceived climate and
environmental changes by subsistence farmers in Niger State and the impact of the changes
on their agricultural productivity and livelihood. Focused Group Discussion (FGD) was
conducted in 18 selected farming communities, across the three agricultural zones in the
state. The result indicates that all surveyed communities are unanimous in the perception
that over time, they have persistently witnessed decrease in rainfall amount, stronger winds,
late onset and early cessation of rains. 83.3% of the population agree to progressive
temperature increase. It also shows that eight perceived impacts namely: decreased crop
yield, decreased soil fertility, increased plants and animal diseases, widespread presence of
Striga hamontica, reduction in vegetation, reduction in pasture lands, reduced domestic water
supply, and prevalence in human diseases are peculiar to all 18 communities. 83.3%, 94.4%
and 83.3% witnessed faster weed growth, increased presence of insects and nematodes, and
emergence of new evasive weed species respectively. It is therefore recommended adoption of
viable, sustainable proactive measures such as provision of logistic support, training,
sensitization and education, to boost farmers' capacities to adapt or cope with the changing
climate

Keywords: Vulnerability, Impacts, Subsistence, Farmers, Climate Change
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1. Introduction

There is a consensus that croplands, pastures and forests are progressively
being threatened by increased climatic variability and change [1]; as they exert
multiple stresses on the biophysical and social environments that underpin
agricultural production [2]. As a consequence of climate change, agricultural
production has been projected to be severely compromised in many African
countries particularly Sub Saharan Africa where majority of the populace depend
directly on dry and sub-humid lands which already endures high temperature and
low rainfall for their daily livelihoods [3]. It has been forecasted that poor rural
farmers in the region, referred to as “subsistence” or “smallholder” farmers who
already suffer other constraints such as land degradation arising from inappropriate
use of land; over-cultivation and overgrazing; inappropriate polices; and tenure
insecurity are likely to bear the brunt of adverse impacts[4]

Niger State, categorized among the states tagged Nigeria's food basket, the
largest producer of rice in the country and a major producer of yam, maize, millet,
sorghum and other staple food is almost entirely an agrarian economy with great
potentials. However, studies in places lying within the same ecological zone (Sub-
Saharan Africa) with the state and having the same climatic conditions have shown
that there are considerable impacts of climate change on agricultural practices and
the general livelihoods of the subsistence farmers with far-reaching local, regional,
national and sectorial policy implications [5]. This implies that the agricultural
production capacity and potentials of the state at subsistence farming level will be
greatly threatened in the face of a changing climate except stringent adaptation
measures are imbibed. This study therefore aimed at assessing the perceptions of
subsistence farmers in Niger State on climatic variability and the vulnerability of

their agricultural productivity to the observed changes.

2. Study Area

Niger state is situated in the North-central Geo-political zone of Nigeria. It is
located approximately between latitudes 8°20'N and 11°30°N, and longitude
3°30'E and 7°20°E (Figure 2.1).
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Figure 2.1Nigeria Showing Niger State

Currently Niger State covers a total land area of about 76,363 sq. km (about 9
percent of Nigeria's total land area and the largest in size) and an estimated 80%
of its land area suitable for agriculture. State experiences a distinct dry season
(which lasts from October — March) and a wet season (which lasts from April —
October). Annual rainfall in the state varies from an average of 1,200 mm in the
northern part to about 1,600 mm in the southern part. The rainy season lasts for
an average of 150 days in the Northern parts and about 210 days in the southern
parts of the State. Mean maximum temperature remains high throughout the
year, hovering about 32°C, particularly between March and June, while the
minimum temperatures usually occur between December and January when most
parts of the State come under the influence of the tropical continental air mass
which blows from the North-East (Harmattan). The Guinea Savanna vegetation
which is characterized by woodlands and tall grasses interspersed with tall dense
species covers the entire landscape of the state.

Agriculturally, Niger State is divided into three agricultural zones; Zones 1, 2
and 3. The zones are identified by the most dominant crops grown, even though
most crops are grown all over the state. Agricultural Zone 1 is called rice and tuber

zone, because rice is predominantly grown in large quantities across the local
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governments in the zone, and tuber zone because of the widespread cultivation of
cassava in commercial quantities across the zone. Agricultural Zone 2 is called tuber
zone because of the large scale cultivation of yam tubers in the zone. Agricultural
Zone 3 is called cereal zone as it largely produces cereal crops especially millet,

sorghum, and maize.

3. Methodology

The study primarily employed Focused Group Discussions (FGD) as its data
source. The FGD data was used to elucidate information on the actual climatic
changes and variations witnessed by all surveyed communities and the perceived
impacts of these changes on the environment, agricultural activities and the general
livelihoods of the communities. The FGDs were conducted with subsistence farmers
in nine randomly selected local government areas of Niger State; three (3) from each
agricultural zone, cutting across different climatic zones, tribes and cultures. The
local governments are Gbako, Lapai and Mokwa for Zone 1, Gurara, Rafi and
Shiroro for Zone 2; and Kontagora Magama and Wushishi for Zone 3. From each of
the nine selected LGAs, two farming communities were randomly chosen. The
selected communities are Muwo, Wuya Kede, Gbadafu, and Somazhiko, Duma and
Takuti for Zone 1. For Zone 2, the selected communities include Shakwatu, Lashi,
Gawu Babangida, Bonu, Tegina and Ungwar Batwu. Selected Communities in Zone
3 include Raba, Salka, Maito, Mailehe, Masuga and Kampanin Kiriya. Between 15
and 30 participants (drawn from the aged, middle-aged, youths and women) made

up the focus group for each community.

4. Results and Discussion
4.1. Perceived Climatic Changes by Subsistence Farmers in Niger State

Figure 4.1 depicts the opinions of the subsistence farmers in the surveyed
communities on their perceived changes in climate over time. All the communities
surveyed are unanimously of the view that over the years, they have persistently
witnessed decrease in rainfall amount, stronger winds, late rainfall onset, and early
rainfall cessation. Fifteen (83.3%) of the communities asserted that there has been a
progressive temperature increase over time with only 3 (16.7%) of the communities
noticing decrease in temperature over. On intra-seasonal dry spells (drought), 3
communities in Zone 1 representing (16.7%) of the surveyed communities and 2
communities in Zone 2 (11.1%) noted more pronounced intra-seasonal dry spells. For
Zone 3, all communities (33.3%) attested that they experienced more pronounced

intra seasonal droughts.
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Figure 4.1: Perceived changes in climate

The claim of decreasing rainfall may be supported [6] who observed downward
trends in precipitation in the deep tropics from 10°N to 10°S, especially after
1976/1977. The work of|[7] did not only reveal downward trends in rainfall in most
of the weather stations distributed over Northern Nigeria where Niger State is
located, but also demonstrated that rainfall over the region is characterized by
irregular variations in both time and space. The observed rising temperature by the
communities is in agreement with [7] who found out that beginning from the 1970s
there has been a general temperature shift in Northern Nigeria, with temperatures
showing an increase everywhere in northern Nigeria.

Variations in rainfall characteristics such as false onset of the rains, late onset of
the rains, pronounced breaks during the rainy season, and early cessation of the
rains as witnessed by all the communities surveyed are known to impact negatively
on agriculture ( [8][9][5]). Specifically, [9] has noted that most crop failures are
associated with late arrival of the growing season or premature cessation of the rainy
season, while low yield of crops are associated with prolonged dry spells within the
growing season.

The three communities that have witnessed slight temperature decrease
(Gbadafu, Wuya Kede and Somazhiko) over the last 20 years or there about are very
close to River Kaduna. This seeming relative temperature drop in those
communities may be attributed to the climate-modifying effect of the river, since one

of the communities (Wuya Kede) noted that the river has particularly witnessed
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increased volume of water during the dry season with the construction of Shiroro
Hydro-Electric Dam upstream.

The pronounced intra-seasonal drought witnessed by the communities may be
explained by the assertion by[6] that higher temperatures increase the water-holding
capacity of the atmosphere and increases evaporation, thus favouring increased
climate variability, with more intense precipitation and more droughts. The
resultant effects of drought are exacerbated by human activities such as
deforestation, overgrazing and poor cropping methods|[10].The interaction with the
communities reveals widespread activities such as fuel-wood harvesting, shrubs
harvesting for yam stakes, lumbering, and clear-cutting for crop cultivation as the
major causes of deforestation. These activities may largely be responsible for the
stronger winds and higher temperatures being experienced by the communities.

However, all the communities exhibited ignorance on the actual cause(s) of the
observed changes; particularly decreasing rainfall amount, rainfall onset and
cessation, frequent intra-seasonal drought and strong winds. The communities
believe the observed changes were brought by God as punishment on the
communities for evils perpetuated by man such as witchcraft, wickedness and
disobedience. Others are of the view that evil men sometimes use diabolical powers
to influence climatic elements, especially wind (e.g. in Gbadafu and Wuya Kede).
The implication of this is the dire need to adequately educate and sensitize farmers
and farming communities to keep them well informed and aware of how their
actions and inactions can contribute to global trends being witnessed in the world's

climate.

4.2. Perceived Climatic Change Impacts Subsistence Farmers in Niger State
The impacts of climate change on the environment, farming activities, well-
being and livelihoods of farmers as noted by the communities are highlighted in

figure 4.2.

21



W Agricultural Zone 1

M Agricultural Zone 2

Agricultural Zone 3

< ) Ao A )
\\9% A\%& \§0 éé\‘ivé’ ’\Qﬁé) sz\' o*g\\bc,vox{.\\o \é\yﬁo @“9’&\\‘}6
dez%&é’éJ@"’c’(&éooQé‘(&
S EIT O RFEL O & &P
T @ FEEF FEFS F S P
TR o KO C C O Y o &0
ST I I T LY T
IR RS S LT O ¥
F & < NS $& &
& O & & SRS &
X O W & O e §
SO XK NS > $
Qy(? Qi<'\$ & ‘;"Q 2
& S ¥ <&
S & & &
S B N
9
g

Figure 4.2: Perceived climate related Impacts

All 18 identified eight (8) perceived impacts of the observed changes namely:
decreased crop yield, decreased soil fertility, increased plants and animal diseases,
widespread Striga hamontica, reduction in vegetation, reduction in pasture lands,
reduced domestic water supply, and prevalence in human diseases generally. Other
impacts were identified by the communities. Fifteen (15) communities (83.3%), 17
communities (94.4%) and 15 communities (83.3%) have witnessed faster weed growth,
increased insects and nematodes, and emergence of new evasive weed species
respectively. 16 communities (88.9%) observed drying of erstwhile perennial streams
and increased moisture stress, while 83.3% of the communities witnessed increased
variation in crop yield and decay/withering of cultivated seeds and seedlings.

Furthermore, 16.7% of the communities identified decreased physical strength,
increased heat related diseases and reduced life expectancy in humans as impacts of
climate change. Human health impacts of climate change like malaria risk affect
availability of labour for agriculture and other non-farm rural economic activities
[11]. When good health and nutrition which are important preconditions for the
capacity to work and generate income are compromised, the vulnerability of the
farmers' increases and their capacity to adapt to climate change reduces (12][8]).

The communities also highlighted drying of wetlands, land degradation, reduced
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income from farm and associated activities, frequent destruction of crops and
buildings by strong winds among others.

The observed deterioration in soil fertility in all communities, believed to be
occasioned by climate change may be explained by the fact that warmer conditions
are likely to speed the natural decomposition of organic matter and to increase the
rates of other soil processes that affect fertility [13]. In the same vein, the increased
incidences of infestation of crops and animals by diseases, insects and nematodes as
noted by the communities may also be attributed to temperature changes. This is
because higher temperatures increase rate of development, survival and population
of insects [14], while altered wind patterns change the spread of both wind-borne
pests and of the bacteria and fungi that are the agents of crop diseases[13].

To cope with consequent crop failures and animal losses, farmers in all
communities as a matter of necessity have been compelled to step up time and effort
in cultivating larger farm sizes where available, and incur increasing expenses in
procuring agro-chemicals (insecticides and herbicides) for more frequent
application. Dwindling crop yield coupled with increase in production costs directly
reduces farmers' livelihood and incomes from farming activities[15] and has direct
consequences on rural poverty [16]. By and large all 18 surveyed communities
unanimously submitted that their livelihoods or income from both farm and non-
farm income activities are often affected by climate variability and change.

On animal rearing, farmers in all communities affirmed that livestock and
poultry production is often compromised by reduced availability of pastures due to
encroachment on pasture lands, and widespread livestock and poultry epidemics
which sometimes defy available veterinary solutions. In addition to these
vulnerabilities, animal production in Niger State may face other hostile conditions.
For instance a number of studies in Africa and Mongolia already show a strong
negative relationship between drought and animal death and have established that
thermal stress reduces productivity, conception rates and is potentially life-
threatening to livestock[11].

Striga hamontica, widespread in all the communities surveyed is a major threat to
crop production, especially to guinea corn and maize that are largely grown across
the state. Traditionally found only in soils devoid of nutrients and known for
competing favourably with only maize and guinea corn, Striga hamontica known as
“the witch weed of the Savanna” now grows even on fallow lands. It competes
favourably with other crops like millet, yam and legumes and is currently a big threat
to cereals crop production. The weed is believed by farmers in some surveyed

communities to thrive better with increasing drought conditions.
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Dwindling domestic water supply in the communities have far reaching
implications. One community (Ungwar Batwu) lamented that the drying up of
streams increased the stress and burden of women. They are not only compelled to
wake up very early and trek long distances before accessing potable water, but also
spend longer hours at the streams. The implications of these changes on water
supply in the communities both in terms of quality and quantity as revealed by
existing literature are obvious ([8][17]). Additionally, heightened water scarcity may
result in subsequent potential increase of water conflicts [18], has the potential to
aggravate adverse health outcomes [19] and may impede the development of the
state if it becomes drier [20]. Lack of access to safe water has therefore been
identified as a key vulnerability in many parts of Africa[21].

The observed vegetation depletion in all surveyed communities and their
surrounding environments may have been caused by the changing patterns in
precipitation. This is because in arid and semi-arid lands, drought is believed to
increase tree mortality and results in degradation and reduced distribution of entire
forest ecosystems [22]. The effects of vegetation loss as highlighted by the
communities include destruction of crops, trees and buildings by strong winds,
scarcity of wood for fuel and scarcity of shrubs for making yam stakes.

Additionally, vegetation loss increases the farmers' vulnerability to climate
change because it stimulates changes in micro-climates, induce drought and
desertification, and results in pasture depletion, soil erosion, degradation and
nutrient depletion [23]. Other likely causes and effects of the observed vegetation
depletion have been well documented (19][23] [22]). Due to the importance attached
to yam stakes, farmers in some communities (Lashi, Shakwatu, Gawu Babangida
and Bonu) revealed that they often travel far in search of stakes; thereby incurring
additional costs on transportation.

Further vulnerability of subsistence farmers in Niger state is against the
backdrop that none of the communities have any communal efforts aimed at
adapting to environmental changes at the community level, neither are there any
logistic support(s) in cash or in kind from the governments, NGOs and donor
agencies to help the communities tackle the prevailing problems. Moreover, access
to credit facilities by farmers to finance adaptation measures is hampered by other
constraints such as bottlenecks involved in accessing the funds, the meagre amount

beingloaned to them and the untimeliness of the funds if available.

5. Conclusion and Recommendations

The result of this study reveals the implications of climate change and
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variability on the livelihoods of the rural farming communities and the attendant
increase in their vulnerability. It is therefore highly expedient to adopt viable,
sustainable proactive measures to boost their capacities to adapt or cope with the
changing climate and in the long run improve food production and reduce their
vulnerability to climate change. There is also a need to sensitize, educate and create
awareness campaigns in rural farming communities to keep the farmers well

informed on climate change issues.
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