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	Please fill in the form in the grey spaces, by following the instructions in italic.

	
	
	
	
	

	Requesting country:
	Ghana

	
	
	
	
	

	Request title:
	Early drought warning and forecasting considering climate change and climate variability

	
	
	
	

	Contact information:

	{Please fill in the table below with the requested information. The request proponent is the organization that the request originates from, if different from the National Designated Entity (NDE).}

	
	National Designated Entity
	Request Applicant

	Contact person:
	Mr. Joseph Amankwa Baffoe 
	Dr. Bob Alfa

	Position:
	Principal Programme Officer
	Head, Surface Water Resources

	Organization:
	Environmental Protection Agency
	Water Resource Commission

	Phone:
	+233 26237 3698, +233 0266 2465
	+233 243 210 645

	Fax:
	
	+233 302 763 649

	Email:
	jabaffoe@gmail.com, joseph.baffoe@epa.gov.gh
	bobalfa@yahoo.com

	Postal address: 
	PO Box M326 Accra, Ghana
	No. E4 Leshie Crescent  Labone Estates, Accra, Ghana  

	
	
	

	Technology Needs Assessment (TNA):

	{Select one of the three boxes below:}
|X| The requesting country has conducted a TNA in 2013
|_| The requesting country is currently conducting a TNA           
|_| The requesting country has never conducted a TNA 

With respect to the TNA (2013) the request links to the following climate technology priorities:
· Climate change monitoring system (water sector)
· Integrated Climate Monitoring and early warning system (agriculture sector)

	{If the requesting country has completed a TNA, please indicate what climate technology priority this request directly relates to. Please indicate reference in TNA/TAP/Project Ideas.}

	

	CTCN Request Incubator Programme:

	{Please indicate if this request was developed with support from the Request Incubator Programme:}
|_| Yes 
[bookmark: Check2]|X| No 

	

	Geographical focus:

	{Select below the most relevant geographical level for this request:}
|_| Community-based           
|X| Sub-national             
|X| National               
|X| Multi-country

The request could be applied on a multi-country scale, but the request will focus on Ghana only.


	{If the request is related to the sub-national or multi-country level, please indicate here the areas concerned (provinces, states, countries, regions, etc.)} 

	

	Theme:

	{Select below the most relevant theme(s) for this request:}
|X| Adaptation to climate change           
|_| Mitigation to climate change             
|_| Combination of adaptation and mitigation to climate change 

	

	Sectors:
The proposed request for CTCN support aims at providing adaptation methods and capacity for improved dry season planning taking climate change and variability into account. The request is relevant for a number of different sectors in Ghana:
Agricultural sector
· Improved dry season planning could increase the water management efficiency, reduce losses, increase crop yields and allow for more appropriate planting times and crop cycles.
Water sector
· Methods for improved water management would address the dry season water management for different sectors with the aim of providing robust and adaptive water management in a changing climate.
Energy sector
· Methods for improved dry season water management would have a beneficial impact on the water storage and thereby on the potential hydropower production.
Educational and research sector
· The proposed request is aimed at technical stakeholders within Ghana, but could also be adopted by the research and educational sector for further enhancements. 
The national stakeholders involved in the proposed CTCN support would be responsible for the outreach and dissemination to the relevant sectors, through a workshop at the end of the proposed period.

	{Please indicate here the main sectors related to the request. e.g. energy, industry, transport, waste, agriculture/fisheries, forestry, water, ecosystem/biodiversity, coastal zones, health, education, infrastructure/human settlement, tourism, businesses, early warning/disaster reduction, institutional design and mandates, cross-sectorial}


	

	Problem statement (up to one page):
Historical data indicates a climate signal for Ghana resulting in a rise in temperature and decrease in mean annual rainfall in most of the country. It’s expected that this trend will continue over the coming decades. The economy of Ghana relies mainly on sectors as agriculture, energy and water, all these sectors are sensitive to climate change, and climate change adaptation will be important for the future water management within these sectors. Due to the limited use of irrigation in Ghana, the majority of the agricultural areas are very vulnerable for changes to the climatic conditions and increased frequency of flood and drought events (National Climate Change Adaptation Strategy, Ghana).

The climate change technology needs assessments report (TNA) from 2013 identifies the agricultural sector and the water sector as the main sectors in need of adaptation technology for climate change.  In relation to the proposed request, the specific difficulties and gaps in relation to climate change is briefly described for these sectors. 

Agriculture sector: Agricultural production within Ghana is predominantly rain-fed and any changes in rainfall pattern will have serious impact on productivity. The changes in the climatic conditions in the past have deepened rural vulnerability to poverty and enhanced the process of land degradation and desertification. Technology for Integrated Climate Monitoring and early warning for both drought and flood events are requested (TNA) to reduce the risk of damage from extreme events, and to improve the water management during both the dry and the wet season. Forecasting and warning systems for the dry season would enable farmers to optimize the planting time and the crop selection. In relation to the current request the focus will be on data availability through satellite based data, coupled with seasonal and long term forecast of climate and subsequent warnings for impacts on crop yield and production. 

Water sector: The potential water availability from precipitation determines the availability of both surface and underground water. The adaptation technologies in the water sector are intended to address climate change impacts of reduced water availability, increased incidence of extreme events such as droughts and floods and water quality degradation. The key adaptation technology relates to Climate Change Monitoring System aiming at continuously monitoring the climate and the impact on the water sector. In relation to the current request the focus will be on seasonal and long term forecast and how to incorporate this knowledge into robust decisions by taking into consideration the climate variability.  

The proposed request for CTCN support would include technologies and methods within the component of Integrated Climate Monitoring and early warning focusing on improved and climate resilient dry season management of the agriculture and water sector within Ghana.


	{Please describe here the difficulties and specific gaps of the country in relation to climate change, for which the country is seeking support from the CTCN. Please only provide information directly relevant to this request, and that justifies the need for CTCN technical assistance.}


	

	Past and ongoing efforts (up to half a page):

The National Climate Change Adaptation Strategy
The National Climate Change Adaptation Strategy (NCCAS) for Ghana is the most important process with respect to ensuring adaptation measures and integration of climate resilience into all aspects of the national planning. The NCCAS is intended to cover the period from 2010 to 2020, and the aim is to increase Ghana’s resilience to climate change impacts now and in the future. The NCAAS mentions a number of adaptation strategies to be pursued, where the proposed request mainly targets the strategies within the component “yearly warning”, which includes:
1. Promote the development of modern information management system including E-Governance process
2. Develop systems for data collection, processing and dissemination of information
3. Promote evidence-based decision making
4. Promote timely dispatch of strategic information to targeted areas
The proposed CTCN request for technology transfer is aligned with the NCCAS as it aims at targeting the described adaptation strategies within early warning for climate resilience.  The proposed CTCN support would aim at achieving some of the strategic solutions described in the NCCAS. It should be noted that the early warning strategies affect a number of sectors where the most important for Ghana are the agriculture and water sectors.

The technology needs assessment report
The technology needs assessment report (TNA) from August 2012, is adapted in the context of the National Climate Change Adaptation Strategy (NCCAS) and the Ghana Environmental Policy. The aim is to identify and determine mitigation and adaptation technology priorities for Ghana. The TNA focusses on the agriculture and water sector within Ghana as these are the base of Ghana’s socio-economic development. Both sectors have been identified as most affected by climate change. Prioritized adaptation technologies are determined for these sectors, where “Integrated Climate Monitoring and Early Warning System” was recognized as one of the top technologies, and required for reducing vulnerability to climate change in all sectors.
The proposed CTCN request aims at targeting specifically the adaptation technology for “integrated climate monitoring and early warning system” described in the TNA. The proposed CTCN support would be used to integrate and further validate Technologies for early drought warning and forecasting considering climate change and climate variability within Ghana.

UNEP project Flood & Drought Management Tools
One of the current initiatives focusing on both flood and drought events within a changing climate is the UNEP project Flood & Drought Management Tools (link). The project objective is the development of a decision support system integrating flood and drought events into existing planning methods. The project is ongoing (2014 to 2018) and involves many stakeholders including WRC in Ghana. Being a global project it will not be able to address the local issues for dry season management within Ghana in details, but will produce global tools applicable in Ghana. 
The proposed CTCN support would be needed to validate and apply the technologies from the UNEP project within Ghana. The focus would be on satellite based drought indices, seasonal and decadal forecast products and planning methods incorporating the uncertainty associated with climate change and variability. 

Need for CTCN technical assistance
The National Climate Change Adaptation Strategy (NCCAS) and the technology needs assessment report (TNA) have both highlighted the needs for technologies supporting early warning and monitoring systems as one of the key components in the climate adaptation strategy. The CTCN support would enable transfer and capacity building of relevant technologies to key organizations within the water and agriculture sector in Ghana in relation to early warning and monitoring. The proposed technologies would be aligned with the prioritized technologies within the NCCAS and the TNA. 


	{Please describe here past and on-going processes, projects and initiatives implemented in the country to tackle the difficulties and gaps explained above. Explain why CTCN technical assistance is needed to complement these efforts, and how the assistance can link or build on this previous work.}


	

	Assistance requested (up to one page):

The proposed request for CTCN support is based on Early drought warning and forecasting considering climate change and climate variability within Ghana. The proposed technologies and methods are aligned with both the National Climate Change Adaptation Strategy and the technology needs assessment report, and aim at improving the ability for climate change adaptation within Ghana.

The objective of the CTCN request is to facilitate transfer and capacity building for climate change adaptation focusing on dry season management and planning. The proposed support will utilize existing knowledge and capacity and further develop and validate these for applications to local issues within Ghana. Synergies with the ongoing UNEP Flood & Drought Management Tools project (web link), which focuses on developing planning tools applicable on a global scale, will benefit the proposed CTCN support. 

It is anticipated that specific focus will be given to the following technologies:
Data availability: Data availability is one of the key areas in any warning or information management systems. The use of satellite based data will be strengthened by methods for automated download and processing of relevant satellite data. The aim is to avail near real time satellite products related to the crop, climate and soil moisture conditions and impacts.
Climate forecast: Seamless weather forecasting functionalities enabling climate forecast across different temporal scales from short to seasonal to decadal periods will be explored, as well as skill assessment (including comparison with climatology based forecast).  The CTCN support will enable the use of climate forecast products and skill calculations applicable for Ghana.
Early warning: Early warnings relevant to the water and agriculture sectors based on the near real time satellite information and forecasted climate products. The criteria for the early warning categories are to be determined through the national stakeholders’ consultation.
Planning: Planning methods incorporating the early warning assessments and the uncertainty associated with climate predictions will be addressed in the proposed support. The request will support the identification of solutions that are robust and resilient towards droughts. Experience and knowledge from other projects will be incorporated into the proposed request.
Dissemination: The dissemination and outreach part of a warning and forecast system is one of the key components. The main applicant (WRC) will be responsible for ensuring functionalities the dissemination of the results can be embedded into the current practices in Ghana.

Note: the proposed request will only focus on dry season forecast and warning. The wet season management will not be included.



[image: ]
Schematic description of the proposed workflow for integrating different types of information and data into a common early warning system to be used for making sound and robust climate resilient decisions

A general work plan for the request would contain the following activities:
1. Capacity building
a. Workshop with the national stakeholders
b. Identification of needs for local validation and adjustment of the existing practices and methods
2. Validation
a. Adjustment and further development of the existing methods and technologies based on the outcomes from the capacity building workshop
b. Validation on the local conditions in Ghana. This would be done in close collaboration between the main applicant, the international partners and local stakeholders.
c. Capacity building and training as part of the validation
3. Capacity and knowledge transfer
a. Transfer of capacity and knowledge to the national stakeholders through workshops and trainings
4. Outreach and knowledge transfer
a. Transfer of capacity and knowledge to the national stakeholders through workshops and trainings
b. Outreach and dissemination of the transferred practices and technologies

It should be noted that a wide range of local stakeholders will be invited to participate in the initial workshop and the capacity building and training events. This will ensure that a wide range of stakeholders within Ghana gets involved in the project, and that knowledge and capacity is transferred to the relevant stakeholders.

	{Please describe here the scope and nature of the technical assistance requested from the CTCN and how this could help address the problem stated above and add value vis-à-vis the past and on-going efforts. Please note that the CTCN facilitates technical assistance and is not a project financing mechanism.}


	

	Expected benefits (up to half a page):
The objective with the CTCN request is to facilitate transfer and capacity building of practices and technologies for climate change adaptation aligned with the National Climate Change Adaptation Strategy (NCCAS) and the technology needs assessment report (TNA). The CTCN support would be important for fulfilling these national strategies.

The overall benefit from the CTCN support would be practices and technologies aiming at fulfilling the mentioned strategies within the NCCAS and TNA, and at the same time enabling stakeholders in Ghana to include climate change and variability in the seasonal and long term planning (dry season planning). 

The TNA identifies the agricultural sector and the water sector as the main sectors in need of adaptation technology for climate change. This CTCN support would mainly target stakeholders within these sectors. 

Medium term impacts (1 to 3 years): The CTCN support would enable decision makers and stakeholders to use the transferred knowledge,  practices and technologies actively in the dry season planning. The access to near real time satellite information would increase the data availability for many stakeholders, as well as enhance awareness and knowledge of spatially distributed drought issues within Ghana. This information will be useful to improve the current drought warnings and dissemination of drought issues. The use of seamless weather forecast for short and seasonal scale, makes forecast information readily available for local stakeholders. The aim is to increase the understanding and knowledge of climate change and climate variability and the impacts on the planning decisions. The multi objective decision method used to test the decision towards their robustness for climate variability on a seasonal scale, would result in a reduced likelihood of a “failing” dry season plan, and increased awareness of the impact of climate variability within seasonal and yearly planning. 

Long term impacts (one to several decades): The CTCN assistance would hopefully be a step towards increased use of more advanced technologies and enhanced knowledge and awareness of the impact of climate change and climate variability on dry season management. 

The overall contribution of the CTCN support would be the establishment of scientific based practices and capccity for inclusion of climate change and climate variability into dry season management.


	{Please outline here the medium and long-term impacts that will result from the CTCN technical assistance, including how the assistance will contribute to mitigate and/or adapt to climate change.}


	

	Post-technical assistance plans (up to half a page):

The results of the CTCN assistance, early drought warning and forecasting considering climate change and climate variability should be captured by the national stakeholder and used actively for climate change adaptation within Ghana. The main capacity and knowledge would be placed within the main applicant (WRC), which would be responsible for any post technical assistance or dissemination after the project closure. WRC have a key position within the water sector in Ghana and recommendations of the use of new technologies would be within their mandate.


	{Please describe here how the results of the CTCN technical assistance will be concretely used by the applicant and national stakeholders, to pursue their efforts of resolving the problems stated above after the completion of the CTCN intervention (list specific follow-up actions that will be undertaken).}


	

	Key stakeholders:

	{Please list in the table below the main stakeholders who will be involved in the implementation of the requested CTCN technical assistance, and what their role will be in supporting the assistance (for example, government agencies and ministries, academic institutions and universities, private sector, community organizations, civil society, etc.). Please indicate what organization(s) will be the main/lead counterpart(s) of CTCN experts at national level, in addition to the NDE.}

	Stakeholder
	Role to support the implementation of the assistance

	1. Ghana Meteorological Agency
2. Environmental Protection Agency
3. Hydrological Services Department
4. National Disaster Management Organization (NADMO)
5. Ghana Irrigation Development Authority (GIDA)
6. Ministry of Water Resources, Works and Housing (MWRWH)
7. Ministry of Food and Agriculture (MOFA)
8. [bookmark: _GoBack]Ministry of Environment, Science, Technology and Innovation (MESTI)
	1. GMET Provide meteorological information since they collect, process, archive and analyse meteorological data
2. EPA coordinate climate change activities in Ghana to realize full impact in country
3. National disaster management by coordinating resources while developing the capacity of communities to respond effectively to disasters 
4. GIDA promote agricultural growth through provision of irrigation infrastructure and other Agricultural water management techniques
5. MWRWH formulates, implement and co-ordinate policies and programmes for the development of infrastructure requirements in respect of Works, Housing, Water Supply and Sanitation, Hydrology and Flood Control Systems 
6. MOFA develops agriculture growth in the country with formulation of appropriate agricultural policies, planning & co-ordination, monitoring and evaluation 
7. MESTI formulates, develops, implement, monitor and evaluate environmental, science and technology and innovation policies.

	

	Alignment with national priorities (up to half a page):

The National Climate Change Adaptation Strategy (NCCAS) and the technology needs assessment report (TNA) have both highlighted the need for technologies supporting early warning and monitoring systems as one of the key components in the climate change adaptation strategy. The proposed CTCN support aims at targeting technologies for early warning and monitoring with focus on the dry season or drought management. The flood part of the early warning system will not be covered by the CTCN support. 

The proposed CTCN support is aligned with the key strategy components within the national climate change strategy and with the national priorities within Ghana.


	{Please demonstrate here that the technical assistance requested is consistent with documented national priorities (examples of relevant national priorities include: national development plans, poverty reduction plans, technology needs assessments (TNAs), LEDS, NAMAs, TAPs, NAPs, sectorial strategies and plans, etc.). For each document mentioned, please indicate where the priorities specifically relevant to this request can be found (chapter, page number, etc.).}


	

	Development of the request (up to half a page):

The proposed request is based on the prioritized strategies in the NCCAS and technologies in the TNA and feedback from meetings and training sessions in the region over the past year. 

One of the key outcomes was a need for further strengthening of the technology platform for dry season management, both within the short term planning (seasons to years) and for the long term planning (years to decades) taking climate change into consideration. Technologies supporting the long term planning with focus on climate resilience, is important as the available climate projections indicates climate change impacts within the region of Ghana. Technologies for robust decisions making, which take into consideration climate change impact, are vital to ensure decision makers are taking climate resilient decisions. 
Technologies, practises and tools for robust dry season warnings and planning exist or is being developed in ongoing projects, but the need for this CTCN support is highly relevant as this knowledge and technologies must be transferred to local stakeholders and validated based on local conditions.


	{Please explain here how the request was developed at the national level and the process used by the NDE to approve the request before submitting it (who initiated the process, who were the stakeholders involved and what were their roles, and describe any consultations or other meetings that took place to develop and select this request, etc.)}


	

	Expected timeframe:

The expected time frame is 12 months.


	{Please propose here a duration period for the assistance requested.}


	

	Background documents:

· National climate change adaptation strategy, Ghana
· Technology need assessment report, Ghana (August 2013)


	{Please list here relevant documents that will help the CTCN understand the context of the request and national priorities. For each document, provide weblinks if available, to attach to the submission form while submitting the request. Please note that all documents listed/provided should be mentioned in this request in the relevant question(s), and that their linkages with the request should be clearly indicated.}


	

	Monitoring and impact of the assistance:

	{Read carefully and tick the boxes below.}

	|X|  By signing this request, I affirm that processes are in place in the country to monitor and evaluate the assistance provided by the CTCN. I understand that these processes will be explicitly identified in the Response Plan in collaboration with the CTC, and that they will be used in the country to monitor the implementation of the CTCN assistance.

	|X| I understand that, after the completion of the requested assistance, I shall support CTCN efforts to measure the success and effects of the support provided, including its short, medium and long-term impacts in the country.

	

	Signature:

	NDE name:
	Mr. Joseph Amankwa Baffoe, principal Programme Officer, Environmental Protection Agency

	Date:
	

	Signature:
	

	
	

	THE COMPLETED FORM SHALL BE SENT TO THE CTCN@UNEP.ORG 
Need help? The CTCN team is available to answer questions and guide you through the process of submitting a request. The CTCN team welcomes suggestions to improve this form. 
>>> Contact the CTCN team at ctcn@unep.org
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