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INTRODUCTION:
West Africa is very vulnerable to climate change and the reasons proffered include over-dependence on rain fed agriculture, weak governance, inadequate economic and technological development as well as more technical reasons such as the fact that the Global Circulation Models (GCMs) used in simulating the regional patterns of climate are too coarse to reliably project the impacts of climate change in West African. Many gaps still exist that may provide the missing link between the relationship of land use changes, climate stress and possible feedbacks. This evident weakness of the African scientific community to analyse climate change patterns and impacts as well as design and manage strategies and actions to cope and adapt underscores the critical need for concerted efforts in inter-disciplinary scientific research and education to improve or compliment the various studies that have identified the different impacts of climate change and adaptation strategies. 
In recognition of the need to collaborate with African scientific community, Germany has initiated a concept which has been developed with the participation of ten countries (Benin, Burkina Faso, Cote d’Ivoire, Ghana, Mali, Niger, Nigeria, Senegal, The Gambia and Togo) called West African Science Service Centre on Climate Change and Adapted Land Use (WASCAL). The programme may also extend to several other countries in West Africa is expected to generate knowledge and develop the analytical capability of West Africa to resolve current and future land management problems caused by changing climate and weather conditions. Under this framework, the Federal University of Technology, Minna was granted approval to host (or Lead) the International-level Master of Technology Degree in Climate Change and Adapted Land Use. Currently, the University is tasked with the responsibility of narrowing this thematic focus to emphasize human habitat that encompasses urban and rural settlements, byequipping students to have a more futuristic and sustainable view of enhancing the ability of human habitat to adapt to climate change.

PHILOSOPHY:
Doctor of Philosophy in Climate Change and Human Habitat is a full time PhD programme designed under WASCAL to encourage cross-border collaboration in education and research aimed at addressing the impacts of climate change in West Africa in an integrated, cross-disciplinary and multi-sectoral manner. State-of-the-art modelling tools will be used for innovative analysis of   environmental and socio-economic datasets to produce quantitative results for predicting and assessing the impacts of climate change with the view towards proffering the most suitable adaptation measures to minimize these impacts. The general philosophy of the doctorate programme is to produce highly skilled graduates with a broad and deep knowledge of climate change who can effectively apply this knowledge to at least, eight climate change impact areas namely, Land Management, Agriculture, Biodiversity, Energy, Human Security, Water Resources, Economic resources and West African Climate System that have been identified as being very critical to the sustainable development of the West African sub-region.


VISION:
To become the leading postgraduate degree programme for educating vibrant young scientists and conducting cross-disciplinary, multi-sectoral and innovative research on Climate Change that aims at bridging the gap in knowledge on the settlement dynamics, climate stress and possible feedbacks.


MISSION:
To produce graduates equipped with the highest quality education and training in the use of innovative research methodologies and application of state-of-the-art digital technologies and modelling tools for assessing climate change impacts with the view of deriving useable climate change scenarios that can guide policy formulation across the West African region.

OBJECTIVES:
The PhD degree programme in Climate Change and Human Habitat (Urban and Rural Settlements) will be administered within the framework of WASCAL International capacity building effort which entails collaboration with Julius Maximilians University of Wurzburg, Germany (partner University) with funding support for faculty, students, infrastructural and equipment needs. Students will be admitted from the participating countries and ten (10) of the best applicants would be sponsored by the Federal Government of Germany. As with all other WASCAL International-level Doctoral Research Programmes (DRPs), with the completion of the programme, the participants shall: 
a) Form the critical mass of young scientists on Climate Change and Human Habitat in their various countries with the greatest prospects for spearheading research and development that could impact the change necessitated by climate change adaptation strategies;
b) Be able to place the profession in the broad social, economic and environmental perspective of climate change and human habitat with emphasis on problems in West Africa;
c) Be exposed to the requisite knowledge and skills in the thematic focus of WASCAL. These thematic focus include West African Climate Systems, Water Resources, Land Management, Energy, Agriculture, Human Security, Biodiversity and Economic Resources;
d) Be able to contribute to the development of innovative approaches to managing natural resources in relation to climate change.


ADMISSION REQUIREMENTS:
Applications are accepted from any country in Africa but priority would be given to the countries participating in WASCAL. Candidates for admission to the PhD programme shall have the following requirement:
(a) Academic Requirement:
(i) Five O’ Level credit passes in Mathematics, English, Physics and any twoof the following relevant subjects (Geography, Agricultural Science/Biology, Economics)or its equivalent in Francophone countries (i.e. hold preferably a Baccalaureeat B, C or D or equivalent).
(ii)  First Degree (B.Tech. or B.Sc.) with a minimum of 2nd Class Upper Degree (or Assez Bien (B) for the Francophone applicants) from academic institutions recognised by the Federal University of Technology, Minna; in any discipline related to the environment (most especially geography, agriculture, land resources, water resources, urban planning and climate science).
(iii) Master’s Degree graduates from any University, that is recognised by FUT Minna, but MUST be citizens from countries participating in WASCAL, in any discipline related to the environment (most especially geography, agriculture, land resources, water resources, urban planning and climate science).
(iv) Such Master degree must be of an average performance of “B” grade or weighted average of 60% or a minimum Cumulative Grade Point Average of 3.50.
(v) Applicants MUST possess basic knowledge and skills of GIS and remote sensing   applications, with a minimum of B-grade in the transcript of either the Bachelor’s or Master’s degree.  
(vi)  It is the responsibility of each candidate to ensure that academic transcripts from items (ii) and (iii) and research interest/motivation are received before the selection process.
(vii) The programme would be conducted in English Language. Therefore, it is required that the francophone applicants MUST provide a certificatefrom a proficiency test in English language such as TOEFL (60% and above) or another well recognised proficiency test.
 (viii) Candidates selected into the WASCAL funded PhD programme are on full time basis ONLY.
(ix) For Nigerian applicants, NYSC Certificate/Exemption is required.
(c) Candidates must provide 3 referees, one of whom must be his/her Master’s thesis Supervisor. If it is a WASCAL Alumnus, the Director’s recommendation will be required as top priority; 
(d) Application is subject to announcement by WASCAL Headquarter in Accra, Ghana. The forms are downloaded from WASCAL or host University website, filled and returned to Accra, Ghana for collation before being sent to host University for the selection process. The International Advisory/Academic Board of the Centre is fully involved in this process, whereby the top two students are selected from each WASCAL country using a combination of WASCAL and FUT Minna admission requirements and presented to WASCAL, Accra. The final selection is then, recommended to host University’s postgraduate for approval and issuance of admission letters.   


REGISTRATION AND DURATION OF PROGRAMME:
(a) Students MUST register at the beginning of every session and this includes payment of school fees, completion of academic progress report form which should be endorsed by the relevant officers (Major and Co-Supervisors, Academic Adviser (mentor), Director of the DRP and Dean, Postgraduate School).
(b) Students who do not register at the beginning of each academic session will be deemed to have voluntarily withdrawn from the PhD programme.
(c) The programme duration for WASCAL DRPs is 43 months comprising the following:
(i) 3 months of Introductory Seminar, English/French language course and seminars.
(ii) 6 months of lectures to be completed within the first academic session of the study in FUT Minna (including submission of research proposal to Accra, Ghana), which must include a continuous assessment followed by an examinable component. Students MUST pass these courses. Any student whose CGPA falls below 3.0 at the end of the of the course, will be required to withdraw from the programme.
(iii) 28 months of research and scientific field visits.
(iv) 6 months preparation for final defense in FUT Minna. The final PhD oral defense takes place in the Postgraduate School and the examination panel shall comprise the Chairman (Dean of the host Faculty/his or her Deputy or Professor in related field), Director of the Centre, Major Supervisor, Co-Supervisors, External Examiner, Internal Examiner, Postgraduate School Representative and Academic Assistant of the programme to serve as Secretary.
As much as possible, items “ii”, “iii” and “iv” should align with FUT Minna Postgraduate School deadlines for research proposal defense and at least two (2) seminar presentations that lead to the final defense of dissertation.
(d) All PhD students MUST each have a Supervisory Committee made up of two or three relevant experts, one of whom will serve as the host University based Major Supervisor. This Committee MUST be constituted and presented to the PGS three (3) months after course work.
GRADUATION REQUIREMENT:
To be awarded a PhD in Climate Change and Human Habitat, candidates are required to pass all courses with a minimum of “B” Grade, being WASCAL standard, made up of the following:
(a) Compulsory (Core) courses of 31credit units
(b) Elective courses of 9 credit units
(c) Seminar of 2 credit units
(d) PhD dissertation of 6 credit units.
(e) No candidate shall be permitted to defend his/her dissertation unless all course work requirements are satisfied.
(f) At least ONE paper from the dissertation MUST be published in a reputable journal before external examination can take place.
(g) The final corrected version of the PhD dissertation MUST be re-submitted within three (3) months (90 days) from the date of oral defense.
(h) The candidate who has satisfied these requirements (and others clearly stipulated in the PGS prospectus) and has passed an oral examination within the prescribed period of study shall have his/her work presented through Postgraduate School for Senate approval.
PROGRAMME DURATION AND STRUCTURE:
(a) The programme shall run on a modularized system (course unit system); hence, course work is structured in two (2) modules and shall be examined. 
(b) In order to widen the scope of knowledge of these students, faculty and external experts would be invited to make presentations on topical climate change issues, among others, which not just the students would benefit from, but the University community as a whole.
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	Module
	Module Name
	Course Code
	Course Name
	Course Status
	Credit Loading

	Course Lecturer

	
	
	
	
	
	T
	P
	C
	

	1
	Human Habitat
	CCH 910
	Urban and Rural Settlements in Africa
	Core
	2
	1
	3
	Dr Albert Abegunde (Nigeria)

	
	
	CCH 930
	Technology and Mega City Studio
	Core
	1
	2
	3
	TBD (German Partner)

	
	
	CCH 931
	Community Based Project (Fieldwork)
	Core
	-
	2
	2
	*Prof Job N. Nmadu (Nigerian)

	2
	Climate Science
	CCH 911
	Radiative Transfer
	Core
	2
	-
	2
	Prof Bayo Omotosho (Nigeria)

	
	
	CCH 921
	Applied Micrometeorology
	Core
	3
	-
	3
	Prof Leonard Amekudzi (Ghana)

	
	
	CCH 922
	Climate change adaptation and Mitigation
	Core
	3
	-
	3
	Prof Francis Adesina (Nigeria)

	
	
	CCH 932
	Climate Change, Energy and Settlements
	Elective
	3
	-
	3
	TBD (German Partner)

	3
	Human Habitat Informatics
	CCH 914
	Habitat Informatics 1: Skills Development
	Core
	-
	2
	2
	*Prof Musa Aibinu (Nigeria)
*Prof G. N. Nsofor (Nigeria)

	
	
	CCH 920
	Habitat Informatics 2: Advanced Research Methodology
	Core
	1
	2
	3
	*Prof Wole Morenikeji (Nigeria)

	4
	Geospatial Analysis
	CCH 913
	Advanced Remote Sensing
	Core
	-
	2
	2
	Dr Michael Thiel (German)

	
	
	CCH 917
	Advanced Geographic Information Systems
	Core
	-
	2
	2
	Dr Ibrahim Tudun Wada (Nigeria)

	5
	Statistics and Modelling 
	CCH 915
	Advanced Statistical Techniques and Geostatistics  Techniques for Climate Science
	Core
	1
	2
	3
	Dr Benjamin Lamptey (Ghana)

	
	
	CCH 924
	Settlements Dynamics and Modelling
	Core
	
	2
	2
	TBD (German Partner)

	
	
	CCH 925
	Regional Climate System Modelling
	Core
	
	2
	2
	Dr (Mrs) Nana A. Klutse (Ghana)

	
	
	CCH 927
	Housing and Green Space Management
	Elective
	2
	1
	3
	TBD(African Partner)

	6
	Sustainability
	CCH 926
	Transport Planning and Sustainable Mobility
	Elective
	2
	1
	3
	Dr Felicia Nnaji (Nigeria)

	
	
	CCH 918
	Landscape Ecology
	Elective
	2
	1
	3
	Dr Mireille Toyi (Togo)

	7
	Landscape Assessment
	CCH 923
	Environmental Protection and Sustainability
	Elective
	3
	-
	3
	Dr Julian Adounkpe (Benin Republic)

	
	
	CCH 999
	Dissertation
	Core
	-
	6
	6
	

	
	
	
	Total Credits
	
	25
	28
	53
	




Course Structure:
	Course Code
	Course Title
	Course Status
	Units

	
	
	C
	E
	

	MODULE 1: Courses

	CCH 910
CCH 911
CCH 914
CCH 915

CCH 917
CCH 913
CCH 931
Total
	Urban and Rural Settlements in Africa
Radiative Transfer
Habitat Informatics I: Skills Development
Advanced Statistical and Geostatistics  Techniques for Climate Science
Advanced Geographic Information Systems
Advanced Remote Sensing
Community Based Project (Fieldwork)
	x
x
x

x
x
x
x
	







	3
2
2

3
2
2
2
16

	MODULE 2: Courses

	CCH 920
CCH 921
CCH 922
CCH 924
CCH 925
CCH 930
Total
	Habitat Informatics II: Advanced Research Methodology
Applied Micrometeorology
Climate Change Adaptation and Mitigation
Settlements Dynamics and Modelling
Regional Climate System Modelling
Technology and Mega City Studio

Select any two (2) Specialized Elective Courses
	x
x
x
x
x
x

	







	3
3
3
2
2
3
16

	ELECTIVECOURSES (SPECIALIZATION)

	CCH918
CCH 923
CCH 926
CCH 927
CCH 932
Total
	Landscape Ecology 
Environmental Protection and Sustainability
Transport Planning and Sustainable Mobility 
Housing and Green Spaces Management
Climate Change, Energy and Settlements
	


	x
x
x
x
x

	3
3
3
3
3
15

	YEAR 2: Second Semester Courses

	
Grand Total
	PhD Proposal Defense
	x
	
	


	YEAR 3: First Semester Courses

	
	Research Field/Laboratory Work
	
	
	

	YEAR 3: Second Semester Courses

	
	Research Field/Laboratory Work 
First Seminar Presentation
	
	
	

	YEAR 4: First Semester Courses

	
	Second Seminar Presentation
First Publication Deadline
	
	
	

	YEAR 4: Second Semester Courses

	
	Thesis Write up, Internal Examination  and External Examination 
	
	
	6


Note: The Students are expected to pass ALL courses with a “B” Grade or 60%
* C = Core or Compulsory Courses; *E = Electives

COURSE CONTENT:

CORE COURSES

CCH910: Urban and Rural Settlements (3 Units) C
Settlements as living organisms; their growths, developments and stages in life cycles; Types and/or categorization of settlements by geo-physical names, definitions, patterns, structures and functions; Contrasts and similarities between urban and rural settlements as well as their relationships, continuum, rural transmogrification to urban and settlement’ dynamism; Settlements’ histories and development based approaches in relation to their urban or rural background; Urban and rural demographic differentials and flow; economic bases and infrastructural changes and linkages; man-made urban and rural settlements’ challenges(urbanization,  insecurity and conflicts, informal economy, poverty, threatened famine, urban and rural activities’ specializations, regional disparity etc.); urban and rural settlements development and planning (core-peripheral model, garden-city model, sector and multi-nuclei theories etc). Strategies towards urban and rural settlements’ planning/development (smart city development, master plan, top-down and bottom-up, urban renewal and rehabilitation, agricultural transformation and revolution, rural communities regrouping/resettlement, local infrastructure and industrial development, land security and accessibility among others);  case studies of urban and rural settlements in Africa and the rest of the world.

CCH 911: Radiative Transfer (2 Units) C
Basic energy balance of the earth (including greenhouse effect); Definitions of the radiation field (e.g. irradiance, radiance); Absorption, Scattering and emission by a slab of atmosphere; Interpretation of optical depth; Sun-Earth Geometry (e.g. solar declination angle, eccentricity, Solar Zenith Angle); Scattering in the atmosphere; Radiation properties of clear sky; Earth Radiation Budget (ERB).

CCH913: Advanced Remote Sensing(3 Units) C
Theories and practice; Review of basic concepts and earth observation data (methods, sensors and their limitations for climate and settlement applications); Data analysis techniques (pixel based vs. object oriented image analysis); Workflow for image analysis (problem formulation, data selection, field sampling, classification algorithms, accuracy assessment, change statistics and analysis, presentation of maps); Integration of remote sensing and GIS; Time series analysis and essential climate variables (ECVs): Introductory biophysical parameters, assessment of NDVI and LST to map land surface dynamics etc.

CCH914: Habitat Informatics 1:Skills Development (2 Units) C
Writing Research Proposals, theses, reports and publications: Forms of professional documents: research proposals, thesis, report and publication; guidelines and structure (originality in thinking, writing and effective reading skills); Thesis writing: introduction, aim and specific objectives (measurable), research questions (are they always necessary? How are they composed?), hypothesis testing, relevance of literature review (citations from articles, books, thesis and proceedings), data and methods (coherence with specific objectives and/or hypothesis), results and discussion, conclusion and recommendations, references; planning of activities and period evaluation; scheduling of research activities and budget.  
Computer and communication skills: Computer skills: introduction to computer skills necessary to complete a PhD and professional practise; use of the World Wide Web; Communication skills: theory and principles of communication; methods and techniques in communication; communication tools; feedback mechanisms; audience analyses; writing non-technical articles (styles and ethics etc); preparation and delivery of power point presentations; community entry skills; Presentation skills: poster making and graphics design.

CCH 915: Advanced Statistical and Geostatistics Techniques for Climate Science (3 Units) C
A survey of the types of statistical weather data available for analysis and interpretation of climate and climate change; statistical analysis (Probability; frequency distributions of atmospheric variables; linear models; time series analysis (frequency and time domain); principal component analysis; statistical weather forecasting and verification; methods for numerous multivariate analyses will include singular spectrum, extended empirical orthogonal function, singular-value decomposition, canonical correlation, discriminant and cluster analysis; other advanced topics include wavelet analysis, statistical downscaling and Bayesian analysis.

CCH 917: Advanced Geographic Information Systems (3 Units) C
Definition, function and basic components of GIS; Use of GPS; Spatial data (maps and others); Spatial data modelling (data models and structures, modelling surfaces etc); Attribute data management (databases, database models, database creation etc); Data input and editing; data analysis (measurements, queries, reclassification, buffering and neighbourhood analyses, map overlay; network analyses etc); GIS analytical modelling (of Climate Change Applications etc); Data output; Issues in GIS (data quality). 

CCH 931: Community Based Projects (2 Units) C
The students would be grouped based on their selected options and sent to selected communities with specific climate change related issues. They are expected to: (a) Identify the issue/problem (b) Conduct a survey of strategies used by the communities (c) recommend adaptation/mitigation strategies; (d) Prepare a report for assessment (i) Present report to the local community and/ or Authority.

CCH920: Habitat Informatics 2: Advanced Research Methodology(3 Units) C
Research Design: Types of research (quantitative and qualitative research), field observations and field experiments; role of pilot studies; research surveys, organisation and management; scientific investigations; introduction to project cycle and management of each stage; techniques for project implementation; monitoring and evaluation; impact assessment etc  
Data Collection and Analysis: Data sources and collection methods: exploratory versus verification, formal versus informal, sampling methods, quality control of data collection and management; Formal survey methods: sample design, semi-structured interviews, questionnaire design, data analysis and interpretation (hypothesis testing), data presentation; Informal (rapid) survey methods: methods for interactive participation practice in the application of rapid rural appraisal. Some practical considerations: time, location, season, research instruments etc; research teams; respondents’ participation (motivation); Field measurements: equipment set up, quality assurance of field measurements (e.g. soil, plant and hydrological data, settlement changes and characteristics, methods of taking field notes). 
CCH921: Applied Micrometeorology (3 Units) C
Surface energy and momentum balance equation; Soil heat flux,soil properties; Surface heat and momentum fluxes: Boundary Layer structure, Molecular processes in laminar sub-layer, Advective fluxes, Turbulent Transport, Eddy diffusivities; Vertical profile of wind and logarithmic wind profilein the boundary layer; Reynolds stresses and averaging; Aerodynamic estimates of latent and sensible heat flux; Surface Radiation Budget: Factors controlling net solar and thermal irradiance; Monin-Obukhov similarity theory and K theory; The diurnal variation of the boundary layer: neutral, convective, nocturnal and cloudy boundary layers; Urban meteorology: urban heat island, adjustment to urban roughness; Pollution in the boundary layer: air quality standards, gaseous pollutants, air quality modelling.

CCH 922: Climate Change Adaptation and Mitigation (3 Units) C
Definition and need for adaptation and mitigation; adaptation characteristics and processes; IPCCpolicy reports referring to adaptation and mitigation; impacts, sectoral vulnerabilities and adaptive capacities in Africa; adaptation strategies, plans and programmes; concepts, frameworks and methodologies for adaptation assessments; tools for assessing adaptation strategies; funding adaptation strategies; presentation of case studies from developed (Canada, USA etc) and developing world (India, Bangladesh, South Africa, Kenya etc); integrating adaptation and mitigation into policy and planning; and implementing adaptation; Significance of global participation in addressing climate change; the role of WMO, UNEP, UNIPCC, UNFCCC (Conference of Parties etc) and Kyoto Protocol (Emission Trading, Joint Implementation and Clean Development Mechanism). The basis of GHG inventory assessment.
CCH 924: Settlement Dynamics and Modelling (2 Units) C
Historical evolution of settlements and their transitional changes by levels, sizes, operations and scopes over the years in relation to urbanization and gentrification; factors responsible for settlement dynamism and transition within space;concepts of settlement dynamism and modeling and related terms (urbanization, de-urbanization, sub-urbanization, re-urbanization, growth and development); population and migration dynamism, land tenure system and shifting with attendant changes, rural-urban continuum, central areas and transport services etc. Methods of carrying out settlement modeling and steps in remote sensing. Related theories of settlement dynamism and modeling: i.e. Causation and Gravity models, Central place and Bio-rent theories etc. Simulation framework in relation to basic dynamics, lattice and land use, Markov random fields, mean fields and long-range interactions, activity interactions, overlaying, evolutionary selection, global and local interactions and intersections algorithm; practical exercises using remotely sensed data; Practical simulations of transitional stages of a realistic settlement evolution.

CCH 925: Regional Climate System Modelling (2 Units) C
An overview of the climate system; observed climate variability and change; carbon cycle and atmospheric carbon dioxide; atmospheric chemical processesand greenhouse gases; radiative forcing; physical climate processes and feedbacks; projections of future climate change; regional climate (evaluation and projections); climate scenario development and simulation exercises.
CCH 930: Technology and Mega-city Studio (3 Units) C
Mega-cities, especially those in developing countries, are good case studies for examining a variety of critical urban issues, from economic opportunities and resource conflicts to lack of effective governance and inequitable human outcomes; significant contribution of technology in planning, from designing smart cities to analyzing social impact, shall be examined;  In this studio, the students will use Mumbai, India to (1) gain a basic understanding of planning in developing Megacities, (2) explore techniques and data that document and explain observed patterns in urban growth and change, and (3) develop applications of these techniques in planning. The aim will be to create a series of conceptual and technical models and loosely couple them into a broader planning support toolkit. The students will gain skills in working with limited data, volunteered geographic information, remote sensing tools and cyberGIS infrastructure. Discussions will connect to broader issues of decision-making under uncertainty, regional governance and lessons for developed and developing contexts.

ELECTIVE COURSES (Options for Specialization)
CCH 918: Landscape Ecology (3 Units) E
Introduction to landscape ecology; Landscape elements (eg. mosaics, corridor and patches); Ordination methods and indices (e.g. diversity indices) and landscape metrics (eg. spatial pattern metrics); Landscape fragmentation, connectivity, scale and hierarchy; Species population and sampling; Landscape dynamics (concept of landscape dynamics, transition matrix, some applications of transition matrix, algorithm for detection of spatial processes in landscape transformation, spatial modeling in landscape dynamics); Biodiversity, criteria for assessing conservation importance and conservation law.
CCH 923: Environmental Protection and Sustainability (3 Units) E
Concepts and linkages between environment, health and sustainable development; development and implementation of pollution management policies and strategies by local government, central government and international agencies; African, European and international perspectives on pollution incidents and management;various agencies involved in environmental protection (their roles, functions, interaction and collaboration); Development and use of strategic policies for environmental protection (such as land use planning, transport, recycling and re-use of materials);environmental quality guidelines, standards and objectives for air, water and land;treatment of water and sewage and implications for the health and safety of water supplies and surface waters (including bathing water);environmental and health impact assessment; best practical environmental option for integrated pollution prevention and control; noise monitoring and abatement methods; the use of national and international standards and guidelines in assessing the impact of noise;air quality management and challenges to improving air quality;environmental radiation associated with high-voltage power transmission, telephony and natural emissions such as radon; procedures for the determination and management of contaminated land; principles of sustainable development and their influence on waste management strategies.

CCH 926: Transport Planning and Sustainable Mobility (3 Units) E
Transport Planning (concepts and impacts); Policy implemented by transport plans; creation and the link to policy(International, National, Regional and Local variations); funding as part of the process; Maintaining and implementing Transport Plans;Travel Plans as part of Transport Plans: commercial/residential sustainable development (site visit); Elements of travel planning; Delivering Transport Plans: incentives for smarter travel (walking, cycling, public transport, teleworking); Influencing travel decisions; Travel Information; Personalised travel planning; Park and Ride, public transport ticketing.

CCH 927: Housing and Green Space Management (3 Units) E
Climate Design of Buildings and Cities:Human comfort as a basis for the active shaping of the living environment in settlements; critical assessment of the changes in human requirements in relation to societal conditions; Contemporary climate design principles for buildings, urban and rural organisation, material choice, structural design, thermal mass; sustainable communities design principles;Technology and Housing: Building envelope; Definitions of sustainability; Role of design in sustainable housing; Technology and Society; Community and Sustainable Housing; Solar Homes and Water Resources and Housing; Where Not to Build and Open Space;  Planning and designing the building enclosure; Green Building Models (LEED & Green Globes) and Certification; Planning for high performance buildings: Net-zero and passive houses; interactions of building design and building systems; Heating and air conditioning; Indoor air quality; Geothermal and renewable energy technologies; Green Space Management: History, background, developments and current status of UFUG resources in Europe and abroad; Strategic management of the urban green resource; Benefits, values and uses of urban green areas (ecological, economic, social, cultural, human health etc); UFUG policies, planning legislation and regulations in urban areas etc.   
CCH 932: Climate Change, Energy Systems and Settlements (3Units) E
Climatic conditions as basis for human activity and settlements; development of society in relation to the local climatic and topographic conditions, resources availability (food, building material, energy), technical skills and the societal framework; An assessment of population development and its implications on settlements, buildings and resource consumption with particular focus on energy consumption; State of the art of energy provisions and policy; Energy from the Environment: Importance of renewable energies, Solar power, Wind power, Hydropower and tidal power, Nuclear fission and fusion and Biomass; Geothermal power; principles, function and applications, advantages and disadvantage of energy systems in buildings and on community scale; energy systems and the shaping of settlements and the conditions that resulted in the agricultural and industrial revolution; impacts of population migration and the emergence of megacities; critical evaluation of the potential of eco-cities; establishment of design priorities and implementation phases to achieve sustainability targets; The assessment of global and regional climate change implications and associated mitigation / adaptation strategies; concepts of sustainability, ecological and carbon foot printing.

CCH 999: PhD Dissertation (6 Units) C
Approved topics to be determined by both student and supervisor, research carried out and passed.

INTERNATIONAL PARTNERSHIPS
Currently, the national and international partners of this programme are:  
(a) Institute of Remote Sensing, Julius Maximilians University of Wurzburg, Germany 
(b) Centre for Development Research, (ZEF), University of Bonn, Germany
(c) West African Climate Systems, Federal University of Technology, Akure, Nigeria 
(d) Kwame Nkrumah University of Science and Technology, Ghana 
(e) University of Abomey-Calavi, Benin
(f) University of Lome, Togo
(g) Université Cheikh Anta Diop de Dakar, Senegal
(h) Université Félix Houphouët-Boigny, Abidjan, Cote d’Ivoire
(i) University of Cape Coast, Ghana
(j) Université Abdou Moumouni de Niamey (UAM), Niger
(k) Institut Polytechnique Rural de Formation et de Recherche Appliquee (IPR-IFRA) de Katibougou, Mali
(l) University of The Gambia (UTG), The Gambia
(m) WASCAL Headquarters in Accra, Ghana
(n) WASCAL Competent Centre, Ouagadougou, Burkina Faso
Four of ten WASCAL’s DRPs constitute the International Advisory Board members of the PhD programme including our main German partner, University of Wurzburg. This Board’s responsibility includes ensuring that:
(a) The FUT Minna PhD programme operates within the framework of WASCAL guidelines by ensuring uniformity with the other nine PhD programmes in the mode of implementation of the programme;
(b) As much as possible, a compromise is arrived at, in the case of clear differences in the modus operandi of FUT Minna, Postgraduate School. This uniformity includes:
(i) The number and composition of the Boards for the programme (e.g. only FUT Minna, Advisory/Academic Board and the International Advisory/Academic Boards are recognised by WASCAL);
(ii) The admission of qualified candidates (one each from the 10 participating countries as WASCAL scholars); The staff/student ratio is 1:10 students. It is worthy of mention that the students are expected to assess both their lecturers and their supervisory team;
(iii) The DRP maintains continuous collaboration with the Competence Centre in Burkina Faso and with other Universities within the framework of WASCAL;
(iv) Participate in scrutinizing research proposals and budget before submission to Accra for approval and release of research grant; and
(v) Other critical matters that ensure a smooth operation and working relationship with the Host University etc.
TheDoctoral Research Programme (DRP) under the framework of WASCAL capacity building programme in the Federal University of Technology, Minna will be subjected to periodic Financial and Equipment Auditing; Course Monitoring and Evaluation for quality assurance and adherence to international best practices. Regarding these, there will be submission of quarterly reports to the Administrative Headquarters in Accra, Ghana,from the WASCAL Directorate and Centre; and if need be, a group of multicultural and discipline rated international assessors may be sent by the HQT in Accra to ensure the programme adheres to international standards.

PROGRAMME FACILITIES   (Faculty/Lecture/Laboratory, Classroom, Seminar/Boardroom and Common Room Facilities)
(a) Contribution of FUT Minna: 
(b) Expected WASCAL Contribution:
Expected contributions from WASCAL include, but not limited to the following:
a) Teaching and research equipment: video conferencing equipment, NOAA satellite receiving equipment, Visalla Automatic Weather Station; Air pollution sensors;Electronic teaching board(1) or smart board; multimedia overhead projectors (2); GPS; Meteorological data;
b) Additional laboratory equipment such as 5 additional state-of-the-art PCs for GIS, DIP, Modelling laboratory exercises;
c) Upgrading the directorate’s Office Equipment (Coordination Unit): state-of-the-art PC (1), laptop (1); Laser-jet colour printer (1); A4 scanner (1) ; standing collating photocopying machine (1);
d) Stand by Generator;
e) Functional Borehole;
f) Upgrading the internet connection and networking of students’ computers and printers;
g) 5 licences of current versions of ArcGIS, IDRISI SELVA and Minitab Statistical software for the Geospatial modelling 
h) Possible replacement of minibus for transportation of staff and students; and for field trips. 
i) E-learning and video-conferencing equipment
j) Subscription to electronic libraries and relevant journals
k) Miscellaneous items (Stationeries etc)
l) Stipend and research grant for  students
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