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Welcome 
Climate, Agriculture, and the Environment Training: 
Proving Concepts and Improving Climate Change 

Integration in Agriculture Sector Activities
Hosted and Sponsored by 

USAID/DCHA Food for Peace and 
USAID/BFS Feed the Future

Climate,  Agriculture, and the Environment
Malawi ▪ 24−28 October 2016



DAY 1 – STATE OF CLIMATE, ENVIRONMENT, FOOD SECURITY, 
AND PROGRAMMING IN MALAWI

8:30 Participant Sign-In
9:00 Welcome, Intro, and Objectives
9:30 Integrated Issues in Climate Change, Agriculture, and 

Household Resilience in Malawi
10:30 Break
10:45 Project Goals and Barriers to Success, Part 1
11:45 Project Goals and Barriers to Success, Part 2
12:15 Lunch
13:15 State of Climate and Environment: Where Climate, Environment, and 

Agriculture Converge
14:00 Malawi Government Climate Adaptation Plan
14:30 Introduce CRM Tool and Discuss Environmental Impact of Select 

Climate Risk Mitigation Measures
15:15 Break
15:30 Hypothetical Climate Change Scenario in Groups, Part 1a: Exercise Instruction
16:00 Hypothetical Climate Change Scenario in Groups, Part 1b: Malawi 2026 Visions



DAY 2 – PRINCIPLES AND TECHNIQUES FOR ADDRESSING 
CLIMATE CHANGE AND ENVIRONMENT IN AGRICULTURAL ACTIVITIES

8:30 Day 1 Recap and Day 2 Plan
9:00 Integrated Systems: Agroforestry and Livestock Management
9:25 Increase Biomass: Soils Management
9:50 Pests and a Changing Environment
10:15 Break
10:30 Water Management for Agriculture
11:00 Off the Farm: Sourcing of Inputs, Post-Harvest Systems & Marketing
12:15 Lunch
13:15 Hypothetical Climate Change Scenario in Groups, Part 2: Priority Actions
14:30 Hypothetical Climate Change Scenario in Groups, Part 3: Build the Case with 

Beneficiaries
15:30 Break
15:45 Working with Existing Work Plans, Part 1
16:30 Working with Existing Work Plans, Part 2



DAY 3 – FIELD VISITS
Note: The timing below is approximate. Everyone will visit two field sites (WALA and Njira). 
To accommodate the group size, participants will be split into two groups and the groups 
will switch sites after lunch. 

8:00 Site Visit
12:00 Lunch 
13:00 Site Visit



DAY 4 – DIVING INTO THE WORK PLAN

8:30 Field Visit Recap and Day 4 Plan
9:00 FFP/FtF Sites: Group Work
10:15 Break to be taken at leisure during group work
11:30 FFP/FtF Sites: Report Out
13:00 Lunch
14:00 Working with Existing Work Plans, Part 3
15:30 Break to be taken at leisure during group work



DAY 5 – REPORTING OUT ON LEARNING

9:00 Working with Existing Work Plans, Part 3 continued
10:30 Break
10:45 Group Discussion: What Bigger Changes Can We Make in the Future
11:30 Group Report Outs
12:00 Wrap-Up and Synthesis: Incremental vs. Transformative Changes 
12:30 Certificates and Evaluation
13:00 Lunch



www.feedthefuture.gov



www.feedthefuture.gov



Agroforestry, Biomass, Soil, and livestock in a landscape context

Noel Gurwick
Raymond von Culin

Marit Wilkerson
Moffatt Ngugi
Stella Siegel

Contact: NGurwick@usaid.gov
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Malawi

Hydrogeology of Sub-
Saharan Africa

MacDonald and Davies 2004, Technical Report WC/00/33, Natural 
Environment Research Council, British Geological Survey

Presenter
Presentation Notes
Hydrogeologic setting is a key attribute that determines vegetation patterns. Malawi is mostly …



Landscape-scale 
vegetation dynamics

Presenter
Presentation Notes
Landscape-scale degradation. I saw a lot of hillsides like this outside of Lilongwe. Typifies the extent of deforestation and planting that has occurred throughout much of the country. Pt 1: Next series of slides concern how landscape scale vegetation influences water resources and soil chemistry



Decline in streamflow

Years 6-10
155 mm/yr

Years 10-20:
227 mm/yr
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Jackson et al. (2005) Trading Water for Carbon with Biological Carbon 
Sequestration. Science 310: 1944-1947 

Presenter
Presentation Notes
substantial annual decreases of 155 mm and 42% were observed on average for years 6 to 10, and average losses for 10- to 20-year-old plantationswere even greater, 227 mm year- 1 and 52% of stream flow (Fig. 1, A and C).  Jackson et al. 2005
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Jackson et al. (2005) Trading Water for Carbon with Biological Carbon 
Sequestration. Science 310: 1944-1947 

Decline in streamflow

Years 6-10
155 mm/yr
(42% of streamflow)

Years 10-20:
227 mm/yr
(52% of streamflow)Dried up >1 year (13%)

Presenter
Presentation Notes
substantial annual decreases of 155 mm and 42% were observed on average for years 6 to 10, and average losses for 10- to 20-year-old plantations were even greater, 227 mm year- 1 and 52% of stream flow (Fig. 1, A and C). 13% of streams dried up completely for at least 1 year (Fig. 1 C), with eucalypts more likely to dry up streams than pines.Afforestation in drier regions [<1000 mm mean annual precipitation (MAP)] was more likely to eliminate stream flow completelythan in wetter regions.Mean annual renewable water (percentage of annual precipitation lost as runoff) decreased -20% with afforestation (Fig. lD) (P < 0.0001).Jackson et al. 2005



Bruijnzeel (2004) Hydrological functions of tropical forests: not seeing the soil 
for the trees? Agriculture, Ecosystems & Environnment: 104,  185–228
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Presenter
Presentation Notes
Pt 1: Landscape vegetation dynamicsFig. 3. Soil moisture contents in the top 70 cm of soil below undisturbed forest, 6-year-old secondary growth and in a narrow (10m×50 m)and a large (50m × 50 m) clearing in lowland Costa Rica during two consecutive dry seasons (redrawn after Parker, 1985). Showing first dry season only.Costa Rica – onset of dry season to beginning of next wet seasonAnd from Scott e tal. 2005 (not tied to this figure):It is important to note that it is not necessarily thevegetation cover per se that will be responsible for a change innear-surface hydrological behaviour, but rather the changes (ornot) in associated soil characteristics such as topsoil bulk densityand infiltrability, soil depth, as well as surface detention andretention storage. The following three examples from East Africaillustrate this.northern Tanzania, Sandstr¨om (1998) concluded (mostly on thebasis of model simulations) that where soils were fine-textured andliable to crusting upon exposure to rainfall, the creation and maintenanceof macropores by trees within a setting of closed woodlandswas crucial for effective groundwater recharge.recharge had doubled over a period of 30 years as a resultof 26% of the catchment area having been converted from forestto mixed agricultural useThe evidence collated in Table 25.4 does show that majorrelative (and sometimes also absolute) reductions in stormflowsmay be achieved by forestation and various soil conservation measures(and vice versa through adverse practices like overgrazingor repeated burning).However, almost none of these reductionsseem to be large enough in absolute terms to overcome the typicalincreases in vegetation water use after forestationThe greater effect of forestation on low flows observed in SouthAfrica has also been reported for plantations of Pinus caribaeain seasonal grasslands in Fiji (Kammer and Raj, 1979) as well asunder Eucalyptus globulus in South India (Sharda et al., 1988),particularly after coppicing (Sharda et al., 1998; Sikka et al.,2003). It was also recorded after afforestation of an extensiveupland area in northern Malawi where between 1966 and 1976almost 93% of a 13.3 km2 grassland catchment was progressivelyplanted with a mixture of Pinus patula, P. kesiya and Eucalyptussaligna. Streamflow records for nine pre-planting years and13 years following planting, showed no significant change in peakdischarges, but the 10 and 30-day low flow totals showed a significantreduction over this period (Mwendera, 1994). Thus, thefinding of strongly reduced baseflows after forestation of nondegradedgrasslands can be expected to be generally applicableand should be heeded when planning industrial plantations(Calder, 1999).Reforestation is often recommended as a means of reducingthe enhanced surface water losses associated with soil degradation,returning water to a subsurface route through the soil profile,thereby ultimately restoring baseflows (e.g. Bartarya, 1989; Negi,Joshi and Kumar, 1998). The question is whether this processreally occurs, in which circumstances might it occur, and would italso occur if forestation is by means of a productive timber plantationof high water uptake? The answer to this question is thatbaseflow is only likely to be improved if gains through enhancedinfiltration after forestation exceed the associated increase in evaporativelosses (Bruijnzeel, 1989b). The information on excessplantation water use over that of the grassland or rain-fed cropsthey replace (Tables 25.2 and 25.3) suggests that infiltration volumeswould need to be increased by at least 175–200 mm yr−1under subhumid tropical conditions (MAP 1200–1400 mm) andby as much as 450–700 mm yr−1 under wetter conditions (MAP> 2000 mm).



When Does Fertilizer (Not) Help?
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Burke et al., Ms. Submitted, from S. Snapp

One Reason SOM Matters

1.2

Soil Organic Matter (%)

Presenter
Presentation Notes
Pt 2: Soil carbon, from degradation to recoveryEvidence of decline in maize response to fertilizer occurring at scale has just been observed in a county-wide survey conducted in Zambia, where Bill Burke and team found a threshold soil organic matter level of 1.2%, below this maize did not respond to fertilizer



When Does Fertilizer (Not) Help?
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Rothamsted, U.K.

Detecting SOM Change
Not Easy



 

P. Mpeketula, PhD 2016, from S. Snapp, Michigan State University, preliminary findings

Degraded Soils – Land Use

Croplands  Conversion  Forest  Wetlands   Pasture
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89
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4

Presenter
Presentation Notes
Pt 2: Building the soil back upIn keeping with other studies, land that was converted from forest to agricultural use lost soil C markedly, and natural areas show gains in soil CWhat is unusual is the first documented case of soil C declines over two decades on continuous cropped lands.From Sieg:“The time period over which soil C was measured was in 1989 and then again in 2014, so 25 years is the time period over which these changes occurred. Land conversion means sites that were in natural areas - forest or wetlands – and were converted to agriculture, of which there were only a few. This large decline in converted land is consistent with other studies have shown soil C loss of between 30 to 60% when land is first disturbed with the hoe or plow to grow crops, so this was an expected result.What has not been shown previously in an on-farm study, to our knowledge, is that soil C is continuing to decline under continuous cultivation. The decline is small and only shows a trend towards significant difference from zero, but we will soon have twice as many soil samples to include in an updated statistical analysis for a more definitive test. If this confirms the evidence that this decline is still underway it indicates that African cultivated soils are at risk of further degradation, which has been suggested by many modeling studies and a few long-term trial sites but never shown before on-farm. This has important implications for greenhouse gases, as it indicates that soil C stocks across Africa are at risk. I want to acknowledge here that is difficult to show soil C change over time and space as you know, particularly on-farm given the variability in stocks, bulk density issues etc. If you use this slide from Placid Mpeketula’s PhD dissertation (which was granted in 2016 so should be cited as Mpeketula, 2016) please make clear that these are preliminary findings and not yet published.”



Courtesy of S. Snapp

Degraded Soils - Fallow

Biomass!

Presenter
Presentation Notes
Pt 2: Building the soil back upA major driver of soil organic matter losses is four months of crop growth that leaves the land bare to wind and water erosion for over half the yearPriority option: Biomass�Improved maize and fertilizer are not enoughResilient soils require more biomassConservation ag, organic ag, crop-livestock integration:  all require high quality biomassPt 2: Building the soil back upHowever,  improved maize varieties alone, fertilizer alone, these inputs alone do not reduce risk – HIGH QUALITY BIOMASS is needed for all types of CSA technologies to preform and reduce risk



Degraded Soils - Field Burning

Presenter
Presentation Notes
Pt 2: Building the soil back upImage: from NASA, From Adam Reinhart:The literature on the effect of burning on soil physical and chemical properties is very complex and often contradictory as there are many factors effecting changes to these parameters. In general, and generalizations are always dangerous, burning residues in drier areas, such as Malawi, have more negative impacts than burning residues in more humid areas. Some of these negative impacts can include potential increased runoff and reduced water infiltration, dramatically increased soil erosion, loss of certain soil nutrients, especially nitrogen (often the most limiting nutrient) and organic carbon, and a reduction is soil microbial and invertebrate diversity. It is generally agreed that shorter fallow periods between burning is far more harmful than longer fallow periods. Thus, if fields are burned while under continuous cultivation the damage in terms of soil cover and soil nutrient loss can be substantial and additive over time.    In terms of illustrative material I found these two videos from Ripple Africa: https://www.youtube.com/watch?v=Gy67d-TKaU8 and https://www.youtube.com/watch?v=Y2XajJTXhpk



http://www.fao.org/ag/ca/ca-publications/restoring_the_soil.pdf

Presenter
Presentation Notes
Pt 2: Building the soil back uphttp://www.fao.org/ag/ca/ca-publications/restoring_the_soil.pdf



(Glover et al. Nature 2012)

Doubled-up Legume System

Pigeon-pea

  
 

 
 

 
 

Year 1 Year 2

Ground nut (peanut)
Maize

Presenter
Presentation Notes
Pt 3: Role and impact of intercroppingIncreases plants’ efficiency of fertilizer useImproves yield of protein-rich grainsProvides fuel & feedReduces soil erosionPigeon Pea can be combined with an understory of an annual legume such as groundnut or common bean, for double the legume benefits. This doubled up legume technology was just released as a CSA technology by the Malawi government. 



Maize/pigeon pea intercrop plus cattle manure – 3rd year 
(Zambia).  Expecting 4 or 5 ton maize yield & 600 kg pigeon pea

Presenter
Presentation Notes
Pt 3: Role and impact of intercroppingMaize/pigeonpea intercrop plus cattle manure – 3rd year (Zambia).  Expecting 4 – 5 ton maize yield and 600 kg pp grain



More biomass = 

more SOM =

resilient + fertile soils =

higher, more reliable yields

Ollenburger and Snapp, 2015

Years after establishment

Doubled-up pigeon pea rotation

Maize

Intercrop

Presenter
Presentation Notes
Pt 3: Role and impact of intercroppingCrop modeling is allowing us to expand the zone of inference of our on-farm experimentation, to different climate scenarios and soil types. Note that a rotation with doubled up legumes is the most effective and sustainable way to increase maize yield response over time, although initially intercrops are the best at reducing risk of poor maize yields 



Sole maize + recommended fertilizer

Doubled-up pigeon pea rotation + ½ fertilizer

Maize yield

Profit

Protein yield Ground cover

Fertilizer 
efficiency



Trees for NRM: Agroforestry 
& silvopastoralism

Presenter
Presentation Notes
Pt 4: Trees for NRM, agroforestry & silvopastoralismHigh productive capacityLow costSunlight filtrationTree scale/size and formAbility to respond to pruning/coppicing/pollarding quicklyAbility to contribute to the nutrient cycleAbility to assist in Nitrogen fixationFew and shallow lateral roots (or prunable root system)Resistant to climatic changes (droughts, floods, soil variability, temperature extremes)Water consumption (e.g. growing eucalyptus in low rainfall areas is damaging to environment)pH and salinity toleranceIndigenous vs. invasive exotic species selectionUnderstanding allelopathic (suppressant) effectCommunity acceptancePt 4: Trees for NRM, agroforestry & silvopastoralism“Fertilizer Tree Systems” - nitrogen fixing treesPlanted sequentially (during fallow) or contemporaneously (intercropped).Maintains soil coverImproves nutrient levelsIncreases soil organic matterImproves soil filtrationProvides fodder, fiber and fuelDo not match results provided by conventional fertilizersProvide significant benefits and can be used in to reduce the need for fertilizerhttp://www.fao.org/3/a-ar715e.pdfAgroforestry practices in Malawi focus on Nitrogen fixing trees.Farmer managed natural regenerationPermanent tree intercroppingSequential tree fallowAnnual relay intercroppingBiomass transfer



Sosola, B.G., A.O. Mulwafu, B. Nyoka, J. Njoloma and S. Mn’gomba (2016) 
Farmer Managed Natural Regeneration: Trainers’ Guide for Extension 
Workers and Farmers and in Malawi, World Agroforestry Centre, Lilongwe, 
Malawi. 

Presenter
Presentation Notes
Pt 4: Trees for NRM, agroforestry & silvopastoralism



• Intentional combination of trees, forage and livestock
• Managed as a single integrated practice
• Perennial grasses and/or grass-legume mixes are 

planted between trees for livestock pasture

Silvopastoralist practices in Malawi

Presenter
Presentation Notes
Pt 4: Trees for NRM, agroforestry & silvopastoralismThis slides addresses silvopastoral systems. Notably according to FAO: livestock production system generally demands less fossil energy than a crop production system does, which often relies heavily on fertilizers and herbicides that are manufactured and spread using expensive fossil fuel.Livestock benefitsProtein and byproduct supply Drought and animal powerFertilizer productionWeed controlSource of cash and profitCan consume waste Livestock concernsMeat and dairy consumption related illnesses Source of zoonotic diseasesSource of greenhouse gasWater consumption and pollutionFeed and forage requirements                               permies.comCan trample agricultural crops, cause compaction, strip vegetation leading to erosionRequires management and resources for production and processingRows of trees alternated with row of crop - alley croppingClusters of trees among cropsDispersed/Individual treesTerraces - planting along contours of hillsBoundary planting/      Living fencesRiparian buffersVegetative strips



Africa RISING Farmer Adoption in 2014  Anders PhD
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What do Farmers Adopt (EXPAND)?



P. Mpeketula, PhD 2016, Michigan State University, from S. Snapp

Soil C: Down and Up

Presenter
Presentation Notes
In this next series of slides we focus specifically on soil carbon.Pt 2: Building the soil back upSimilar to the photograph I showed earlier, here is an image derived from soil C measurements (Courtesy of S. Snapp, Michigan State University, and a collaborator with Africa RISING).New evidence from revising the sites of FAO deep soil measurements made in the late 1980s has shown significant declines in soil C, strongly associated with maize cultivation



24

Trees, Grass (cover)
Contours

Terraces, waterways…

N.B.

Other: Gully plugging, 
check dams, gabion 
structures,  grassed 
waterways, etc.

Presenter
Presentation Notes
Pt 1: Landscape vegetation dynamicsMany options at the landscape scale that can help improve NRM at the plot level



Workshop on the Strategic Alignment in Climate,  Agriculture, and the Environment
Malawi ▪ October 24-28, 2016

• Extra CO 2
• Heat lamps
• N Fertilizer
• Sprinklers (extra rain)

How Will Plant-Soil Systems Behave 
in the Future?



Soil Carbon Data for LDCs is Scarce



• Positive trade-off between 
changes in plant water use 
and soil infiltration after 
reforesting degraded land 
appears possible.

• Flow improvements greatest 
in highly degraded areas 
with high rainfall.

• Field experiments for better 
model parametrization (tree 
species, age) and regional 
analyses  required for more 
realistic assessments.

Uldarico Padecio
(Philippines)

Conclusions re tropical forestation:
What can be achieved hydrologically? - 2

Presenter
Presentation Notes
Locate these experiments in the identified bright spots including NE India, S China, W Africa, etc.



‘‘Drought-prone areas should be made less vulnerable to drought-
associated problems through soil moisture conservation measures, 
water harvesting practices, minimisation of evaporation losses, 
development of the ground water potential including recharging and 
the transfer of surface water from surplus areas where feasible and 
appropriate. Pastures, forestry or other modes of development 
which are relatively less water demanding should be encouraged. In 
planning water resource development projects, the needs of 
drought-prone areas should be given priority.’’ (Government of 
India, 2002, National Water Policy)

Calder (2007). Forests and water—Ensuring forest benefits outweigh water costs. 
Forest Ecology and Management. 251(110-120)



Photo Credit Goes Here

Photo credits: Bill Thomas, Kenneth Wilson, NASA

Workshop on the Strategic Alignment in Climate,  Agriculture, and the Environment
Malawi ▪ October 24-28, 2016

Crop Production & Climate Change
The Ag-Input Equation (Pesticides, Fertilizer, Seeds)

Marit Wilkerson, USAID/AFR  /  Bill Thomas, USAID/BFS



-- Lewis H. Ziska, USDA-ARS

Presenter
Presentation Notes
Session ObjectivesHow could climate change affect crops and pestsHow could climate change affect Ag-Input decision making and usePesticides FertilizerSeedWater Strategies for crop management resilienceDiscussion



WHAT MIGHT CHANGE?

Source: FEWSNET Malawi 2013

Presenter
Presentation Notes
MALAWIEffects of Climate ChangeChange from Normal:Will the warm-wet season shift from November to April to another part of the year?  When will most of the rain fall?Will temperatures and precipitation during May to August change?How will the Congo Basin weather system and southern Africa system change?What about global systems like El Nino & La Nina?What about increases in CO2?Malawi food crops:Maizecassava sweet potatoes rice sorghum Groundnuts, pulsesCLIMATE OF MALAWINormal:November to April: warm-wet season, 95% of precipitation- May to August: cool dry winter seasonsub-tropicalAffected by Congo Basin weather system and southern Africa systemAffected by El Nino and likely La NinaCrop losses:- Weeds: 34%- Insect pests: 18% - Diesase Pathogens: 16%



Photo: Maize, Katsumwa, Malawi, 
Adriana Zyskowski

Photo: Maize, Nsanje district, Malawi, Aletta 
Gardner

Presenter
Presentation Notes
Crop yield changes are the “direct” impacts of GCC IFPRI 2012



CLIMATE SHOCK IMPACTS ON PESTS OR 
DISEASES (2010-2014)

Source: CGIAR (2015)

Presenter
Presentation Notes
Climate change can compound effects on crop production via insect pests, diseases, and weeds:Relevant for pests, diseases, and weeds:-- Range expansion of existing pests and invasion by new pests-- Change in prevalence of crop pests-- Frequency of new pest introductions will increase-- Occurrence of major pest outbreaks will increase-- Increase risk of pesticide residues in foodThese events will be driven by outcomes associated with:-- Changes in crops grown and area cultivated-- Population growth, dietary change and increased globalization-- New untested trade pathways will increase the risk of new pest entry-- Pesticide use and pesticide resistance will increase leading to reduced efficacy and food safety risks- Increased rates of pest cycling and spread of endemic pests- More generations per season can increase pest populations- Increased rates of pest entry events and new pest establishments- Rainfall and temperature changes- Pest events across wide areas that can lead to significant food insecurity (Red Locust, Army Worm, maize diseases)- Infrastructure and border issues - Global trade, human movement, new and changing food markets present heightened risk of pest entryThe effects of Climate Change will be different across Malawi.Very hard to predict, but must nevertheless be prepared.Source: Coulibaly, J. Y., Mango, J., Swamila, M., Tall, A., Kaur, H., & Hansen, J. (2015). Which climate services do farmers. Rolighedsvej: CGIAR Research Program on Climate Change, Agriculture and Food Security (CCAFS).



Photos: Gates Foundation, Morgana Wingard

Ag-Inputs
- Pesticides
- Fertilizer
- Seeds
- Application equipment
- Personal protection  Equipment

Presenter
Presentation Notes
Will more pesticides be needed to combat new pests?How will fertilizer needs be affected?  Pest control is important, but seeds are a critical part of adapting to climate change.  Plant breeding can develop new crop varieties with traits that allow them to withstand extreme weather associated with climate change, including drought and flooding.Improved seed can significantly increase yields, but must be supported by good agricultural practices, including IPM.



Photos: Phil Stevenson, Dan TerAvest, T. Breedy

Presenter
Presentation Notes
Changes in Ag input Decision-Making- Need for diversity, in space & time- Shifting resource management priorities- Changing ag input supply & demandRisk management schemes beyond the farm gateRelevant for water, pesticides, fertilizer, seedHow can the IPM Decision Making Process help?IPM:• Identify key pests for each target crop• Establish economic impact pest levels• Evaluate all management options• Select an appropriate blend of IPM tools• Choose methods based on needs / priorities• Survey fields regularly• Monitor & evaluate, keep good records Photos:Field days with farmers, Gliricidia-maize intercropping system



PEST MANAGEMENT IN MALAWI

Method Pest management technique Challenges

Cultural • Early maturing plants
• Weeding
• Good crop storage

• Meticulous process
• Length of time to adopt 

Mechanical • Heavy equipment to disturb pest 
habitat

• Hand-picking of pests

• Expensive
• Limited target of intervention (soil)

Biological • Use of living organisms to control 
pests through predation

• Pest specific
• Process takes a long time
• Expansive technical know-how
• High risk of unintended 

consequences

Botanical • Use of plant extracts to spray pests • Cumbersome process

Composite • Simultaneous application of 
chemical & mechanical methods

• Expensive

Presenter
Presentation Notes
Crop losses:- Weeds: 34%- Insect pests: 18% - Diesase Pathogens: 16%How will things change with changes in temperature and rainfall?Will such changes make existing challenges more difficult or easier?What about the indirect effects of CC on agriculture?Note that CO2 is plant food – unfortunately seems to promote more growth in weeds more than crops.



www.feedthefuture.gov

Presenter
Presentation Notes
Thank you.Questions?Discussion?



Photo Credit Goes Here

Raymond Von Culin
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Water Management for Agriculture



SESSION OBJECTIVES

1. Examine water resource conditions and trends in Malawi.
2. Review effects of climate change on water.
3. Evaluate water management practices.

– Water sources, types of irrigation used, technologies and 
approaches.

4. Explore watershed development and Integrated Water 
Resources Management (IWRM) approaches.

5. Discuss key issues and considerations.



WATER SCARCITY AND ACCESS

http://assets.panda.org/img/original/waterscarcitymap.jpg
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EFFECTS OF CLIMATE CHANGE ON WATER
1) Evapotranspiration

2) Evaporation

3) Precipitation                      

variability

4) Frequency of 
floods

5) Low flow

6) Demand for 
irrigation

7) Moisture deficit

8) Pressure on ground  
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RAINFALL PARTITIONING IN FARMING SYSTEMS

 

MDG Center East and Southern Africa



SOIL AND WATER CONSERVATION

http://cgiarweb.s3.amazonaws.com/wp-content/uploads/2011/12/CPWF_Zai_web.jpg
http://www.fao.org/docrep/006/y4690e/y4690e09.htm



IRRIGATION (HARVESTING AND DRAINAGE)

https://waterjournalistsafrica.com/tag/malawi/
https://villageimpactmalawi.com/energy/
https://www.concern.net/news-blog/irrigation-farming-reducing-hunger-malawi



WATERSHED DEVELOPMENT APPROACH
• Watershed development is a 

concept and not an activity or 
program

• Broad objectives:
– Reduce run off
– Reduce soil erosion
– Increase soil moisture
– Make water streams perennial
– Increase ground water level
– Enhance productivity of land
– Enhance overall sustainability of 

ecosystem



INTEGRATED WATER RESOURCES MANAGEMENT (IWRM)

• IWRM is a process for the sustainable development, allocation and 
monitoring of water resource use.

• All uses of water resources are considered together.
• Water allocations and management decisions consider the effects of 

each use on the others.
• Malawi’s 

Integrated Water 
Resources 
Management 
and Water 
Efficiency 
(IWRM/WE) Plan 
2008-2012

Water 
Supply 

and 
Waste
-water

Water 
and 
AG

Water 
& ENV

Water 
for 

other 
uses

Integrated management
Policy and legal 
framework

Management 
instruments

Infrastructure

Institutional 
framework



KEY ISSUES AND CONSIDERATIONS

• Placement and targeting
• Technology choice
• Community participation and management
• “The whole package”
• Technical knowledge and skills
• Project management and time frame
• Monitoring, evaluation and learning
• Sustainability
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Objectives of this session
1. Provide overview of FFP and FTF work planning and 

environmental management planning in relation to USAID’s 
environmental compliance process.

2. Refresh on link between Climate Screening and work planning.

3. Understand entry points for environmental and climate risk 
management within FFP and FTF programming.

4. Begin thinking about elements of FFP or FTF work planning 
and/or environmental management processes that may be 
useful for your program.



Food Assistance and 
Food Security 

Strategy

Multi-Year 
Development Food 
Assistance Project

Agreement/ 
Negotiation PREP Obligation

Overview: The Project Design Process and Timing of Environmental 
Compliance Requirements at USAID  (Food for Peace)
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FAA 117, 118, 
119 RFA IEE

Env. 
Safeguards 

Plan

Project IEE/  
Env. Analysis

Develop 
EMMP

Country and 
Mission 

monitoring

Presenter
Presentation Notes
Environmental analysis is conducted as part of the RFA, which includes a RFA Programmatic IEE, and requires development of an Environmental Safeguards Plan as part of the application.  Additional environmental analysis is required of successful respondents following award (Project IEE).  In FFP, the Partner develops the Project IEE and the corresponding EMMP.



CDCS Concept 
Note PAD Agreement/ 

Negotiation Obligation Work Planning
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FAA 117, 118, 
119 EIA

Env. Country 
Capacity 

Assessment

IEE/  
Env. Analysis

Develop 
EMMP

Country and 
Mission 

monitoring

Overview: The Project Design Process and Timing of Environmental 
Compliance Requirements at USAID  (Feed-the-Future)

Presenter
Presentation Notes
By contrast, in FTF, Environmental Analysis is conducted at the PAD level (often as an IEE, but sometimes as a broader analysis that indicates that an IEE will be developed for specific projects or activities that fall under the PAD).  USAID typically develops the IEE that will govern FTF project activities, with partners then expected to respond to the conditions established therein via development of an EMMP.



REFRESHER!

CRM screening is 
integrated into the 
program cycle at 

the Strategy, 
Project, and 

Activity Level

Presenter
Presentation Notes
**Note that CRM screening gets categorized into “Low Risk”—meaning no further action/analysis required at Strategy/Program/Project/Activity levels—or “Moderate to High Risk”.  The ADS Mandatory Reference on Climate Change in USAID Strategies indicates moderate/high risk activities must be addressed as follows: “Moderate to High Climate Risk: Moderate to high climate risk must be considered and addressed as the Mission deems appropriate based on its technical judgment. Climate risk might inform the overall direction of the strategy (i.e., programmatic areas of focus) or it might inform more detailed programmatic approaches (i.e., at the project or activity level). Consideration of tradeoffs and how USAID can best promote resilient development progress should inform the Mission’s decision. In some cases, after weighing the tradeoffs, the Mission may decide to accept the risk.”



CDCS Concept 
Note PAD Agreement/ 

Negotiation Obligation Workplanning

Food Assistance and Food 
Security Strategy

Multi-Year Development 
Food Assistance Project Agreement/ Negotiation PREP Obligation

Strategy-level 
CRM Screening

Project/Activity-Level 
CRM Screening

Food For Peace

Feed-the-Future

So where does CRM Screening inform the 
Project Design Process?

Strategy-Level CRM can be used to 
inform design and analysis in Multi-
Year Development Food Assistance 
Project (FFP) or Concept Note (FTF)

Project/Activity-Level CRM 
Screening can be used to 
inform workplan or PREP 
design as well as on the 
ground implementation.

Presenter
Presentation Notes
Important to emphasize that the expectation is that when screening finds Moderate to High Risk components analysis conducted will flow through entire Project Design Process, complemented by additional analyses (e.g., Project/Activity Level CRM, but also country-level and/or regional Climate Change Vulnerability Assessments).
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Safeguards Plan

Project IEE

EMMP
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The RFA IEE describes the overall, global environmental 
compliance procedures for development food assistance during 
both the application development and over the life of project 
(including the Project IEE)

FFP Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements
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RFA IEE

Environmental 
Safeguards Plan

Project IEE

EMMP

ESR

Applicants for FFP programming must include a four-page 
Environmental Safeguards Plan, which summarizes their plans for 
environment and climate safeguards into their project. 

Specifically, the plan must summarize:
• How environmental safeguards and climate risk management 

strategies have been integrated into project design.

• How climate and environmental indicators have been included in 
M&E.

• How funds for climate and environmental safeguarding have been 
considered, included, and detailed in the budget (and budget 
narrative).

FFP Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements
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RFA IEE

Environmental 
Safeguards Plan

Project IEE

EMMP

ESR

Successful FFP applicants must submit a Project IEE for USAID review 
and approval. 

The Project IEE requires that FFP applicants “specifically address 
climate change considerations… consistent with sound impact 
assessment.. and USAID compliance with Executive Order 13677.”

The Project IEE template (as Annex to the RFA IEE) states that: Climate 
change considerations are integrated throughout the (Project) IEE, not 
in a separate climate change section. Generally, information 
presented in the IEE should be based on a previous risk assessment 
or application of USAID’s climate-resilient development framework… 
As in impact assessment generally, the necessary level of detail for 
climate change information and analysis is commensurate with the 
climate risks presented by the activities. 

FFP Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements
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RFA IEE

Environmental 
Safeguards Plan

Project IEE

EMMP

ESR

The Environmental Mitigation and Monitoring Plan establishes the 
environmental management actions to ensure project 
implementation fulfills the conditions established in Reg. 216 
documentation.

The EMMP will also serve as an opportunity to establish the 
management actions required to ensure that the moderate to high 
climate risks identified during screening and/or related analyses are 
effectively addressed during implementation.

IMPORTANTLY, in some cases, well defined management actions can 
effectively address both environmental and climate-related risks.

Can you think 
of some 

examples?

FFP Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements



RFA IEE

Environmental 
Safeguards Plan

Project IEE

EMMP

ESR

The Environmental Status Report provides an annual report-out on 
implementation of the EMMP, including successes, challenges, and 
modifications.  The ESR further identifies any need for amendment to 
the Project IEE.

Incorporation of climate risk analysis and management components 
to the Project IEE and EMMP mean that the ESR provides opportunity 
to consider and adapt climate risk management actions, or the risk 
themselves, on an annual basis. 

The ESR is submitted as attachment to the Pipeline and Resource 
Estimate Proposal (or PREP)

FFP Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements



OK… so what is 
the PREP?

The PREP is the mechanism through which 
FFP’s development food assistance partners 
request commodity and cash resources for one 
year of programming, and inform FFP what 
will be accomplished using those resources.

FFP Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements



Basic Program Information

Environmental Status Report 
(ESR)

Other attachments

Ration Calculator, Annual 
Estimate of Requirements, and 

Commodity/Cash Pipeline

Detailed Implementation 
Plan (DIP)

Program Budget

Monetization

PREP Narrative

BUT….

The PREP consists of these 7 
Key Components (plus an 
Executive Summary Table)

These 4 components present 
particularly good 
opportunities to integrate 
CRM 

Integrating CRM into the PREP



Environmental Status Report 
(ESR)

Detailed Implementation 
Plan (DIP)

Program Budget

PREP Narrative

Integrating CRM into the PREP

The PREP Narrative:
• Should inform USAID about operating 

difficulties that occurred, are occurring, or 
are expected to occur in the coming year. 

• Should not discuss in detail what has been
done but should focus on what will be
done in the coming year. 

As such, the PREP serves as an opportunity 
for Implementing Partners to describe how 
they will consider and incorporate CRM into 
their broader programming.



Integrating CRM into the PREP

The DIP:
• Should clearly show when main activities will 

be implemented or take place; and
• Should include sections on Management/ 

Coordination, Commodity Management, 
M&E, Reporting, Environmental 
Management, Gender, etc. as well as training 
and government/local capacity building 
activities.

CRM actions should likewise be elaborated in a 
section of the DIP, though climate considerations 
can and should be integrated throughout the DIP, 
more broadly, as well.

Environmental Status Report 
(ESR)

Detailed Implementation 
Plan (DIP)

Program Budget

PREP Narrative



Integrating CRM into the PREP

The Program Budget must account for 
the full set of actions identified in the 
PREP Narrative and DIP.

Incorporation of CRM and climate 
considerations into the PREP Narrative 
and DIP necessarily requires that the 
CRM actions described are accounted 
for in the Program Budget

Environmental Status Report 
(ESR)

Detailed Implementation 
Plan (DIP)

Program Budget

PREP Narrative



CDCS Concept 
Note PAD Agreement/ 

Negotiation Obligation Workplanning

REMINDER: the Project Design Process and Timing of Environmental 
Compliance Requirements at USAID (Feed-the-Future) 
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Presenter
Presentation Notes
Just quickly remind the FTF follows different Project Design Process than FFP.
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PAD-Level IEE

Supplemental or Activity-
Level IEE

EMMP

Env. Mitigation and 
Monitoring Report or 
Annual EC Reporting

The PAD-Level IEE will conduct environmental analysis and 
establish governing conditions for all activities envisioned under 
the FTF program, acknowledging that future amendments may be 
needed. The IEE may incorporate activity-level requirements 
(e.g., site screening checklists) to ensure environmentally sound 
implementation of FTF activities.

In analyzing the anticipated scope of FTF activities, the PAD-Level 
IEE provides an opportunity to integrate and align CRM-related 
considerations and planning  Specifically, analysis from Strategy-
Level CRM Screening will be able to inform the analysis and 
corresponding management actions or implementation 
considerations included in the PAD-Level IEE.

FTF Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements

Presenter
Presentation Notes
Note that occasionally, FTF programs will be covered by an even broader IEE, e.g., a DO-level IEE, that is inclusive of the FTF programming.
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PAD-Level IEE

Supplemental or Activity-
Level IEE

EMMP

Env. Mitigation and 
Monitoring Report or 
Annual EC Reporting

A supplemental or Activity-Level IEE may be developed for 
specific components of a FTF program, if additional analysis is 
required than feasible based on information available at the time 
the PAD was developed.  Not all FTF programs will require these 
supplemental or Activity-Level IEEs.

However, as with PAD-Level IEEs, when supplemental or Activity-
Level IEEs are developed, they present opportunity to incorporate 
CRM planning and considerations.  The Supplemental or Activity-
Level IEE—in addition to having the Strategy-Level CRM Screening 
as a resource, will also be able to incorporate analysis developed 
by the Project- or Activity-Level CRM Screening

FTF Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements

Presenter
Presentation Notes
Note: 1) Often time the specifics of an FTF program are only loosely defined, with core development objectives and general approaches understood, at time of PAD, but not all aspects of specific implementation methods.  2) It’s also possible that the PAD-IEE is amended to address an activity requiring additional information than available at time of PAD.
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PAD-Level IEE

Supplemental or Activity-
Level IEE

EMMP

Env. Mitigation and 
Monitoring Report or 
Annual EC Reporting

Both PAD- and supplemental or Activity-Level IEEs establish the 
requirement to develop an EMMP, much as with FFP’s RFA and 
Project IEEs.

And, similar to FFP, the EMMP in FTF programming will:
1. Establish the environmental management actions to ensure 

project implementation fulfills the conditions established in 
Reg. 216 documentation; and

2. Provide an opportunity to establish the management actions 
required to ensure that the moderate to high climate risks 
identified during screening and/or related analyses are 
effectively addressed during implementation.

FTF Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements
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PAD-Level IEE

Supplemental or Activity-
Level IEE

EMMP

Env. Mitigation and 
Monitoring Report or 
Annual EC Reporting

The governing IEE will establish the environmental reporting 
requirements; at minimum, FTF will require annual reporting. The 
most common approaches are:
• An Environmental Mitigation and Monitoring Report (EMMR) 

(standalone or as annex to Annual Reports)
• A section of their annual report devoted to Environmental 

Compliance (EC).  

As with the ESR under FFP, annual EC reporting should describe 
successes, challenges, and adaptations to the environmental 
management system undertaken by the FTF partner in the past 
year and/or anticipated in the upcoming year.

Annual reporting also provides an opportunity for FTF partners to 
evaluate their effectiveness in addressing identified moderate to 
high climate risks during their broader program implementation 
and adjusting management strategies as necessary

FTF Environmental Management Planning + Work Planning
Entry Points for integration of climate into environmental compliance requirements
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OK… So what 
about FTF Work 

planning?

CRM analysis and planning should be incorporated 
into initial and annual work plans!

This includes:
1. Ensuring amended CRM strategies are described 

in the workplan, if any.
2. Adjusting CRM aspects of the EMMP when 

necessary.
3. Capturing all relevant costs for implementation 

of CRM actions, as described in workplan and 
EMMP.

FTF Requests for Proposals often elaborate the 
following requirements as part of work planning:

1. The FTF partner reviewing (with USAID) 
ongoing and planned activities to ensure they 
fall under governing environmental compliance 
documentation

2. Ensuring Cost and Technical Proposal 
incorporate response to all applicable 
environmental compliance conditions

3. Integrating the EMMP into initial Work Plan 
and adjusting the EMMP (as necessary) and 
including with all subsequent Annual Work 
Plans (including necessary budgeting).



Session Review
1. FFP and FTF have similar—but distinct—approaches to annual 

work planning and fulfilling USAID’s environmental compliance 
requirements.

2. These existing systems each offer a number of key entry points for 
incorporating climate risk management analysis and planning into 
FFP and FTF programming.

3. This workshop provides an opportunity for FFP and FTF partners to 
understand less familiar work planning and environmental 
compliance processes and think about how they may adopt best 
practices into their own program’s processes and implementation.

Presenter
Presentation Notes




Next Session: Working with Existing Work Plans – Part 2
• Project-based group work to consider opportunities to better 

incorporate environmental/climate risk management aspects into 
your work plans.

Day 4: Working with Existing Work Plans – Part 3
• Program-based group work to improve work plans based on 

discussions and lessons learned over course of the week.

So what’s coming up?



www.feedthefuture.gov
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