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CHAPTER ONE

1.0 INTRODUCTION

The implementation of Article 6 of the United Nations Framework Convention on Climate Change (UNFCCC) became very important during the Eight Session of the Conference of parties of the UNFCCC by COP Decision 11/CP.8 in New Delhi. At the meeting, a five-year work programme was developed and parties were tasked to conduct a national survey and to prepare development strategy for implementation. Implementation of Article 6 of the Convention, include the following elements: education, training, public awareness, public participation, public access to information and international cooperation.

1.1 Justification of the research

The national survey will:

· Provide flexible country-driven actions addressing specific needs require for implementation of the Article 6 in Ghana; 
· Reflect national priorities and initiatives that could easily be supported by development partners;
· Provide opportunities that will help establish appropriate programmes, policies and actions to climate change and its impacts on human livelihood;

· Provide appropriate response strategies to enhance education, awareness creation and enhance access to information and

· Provide appropriate mitigation and adaptation opportunities to reduce impact of climate change.

1.2 objectives

The objective of the programme is to conduct survey that will seek to identify and inventory:

· Current national activities and programmes that are relevant to Article 6

· Assess human resources and other assets for implementation and 

· Provide need for greater capacity and funds






CHAPTER TWO

2.0 METHODOLOGY

This chapter presents the method and materials used to collect relevant data in order to satisfy the research objectives.  The countrywide survey was conducted to assess the needs and requirements for implementation of the Article 6. The method used in the survey comprises: personalized questionnaires, in-depth interviews and stakeholder forum.  

A total of one thousand two hundred (1,200) questionnaires were administered and data collected were analyzed both quantitatively and qualitatively. 

The scope of questionnaire targeted three (3) main ecological zones in Ghana. These include the forest, coastal and savannah. Responses were received from universities/academia, research institutions,
public sector, government institutions, local authorities, non-governmental organizations, community-based organizations, general public and intergovernmental organization/development partners.    The detailed representation of audience, their age classes and sex ratios are as presented in figures 2.1, 2.2 and 2.3 below.       

[image: image1.wmf]Figure2.1: Stratification of audience received from the national survey
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Figure 2.2: Sex ratio of respondent

Figure 2.3: Age classes of respondent

2.1 Data collection

Collection of primarily data was mainly through interviews of representative sample of different stakeholder groups. These interviews were based on questionnaires, with a set of fixed questions with open and closed answers. The open section allowed respondents to express their comments or remarks by interviewees. Other sources of primary data were in-depth interviews with climate related agencies such as Environmental Protection Agency (EPA) and Ghana Meteorological Agency (GMA). 

Secondary data were also generally obtained from literature review. Both quantitative and qualitative research methods were used.

2.2 Stakeholder forum

One day national stakeholder consultative forum was conducted to seek comments, suggestions, identify needs and gaps of national the survey for development. At the end of the forum, a national action plan was developed for implementation of Article 6 of the Convention.

2.3 Data analysis

Information from the questionnaires were tallied and adapted to an Excel format. Analyses were made through direct count and frequencies were derived from percentage of counts. The results were presented in the form of figures (bar and pie charts) and tables. Some of the results were also compared with existing data. 

                                                          CHAPTER THREE 

3.0 RESULTS

This chapter comprises the most relevant results of the survey work carried out, presented according to the objectives of Article 6 of the Convention. The survey results were presented along the lines of the six major areas of the Article 6 work programme.  These were public awareness, public access to information, education, public participation, training and international cooperation.

3.1 Public awareness to climate change
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The results from the national survey identify individual observations to changes in climatic elements. From the inventory results, signs of changes in climatic elements were observed mainly on temperature, rainfall, solar radiation, sea level rise and prolonged harmattan. 

Figure 3.1: Percentage awareness on climate change Figure 3.2: Period of observation

Specific variations in climatic elements observed by respondent include:

Rainfall

· Unpredicted, irregular and erratic

· Changes in distribution (minor season are frequent and more heavier)

· Changes in rainfall patterns (inception delayed in major season)

· Rains all year rounds in the south

· Longer dry season in the north

· Very heavy rains, accompanied with storms and flooding

Solar radiation

· Intense solar radiation

· Less humidity

· Very high daily and night temperature 

· Increased room temperature

Sea level rise

· Coastal erosion (especially eastern coastline)

Harmattan

· Late start and prolonged harmattan period

While 8 percent of the respondents considered climatic variations as natural phenomenon (since no two years are the same), over 90 percent of them recognised changes as mainly due to effects of human-induced activities (Figure 3.1). The general perception of changes in climatic elements was clear in all the ecological zones of Ghana with most of their observations occurring within the last half decade (5years) (Figure 3.2). 

Climatic variations and their effects on human livelihood and development were linked to successive complains from respondents. Many of these complains were on changes in rainfall distribution and pattern, high solar radiation and increased in temperature. Actually, respondents were aware of climatic variations but how to mitigate them. As indicated in figure 3.3, awareness level of climate change was found to be about 50 percent with most of the respondent ranging between 30 and 50 years.
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Figure 3.3: Level of awareness of climatic variation    Figure 3.3: Age classes of          

                                                                                                                 respondents

During the fieldwork of this research, several responses were received as causes of climate change. These include high deforestation rate, increased population pressure, land use for urban and agriculture and vehicular emissions. Again respondents identified the most five (5) prioritized national programmes that would require immediate attention for implementation as agriculture, forestry, water resources, industry and waste management (Fig. 3.5). 
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Figure 3.5: National programme prioritised for implementation

3.2 Lessons Learnt For Adaptation

To fulfill the objectives of the national survey some of the respondents drew their experiences for adaptation to help mitigate effect of climate change. These were identified to include:

· Adopt reservation and save forest

· Modify farming practices from arid to forest zones

· Practice conservation agriculture

· Adapt to unleaded petrol

· Practice recycling and reuse and

· Ensure policy changes to respond to rapid implementation of climate change programmes
3.3 Public access to information on climate change issues

The findings on the national survey reveal that access and availability of information on climate change was very limited in Ghana. Public access to information was found to be less than 20% (Fig.3.6). The main sources of information were found to be newspapers, followed by television and radio. Thus radio, which is extensively listened in Ghana and well patronised by masses of the population, contributed only 6 percent to climate change issues (Fig.3.7) 

Most respondent considered Environmental Protection Agency (EPA) and Ghana Meteorological Agency (GMA) as the most possible sources of information on climate change issues. 
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Fig.3.6. Access to information                            Fig.3.7. Sources of information   

From the survey, respondents identified the most appropriate medium to promote public awareness on climate change. As indicated in figure 3.7 radio was rated very high, followed by television and brochures.  Others include newspapers, posters, and fliers among others. The following languages were also chosen for dissemination of information on climate change. They were English language in addition to all major languages in Ghana including Akan, Ga, Ewe, Dagbani, Hausa and Nzema.
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Fig. 3.8. Medium to promote awareness creation on climate change

3.4 Education

Respondents to the questionnaires rated education on climate change very high. Education received 100% counts and was considered to be very important at all levels (basic, secondary, tertiary) as well as general public and others (politicians and media) (Fig.3.9). Thus, incorporation of climate change into school curriculum became one of the frequent answers. Most respondents emphasized that issues on climate change be organized as a modular programme. They however proposed that education on climate change should not stand alone but be integrated  within relevant course structures in colleges and the universities.
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Fig.3.9. Category of people that need be educated on climate change issues
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Relating to sectors/programmes on climate change that the general public might be interested to be educated on, majority of the respondents choose sciences of climate change, followed by clean development mechanism (CDM). Others were policies, mitigation and venerability, inventories among others (Fig.3.10).

Fig.3.10. Category of people that need be educated on climate change issues

Respondents recommended that various forms of media for education on climate change to include electronic, prints as well as formal and informal education (Figure 3.11) 
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Fig.3.11. Forms of require for effective educated on climate change

3.5 Public Participation

Respondents felt that stakeholder participation was crucial if there should be any success in implementation of Article 6 programme. Most stakeholders showed interest to be actively involved in climate change activities but lacked the requisite knowledge, support and equipment for their effective participation.  

The national survey identified major stakeholders of climate change to include EPA, environmental and social non-governmental organization (NGOs), community-based organizations (CBOs), Forestry Commission, Crop Research, Water Research, Statistical Service, Ghana Meteorological Agency, University of Ghana, University of Cape Coast, Kwame Nkrumah University of Science and Technology, University of Development Studies, Ministry of Agriculture, Ministry of Energy, Ministry of Private Sector, Ministry of Communication and Technology and development partners.  Others are Information Services Department, District Assemblies and Regional Coordinating Councils, farmers and Land owners, Traditional Authorities, Politicians, Media, students and the general public. It was found from the survey that most of these stakeholders were in one way or other involved in an activity that was relevant to climate change.
These stakeholders pointed out their contribution to support success implementation of the programme to include:

· Join and support good local initiatives 

· Provide funds, logistics, expert knowledge and information

· Motivate stakeholders

· Institute training of trainers programme

· Make available brochures, handouts, etc for awareness creation

· Support community-based programme that are relevant to climate change

· Ensure frequent interaction with other stakeholders

· Support and incorporate climate change activities in public education on open days for awareness creation (farmers day, students forum and festivals)

· Formation of environmental clubs

· Provision of equipment (forecasting and expansion of forecasting stations, satellite images)
3.6 Training
Personal communication within some of the communities revealed that training of stakeholders is must and would remain the backbone to climate change mitigation. Respondents suggested that training should be organized from local, sub-regional, regional and international levels. Training of trainers was therefore considered to be very effect.

Targeted workshops and outreach programmes were considered very important forms of training for all stakeholders (Fig.3.12). Major materials considered to be relevant for capacity building on climate change activities were video, audiotapes as well as handouts. Others include site visits and the use of remote sensing materials (Fig. 3.13).
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 Fig.3.12.Various forms of training                        Fig.3.13. Material for training                                 

When asked about the category of people to be trained on climate change issues, most frequent answers were all levels of stakeholders. Most respondents indicated a cross section of stakeholders including expert of climate change, private sector, NGOs/CBOs, traditional authorities and government institutions among others in ascending order (Fig. 3.14). Other comprises parliamentarians, media and the general public
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Fig. 3.14. Stakeholders that need be trained on climate change issues

3.6.1 Sources of funding
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In relation to funds to support climate change activities, respondents identify Developing partners and Government of Ghana (GoG) as major sources of funds (Fig. 3.14).

Fig. 3.15. Sources of funds

Funds from the Central Government 

Interview with some of the respondents proposed Ministry of Environmental and Science setting up a climate change fund that could be registered with the Registrar General’s Department and given its legal mandate to operate as an entity with board of directors who will manage the resources and channelled it to climate change activities. In addition to mobilization of funds from the central government, the national stakeholder forum proposed imposition of taxes on the private sector for climate change activities.

Other sources of funds  

Respondents considered other sources of funding to be mobilized from the environmentalist and major corporate bodies.

3.7 International Co-operation
International co-operation in Article 6 activities, for that matter climate change, received 100 percent count from the national survey. Most intergovernmental organizations expressed interest and wiliness in supporting education and awareness creation and other development programmes of climate change. Some development partners identified specific activities that could be performed to enhance climate change effects as follows:

· Ensure political will and full commitment

· Assist in exchange programmes and exchange notes

· Compliment livelihood projects targeted towards climate change

· Co-sponsor education and awareness creation programmes

· Help strengthen NGO/CBOs on climate change activities

· Assist in technology transfer

· Abide by rules and policies of climate change

· Pool resources to support climate change programmes

· Assist in capacity and institutional development 

· Support research and advocacy

· Provide networking and expert knowledge

· Control and monitor GHGs

· Remove trade barriers

· Ensure constant dialogue, exchange of ideas and practices

· Create awareness both on ground and especially state institutions and

· Provide information on climate change

Other stakeholders also pointed out some of the activities they could do in common with development partners to enhance implementation of the Article 6 programme. These include:

· Prepare credible project proposal for funding

· Promote joint environmental education and awareness creation

· Ensure exchange programme

· Support establishment of climate change fund

· Assist in formulation of common climate change policies

· Assist in research, education and training

· Assist technology transfer and 

· Ensure implementation of common programmes

3.7.1 Activities with neighbouring countries

Trans boundary programmes among the West African sub-region was also captured in the national survey. According to the respondents, implementation of common programmes covering natural resources management, environmental education and awareness creation are essential for strengthening frontier bonds and development. The following activities were recommended for nieghbouring countries for implementation and to avoid leakage in GHGs to ensure sustainable development.

· Ensure trans boundary management of natural resources

· Organize workshops and share experience on the ground

· Develop common policies, ensure compliance and enforcement

· Collaborate and exchange programme

· Build capacity of local groups and organizations

· Sign and implement common policies

· Increase sub-regional awareness

· Ensure joint monitoring and supervision of activities

· Exchange programmes, sharing data and information and

· Promote joint research and publication

3.8 Barriers to implementation of UNFCCC and Kyoto Protocol

It was realized during the survey that some of the respondents were anticipating barriers to the implementation of the Convention and Kyoto Protocol. Out of the 1,200 respondents, 810 affirmed their support for possible barrier to implementation (Fig.3.16). 
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Fig. 3.16. Barriers to implementation of UNFCCC and Kyoto Protocol 

Reasons for barriers

Respondents assigned the following reasons to their answers:

· Lack of funds and logistics to carry out climate change programmes

· Lack of commitment, participation and apathy

· Lack of expertise

· Political interference and bureaucracy 

· Inadequate co-ordination amongst state institutions

· Low level of education and respect for environment

· Illegal operations and corruption

· Protection of economic interest

· Language barriers

· Lack of commitment in combating global menace

· Poverty

· Inadequate legal framework to ensure enforcement

                                                          CHAPTER FOUR 

4.0 DISCUSSIONS

4.1 Climate change education and awareness creation in Ghana

As illustrated in figure 3.3, most people were aware of climate variations and its effects on their livelihood and development. Most stakeholders were ready to support in educating the masses by creating awareness on climate change within their communities in support the ideal of combating the global menace. All the 1,200 persons interviewed welcomed the idea of climate change education, awareness creation and other possible means of mitigation, and gave several reasons as well as activities they would like to get involve in supporting climate change activities. Their support ranges from distribution of brochures to the actual implementation of clean development mechanism.

Moreover, discussions with some the universities, research institutions, NGOs, Chiefs, district assemblies and some development partners confirmed that, most stakeholder are engaged themselves in diverse activities, which are in one way or other related to climate change mitigation, though they were not aware on how their activities contribute in carbon sequestration. Such a high level of interest among stakeholders of diverse discipline can be considered a good sign for development since such an enthusiasm would finally get them involve in climate change programme. 

However, access to information on climate change was found to be very limited. Knowledge available on climatic variation has mainly come about through impact of climate change on human livelihood and development. Thus, for the past half decade, rainfall has been unpredicted and its distribution pattern has also changed. Coupled with intense solar radiation, the weather seems unfriendly with drastic consequence on agriculture and human health among others. Radio which reaches most people in Ghana and well listen in most communities fail to discuss issues on climate change. Most climate change information are only available to the elites few on either television and/or newspapers.

4.2 Human resources and other assets available to support implementation of 

      Article 6

From the survey, stakeholders were found to be interested and ready to participate in the implementation of the Article 6 programme. However, most of the respondents complained of the lack of requisite knowledge and materials needed for education, training, awareness creation and participation in the programme.  However, respondents proposed various ways where funds could be mobilized locally in addition to donor funding to support climate change programmes. These include setting up climate change fund and introducing taxes rebates from the private sector. Others proposed sustainable livelihood that would tend to improve socio-economic lives of the communities, protect the environment and enhance environmental education.   

Though the Climate Change Unit of EPA has strong collaboration with the research institution, the Ministries and the Academia, it was also recommended during the national consultative meeting for the Unit to forge more links with the NGOs, Local Authorities and district assemblies for the implementation of Article 6.  It is believed that effective communication among the stakeholder could be a tool for good cordial relationship and ensure success implementation.

Human resources were found to be limited in the direction of knowledge on various issues on climate change.  Issues on climate were considered very scientific. Most respondents therefore choose to be educated on the sciences of climate change and clean development mechanism to enhance their understanding on greenhouse gases in the atmosphere and global warming. 

Depending on the community, local languages and English were considered as appropriate medium for education and dissemination of information on radio and television programmes. Moreover, formal and informal education through outreach programmes, workshops and formation of environmental clubs in schools were considered as efficient strategies for environmental education and awareness creation.

                                                          CHAPTER FIVE 

5.0 CONCLUSION

The success of implementation of the Article 6 was believed to be the responsibility of all stakeholders: local, sub-regional and other multilateral partners. Stronger collaboration of experts, development partners and the general public is therefore needed to sustain the readiness and enthusiasm of stakeholders in climate change education and awareness creation in Ghana.  

For this reason, a national stakeholder consultative forum was organized to development strategy for the implementation of the A6 (Appendix 1 and 2). The one-day national forum ended with an action plan based on the results of the national survey (Appendix 3). Various activities like developing of brochures, including climate change issues in school curricular, organise quizzes/ clubs/debate/ inter-schools competition, use of cinema vans, radio and television and identification of best practices in traditional knowledge among others.

From the survey and the action plan, ways have therefore been identified to promote education and awareness creation for which stakeholders can be involved to fulfil the objectives of A6. However, such positive impacts will be felts when the stakeholders play their part in assigned task and contributions of various components of A6.

When these activities are successfully done, there is no doubt that implementation of A6 will thrive. This therefore calls for active participation of all stakeholders of climate change for education, awareness creation and mitigation of greenhouse effects in the atmosphere.

Appendix 1: Strategic Action Plan for Article 6

	AREA
	RESPONSIBILITIES
	ACTIVITIES
	TIME FRAME

	Public Awareness
	Media, Information Service, EPA/MES, NCCE, Proposed National Commission on Climate change, NADMO
	i. 6 documentaries on vulnerability of climate change in Ghana

ii. 2 Jingles each on radio and television

iii. Yearly quiz competitions/debate in educational institutions

iv. 10 best practices in traditional knowledge identified in each region

v. 1 feature article each month in Daily Graphic or Times newspapers

vi. 1 information van each in northern and southern part of Ghana

vii. Repackaging climate change information in 3 major languages 
	Short term and on-going

(2005-2020)

	Public Accessibility to information
	EPA, Ghana Library Board, Ministry of Communication and Technology, Information Services Department, Meteorological Services Department, Geographical Information Services in the Universities, Institute of Renewable Natural Resources, Agricultural, Geodetic Engineering, Biological Science Departments, BIRD- KNUST, Geography Department, School of Medical Sciences, District Assemblies
	i. 10 information sources designated in each region

ii. Create a website for climate change  

iii. 5 billboards for national, 2 for each regional, and 1for district capital

iv. 5 million leaflets (pamphlets, brochures, fliers etc)

v. Create 5 regional and 10 district environmental desks

vi. Expand meteorological stations from 50 to 200

vii. Provide 50-100 climate change related books to regional/district libraries

viii. Create 10 climate change desk in Council of Chiefs Secretariats, 

ix. Ensure churches and mosques incorporate climate change information in durbars

x. Information materials packaged in 5 different languages in Ghana


	Short, medium and long term

(2005-2020)

	Public Participation
	Media, NGO’s, Chiefs, EPA, District Assemblies, Universities, Ghana Education Service, Centre for National Culture, National Youth Council
	i. Phone-in programmes and text messages introduced after radio discussions

ii. 1 Public debates/durbars in each of the 10 regions annually

iii. Annual focus group discussions on climate change issues 

iv. Climate change environmental clubs introduced in each high school in Ghana

v. Annual competitions in high schools on climate change

vi. Monthly theatre shows on climate change

vii. Annual Rap music competition on issues of climate change

viii. Annual Miss climate change Ambassador

ix. Monthly integrated climate change discussions on radio and TV
	Short, medium and long term

(2005-2020)

	Training and Education
	Council for Scientific and Industrial Research, Ghana Education Service, NGOs & Agencies, Institute of Education, University of Cape Coast, Association of Professional Bodies, National Centre for Mathematics & Mathematical Sciences of KNUST, All Universities in Ghana
	i. Mainstreaming climate change into University programmes (e. g. inter-faculty courses, special short-term courses on climate change)

ii. Climate change related projects for BSc. MSc and PhD

iii. Climate change development fund for research and community –based projects

iv. Semi-annual training for policy makers (policy briefs) and Business Executives

v. Annual training in negotiation and lobbying skills

vi. Annual policy seminars on climate change for Ministers, Parliamentarians, Chief Directors etc

vii. Mainstreaming climate change into environmental studies curricula of basic schools and training colleges

viii. Development of source manual for teachers

ix. Sponsorship on post-graduate training


	Short, medium and long term

(2005-2020)

	International Cooperation
	Donor Agencies – UNDP, NCMMS, UNESCO, ICTT, UNEP, Ministry of Local Government and Rural Development
	i. Bilateral co-operation – University level cooperation; in the area of research and development

ii. Industrialists exposure to foreign counterparts

iii. Sister-city cooperation

iv. Regional cooperation – NEPAD; attaching importance to environmental issues
	Short, medium and long term


Appendix 2: Agenda of the National Forum 

18 OCTOBER
:
Arrival of Participants

19 OCTOBER

0830 – 0930

:
Registration of Participants

OPENING SESSION




Chair :  Prof. Ben Baffoe Bonnie

0930 – 0940

:
Introduction of Chairman and Chairman’s Response

0940 – 1000

:
Welcome Address by Pro-Vice Chancellor KNUST

1000 – 1015

:
Purpose of Workshop William K. Agyemang-Bonsu 

1015 – 1030

:
Statement by UNDP Representative

1030 – 1050

:
Keynote Address by Hon. Prof. Kasim Kasanga





Minister of Environment and Science

1050 – 1115

:
Coffee Break

TECHNICAL SESSIONS

TOPIC 1

:
Climate Change Technology 

Development And Transfer.





Chair – Edward O. Nsenkyire

1115 – 1215

:
Overview of Ghana’s Climate Change Technology





Needs and Needs Assessment – Process and outcome





William Kojo Agyemang-Bonsu

1215 – 1300

:
Draft Climate Change Technology Transfer Policy





Framework – Larsey Mensah

1300 – 1430

:
Lunch Break 

1430 – 1530

:
Discussion and stakeholders’ input into draft climate

 change Technology Transfer Policy Framework

TOPIC 2

:
Ghana’s Second National 

Communication 

Chair - Prof. Oteng-Yeboah

1530 – 1600

:
Report on the review/analysis of climate change





activities.  Recommendations for preparation of second





national communication 





Prof. Haruna Yakubu

1600 – 1615


Outline of the Second National Communication





William Kojo Agyemang-Bonsu

1615 – 1630

:
Coffee Break

1630 – 1830

:
Stakeholder consultation exercise for the preparation





of Ghana’s Second National Communication.

1830


:
Close 

20 OCTOBER

TOPIC 3

:
Climate Change Impacts Vulnerability





And Adaptation 





Chair Prof. J. H. Ephraim

0900 – 0930

: 
Impacts of climate change on human health





Prof. Ben Baffoe Bonnie

0930 – 1000

:
Inter linkages between climate change and poverty





focus on Ghana Poverty Reduction Strategy





Mr. Winfred Nelson

1000 – 1030

:
Climate Change impacts on women’s livelihoods 





Mrs. Patience Damptey

1030 – 1045

:
Coffee Break

1045 – 1115

:
Impacts of climate change on cocoa production –





preliminary assessment and results





Dr. Anim-Kwapong

1115 – 1245

:
Impacts of Climate Change on root-crops production





Mrs. Regina Sagoe

1245 – 1315

:
Inter linkages between climate change and land





management – Prof. E. A. Gyasi

1315 – 1445

:
Lunch Break

1445 – 1515

: 
Climate change and fisheries production





Dr. Joyce Dontwi

1515 – 1600

:
Scenarios for vulnerability and adaptation 





assessment – Mr. Z. Minia

1600 – 1700

:
Stakeholders Discussion – inputs into Second





National Communication

1700


:
Close

21 OCTOBER


TOPIC 4

:
Climate Change Institutional Set-Up





Chair:  Dr. S. Duah-Yentumi
0900 – 1000

:
Draft legislation for climate change institutional set-up





Mr. George A. Sarpong

1000 – 1030

:
Discussion on Draft Climate Change Legislation

1030 – 1045

:
Coffee Break

TOPIC 5

:
Climate Change Education, Training 

And Public Awareness

Chair: Dr. F. A. Yeboah

1045 – 1100

:
New Delhi work programme on Article 6





Mr. William Kojo Agyemang-Bonsu

1100 – 1200

:
Presentation of results on survey on Ghana’s current





needs and requirements for implementing Article 6





Mr. E. Tachie-Obeng

1130 – 1230

:
Discussion on national Article 6 survey results

1230 – 1330

:
Lunch Break

1330 – 1530

:
Development of strategy paper for long-term Article 6





program in Ghana

1530 – 1730

:
Discussion on strategy paper 

1730


:
Close of workshop
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	EPA

P. O. box 1505

Sunyani


	061-27480/81

020-8126050
	vanpee@yahoo.com

	2.  Dr. G. J. Anim-Kwapong
	CRIG

New Tafo Akim

P. O. box 8
	027-609900

0244- 983278
	gkwapong@crig.org

	3.  Dr. Joseph K. Adu
	P. O. Box AH 1243

Achimota


	020-8147943
	duakon@yahoo.co.uk

	4.  Mr. William Abaidoo
	EPA

P. O. Box M.326

Accra


	664697/8
	wabaidoo@yahoo.com

	5.  Dr. Ohene- Yankyire
	Department of Agriculture, Economic, KNUST

Kumasi - Ghana 
	Office : 051-60326

Mob:  0244-4465520
	oheneyanky@yahoo.com

	6.  Mr. J. G. K. Owusu
	C/o IRNR, KNUST

Kumasi


	027-7412230
	jgowusu@hotmail.com

	7.  Mrs. Philomena Boakye-Appiah


	EPA, Box 9091, Kumasi
	020-8120202
	ppopba@yahoo.com

	8.  Mr. Eric Anhwire


	ENAPT, Box 239

Accra


	0244 993365
	trezegh@hotmail.com

	9.  Mr. K. Nuamah


	ENAPT, Box 238

Accra


	0277728077
	enaptcentre@yahoo.com

	10. Dr. S. Ohemeng-Dapaah
	Crops Research Institute

P. O. Box 3785

Kumasi


	020-8160115
	sohemengdapaah@yahoo.com

	11. Dr. Paul Sarfo Mensah
	BIRD, KNUST

Kumasi


	020 8168433
	Pksm01@yahoo.com

	12. Mr. Kofi Asante
	Energy Foundation

Box CT 1671, Accra


	021-515611

020 5110408
	Kasante791@hotmail.com

	13. Dr. Johnson Boanuh
	EPA, Box MB 461, Accra


	020 8140851
	jboanuh@hotmail.com


	14. Mr. Yaw Okyere-Nyako
	Ministry of Finance


	0244 270527
	Yawvon99@hotmail.com

	15. Dr. Evans Adei


	Dept of Chemistry, KNUST,  Kumasi
	051- 60305
	eadei@yahoo.com

	16. Mr. Felix Asante
	Dept of Geography

General African Studies

KNUST


	0244 633682
	Couzon_species@yahoo.com

	17.  Ms. Rosemary Boateng


	EPA, Box M.326, Accra
	664697/8, 0244806541
	roseboateng@hotmail.com

	18.Dr. Stephen Duah-Yentumi


	UNDP, Accra
	773890/6
	Stephen.duah-yentumi@undp.org

	19. Mr. Emmanuel Amekor
	Volta River Authority

P. O. Box 77

Akosombo


	0251 20313

0244 779983
	eamekor@yahoo.com

	20. Mr. Asher Nkegbe
	EPA, Wa UWR

Box 179, Wa
	0756 22479

0244 297779
	ashernkegbe@yahoo.com

	21. Mr. Samuel Kofi Agbetsiafa
	EPA, Volta Region

Box 513, Ho


	091-26529

0244 656816
	skagbet@yahoo.com

	22. Rev. Prof. Mensah Bonsu
	Dept of Soil Sciences

UCC, Cape coast


	042-30851

0244 704512
	mensbons@yahoo.com

	23. Prof Ben Baffoe Bonnie
	KNUST, SMS


	20 8113730

051 29119
	bebbonnie@yahoo.com

	24. Dr. F. A. Yeboah


	SMS, KNUST
	020 8162373
	fayeboah@yahoo.co.uk

	25. Mr. Stephen Nkansa-Buabeng
	BIRD, KNUST, Kumasi
	051-60406

020 8168541


	snbuabeng@yahoo.com

	26.  Dr. Joyce Dontwi


	MOFA, Fisheries, Northern Sector, Box 1252, Kumasi


	020 8138431

051 23585
	joydont@hotmail.com

	27. Ms. Regina Sagoe
	Crops Research Institute

P. O. Box 3785

Kumasi


	0244 441984
	r.sagoe@cropsresearch.org

	28. Prof. Charles Quansah
	Dept of Crop Science

KNUST, Kumasi


	0244 410051
	

	29.  Dr. Eric Asare
	Dept of Crop Science

KNUST, Kumasi


	0244 462870


	

	28. Dr. William Oduro
	IRNR, KNUST, Kumasi
	233-052 60375


	williamoduro@yahoo.co.uk

	29. Mr. William K. Agyemang-Bonsu
	EPA, Box M.326, Accra
	664697/8
	wbonsu@epaghana.org


	30. Prof. E. A. Gyasi


	Dept of Geography

University of Ghana

Legon
	500382
	edgplec@africanonline.com.gh

	31. Mrs. Patience T. M. Damptey
	National Nuclear Research Institute

P. O. Box LG 80

Legon


	401272

0244 363813
	damptey@ghana.com
ptmdamptey@hotmail.com
ptmdamptey@yahoo.com


	32. Mr. E. Tachie-Obeng
	EPA, Box M.326, Accra


	662465
	etachieobeng@yahoo.com
eobeng@epaghana.com


	33. Mr. Larsey Mensah


	Ministry of Environment & Science, Box MB 232 Accra


	0277 424254

656271
	larseym@yahoo.com

	34. Mr. M. F. Biney
	ECG H/O

Electro-Volta House

Box 521

Accra


	021 676727 Ext 130

020 8165359
	mattbiney@yahoo.com

	35. Mr. E. R. Ahiable


	Valco, Box CO 625, Tema
	021-231004 Ext 1516

020 8110597
	Emmanuel.ahiable@valcotema.com

	36. Emmanuel Dugan
	UNV/PLEC GHANA

Univ. of Ghana


	021-500382

0244 645094
	Dugan_k@yahoo.co.uk

	37. Mrs. Sarah Agbey
	Friends of the Earth
	021 512312

020 8124700
	sarahagbey@hotmail.com


	38. Diana Aryeetey
	Ghana Standard Board

Box MB 245, Accra or

Box LG 254, Legon


	021 500065/6

0244 755909
	Anaidd10@yahoo.com

	39. Mr. Z. Minia
	Metro Services Dept

Box 87, Legon

Accra


	021 7012520
	metro@africaonline.com.gh

	40. Mr. Edward O. Nsenkyire


	MES, Box M232

Accra


	673336 - 021

020 2013276
	mest@ghana.com


	41. Mr. Samuel Anku
	EPA, Box M.326, Accra
	664697/8


	sammyanku@hotmail.com

	42. Hon. Dr. Matthew Antwi


	MES

Accra


	020 2217914

021 662533
	

	43. Mr. William Hayfron-Acquah
	EPA, Box M.326, Accra
	664697/8

0244 633684


	willieacquah@yahoo.com

	44. Ms. Irene Heathcote
	EPA, Sekondi

Box 219, Sekondi


	0244 383367

031 46058, 031 46417
	Irene_heathcote@yahoo.co.uk

	45. Prof. Haruna Yakubu


	Physics Dept, UCC

Cape Coast
	0244 378726
	yakubuh@hotmail.com
yakubuh@netscape.net

	46. Mr. Oppong-Boadi
	EPA, Eastern Region 

Box 724, Koforidua


	081-22572

0208186958
	jatsutsagh@yahoo.com

	47. Chris Nunoo


	Graphic 

Box 2109 Kumasi


	051 25387


	

	48. Ms. Agartha Gati
	Fox Fm

Box 5867, Kumasi


	051 34098
	

	49. Mr. Kennedy Owusu-Afriyie
	Forestry Research Institute of Ghana, Box 63, UST, Kumasi


	0244 838245
	koafriyie@forig.org

	50. Ms. Marian Maud Mettle
	EPA, Box M.326, Accra
	664697/8

0244 233406


	nyanche@hotmail.com

	51. Mr. Osei Karikari


	EPA, Box M.326, Accra
	0277403085
	Os_kari@yahoo.com

	52. Dr. I. K. Dontwi
	Department of MATHS

KNUST, Kumasi
	051 60307

051 23585


	ikedontwi@hotmail.com

	53. John Yeboah
	GTV, Kumasi
	051 22331


	

	54. Ms. Augustina Lamptey
	GBC Radio
	051 22331
	


	55. Mr. Samson Lardy A
	LUV FM
	0244 665259
	samlardy@hotmail.com



	56. Mr. J. A. Allotey
	EPA Box M326, Accra
	662693
	jallotey@epaghana.org


	57. Prof. A. A. Oteng-Yeboah
	CSIR

P. O. Box M32

Accra


	021 774380

0244 772256
	otengyeboah@yahoo.co.uk

	58. Mr. Winfred Nelson
	NDPC, Flag Staff House

BNox CT 633

Cantonments, Accra

 
	773011 Ext 124

0244 482407
	winfrednelson@yahoo.co.uk

	59. Omanhene K. Boateng
	EPA, Box 80, Bolgatanga
	024 4222941
	Omankb2000@yahoo.co.uk


	60. Prof. Kwabena Tofour
	P. O. Box AT 180

Achimota


	020 8114417

024480484
	Tutfuhene2002@yahoo.com

	61. Dr. W. K. Bannerman
	Chemistry Department

KNUST, Kumasi


	0244 852700
	William.bannerman@univ-pau.fr
Wk-barnes@hotmail.com

	62. Mr. Obeng-Appiah
	Box 8204, Accra
	020 2113275
	

	63. Dr.- Ing. Collis Fosu
	Geodetic Engineering

Department, KNUST


	020 8138440
	fosucoll@hotmail.com

	64. Mrs. Zenabu Wasai-King


	EPA, Bolgantanga
	072 23187
	zwasai@yahoo.com

	65. Dr. Emmanuel Ofori
	Department of Agric, Eng.

KNUST, Kumasi


	02443111216
	oforiegh@yahoo.com


	66. Mr. George Agyemang-

      Sampong


	Faculty of Law

Box 70

Legon


	0244278806

233-21 666519

            680027
	sampong@africaonline.com.gh

	67. Isaac Adu
	Fox Fm

Box 5867, Kumasi


	051 34098
	                         -


Appendix 4: Sample of Climate Change School Curriculum for Tertiary 

          Education

Educational component of the Climate Change project.-To be developed by the Educational Consortium/KNUST/National Center for Mathematical Sciences/Institute of Climate Change

1.
Primary and Secondary School Systems:

· Develop educational courseware for the use in the our school systems-they could be developed on CD Rom or Floppy Diskette for use in computer laboratories in schools ;

· Develop games software for the use in schools;

· Include environmental/climate change issues in the normal curricular;

· Organize quizzes/clubs/debates/inter-school competions.

2.
Programme Title: M.Sc. Risk and Environmental Modelling


Synopsis:

Mathematics continues to play a vital role in warding humankind off the dictates of natural hazards and man-made risks. Evaluating, estimating and assessing various types of activities require no mean measure of specialised mathematical  tools as in: predicting natural disasters, tracking the movement of hazardous materials, assessing the adequacy of a flood defense system, estimating the probabilities of catastrophic failure of complex engineering systems and communicating risks to stakeholders. Governments, industry and research institutes or establishments need mathematicians specially trained to deal with the many facets of risks. It is in response to this category of specialist that the current Postgraduate programme in Risk and Environmental Modeling is been introduced to train and to equip prospective professionals in this area.

Students will be trained in three core areas: decision theory, risk analysis and physical transport modeling.
Upon graduation, students may pursue careers in research, industry or policy.

	Entry requirement:

The programme will be opened to students with a Bachelors degree in mathematics or mathematical related programme.

Duration:
This will be a two year inter-discipline progamme (160 study hours) and students will receive a Master of Science degree

Department of Mathematics required courses:

· Risk Analysis(4 Credits)

· Stochastic Differential Equations (4 Credits)

· Scientific Computing & Simulation (4 Credits)

· Discrete & Continuous Optimization (4 Credits)

· Decision theory/Expert Judgment (4 Credits)

· Uncertainty & Sensitivity Analysis (4 Credits)

· Environmental Modeling(4 Credits)

Optional Courses:

· Reliability(4 Credits)

· Extreme Value Theory/Sustainability(4 Credits)

· Bio & Environmental Statistics(4 Credits)

· Computational Aspects of Stochastic Differential Equations(4 Credits)

· Advanced Topics in Decision Theory(4 Credits)

Outside Mathematics Courses(6 - 8 Credits):

In consultation with the course advisor.

Recommended programmes: Environmental Science; Environmental Resource Management; Economics
Internship (16 Credits):

This is to give students practical training and exposure to real world and first hand feel of industry, research and policy. 

Master’s thesis (48 Credits Hours):
This will be based on students’ interests and background and are made in consultation with staff.



3.
M.Sc. in Mathematical and Numerical Modelling of climate change

This will be an inter-disciplinary programme offered by the Mathematics Department with inputs from Departments of Physics, Chemistry, Biology, EPA practitioners, Meteorological Agency any other Department that may have relevance to the course. The course will combines graduate study in applied and computational mathematics together with advanced training relevance areas of climate change. 

OBJECTIVES

To prepare students with mathematical science background to gain deeper understanding into the concept of modeling environmental problems, and having the needed practical competence in the use and analysis of numerical and computational techniques.

The training provided will be invaluable for the effective and intelligent use of mathematical and numerical models in the environmental sciences and will be equally useful for those preparing to enter industry or to study for a higher degree.

Systems of differential equations will be heavily relied on to describe the dynamic behaviour of components of climate change. The complex nature of these phenomenon usually lead to systems that can be solved only approximately, by numeric methods. It is therefore the primary goal to develop concrete basis for a sound foundation in the mathematical theory of differential equations and numerical analysis.

Core Modules (compulsory) 

· Fluid Dynamics of Components of Climate Change 

· Atmospheric Physics 

· Theory of Differential Equations 

· Numerical Solution of Differential Equations I : Initial Value Problems 

· Numerical Solution of Differential Equations II : Boundary Value Problems 

· Computer Techniques and Projects 

· Numerical Modelling of Components of Climate Change  

· Communication and Research Skills 

· Current Weather Discussions 

· Advanced Numerical Solution of Differential Equations 

· MSc Project 


Optional Modules (Mathematics) 

· Finite Element and Finite Volume Methods 

· Asymptotic Methods 

· Potential Theory 

· Spectral Theory 

· Hydrodynamics 

· Integral Equations 

· Control Theory and Techniques of Data Assimilation 

· Dynamical Systems or Reaction Diffusion Equations (alternating years) 


Optional Modules (Climate Change Related) 

· Extra-tropical Weather Systems 

· Climate Change 

· Global Circulations of the Atmosphere and Oceans 

· Tropical Weather Systems 

· Remote Sensing from Surface and Space 

· Boundary Layer Processes and Pollution 

· Hydrometeorology 

What is Climate change

The earth is warmed when it absorbs sunlight and transfers it to heat. Naturally, much of the heat is eventually escape to into space through the atmosphere. However, increase concentration of atmospheric carbon dioxide and other gasses absorb this heat from radiating, retaining this heat and making the atmosphere becomes warmer. The effect of increasing greenhouse gases is a gradual warming of the atmosphere: a phenomenon known as Global Warming. 

Threats 

The phenomenon of global warming leads to:

· Melting of slow and ice

· Rise in the sea level

· Flood in coastal areas

· Increase in frequency of storm including hurricanes and thunderstorms

· Intense solar radiation and

· Changes in rainfall patterns and distribution

Causes of Climate Change

Release of atmospheric gasses in the atmosphere has mainly due to the following human activities:

· Vehicular emissions

· Industrialization

· Burning of trees

· Burning of fossils

· High deforestation rate

·  Increased population pressure

·  Land use for urban and agriculture 

Examples of these greenhouse gases
Thus, man through development of available resources for livelihood has released a number of gases into the atmosphere. One of the most important of these is carbon dioxide (CO2). This is increasing rapidly; and predicted that its concentration before the industrial revolution will be about twice by mid to late twenty-first century. Other greenhouse gases are nitrous oxideN2O, methane (CH4), carbon monoxide (CO), nitrogen oxides NOx, non-methane volatile organic compounds (NMVOC), ammonia (NH3), chloroflouorocarbons (CFCs), hyhrofluorocarbons (HFCs), perfluorocarbons (PFCs), Sulphur hexafloride (SF6), carbon tetrachroride (CCl4), Hexafloroethane (C2F6), Tetrafluoromethan (CF4)

Awareness level of climate 

Current awareness of changes in climatic elements is about 50% in Ghana. Current national climate change awareness survey has shown this. 
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Is Ghana venerable to climate change?  

· For the past three decades, temperature has increased by 1% and rainfall reduced by 10% in the forest zone and more than 20% in the savannah zone 

· Forest cover has reduced from previously 8.2 to 0.85 million hectares;

· Over 35% of the total land area of Ghana is threaten by desertification;

· More than 10.5% of the Volta River basin has decrease in volume;

· Other major rivers and streams are drying up;

What should be done to mitigate against climate change

· Conscious attempt on reforestation and Afforestation and well control deforestation rate

· Control of wildfires

· Intensive education and awareness creation

· Increase use of LPG

· Wise use of natural resources

· Promulgation of good CC policies and enforcement

· Reduction in industrial and vehicular emissions

· Conservation agricultural practices

· Incorporation of CC issues in school curricular

· Control of illegal felling and corruption

· Control on surface mining/ ban in forest reserves

· Government commitment

· Effective sanctions for those who violate environmental laws

· Adoption of good farming methods

· Ozone-free chemical use

· Sound management of waste
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Prepared by the Climate Change Unit Environmental Protection Agency
P.O. Box M326 Accra

Tel: +233-21-662464/ 664697-8
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Website: www.epa.gov.gh
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Appendix 6: Samples of climate change poster
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Gradual increase in greenhouse gasses in the atmosphere has resulted in global rise in temperatures, global warming and climate change, which has severe consequence in human life on earth.





In Ghana, climate change has been identified over the past decade through:


Changes in rainfall patterns and distribution


Intense solar radiation


Coastal erosion (especially eastern coastline)








Human Health


Malaria accounted for more than 27% of the total deaths





Increase vector borne diseases in the next 50years by 60%





Water Resources


Rainfall would reduce between to 20-30% by 2020





Groundwater recharge would be affected between 5-22% by the year 2020




















Projected increase in irrigation water demand by 2020 and 2050 will be about 40 and 150% (humid zone) and 150 and 1200% (Dry savannah)





Energy











Projected reduction in hydropower generation by 2020 is about 60%





Current trend analysis on time series satellite imageries from the Volta Basin has shown about 10.5% decrease in volume of water





Agriculture


Yield of maize would reduce to 6.9% by 2020





Cocoa production will be seriously affected by climate change resulting in high risk in farmers’ livelihood
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