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Agroforestry is the use of trees and shrubs in agricultural crop and/or animal production and land management systems. Trees are used in many traditional and modern farming and rangeland systems. Trees on farms are particularly prevalent in Southeast Asia and Central and South America. Practitioners agree that agroforestry systems and practices come in many forms, including improved fallows, taungya (growing annual agricultural crops during the establishment of a forest plantation), home gardens, growing multipurpose trees and shrubs, boundary planting, farm woodlots, orchards, plantation/crop combinations, shelterbelts, windbreaks, conservation hedges, fodder banks, live fences, trees on pasture, and tree apiculture. Some of the more well-known climate smart agroforestry initiatives are listed here.Photo courtesy of World Agroforestry Center


Evergreen Agriculture in Africa 
Faidherbia albida is a tree commonly found in agroforestry systems in sub-Saharan Africa. This tree, which is widespread throughout the continent, thrives on a range of soils and occurs in ecosystems from deserts to wet tropical climates. It fixes nitrogen and has the special feature of “reversed leaf phenology,” meaning it is dormant and sheds its leaves during the early rainy season and leafs out when the dry season begins. This feature makes it compatible with food crop production because it does not compete for light, nutrients, and water. Farmers have frequently reported significant crop yield increases for maize, sorghum, millet, cotton, and groundnut when grown in proximity to Faidherbia. From 6 percent to more than 100 percent yield increases have been reported in the literature. 
Zambia’s Conservation Farming Unit has reported unfertilized maize yields of 4.1 tonnes per hectare in the vicinity of Faidherbia trees, compared to1.3 tonnes from maize grown nearby, but outside of the tree canopy. Today, more than 160,000 farmers in Zambia are growing food crops on 300,000 ha with Faidherbia. Similarly promising results have been observed in Malawi, where maize yields near Faidherbia trees are almost three times higher than yields outside their range. In Niger, there are now more than 4.8 million hectares under Faidherbia-based agroforestry, resulting in enhanced millet and sorghum production.
Like many other agroforestry species, Faidherbia tends to increase carbon stocks both above ground and in the soil and improves soil water retention and nutrient status. Faidherbia trees are currently found on less than 2 percent of Africa’s maize area and less than 13 percent of the area grown with sorghum and millet. With maize being the most widely cropped staple in Africa, the potential for adopting this agroforestry system is tremendous. Further research is needed to better explore the potential benefits Faidherbia can provide, including for crop productivity in different agro-ecosystems.


___________________________________________________
Sources:
http://www.fao.org/climatechange/climatesmartpub/66248/en/
http://www.fao.org/ag/save-and-grow/pdfs/factsheets/en/SG-soil.pdf
Photo: http://www.worldagroforestry.org/evergreen_agriculture


FARMER MANAGED NATURAL REGENERATION (FMNR) 
[image: ]Farmer-managed natural regeneration (FMNR) is a low-cost, sustainable land-restoration technique used to combat poverty and hunger among poor subsistence farmers in developing countries by increasing food and timber production, and resilience to climate extremes. It involves the systematic regeneration and management of trees and shrubs from tree stumps, roots, and seeds. 
[image: ]FMNR is especially applicable, but not restricted to, the dryland tropics. As well as returning degraded croplands and grazing lands to productivity, it can be used to restore degraded forests, thereby reversing biodiversity loss and reducing vulnerability to climate change. FMNR can also play an important role in maintaining not-yet-degraded landscapes in a productive state, especially when combined with other sustainable land management practices such as conservation agriculture on cropland and holistic management on rangelands.Before FMNR

In the Sahel region of Africa, FMNR has become a potent tool in increasing food security, resilience, and climate change adaptation in poor, subsistence farming communities where much of sub-Saharan Africa’s poverty exists. FMNR is also being promoted in East Timor, Indonesia, and Myanmar.
[image: ]FMNR complements the evergreen agriculture, conservation agriculture, and agroforestry movements. It is considered a good entry point for resource-poor and risk-averse farmers to adopt a low-cost and low-risk technique. This in turn has acted as a stepping stone to greater agricultural intensification as farmers become more receptive to new ideas. FMNR 3-4 years after beginning to prune regrowth from stumps
FMNR Year 1 regeneration of tress from existing stumps
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FMNR in full production – increased crop yields from 0.3 t/ha - 1.5 t/ha, plus straw and timber products



All photos courtesy of World Vision 
http://www.worldvision.org/resources.nsf/main/press-resources/$file/farmer-managed-natural-regeneration.pdf	
Regreening of the Sahel — Farmer Managed Natural Regeneration (FMNR) 

Niger’s farmers have long practiced woodland management by selecting, protecting, and pruning re-growth from living tree rootstock, an approach that became known as “Farmer Managed Natural Regeneration.” In the mid-1980s this system became a component of a successful Maradi Integrated Development Project. Since that time, local, national, and international partners have continued to collaborate in facilitating the scaling up of the practice. 
By 2008, an estimated 5 million hectares of land had been transformed with approximately 200 million new trees, affecting around 2.5 million people and especially benefiting women. It has been estimated that the aggregated value of the practice, resulting from improved soil fertility, fodder, food, firewood, and others, as a minimum of U.S. $56/ha/year. Although not quantified, it is likely that the practice has had significant climate change implications through the large-scale sequestration of atmospheric carbon by the 200 million new trees. Advocacy and a change in policy were important. The spread of the practice was stimulated after the Nigerien government eased restrictive national forestry regulations, thus allowing the farmers “rights” to the trees that they protected, rights that had belonged to the government.
FMNR adapts centuries-old methods of woodland management, called coppicing and pollarding, to produce continuous tree-growth for fuel, building materials, food, and fodder without the need for frequent and costly replanting. On farmland, selected trees are trimmed and pruned to maximize growth while promoting optimal growing conditions for annual crops (such as access to water and sunlight). When FMNR trees are integrated into crops and grazing pastures, there is an increase in crop yields, soil fertility and organic matter, soil moisture, and leaf fodder. There is also a decrease in wind and heat damage and soil erosion. 
Desired tree stumps are selected in a field. For each stump, a decision is made as to how many stems will be chosen for growth. The tallest and straightest stems are then selected and the remaining stems culled. Best results are attained when the farmer returns regularly to prune any unwanted new stems and side branches as they appear. In reality, there is no fixed way of practicing FMNR and farmers are free to choose which species they will leave, the density of trees they prefer, and the timing and method of pruning.
For more reading on FMNR methods: 
http://www.ifpri.org/sites/default/files/publications/oc64ch07.pdf
http://www.ifpri.org/sites/default/files/publications/ifpridp00914.pdf

Video:
http://www.youtube.com/watch?v=E9DpptI4QGY

Training Resource:
The Peace Corps/Senegal. Farmer Managed Natural Regeneration, 2013 (PowerPoint presentation)  







_____________________________________________
Sources: CCAFS Working Paper No. 50. CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS), 2013. 
http://en.wikipedia.org/wiki/Farmer-managed_natural_regeneration

CONSERVATION AGRICULTURE 
Conservation agriculture (CA) systems utilize soils for the production of crops with the aim of reducing excessive mixing of the soil and maintaining crop residues on the soil surface in order to minimize damage to the environment. The three principles of conservation agriculture include: 1) direct planting of crop seeds; 2) permanent soil cover, especially by crop residues and cover crops; and 3) crop diversity. Slash and Mulch Conservation Agriculture in Central America 
In the department of Lempira, one of the poorest and most isolated regions of Honduras close to the border with El Salvador, small farmers cultivate their land (1-5 ha) on hilly terrain, 200 to 900 meters above sea level. Supported by the Lempira Sur collaborative project initiated by FAO, a massive shift to a new production system has taken place over the past 10 years. This system is called “Quesungual,” after the village in which it was first developed. It is a Conservation Agriculture system with a tree component which allows small farmers to cultivate their land on steep slopes continuously while regenerating it. 
The Quesungual system is an adaptation of an indigenous agroforestry system, which can be found in the dry tropical forest ecosystem. This system is characterized by three layers of vegetation: mulch, crops, and dispersed shrubs and trees. It usually combines grain crops with naturally regenerated trees and shrubs with high-value/multipurpose timber and fruit trees. A typical plot has numerous pollarded trees and shrubs and about 15-20 large trees: timber and fruit species. The diversity of species in the system is high. 
Burning has been abandoned, vegetation and plant density are controlled by hand and in addition some farmers use herbicides prior to sowing. Maize is intercropped with sorghum and beans, using zero-tillage, mulching, and direct sowing technologies. The natural vegetation is used as a cover crop, in between the grain crops. 
Source: http://www.agriculturesnetwork.org/magazines/global/recreating-living-soil/the-quesungual-system-in-honduras-an-alternative 

[image: http://t1.gstatic.com/images?q=tbn:ANd9GcQekm_VUP0fNX_T_h9IzQqURzI5ST7j0pjY_QBi5UVyAN7jx32jvTe_3ANd]Direct seeding or planting
Direct seeding involves growing crops without mechanical seedbed preparation and with minimal soil disturbance since the harvest of the previous crop. The term direct seeding is understood in CA systems as synonymous with no-till farming, zero tillage, no-tillage, direct drilling, etc. Land preparation for seeding or planting under no-tillage involves slashing or rolling the weeds, previous crop residues or cover crops; or spraying herbicides for weed control, and seeding directly through the mulch. Crop residues are retained either completely or to a suitable amount to guarantee the complete soil cover, and fertilizer and amendments are either broadcast on the soil surface or applied during seeding.
Photo 1 Courtesy of CGIAR




[image: http://www.fao.org/focus/e/honduras/img/quesung.jpg]Permanent soil cover 
A permanent soil cover is important to: protect the soil against the deleterious effects of exposure to rain and sun; provide the micro and macro organisms in the soil with a constant supply of "food"; and alter the microclimate in the soil for optimal growth and development of soil organisms, including plant roots.
[image: http://farm5.static.flickr.com/4066/4386983864_ef15fdb158.jpg]Crop rotation
The rotation of crops is not only necessary to offer a diverse "diet" to the soil microorganisms, but as they root at different soil depths, they are capable of exploring different soil layers for nutrients. Nutrients that have been leached to deeper layers and that are no longer available for the commercial crop can be "recycled" by the crops in rotation. This way the rotation crops function as biological pumps. Furthermore, a diversity of crops in rotation leads to a diverse soil flora and fauna, as the roots excrete different organic substances that attract different types of bacteria and fungi which, in turn, play an important role in the transformation of these substances into plant available nutrients. Crop rotation also has an important phytosanitary function as it prevents the carry-over of crop-specific pests and diseases from one crop to the next via crop residue.Photo 2 Courtesy of FAO



Photo 2 Courtesy of CGIAR


View the following video to learn about how conservation agriculture is helping vulnerable farmers adapt and build resilience to climate change in Senegal: http://feedthefuture.gov/video/conservation-agriculture-senegal



__________________________________________
http://www.fao.org/ag/ca/1b.html 
Photo 1: http://www.ciatnews.cgiar.org/2012/12/10/quesungual-remember-the-name-and-not-just-for-scrabble/
Photo 2: http://www.fao.org/focus/e/honduras/agro-e.htm
Photo 3: http://ciat.cgiar.org/category/soils 
For more reading on Conservation Agriculture and the Quesungual system: http://www.fao.org/ag/ca/1b.html;


RAINWATER HARVESTING 

Improved water harvesting and retention (such as pools, dams, pits, retaining ridges, etc.) and water-use efficiency (irrigation systems) are fundamental for increasing production and addressing increasing irregularity of rainfall patterns. Today, irrigation is practiced on 20 percent of the agricultural land in developing countries but can generate 130 percent more yields than rain-fed systems. The expansion of efficient management technologies and methods, especially those relevant to smallholders, is fundamental. Crops are grown under a range of water management regimes, from simple soil tillage aimed at increasing the infiltration of rainfall, to sophisticated irrigation technologies and management. Of the estimated 1.4 billion ha of crop land worldwide, around 80 percent is rain-fed and accounts for about 60 percent of global agricultural output. Under rain-fed conditions, water management attempts to control the amount of water available to a crop through the opportunistic deviation of the rainwater pathway toward enhanced moisture storage in the root zone. However, the timing of the water application is still dictated by rainfall patterns, not by the farmer.

Growing pressure from competing demands for water, along with environmental constraints, mean farmers must obtain “more crops from fewer drops.” That is a significant challenge and necessitates that water management for sustainable crop production will need to be combined with smarter, more precise agricultural practices.

Many crop varieties grown in rain-fed systems are adapted to exploit moisture stored in the root zone. Rain-fed systems can be further improved by, for example, using deep-rooting crops in rotation, adapting crops to develop a deeper rooting habit, increasing soil water storage capacity, improving water infiltration, and minimizing evaporation through organic mulching. Capture of runoff from adjacent lands can also lengthen the duration of soil moisture availability. Improving the productivity of rain-fed agriculture depends largely on improving husbandry across all aspects of crop management. 








______________________________________________________________
Sources
http://www.fao.org/climatechange/climatesmartpub/66303/en/;  http://www.fao.org/ag/save-and-grow/en/5/index.html

[image: http://ccafs.cgiar.org/sites/default/files/resize/assets/images/weafzai-420x315.jpg]Traditional Planting Pits in Niger and Burkina Faso
A wide variety of traditional and innovative rainwater harvesting systems is found in Africa’s Sahel zone. In semi-arid areas of Niger and Burkina Faso, small-scale farmers use planting pits to harvest rainwater and rehabilitate degraded land for cultivation of millet and sorghum. The technology improves infiltration and increases nutrient availability on sandy and loamy soils, leading to significant increases in yields, improved soil cover, and reduced downstream flooding. 
In the Tahoua dryland region of the Niger, regular floods once brought fertile sediment to the valley floor, but a succession of droughts led to a loss of vegetation on the valley slopes. As a result, water ran off rapidly, causing gully erosion on the slopes and damage to fields downstream. Now small farmers have been able to maintain or increase harvests during drought years through a land rehabilitation technique in which farmers increase the size and depth of planting pits to collect more water and dig channels to increase the water-holding capacity of the soil. The planting pit technique in Niger, known as tassa, is also known as the zaï in Burkina Faso. It has now become an integral part of the local farming scene in Niger and is spreading at a rate of about two to three hectares per year. The technique is being disseminated and expanded, and is being introduced in Cape Verde.
Tassa has great benefits for poor farmers in dryland ecosystems, who face persistent degradation of dryland, loss of vegetation and continuous erosion and water scarcity. The technique has improved household food security (higher land productivity) and has mitigated agricultural risk for many impoverished families in Niger.
In Yatenga province in Burkina Faso, farmers reclaimed degraded farmland by digging planting pits, known as zaï. This traditional technique was improved by increasing depth and diameter of the pits and adding organic matter. The zaï concentrate both nutrients and water and facilitate water infiltration and retention. The pits are hand-dug holes 20-30 cm in diameter and 20-25 cm deep, spaced about 1 m apart. They are dug on existing farm fields before the onset of the rains, using a hoe to break the surface crust. Often, organic matter such as manure and compost is placed in them to improve soil fertility. Termites are attracted to this organic matter, which they digest, making nutrients more easily available to the plant roots. Termites also dig channels, which increases the soil’s water-holding capacity. Zaï planting has a positive impact on grain production and household food security since, in years of good rainfall, many farmers produce surplus grains, which provide a buffer in years of low rainfall. Soil fertility parameters under zaï treatment have shown a systematic improvement after three to five years. 

Photo courtesy of CGIAR[footnoteRef:1] [1:  http://ccafs.cgiar.org/blog/what-so-smart-about-climate-smart-agriculture#.UnJdX5IzB8E] 

[image: http://www.fao.org/docrep/006/y4690e/y4690e1t.jpg]

Photo courtesy of FAO[footnoteRef:2] [2:  http://www.fao.org/docrep/006/y4690e/y4690e09.htm] 





[image: Full screen preview][image: http://www.icrisat.org/what-we-do/satrends/nov2006_files/stones-burkina_300by199.jpg] Photo courtesy of ICRISAT
Stone Bunds and Half-Moons in the Sahel 
High intensity rainfall coupled with low fertility and crust-prone soils are characteristic of the Sahel and result in widespread rainfall runoff and soil erosion, hence priority has been given to a range of measures for runoff and soil erosion control. One such measure, the construction of stone bunds on natural contour lines, has been promoted for more than 25 years and has proven to be both an effective and durable innovation. Between 200,000 and 300,000 hectares of degraded land has been rehabilitated in the Sahel through their use. However, since they are costly and labor intensive to construct, they are seldom adopted without substantial financial and institutional support. Best results are achieved when contour stone bunds are used in combination with biological measures, such as the additional planting of grass on the contour lines, and the complimentary use of mulch or fertilizer is often required for associated improvements in crop yields. Where soils are particularly degraded and liable to runoff, farmers often combine contour stone bunds with traditional zaï planting pits. 
Stones are laid out along contour lines on both barren and cultivated lands. The stones slow down water runoff, thereby increasing infiltration and capturing sediment. The water and sediment harvested lead directly to improved crop performance, but also to local groundwater recharge, which can increase the water levels in wells.
Contour stone bunds can be reinforced with grass strips. Vegetative barriers are cheaper than stone ones and self-maintaining. Suitable grass species can be identified, especially local varieties, i.e., Andropogon gayanus. This species is traditionally grown around field boundaries and is used for weaving mats. It is helpful in decreasing both water and wind erosion. Grass can be used in combination with stone bunds, which then can be taken away and reused in different contexts.
Contour stone bunds are important in the context of CSA and are likely to prove beneficial under both wetter and drier climate change scenarios. In wetter years they protect the soil against excessive erosion and in drier years they still contribute to effective rainwater harvesting. In addition, since heavy rainfall events in the Sahel are projected to increase in frequency and intensity with global warming, durable and effective soil erosion control structures constitute an important adaptation strategy.
Another water harvesting technique sometimes combined with stone bunds is a half-moon (demi-lune), an earth embankment in the shape of a semi-circle with the tips of the bunds on the contour. They are used for growing crops but also for rangeland rehabilitation. Much larger in size than the tassa or zaï, half-moons also capture runoff water from slightly sloping land and concentrate water and organic matter. (See second photo on right, taken in Niger).


Video:
http://www.youtube.com/watch?v=RQkiv_U5AoU




Photo courtesy of Fatoumata Diabate/Oxfam[footnoteRef:3] [3:  http://www.oxfam.org/en/emergencies/sahel-food-crisis/cash-for-work-niger] 

[image: ][image: ]Photos courtesy of IFAD[footnoteRef:4] [4:  http://photos.ifad.org/asset-bank/action/viewAsset?id=5493&index=0&total=3&view=viewSearchItem, http://photos.ifad.org/asset-bank/action/viewAsset?id=5489&index=6&total=9&view=viewSearchItem] 





Sources: CCAFS Working Paper no. 50. CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS), 2013.
http://www.ifad.org/operations/projects/regions/pa/infosheet/sahel.pdf
For more reading on stone bund methods: 
http://akvopedia.org/wiki/Bunds
http://www.unep.or.jp/ietc/publications/techpublications/TechPub-8a/contour.asp
[image: Photo][image: Photo]Photo courtesy of Vetiver Network international
Vetiver Contours in Mozambique, Zambia, and Zimbabwe
Vetiver contours are a low-cost measure for reducing soil erosion and improving the soil water content and groundwater recharge. Vetiver is a non-invasive grass with a very deep root system that is able to grow under nearly all conditions and even survives fires. Vetiver rows along the contours of a slope prevent much of the rainwater from flowing downhill, allowing the water to penetrate the soil and making it available for crops and groundwater recharge. Topsoil that would otherwise be washed away from the field now accumulates in front of the vetiver contours.
A contour row of grass plants should be made for every meter of height difference or every 10-20 metres along the slope. The individual vetiver grass plants are planted along the contours, at a distance of about 15 cm apart. A double vetiver plant row is most effective and will form a closed fence within 1-2 years. Once the vetiver contours have been established, little maintenance is required.
Besides preventing erosion and allowing water to infiltrate the ground, the grass can be harvested and used for thatching or handicrafts. The vetiver roots can be used in perfume. Vetiver grass does not spread seeds and will, therefore, not spread into the fields. Cattle dislike this type of grass so they will not eat it.
Applying conditions:
Vetiver contours or alternative local grasses are suitable in many regions. They are of particular benefit in sloping areas where heavy rainfall results in erosion of fertile top soils.

Considerations:
- Vetiver nurseries are simple to establish in humid areas, including those areas where normal crops will otherwise not survive periods of flooding.
- Densely planted vetiver strips can be used as natural barriers around surface water ponds to prevent livestock from entering the water.
Costs:
- Material: 1,000 vetiver slips from local farmers: U.S. $20 (excluding transport)
- Labor: two man days for 100 m of contours from slips (U.S. $ 1-1.5 per day)
- Maintenance: low, one day/year per 100 m for filling up gaps and cutting it down.






















Sources: 

For more reading on stone bund methods: 




Photo courtesy of Vetiver Network international
Photo courtesy of Vetiver Network international


___________________________________________________
Sources: http://www.washdoc.info/docsearch/title/169828
For more information on vetiver contours: www.vetiver.org

INSTITUTIONAL MANAGEMENT

In times of need, such as a climate shock or stress, individuals and households turn to social networks (individuals, institutions) to access critical resources such as food and shelter in order to survive. Institutions may be formal structures, such as farmer associations, or more informal networks of individuals who are organized for a specific purpose (e.g., traditional community rotating micro-credit groups).
 
Community cereal banks are a form of social network or local institution that may be highly formalized, or loosely structured, as a tool for improving food security and protecting household assets, particularly during periods of acute need. They can help buffer against food shortages and high grain prices not only during extreme climate events, but also between cropping seasons when community and family grain stocks are drawn down and may be dangerously low (often referred to as the hunger season in many countries). Cereal banks commonly involve a village or a group of villages that stock and manage small group or community grain supply. After harvest, when the price of staple cereals is low, a family takes a portion of their production and puts it in the cereal bank. It is then held in storage and disbursed to families when their stocks are low and local area market prices are high (well into the dry season for most communities). Having access to this grain during the lean hunger period can reduce the amount of grain families need to buy at high market prices, conserving cash and, potentially, can help them avoid selling assets to buy food. After the next harvest, families who borrowed from the cereal bank pay back their loan with interest. In some cases, families pay their loans back in cash that is used to buy grain at low prices to restock the cereal bank. In other cases, the loans are made in grain and paid back in grain, avoiding the exchange of money between individuals – a frequent problem that commonly leads to the failure of poorly managed cereal banks.
Community Cereal Bank in Central Mali
In the small rural farming community of Koroguelebougou (Koro) in central Mali, smallholders grow rain-fed millet and sorghum and manage small herds of livestock under extremely arid conditions in the West African Sahel. Initiated by a Peace Corps Volunteer in 2002, a community needs assessment identified food security as the main priority and a community cereal bank as a solution. Research by the PCV determined that cereal banks in the area often failed due to mismanagement involving the use of cash funds to provide loans. Using free community labor as a contribution, villagers planted a modest millet crop on a communal plot and built a small mud block cereal bank to store their first grain harvest. A five-member cereal bank management committee was formed and trained in basic record keeping and management skills by a local Malian extension agent. A SPA grant of $1,000 was obtained by the PCV to purchase cement, metal roofing, and basic construction materials, and an initial stock of 4 tons of millet and sorghum purchased locally at a low market price. After 10 years (2003-2013), grain reserves have increased twofold, from 4.4 tons to 8 tons. Each year in May-June grain is disbursed by the management committee to families based on need. Upon crop harvest in November-December, repayment in grain plus 10 percent interest is made by each borrower. 
Lessons Learned:
1. Community Needs Assessment – Conduct a thorough needs assessment that identifies community priorities and capacity in order to ensure successful mobilization, management, sustainability, and ownership of the project. 
1. Community Trust – It is critical to select highly respected and trusted leaders in the community who are literate and have the capacity to mobilize labor and resources.
1. Representative Management Committee – A strong, representative management committee is essential for success. They must make difficult, yet fair decisions in disbursing loans in kind, based objectively on need, as well as ensuring timely loan repayment. 
1. Loans in Kind – Loans should be in grain only to avoid mismanagement, with no use of cash. A simple loan rate of 10 percent is easy to calculate and manage. Good record keeping is imperative.

Source:  André Mershon, RPCV/Mali (2001-2003). For more reading on community cereal banks: http://practicalaction.org/community-cereal-banks-2




















Community Cereal Bank in Koroguelebougou, Mali

[image: IMG_2383]
André Mershon, RPCV/Mali (2001-2003)
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André Mershon, RPCV/Mali (2001-2003)

http://practicalaction.org/community-cereal-banks-2; André Mershon, RPCV/Mali (2001-2003)

KNOWLEDGE MANAGEMENT 
 

[image: http://www.cpc.ncep.noaa.gov/products/african_desk/swfdp_reports/archive/af_for.jpg]Accessing seasonal climate forecasts can considerably improve agricultural management and livelihoods for smallholder farmers and better enable them to adopt climate smart adaptive strategies in response to climate variability and change. Nevertheless, constraints related to the legitimacy, salience, availability, and understanding of these forecasts, as well as gaps in data and the limited capacity of farmers to respond appropriately, have so far limited the widespread use of seasonal predictions. Moreover, better weather forecasts alone will not spur widespread uptake of climate smart agricultural practices. Strengthened agricultural advisory and input supply services are required, as are improved marketing strategies, enhanced safety net policies to ensure food security, and similar provisions.

There is, however, potential for making improved weather information accessible to farmers. 

Together with researchers and other stakeholders, farmers are being trained in the use of probabilistic seasonal forecasts. Experience to date suggests that forecast applications are most effective when the following is taken into account: 
· Forecasts must address both perceived and real needs.Chart courtesy of the NOAA 

· Benefits are contingent upon the options that such information provides, and on compatibility with the user’s goals and constraints.
· Data must be presented at a relevant scale and time frame.
· Information must reach the appropriate audience in a useable form and with sufficient time to apply it to the decision process.
· Forecast sustainability requires long-term institutional commitment to provide applicable forecasts and subsequent extension support.
· Forecast information should be down-scaled to the local farmers’ or community level.
· Information should include the timing of variables (e.g., the onset of the rainy season or drought) and provide the level of confidence in predictions (probability terms).
· Information should be projectable in terms of agricultural impacts and management implications.
	
	

	
	


__________________________________________
Source: http://www.cpc.ncep.noaa.gov/products/african_desk/cpc_intl/africa/africa.shtml
[image: ]Photo courtesy of the FAOClimate Field Schools in the Philippines and Indonesia 
Climate forecast technology has undergone substantial improvements during the last 15 years, which could increase farmers’ effectiveness in coping with extreme climate events by tailoring cropping management to forecast information. However, farmers' awareness of seasonal climate forecasts and their capacity to use it to tailor their crop management strategies is still low. Experience in the Philippines and Indonesia has shown that the use of farmer field schools (FFS), piloted by the FAO, can be an effective way of bridging this gap and this has led to the introduction of the climate field school (CFS).

In West Java, Indonesia, the department of agricultural extension has converted the integrated pest management schools into climate field schools for the benefit of farmers, incorporating climate information within the farm decision making process. The program was facilitated by Bogor Agricultural University in collaboration with the Directorate of Plant Protection, Department of Agriculture, National Agency for Meteorology and Geophysics (BMG), and Asian Disaster Preparedness Center.

In the Philippines, the local government of Dumangas has implemented a CFS project as an innovative disaster risk reduction and climate change adaptation strategy for agriculture. Seasonal climate forecasts are used to help farmers in field preparation, selection of the optimal rice seeds, and the kind of cash crops that they can plant for the particular season. The CFS has helped the town become the top rice producing municipality in its province, with farmers now able to use knowledge they have gained to apply better agricultural practices in the face of continuous threat of climate-related risks and hazards.

[image: ]

Photo Courtesy of the FAO








Sources:
FAO Climate-Smart Sourcebook, 2013 
The Rockefeller Foundation, [1998-2013]. All rights reserved. Ngigi, S.N. 2009. Climate Change Adaptation Strategies: Water Resources Management Options for Smallholder Farming Systems in Sub-Saharan Africa. The MDG Centre for East and Southern Africa, The Earth Institute at Columbia University, New York.

http://community.eldis.org/.59d5ba58/9.%20case-dumangas-updated-july16.pdf	
	
For more reading on climate forecast applications: 
http://www.ccafs.cgiar.org/regions/west-africa

Video:
http://www.youtube.com/watch?v=FAT26-WWffs&list=PLmATng7lKk6VImI-kIdzUlcDw-Yu2HgMo
http://ccafs.cgiar.org/resources/video
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