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CLIMATE TECHNOLOGY CENTRE & NETWORK






	CTCN Technical Assistance

Request Submission Form



Guidelines:

· This Request Submission Form should be completed by the organisation requesting technical assistance from the Climate Technology Centre & Network (CTCN) in collaboration with the National Designated Entity (NDE) of the country in question
· The Form must be signed by the NDE. Please see updated contact list of NDEs here: http://unfccc.int/ttclear/support/national-designated-entity.html
· The Form can be submitted as a Word file containing a digital signature or as a signed and scanned PDF file in combination with an un-signed Word file
· For requests submitted by multiple countries, all the NDEs of the respective countries shall sign identical Forms before official submission to the CTCN

· NDEs have the opportunity to submit CTCN requests in collaboration with National Designated Authorities (NDAs) for the Green Climate Fund (GCF) if targeting the GCF Readiness Programme.
	Requesting country or countries:
	Sudan

	Request title:
	Developing Methodology and Capacity for Monitoring Climate Change and its Impacts on Agriculture in Sudan through Earth Observations

	NDE  
	National council for Environment

Huyam Ahmed Abdalla Ahmed

Position: Environmental Inspector

hoyamahmed66@gmail.com.

Address: - MekNimir Avenue, Khartoum, Sudan

	Request Applicant:
	Ministry of Agriculture and Forests

Contact Person: Nora Abdelraheim Khojali

 Position: Earth Observation Expert.

Email: 
Telephone: 00249" 
norakhan_2000@yahoo.com. 

Telephone: 00249
 12621683

Address: Osman Degna Street –  Khartoum- Sudan


	Climate objective:

	 Adaptation to climate change           
 Mitigation of climate change             
 FORMCHECKBOX 
 X Combination of adaptation and mitigation of climate change


	Geographical scope:

	 Community level           
 Sub-national             
 X National               
 Multi-country
If the request is at a sub-national or multi-country level, please describe specific geographical areas (provinces, states, countries, regions, etc.).


	Problem statement related to climate change (up to one page):

	Agriculture is the most important sector of Sudan’s economy and it is crucial for meeting the country’s food security.  It is the main livelihood source for more than 70 per cent of the population and about 80 percent of the labour force is employed in agriculture and its related activities. In addition, agriculture contributes to about 30-35 per cent to the GDP and generates around 90 per cent of non-oil export earnings. According to Sudan’s NAPA (2007), Sudan NDC and its First National Communication to the UNFCCC (2003), agriculture has been identified as one of the three highest priority sectors most vulnerable to climate change. For example, crop production is predicted to decline substantially with adverse impacts on both local incomes and food security.  
Climate change is emerging as one of the greatest long-term challenges facing society. Developing satellite systems that measure and monitors climate change, help mitigate its consequences, and reduce the uncertainties. The GEO Global Agricultural Monitoring initiative was initially launched by the Group of Twenty (G20) Agriculture Ministers in June 2011, in Paris. The initiative forms part of the G20 Action Plan on Food Price Volatility, which also includes the Agricultural Market Information System (AMIS, http://www.amis-outlook.org), another inter-institutional initiative with a Secretariat hosted by the UN Food and Agriculture Organization (FAO). The G20 Ministerial Declaration states that GEOGLAM “will strengthen global agricultural monitoring by improving the use of remote sensing tools for crop production projections and weather forecasting”. This outlines the importance of developing Earth observation systems. Sudan has not however had the opportunity to fully develop this systems mainly due to technology barriers. 
EO-based monitoring systems fully integrated in existing agricultural statistical systems, and where developments linked to new satellite data or new processing methods are regularly implemented; in developed countries not fully taking benefits of EO-based monitoring systems; and in developing countries, where EO-based monitoring systems could play a significant role in improving existing agricultural statistics and crop production assessments. 
Referring to the Priorities in agriculture sector as outline in Sudan NDC, the technical assistance will support technology transfer mechanism, the new technology of using Earth Observation in monitoring the climate change variables and their contributions in the agricultural management that will led to strength the agricultural Monitoring and raise the resilience of the venerable communities especially in the traditional rain fed sector. This assistance will include development of methodologies and user-friendly dashboards that will help in assessment of soil and land health, mapping of climate vulnerable hotspots, biomass predictive models that can be applied in yield prediction and agricultural water use.


	Past and on-going efforts to address the problem (up to half a page):

	The Republic of Sudan prioritized development goals, such as poverty alleviation, food security, services, GDP increase and natural resource management in its 25 year strategy. The country has also developed sectoral priorities for adaptation and mitigation in its NDC. Among the strategies is the use of earth observation systems for agricultural monitoring, which has also been prioritised in the country TNA.

Among projects that have been implemented in this space is anomaly Hot Spots of Agricultural Production (ASAP), launched by the Joint Research Centre (JRC) of the European Commission (EC) in June 2017. This information system was developed both for EC use and for making contributions to multiagency information systems such as GEOGLAM. ASAP focuses on finding areas where unfavorable growing conditions for both crops and rangelands may represent a potential food security problem (and informs EU-supported food security assessments such as the Integrated Food Security Classification and the Global Report on Food Crises. There are two parts to this system. In the first part, rainfall estimates and the NDVI derived from remote sensing are used to automatically generate warnings at the first sub-national level regarding potential problems with crop and rangeland production globally. These early warnings are issued every 10 days when new rainfall and NDVI data become available. The second part of the system involves using agricultural monitoring experts to verify these ‘hotspots’ of potential food security problems for around 80 countries with high risk of food insecurity; these assessments are updated on a monthly basis. The main added value of the ASAP system is that it analyzes the available Earth Observation (EO) and weather data and turns this into short warning messages that do not require a background in geospatial data analysis to be useful for decision makers. The ASAP complements the information available through the MCYFS, covering food insecure areas outside of Europe.

There is however great need for development of methodologies and user-friendly dashboards that will help in assessment of soil and land health, mapping of climate vulnerable hotspots, biomass predictive models that can be applied in yield prediction and agricultural water use.




	Specific technology
 barriers (up to one page):

	The Barriers to the Transfer and Diffusion of Climate Technologies in Agriculture sector and the adaptation technologies is more obvious in Systematic observation and seasonal forecasting, early warning systems, crop insurance, drought-resistant crops, crop management, land management, improved water use and availability, including rainwater harvesting.

Earth Observation helps in Spatial and Temporary diffusion Aspect. The most Barriers that faced the agriculture sector: 

1. Relevant government policies, financial aspect such as National macroeconomic conditions;, High cost of capital and interest rates, High inflation rate and high price fluctuations; high cost of operational running cost.

2. Human Development, Human resource-constrained legal entities and Ineffective coordination between governmental agencies.

 3. Research and technological capacity, the digital gap between the developed and developing countries. Insufficient specialized expertise in technology, practice, or organizational system, Low technology and product quality.

4. Social and cultural, Limited awareness, trust in, or acceptance of the suitability/reliability of the technology comparing with the relevant indigenous knowledge. 

Additional concerned and attention to: Resource mobilization other functions which reflect in the availability of human resources (e.g. skilled labour), physical resources (e.g. infrastructure, material, etc.), financial resources (e.g. investments, venture capital, subsidies, etc.) and complimentary products and services.


	Sectors:

	Please indicate the main sectors related to the request:

	  Coastal zones
  X Early Warning and Environmental Assessment
  Human Health
  Infrastructure and Urban planning
  Marine and Fisheries
  Water
 X Agriculture
  Carbon fixation 
  Energy Efficiency
  Forestry
  Industry
  Renewable energy
  Transport
  Waste management


	Please add other relevant sectors: 


	Cross-sectoral enablers and approaches:

	Please indicate the main cross-sectoral enablers and approaches 
  X    Communication and awareness
  X Economics and financial decision-making
  X Governance and planning
  Community based
  X Disaster risk reduction
  Ecosystems and biodiversity
  Gender



	Technical assistance requested (up to one page):

	Founded on the problem statement, past/on-going efforts  and technology barriers, please describe the requested technical assistance. The technical assistance should clearly contribute to mitigation or adaptation to climate change as described in the problem statement and contribute to overcome the specific technology barriers. 
Within a clearly defined scope, the description of technical assistance should be structured into the following: 
· Overall objective
· Anticipated groups of activities to be performed by the technical assistance 
· Anticipated products to be delivered by the technical assistance.  
Please note that the CTCN facilitates technical assistance and is not a project financing mechanism.

The main objective is to enhance the national agricultural monitoring system. This will be achieved through the development of sustainable methods and tools based on the integral use of earth observation and geospatial technology and capacity development. The transfer of skills and good practices and the use of learning materials will help to ensure accurate crop production estimates and integrate the use of remotely sensed data in reporting.

The main activities in this process will be identifying areas that are particularly vulnerable to changes in climate and/or management is to develop a set of biophysical indicators or proxies for indicators that can be readily measured and monitored over time. Recent advances in hierarchical sampling methods using the Land Degradation Surveillance Framework (LDSF) coupled with earth observation data analytics and novel statistical approaches have opened for assessments and mapping of soil, vegetation, land use and various ecosystem metrics at landscape scale. Building on these advances and the vast libraries of soil, vegetation and remote sensing data collected by and hosted at World Agroforestry (ICRAF), spatial assessments of soil constraints and land degradation can be conducted at multiple spatial scales for Sudan. 

The proposed methods provide consistent protocols and analytical procedures that vastly improve our understanding of how various processes interact at different scales, which is one of the primary limitations of current assessments of the impacts of climate change on agricultural systems, and ecosystems in general. Baseline mapping at fine spatial resolution (30m) will be conducted for;

· Soil condition (soil carbon, pH and other soil functional properties)

· Land degradation risk factors such as soil erosion and root-depth restrictions

· Climate resilience (proxies), such as;

· Number of days with precipitation 

· Rainfall aggressiveness

· Mean annual precipitation

· Annual temperature ranges and trends

· Cropland phenology and biomass/yields (where data is available to train predictive models)

· Agricultural water use

Finally, interactive tools and a dashboard will be developed through a structured stakeholder engagement co-design process using the Stakeholder Approach to Risk-Informed Decision Making (SHARED) methodology. This dashboard will provide stakeholders in Sudan with a user-friendly way of interacting with the various spatial assessments and maps outlined above, providing up-to-date evidence that can be applied at various levels of decision making. To begin with the NDE to select a small pilot area/ region, where this could be done, and then scaled to the entire country later through other sources of funding.



	


	Expected timeframe:

	Please indicate the expected duration period for the requested technical assistance. Please note CTCN technical assistance is limited to a maximum duration of 12 months. 12 months


	Anticipated gender and other co-benefits from the technical assistance:

	Please describe the activities with gender linkages as well as the anticipated gender and other co-benefits (e.g. biodiversity, economic, social, cultural, etc.) that are likely to be generated as a result of the technical assistance.  

This technical assistance implementation process will ensure involvement of all genders; taking into consideration the differentiated impacts of climate change on men and women. Among the strategy to ensure gender equity, the project will make sure a good representation of men and women in the key stakeholder consultations. In the long term the project will enhance food security and protection of livelihood that will ensure improved general well being in terms of freedom from hunger, poverty alleviation and achievement of other sustainable development goals that will touch the lives of the most vulnerable population in the country which are mainly women. 
For more information you can find guidelines on the CTCN’s website here:

https://www.ctc-n.org/technologies/ctcn-gender-mainstreaming-tool-response-plan-development

Further reading on gender can be found on the CTCN website here:

https://www.ctc-n.org/technology-sectors/gender​


	Key stakeholders:

	Please list the stakeholders who will be involved in the implementation of the requested CTCN technical assistance and describe their role during the implementation (for example, government agencies and ministries, academic institutions and universities, private sector, community organizations, civil society, etc.). 

	Stakeholders
	Role to support the implementation of the technical assistance

	National Designated Entity National council for Environment


	Facilitate and logistics. 

	Request Applicant; Ministry of Agriculture and Forests


	Execute the operational products.

	Please add as many stakeholders and lines as required.
	Ministry of Health, Insurance Companies, Research Centers ,  UN Agencies , NGOs, Private Sector


	Alignment with national priorities (up to 2000 characters including spaces):

	Please describe how the technical assistance is consistent with national climate priorities such as:   Nationally Determined Contribution, national development plans, poverty reduction plans, technology needs assessments, Low Emission Development Strategies, Nationally Appropriate Mitigation Actions, Technology Action Plans, National Adaptation Plans, sectorial strategies and plans, etc.

	Reference document (please include date of document)
	Extract (please include chapter, page number, etc.).

	Nationally Determined Contribution (NDC)
	The overall aim of Sudan’s NDCs is based on the Sudan’s strategy to integrate climate mitigation and adaptation into its national sustainable development process to achieve low-carbon and resilience development objectives. Sudan communicated its contributions as mitigation and adaptation measures in line with Sudan’s national development priorities, objectives and circumstances Sudan intends to implementing low carbon development interventions in three sectors of energy, forestry and waste as programme of action. Sudan’s NAPA identified 32 urgent and immediate adaptation initiatives in the four states River Nile, Gedarif, South Darfur and North Kordofan, representing five different ecological zones.

Sudan’s NAP endorsed by Ministerial council which aims to integrate climate risks into all national development planning processes and reduce vulnerability to the impacts of climate change, by building adaptive capacity and resilience. Sudan’s NAMAS framework identified 40 potential options of mitigation measures in the economic sectors. Sudan has conducted its Technology Needs Assessment (TNA) for adaption and mitigation in 2013. For mitigation the TNAs covers energy, industry and forestry sectors and agriculture and water sectors for adaptation. Sudan has taken concrete actions and showed political will to address and minimize the risks posed by climate change to its communities, natural resources and economy by identifying and implementing adaptation measures while pursing low-carbon development strategies 

- INDC- Sudan 2015 page 13, mentioned in one of the its points as intended the contributions Climate-proofing of some of existing developmental project to increase their resilience for current and future climatic changes,  GIS&RS, are tools that help and contribute in climate –proofing process, through the availability of geographic and meteorological  information’s, therefore it return in  Crops diversification as intended contributions.

	Technology Needs Assessment 
	-Sub sector Agriculture (TNA Mitigation 2013 in part 1 chapter3): In Agricultural and Forestry and Other Land Use (AFOLU) Sector Referred to the degradation in soil and declining in agricultural productivity in most of the cultivable lands, Soil erosion, loss of soil fertility, flooding and loss of biodiversity are increasing in both irrigated and rain fed areas, and expected to worsen the situation in future due the climate change, so using of the remote sensing to monitoring land degradation and collecting data by GIS  that creating  geo data base which  support consequently the precision farming technique provide appropriate intervention  in specific time with specific appropriate measures to increase agriculture productivity in cultivated land in economic and environmental mean, additionally space technology and GIS& RS can follow up and detect the GHG emission. 

· These technologies will help in distribution geographically of the intervention issue such as suitable new varieties of crops according to the climate change trend in specific site and also support the rational utilization of agricultural inputs in Climate Smart Agriculture.

TNA  Adaptation 2013
Referring to the Priorities in agriculture sector, the technical assistance will support technology transfer mechanism, the new technology of using Earth Observation in monitoring the climate change variables and their contributions in the agricultural management that will led to strength the Food Security Monitoring and raise the resilience of the venerable communities especially in the traditional rain fed sector.

Also it will contribute in stability of crop production (food) through monitoring the trend of the agro-meteorological variables within the agricultural season.

	National Adaptation Plans
	Risk management was the core framework by which climate change adaptation has been addressed in the Sudan NAP. The NAP development process has been designed to be a holistic, multi-hazard strategy that integrates the range of climate change risks within an action framework that focuses on climate impact prevention, preparedness, and response. While addressing each of these elements will help to build resilience, the emphasis of Sudan's NAP is on prevention and preparedness programmes and measures. That is, the NAP emphasizes resilience-building through reliance on proactive, anticipatory actions to reduce climate risks across different time scales, making use of legislative developments/options to promote institutional coordination, as well as mid-course corrections in the light of emerging information. Enhancing capacity for undertaking State-level adaptation planning was the core focus of the Sudan NAP. That is, the establishment and strengthening of state-level NAP institutions was understood to be an important pathway towards fulfilling the requirements of Cancun Adaptation Framework of the UNFCCC as the Cancun Agreement requires developing countries to strengthen institutional capacities and enabling environments for adaptation, including for climate-resilient development and vulnerability reduction. The emphasis on State-level institutions was also consistent with the overall national objective to improve federal-state coordination on the implementation of general policies, strategies, plans and activities promoting environmental protection and sustainable development.

Agriculture: Proposed adaptation measures for agriculture include introducing practices that reflect the ecological zones. In the northern part of the state, adaptation measures focus on land set-asides for grazing and animal production only. In the semi-arid southern part of the state, adaptation measures focus on the introduction of animals into agricultural rotations, and the cultivation of sorghum alongside other crops meant for animal production. Across both part of the state, improved plant and animal breeds should be introduced, early warning systems should be put in place, as well as capacity building and awareness raising programs developed.

Chap5 page 47,  Enabling Environments, Technical capacity with new technology such as Earth Observation and its applications and tools will support the quality of resources management and strengthening the vertical and horizontal governmental hierarchies coordination (decision-making) within federal and states ministries, also helps in creating vulnerability hotspot mapping, climate proofing: especial focus needed  on development of the national climate scenarios, enhancement of systems observation networks, training in methods and tools for vulnerability hotspot mapping and climate proofing. Understanding the nature and characteristics of this vulnerability is one of the most important steps toward efforts to minimize impacts. Thus, high vulnerability typically means high risk, and low vulnerability is usually associated with low risk. 

This can be a useful tool for policymakers to prioritize areas in which to invest in adaptation, conduct further research, and/or carry out other efforts to reduce exposure and sensitivity to climate variability and change

- Utilization of the RS&GIS to provide buffer and zones for peace making and resource-based conflicts among pastoral, transhumant and farmer communities - adaptation the monitoring will help interventions to take this dynamic into account to promote equitable, advocacy-based interventions with integration of the new technology, better practices and conflict resolution strategies.

The insurance companies, that offers products aiming at covering the risks of food crop losses in particular due to climate extremes, and which have already used or could use EO information to assess the level of damages and provide weather index insurance.

	Nationally Appropriate Mitigation Actions
	In the context of low carbon development, multiple criteria are going to be involved and multidisciplinary teams need to reach a consensus, which can become challenging. Most relevant aspects for consideration when evaluating NAMA opportunities are obviously “low carbon“ and “development”, meaning that the mitigation options should 

i) promise significant GHG emission reductions, and; 

ii) Comply with the overall development plans of the country. 

The Republic of Sudan prioritized development goals, such as poverty alleviation, food security, services, GDP increase and natural resource management (HCENR 2013b) in its 25 year strategy
. A second layer of relevant criteria can then be applied, such as further environmental impacts, economic feasibility (costs), social impacts (job creation, health benefits), political feasibility, cultural aspects. 

For the sector and sub-sector specific assessment the criteria GHG reduction, environmental impacts, social impacts and economic impacts were defined. Those were then assessed in a comprehensive stakeholder dialogue, and scored according to their relevance. For the NAMA framework development, the set of criteria would require a revision regarding the overall goals and possibilities of the NAMA framework, away from the limitations induced by the TNA process. Relevant criteria could be the required financial, technical and institutional capabilities of the concerned sectors. Furthermore, an important criterion in the light of the NAMA framework development is the abatement costs of individual mitigation options. Here, several approaches for evaluating mitigation costs exist, of which the most prominent is Marginal Abatement Cost (MAC) determination. This instrument allows for identifying mitigation according to their specific costs per tonne of CO2e
.  Under the TNA (HCENR 2013b) Sudan has already applied an identification process for mitigation potential and options. This process is regarded as a good basis for assessing mitigation options in the context of the NAMA framework.

Provision data and monitoring GHG emission specifically Agricultural sector where   mentioned in page 8, with obvious lack on data in GHG emission from that sector.

	Add others here as relevant 
	-


	Development of the request (up to 2000 characters including spaces):

	The Ministry of Agriculture and Forestry – Sudan requested from the National council for Environment as NDE to facilitate develop cooperation between the governmental institutions and UN Agencies represented in the Climate Technology Centre & Network (CTCN) to help in using Earth Observation and Space Technology in agricultural Sector for Clime Change Impacts for adaption and mitigation.

The National Designated Entity (NDE) coordinate and facilitate all the initiative processes and the Ministry of Agriculture and Forests accomplish all the steps in developing the request.
Consultant meeting had been held in the Planning and Agricultural Administration with the general director of Administration and the general director of Agricultural Statistic as the main beneficiaries from the project and the representative of the NDE  National council for Environment Ms. Huyam Ahmed  and Prof. Muna Ahmed from University of Khartoum as facilitator who add a lot of value and assistance to finalized the request.

Final step was Skype 26August2019 meeting with Mr. Rajiv and his team for more clarification for the project idea and objectivise regarding Climate change adaption and mitigations.


	Background documents and other information relevant for the request:

	· This request has been developed with the support of the CTCN Technical Assistance.
· Sudan NDC
· TNA 2013
· Sudan NAP
· Sudan NAMA


	OPTIONAL: Linkages to Green Climate Fund Readiness and Preparatory Support 
The CTCN is collaborating with the GCF in order to facilitate access to environmentally sound technologies that address climate change and its effects, including through the provision of readiness and preparatory support delivered directly to countries through their GCF NDA. These actions are in line with the guidance of the GCF Board (Decision B.14/02) and the UNFCCC, particularly paragraphs 4 and 7 of 14/CP.22 that addresses Linkages between the Technology and the Financial Mechanisms
.
The CTCN is therefore implementing some of its technical assistance using GCF readiness funds accessed via the country’s NDA. Any application for GCF support, including the amount of support provided, is subject to the terms and conditions of the GCF and should be developed in conjunction with the NDA.
Please indicate whether this request has been identified as preliminarily eligible by the NDA to be considered for readiness support from the GCF.

	  Initial engagement: The GCF NDA of the requesting country has been engaged in the design of this request and the NDA will be involved in the further process leading to an official agreement for accessing GCF readiness support. 
  Advanced engagement (preferred): The GCF NDA of the requesting country has been directly involved in the design of this request and is a co-signer of this request, the signature indicating provisional agreement to use readiness national funds to support the implementation of the technical assistance. 
NDA name:
Date:
Signature:



	 Monitoring and impact of the assistance:

	By signing this request, I affirm that processes are in place in the country to monitor and evaluate the technical assistance provided by the CTCN. I understand that these processes will be explicitly identified in the CTCN Response Plan and that they will be used in the country to monitor the implementation of the technical assistance following standard CTCN procedures. 
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:
	Huyam  Ahmed Abdalla  Ahmed

	Date:
	6/10/2019

	Signature:
	


THE COMPLETED FORM SHALL BE SENT TO THE CTCN@UNEP.ORG 
The CTCN is available to answer all questions and provide guidance on the application process.  

� “any equipment, techniques, practical knowledge and skills needed for reducing greenhouse gas emissions and adapting to climate change” (Special Report on Technology Transfer, IPCC, 2000)








� See for instance a MAC Tool by the ESMAP programme of the World Bank (2014a), or by the MAPS programme (MAPS 2013b)


� Please see: � HYPERLINK "https://unfccc.int/files/meetings/marrakech_nov_2016/application/pdf/auv_cop22_i8b_tm_fm.pdf" �https://unfccc.int/files/meetings/marrakech_nov_2016/application/pdf/auv_cop22_i8b_tm_fm.pdf�
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