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Production

Kutywayo, D.



What is Climate Smart Agriculture?

How do we apply it to crop production?



Key messages

* Need for stronger linkages between research and extension (&
education???), and appreciating the value of local innovations

* Drought-tolerant and high-yielding crop varieties, together with crop
diversification will play a pivotal role in reducing the food-security risks
associated with climate change

* The identification and development of agricultural clusters and incentive
schemes for climate resilient products will help accelerate the adoption of
CSA innovations in Zimbabwe

* Incorporation of CSA into the curricula of institutions of higher learning will
greatly improve farmers’ access to climate-resilient technologies and
practices, knowledge and information



CSA practices

* Conservation agriculture, mulching, dry planting, no-tillage and minimum tillage,
crop rotations, green manuring, cover crops, broad bed furrows

* Development and promotion of drought tolerant crops including small grains
* Promotion of short season varieties

* Rainwater harvesting techniques

* Beneficial crop combinations and succession planting

* Early dry planting of short season varieties of maize



Conservation Agriculture

Ground cover through Crop
residues

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Cover crops as CA

Sunnhemp Jack bean

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Mulching at Makoholi

IVI U ‘ C h I n g Research Station

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Small grains promotion

Sorghum production at Matopos, Nkayi,
Chiredzi, Buhera, Muzarabani and Tsholotsho

Sorghum crop at Nkayi 2017

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Small grain promotion

Sorghum, pearl millet, finger millet
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Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Rainwater harvesting

Pot holing done in Chiredzi, Matopos, Masvingo,
Chivi, Buhera

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Intercropping

Intercropping of cowpea and pearl millet at
Matopos

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Knowledge Sharin

Farmer Trainings through field days,
IPs, Shows, FFSs, Seed Fairs,
Participatory Variety selection

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Innovation Platforms

Established at Hwedza, Mutasa for
wheat and Manunure, Gudyanga, and
Nyanyadzi for beans.

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Farmer Field Schools

* Partnerships groundnuts, small grains, drought tolerant maize, cowpea
across the country with:

 Community Technology Development Organisation

* Practical Action

* SAFIRE

* SNV

== (UZFARM)

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018



Germplasm Technology

* Conventional plant breeding for drought tolerance, pest and disease resistance
has seen an increase in availability of better hybrids to farmers

 DR&SS has collaborated with CIMMYT and Institute of Tropical Agriculture
(IITA)’s Drought Tolerant Maize for Africa (DTMA) and Stress Tolerant Maize for
Africa (STMA) as well CIAT and ICARDA.



Stress Tolerant Maize for Africa

e Zimbabwe and sub-Saharan
Africa — 35 Million Ha under
maize production (Fischer et
al., 2014).

* Multiple production stresses
occur concurrently in the field
(CIMMYT, 2016).

e Stress tolerant maize is needed
to maintain productive maize
production in the face of
climatic change and growing
stresses in the production
environment (Cairns et al.,
2013).
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Drought tolerant maize crop

Over the last 20 years, maize production in Zim has never reached the self
sufficiency level of 1.8 Mil tons (Ruzivo Trust, 2013)



Drought tolerant -- varieties by DR&SS

e 75 263, 75269,75265, 75271, 75273,75275 under Drought Tolerant
Maize for Africa

e 7S 244, 75242, 75246, 75255, 75255 under Stress Tolerant Maize for
Africa

* Drought tolerant Bean varieties such as Sweet Williams were also
bred. NUA 45 bean variety is an early maturing varieties



DT Varieties: Cowpeas

 Seven elite advanced mutant lines have been disseminated to various
communal farming communities in Zimbabwe through on-farm
evaluations.

« Mutation induction has generated a huge genetic base for cowpea
Improvement with elite material combining superior traits in drought
tolerance, earliness and increased yields. Selected lines are in M2, M3,
M4 and M5 generations.

* The mutation breeding project is contributing to food and nutrition security
In Zimbabwe through availing elite cowpea genotypes to the farmers.



Selected mutants at Harare Research Station

Mutants with pods above the canopy - easy
of disease control, and harvesting.
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High fodder and grain yield potential



Other smart practices

* Crop diversification
* |rrigation

* Early dry planting



Challenges

* Inadequate seed for drought tolerant varieties developed but still on the
shelf

* Poor promotion of new innovations
* Poor linkages with agriculture colleges
* Inadequate finance



Way forward

* Institutionalisation of Innovation Platform approach

e Upscaling of basic seed production through community-based seed production
e Suitability maps for different crops and varieties

* Appropriate crop diversification mix



THANK YOU FOR LISTENING!!

Climate Smart Training of Trainers Workshop, Management
Training Bureau, Harare 8-9 February 2018
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Afrl CA.iihaes larger percentage of
the world’s population to fee d °

Demographic Projections, the Environment and Food Security in Sub-Saharan Africa, Working Paper, UNDP, Regional Bureau for Africa,
Tukufu Zuberi and Kevin J.A Thomas, 2012
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6 5 /o of the world’s population will be

living in urban areas by 2030

United Nations Sustainable Energy for All: A Global Action Agenda; Pathways for Concerted Action toward Sustainable Energy for All,
2012
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In Zimbabwe, the majority of the population

6 ; /0 lives in rural areas and mostly

depends on agriculture-based livelihoods

Zimbabwe Population Census 2012, National Report, Population Census Office.
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In many African countries, yields from rain-fed
agriculture could be reduced by up to

0%.

Fact Sheet: Climate Change in Africa — What is at stake? Excerpts from IPCC reports, the Convention, and BAP. Compiled by AMCEN Secretariat.
2007
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0.5°C
The African continent has warmed by about e

over the last century, and average annual temperatures are

expected to continue to rise—by about 3 -4 c by

2080, greater than the global average.

Identifying opportunities for investments in Climate-Smart Agriculture in Africa: Giacommo Branca, Timm Tennigkeit, Wendy Mann , Leslie Lipper,
FAO, Rome, April 2012.
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Zimbabwe is experiencing more hot and fewer cold days than
before as a result of climate change and variability. The
country’s annual mean surface temperature has warmed by

@ I C from 1900 to 2000. The period

from 1980 to date has been the warmest since Zimbabwe
started recording its temperature

National Climate Change Response Strategy: Government of Zimbabwe, Ministry of Environment, Water and Climate
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O /o of Africa’s agriculture still depends on

rain not irrigation.

Africa Progress Panel; By Caroline Kende-Robb, 29 November, 2013.
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Agriculture uses most of Zimbabwe’s water,

8 1 /Ofor irrigation, fish farming and

livestock watering.

National Climate Change Response Strategy: Government of Zimbabwe, Ministry of Environment, Water and Climate
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The last 30 years have shown a trend towards

reduced rainfall or heavy rainfall and drought
occurring back to back in the same season. The frequency and

length of dry spells during the rainy season have increased
while the frequency of rain days has declined.

National Climate Change Response Strategy: Government of Zimbabwe, Ministry of Environment, Water and Climate
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Global technical mitigation potential from agriculture

could reach the equivalent of 5 500-6 000 tonnes of CO: per year by 2030.
This is grossly equivalent to the sector’s emissions in 2030 (around 8 200

tonnes of CO:) About O /0 of this identified potential

lies in developing countries.

Intergovernmental Panel on Climate Change (IPCC). 2007. Climate Change 2007: Mitigation of climate change, B. Mertz, O.R. Davidson, P.R. Bosch, R.
Dave and L.A Meyer, eds. Contribution of Working Group Il to the Fourth Assessment Report of the IPCC Cambridge, UK and New York, USA,
Cambridge University Press.
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Afrl Cd is the world’s youngest
continent If it invests in @dUCAtION anc

tra 121 ngto develop the potential in its youth, Africa could
become one of the most dynamic and productive economies.

Africa in 50 Years’ Time: The Road Towards Inclusive Growth, Africa Development Bank, Tunis, Tunisia, September 2011.

AGreen Impact



UNFCCC CTCN Technical Assistance Roadmap

November — Submission of the Project proposal (Request) for Technical Assistance

July — Literature Review

July - First National Stakeholders Workshop

November — Second National Stakeholders Workshop

- April = CSA Manual Validation Workshop

Developing
Countries

February — Trainer of Trainers

UNFCCC Focal
Point &

CTCN Focal Point

Launch of the CSA Manual

Technical

Assistance
Requests




WAY FORWARD: PUTTING CSA KNOWLEDGE INTO PRACTICE

Enabling
Environment

SUSTAINABLE DEVELOPMENT FOOD SECURITY



FOCUS OF THE CSA MANUAL

STUDENT
DEVELOPMENT

EDUCATION

BioCarbon
Fund

EXTENSION CSA STANDARDS

FARMING CLIMATE RESILIENCE

ON-FARM & BEYOND

INDUSTRY THE FARMGATE

OTHER FOCUS AREAS ACCORDING TO THE UNFCCC CTCN TA RESPONSE PLAN

CSA Framework/Strategy

Green Impact Trust Student Exchange programme (North-South & South-South)
Awareness of CSA across the value chain

CSA Demonstration Centres in colleges of agriculture

CSA Villages in rural communities

ke wh e




PROGRAMMES

PROGRAMMES

CSA
SAID [STUDENT] ICRIF [FARMER] DEMONSTRATION
CENTRES

CLIMATE SMART
VILLAGE

FORAGE LEGUME
SEED
PRODUCTION

FODDER
PRODUCTION

MANURE WATER
MANAGEMENT HARVESTING

AGreen Impact
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OVERVIEW
*Government-run colleges of agriculture: 8
*Located in 5 Rural provinces of Zimbabwe
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e
ICRIF-MUTOKO

v |
MATABELELAND NORTH
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PROGRAMMES
*|CRIF: 96 smallholder farmers

*|CRIF: 100+ ha of forage & food legumes

*SAID: Currently in 8 colleges of agriculture
*Climate Smart Village
*Agriculture Demonstration centres
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STUDENTS AGRICULTURAL INNOVATION AND DEVELOPMENT (SAID) WORKPLAN

ACTIVITY

ISept IOct INov IDec

Jan IFeb II\/Iar IApr II\/Iay

Jun

Jul

Aug

Team Recruitment and Selection

Teams and PatronsTraining workshops

Project Identification and Formulation

Project Implementation

Monitoring, Reporting and Verification

Judges Recruitment and Orientation

Annual Projects Competition

Team Mentors Recruitment & Selection

Team Mentors Training Workshop

—

Team Mentors Review Workshop

Internship Placements

Internship Monitoring visits

Online Forum

Student Exchange visit

Harare Agricultural Show

/AAGreen Impact

Think it; Build it; Sustain it.
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Climate Smart Agriculture
Institutional and Policy Engagement

Dr. Easther Chigumira
9 February 2018

Management Training Bureau,
Harare




Defining Policy and Institutions

WHAT IS POLICY?

» Systematically defined course of action
* Selected from alternatives

e Guides and determine present and future decisions on a particular
issue e.g the environment, climate, agriculture

* Intention is to achieve stated objective(s)
* It guides decision making and programmatic implementation



Environmental Policy

* Defines how environmental concerns are approached from a
governmental or organizational perspective, often with the goal
of addressing and solving environmental problems.

Climate Polic -
* Seeks to create a pathway towards a climate resilient and low

carbon development economy in which the people have
enough adaptive capacity and continue to develop in harmony
with the environment.



Framing Policy Environment

* Majority of population dependent on climate sensitive livelihoods

e Rainfed crop and livestock production practiced by 89% of smallholder
farmers (Moyo, 2011)
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Source: ZIMVAC Reports
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B bvestock sales

# food crop sales/production
§ vegetable sales/production
8 formul salary/wages

B petty trade

¥ cash aop production

B remltances




Rural Vulnerabilities

Source: Oxfam, 2017



Policy Framework

ZIMASSET Environment National Gender  Transport Policy
Policy and Policy
Strategies (2009)
Mational Water National Energy Draft Renewable  Draft National
Policy Policy Energy Policy Forestry Policy
Draft National Draft Biofuels Draft Agriculture Nationally
Climate Policy Policy Policy Determined
Contributions
Food and Draft Drought Mational Policy and Technology &
Nutrition Security  Management Policy Programme on Innovation
Policy and Strategy Drought Mitigation  Policy



Legislative Framework

| eqislation that supports Climate Smart
Agnculture

Constitution Environment Water Act Parks and Wildlife
Sections 48 Management Act Act
73, 6& 7T
Forestry Act Communal Land Rural District Regional Town
Produce Act Councils Act and Country Act
Public Health Act  Electricity Act Rural Electricity Small to Medium
Act Enterprises Act




Legislative Framework

 LEGISLATIVE FRAMEWORK
(SENDAI Framework to disaster risk reduction 2015-2030)

 Civil Protection Act of 1989,
* Water Act of 2002
* Meteorological Services Act of 1990

* The National Climate Change Response Strategy, the proposed National
Framework for Climate Services and the Draft Disaster Risk Management
(DRM) Bill of 2012.



| St e et apor e s |

Zimbabwe Agenda Zimbabwe Zimbabwe United
for Sustainable Reconstruction MNations

Social and Fund (ZimRef) Development
Economic Assistance
Transformation Framework

(ZIMASSET) (ZUNDAF)




Who are the Institutions and what is their
role????

* Organisations

e Customs and Norms



Mainstreaming CSA Policies and Programmes

* Coordination and Clear Sectoral Responsibilities
e Technology and Innovation
* Participatory models

* Institutional Strengthening
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Weather Index Insurance

Todd Ngara

Training of Trainers Workshop, Harare,
Zimbabwe.
8th - 9th Februrary 2018



EANRTENPE%EH Presentation Outline
Definitions of WII
CSA and WII
Characteristics of WII
Role of Govts and Donors
Case Study - Malawi
Lessons learnt
Zimbabwe experience
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Three ways in which index insurance might help build adaptive

capacity:

1. As a risk transfer mechanism within a

comprehensive strategy for managing climate risk in the face of climate change;

2.As a mechanism to help people access the resources needed to escape climate-
related poverty; and

3.As a mechanism to incentivize risk reduction.
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Preamble(cont'd)

Debate centred on three questions:

1. Can index insurance contribute to adaptation

strategies in developing countries?

2. Can it play a role in managing the uncertainty associated
with climate change?

3. Does climate change challenge the viability of index-based
insurance products?
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* WII for development: a tool to bring about agricultural and rural development by helping
households and input suppliers cope with low-to-medium episodes of risks, for example,
drought or excessive rainfall.

* WII for disaster reduction: provides an alternative method of financing disaster reduction
assistance or relief programmes.
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Productivity: Index insurance, especially when associated with access to credit, allows farmers to take
additional risks by investing in improved practices that increase productivity and food security, even in
situations of adverse weather conditions.

Adaptation through short-term climate risk management:

In most developing countries, rainfall varies in both seasonal totals and spatial distribution. Under these
conditions, index insurance is designed to contain such risks, thus making a significant contribution to
farmers’ resilience.

Mitigation. This will depend on the degree to which insured farmers are able to invest in improved
production practices (e.g., agro-forestry) that either enhance carbon sequestration or reduce
greenhouse gas emissions.
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The usual features of a WII contract are:
e A specific functional meteorological station is taken as the reference.

e A trigger weather measurement is determined, e.g., the cumulative amount of rainfall

in a specified period at which disbursements are triggered in accordance with the
contract.

e A lump sum or incremental payment is determined, e.g., a specific amount of money
per specified rainfall amount above or below the trigger.

e A limit to the measured parameter is set at which a maximum payment will be made
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1. Basis Risk:

The lack of a direct link between on-farm losses and pay-outs is one of the greatest challenges involving
index insurance.

Example: a weather index does not insure a farmer’s loss directly, and multiple farmers, who will typically
have somewhat different losses, must be covered by the same index formula and data source. Farmers may
receive a pay-out even when their crops survive,

or they may experience losses when a pay-out is not triggered.

2. Technical capacity and expertise. It is imperative to have technical capacity and expertise, especially during
the initial design phase for new products in agro-meteorology and in the operationalisation of the process.

3. Scarcity of credible weather data. WIl is a function of its availability, spatial coverage and temporal
distribution, as well as quality of the weather data. These aspects can vary considerably both within and
between countries, especially developing countries.
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For long-term sustainability of WII, the role of donors is important to facilitate the development of insurance products.
Examples:

* |Improvements in data systems and data collection.

e Improvements in the legal and regulatory environment.

e Capacity-building programmes on the use and advantages of weather insurance.

Govt Premium Subsidies

Drawback - countries provide a single flat-rate premium subsidy, typically 50% of the full commercial price of
insurance for all farmers, all crop types, and all regions at risk. These undifferentiated premium subsidies
disproportionately benefit the larger farmers to the detriment of the small and marginal farmers, and they
actively encourage farmers in the highest risk rated regions to grow unsuitable high-risk crops.
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In Malawi, credit to the rural sector, has been limited. Index insurance can support such
farmers as they become more market-oriented and take on higher levels of risk by buying

improved seeds and fertilizers.
World Bank, the pro-poor international insurance group MicroEnsure piloted such a project.
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Malawi Case Study

First Year: 892 farmers located within 20 km of four weather stations purchased the
insurance, which was bundled with a loan for groundnut production inputs. The

groundnut sector was chosen for this pilot operation because

(i) the crop is relatively drought sensitive,
(ii) farmers had been unable to invest in new groundnut varieties due to their high

cost, and
(iii) the farmers’ union had established a new marketing system for the crop, which

envisaged loan recovery at the point of sale.
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The groundnut pilot revealed that problems related to production, marketing and sales
can undermine credit repayment and hence the effectiveness of the insurance policy.
To make insurance viable for this sector, complementary investments are necessary to
strengthen contractual relationships. The conclusion for Malawi, therefore, is that

insurance should be closely linked to more formal and better coordinated supply
chains.

environment
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Malawi Experience

The low density of automated rainfall stations in the country is a limitation to scaling
up in Malawi. For example, an estimated 110,000 smallholder tobacco growers
cultivate close to a reliable weather station. If 53 new rain gauges are installed, an
additional 200,000 farmers could be included in the program. A government program
supported by the World Bank and Norway, the Agricultural Development Project —
Support Program (ADP-SP), is currently investing in new weather stations and
infrastructure
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Lessons learnt continued

The development of capacity and technical expertise in insurance will be critical for
continued growth of the sector. Specifically, national players will need to take a larger

role in contract design and underwriting.
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How have farmers responded to this insurance?

Some farmers are aware of it but we still need to popularise the concept. Farmers need to understand
that insurance is not a gamble but a fall-back plan. Its principles need to be understood by farmers,
farmers’ organisations and other actors in the agriculture value chain.

Why are farmers not using a tool that can help them?

Most programmes have been pilots and not commercialised. For those that have gone commercial, they
have done so in specific regions with the assistance of donor organisations, and not all farmers have
been exposed to them.

What is needed to overcome the current lack of awareness and uptake?

A demand-driven approach to insurance is required where farmers’ groups and organisations come
together and understand that insurance is for their benefit. They need to push the weather insurance
agenda. Once there is demand, insurers, re-insurers and other partners will come together and offer
products that will benefit the whole agricultural value chain.
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Case studies have shown that it is imperative to collaborate with smallholders, policymakers, scientists
and agricultural practitioners. This scenario is ideal for the common appreciation of derived products,
tradeoffs, disadvantages and limitations on solutions.

2. Farmer-driven design

Index insurance studies have shown that substantial benefits are realised when smallholders are
consulted during the design process. This is important because farmers need to understand the
operations of the insurance programme so as to build trust and common understanding, as well as to
minimise misunderstandings.

3. Building trust and capacity

Education and capacity-building have proved to be essential aspects of successful case studies. Basically,
insurance is a commitment to pay later for a premium paid now. Farmers' buy-in to the insurance
process is vital for . ensuring success.

4. Credible Science
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ENERGY SITUATION IN ZIMBABWE 1/2

= Wood fuel m Liquid fuels = Electricity ®mCoal wCoal mLiquid fuels = Wood fuel ® Electricity °




ENERGY SITUATION IN ZIMBABWE 2/2

o Clean energies (small hydro, biomass and forestry waste) supply 5% of national needs
(MoEPD, 2016a)

o National electrification rate is about 40%

o Little penetration of other forms of energy such as LPG, gel, charcoal,
and solar (PV and thermal), biogas, wind and small hydro power

o Demand (1400Mmw) for electricity is greater than supply (6,948.2 GWh)

H Domestic Prepaid

B Domestic Postpaid

Mining and Industrial
N H Commerecial
Source :ZERA 2016 [2016 Total Electricity Consumption 7,318GWh]
.1

m Agriculture




ENERGY CONSUMPTION IN AGRICULTURE

High dependence on fossil fuels worldwide
Fossil fuels used by small to large scale commercial farming systems

Subsistence farming and small family farming units utilise animal drawn and human
labour

Agriculture sector consumed 439 GWh of electricity (6%) directly in 2016 (zera, 2016)

Agriculture sector has potential to save 12% (58.75GWh/year) through energy
efficiency and energy conservation measures (zera, 2015)

Energy is used directly and indirectly




ENERGY SOURCES IN AGRICULTURAL PRODUCTION IN ZIMBABWE




GHG EMISSIONS FROM AGRICULTURE

Agriculture alone contributes 10—-12 percent of global GHG emissions (IPCC, 2014a).

Below is breakdown of agriculture emissions globally by sector:

40% 16% 13% 10% 7% 5%

v]-

Manure left
on pasture fertilizers rice management of savannahs

Source MICCA, 2015
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Agriculture contribute significantly  to
GHG emissions

Contribute 5.0-5.8 tCO.eq/year,
corresponding to 10-12% of total

anthropogenic GHG emissions (Smith etal,
2014).

Contribution range from 19% and 29% of
global GHG emissions if pre-and post-

process emissions are included (vermeulen et
al., 2012).

Agriculture is second emitter of GHG
emissions

Contributes 44% of total national
emissions (22,019.566 Gg CO.eq)

Energy use emissions in Agriculture
contributed 6.76% (1, 475.280 Gg
CO.,eq) in 2006 (MEWC, 2016)

78



TERMS IN ENERGY MANAGEMENT 1/2

Energy management

- In agriculture context refers to managing all forms of energy used at the
farm and beyond the farm gate, as well as optimising operations and
processes of value chain addition to reduce energy usage and costs by
1mplementing an Energy Management System (EMS)

Energy efficiency

- 1s the ratio of useful outputs to energy inputs for a system where the latter
may be an individual energy conversion device (e.g., a boiler), a building, an
industrial process, a firm, a sector or an entire economy. UNIDO (2011).



TERMS IN ENERGY MANAGEMENT 2/2

Energy conservation

- involves activities which reduce the wasteful use of energy usage

through appropriate behavioural aspects (i.e., if you do not need,
switch 1t off).

Renewable energy

- 1s any energy source that is naturally replenished, that is, from a
source that 1s not depleted when used, such as solar, wind, geothermal,
biomass or hydroelectric generation.



DISCUSSION OF TERMS

A farmer buys feedstock daily with a 7ton truck, pumps water using a diesel generator, monitors fuel usage on a
1ton pick up truck which occasionally picks up small items from town, for he suspects that the guys do own
errands when they have the small car. Comment on the farmers approach to EM.

A farmer decides to retrofit a gen set with wind pump, for water extraction for a beef herd. This is energy
efficiency/energy conservation/sustainable energy use /renewable energy use.

Farmer Jangano measures water used for irrigation on daily basis, sums up this to give monthly usages. He does
the same for all fuels used by vehicles and the electricity from the meter. He has a file of the recordings dating
back a few years. Is this energy management?

At Energy farm, the farm owner measures water used for irrigation on daily basis, sums up this to give monthly
usages. She does the same for all fuels used by vehicles and the electricity from the meter. She has a file of the
recordings dating back a few years. She makes comparisons and questions any discrepancies against her farm
produce. Is she practicing energy management?

Mr Ndhlovu has a hybrid water pumping system. He switches of the gen set when there is enough solar for

water pumping. A tank level float system is used to automatically switch off pumping to avoid tank overflow. Is
this a case of RE, EE or EC?

Farmer Mado has decided to replace his horticulture water sprinkler system with a drip irrigation system. This
1s because he wants to conserve energy/ energy efficiency/ resource efficient. His neighbour has discovered that a
2656HP MF tractor can handle exactly the same activities as his 390HP MF tractor which he has been using. He
decides to sell the 390MF and buys the 265 Hp MF. Is this wise?

In the value chain process at BFP, workers switch off the production line conveyors and other pieces of
equipment when they go for lunch and some sections during tea breaks. They waste time and production duerto
restarting the processes from lunch or tea breaks. Comment on this practice.



[ Energy Management

1 [RE potentials from IRENA:

Behavioural issue Solar PV: 109 GW (at 230 W/m?),
CSP: 39.5 GW (at 270 W/m?)

Gain control of energy usage Wind power: of 39.3 GW (at 200W/m?)

Energy efficiency
Potentials from national sources:

IS I (Ne @i IelET Solar resource:- 16-20MJ/m? (4,4-5,5
appliance/equipment MW/m2) and annual sun-hours of 3000 hours

Energy conservation

Maintain control over energy usage (Nl 2l
c t standard Average wind speed of 3m/s (NEP 2012)
NErgy management standar Biomass power resources of 1000MW (Draft
1SO 50001 EnMS Renewable Energy Policy, 2016)
: : Small installed capacity is 24.6MW (ZERA
Continual energy improvement 2015)

Small hydro potential of 1Z20MW (SE4LL AA
for Zimbabwe, 2016)
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CONTRIBUTION OF EE AND RE TO CSA

Climate change threatens the stability and productivity of Zimbabwe agricultural
systems

Agriculture is second major GHG emitting sector after Energy
Zimbabwe focuses more on adaptation than mitigation

EE and RE contribution to the three pillars of CSA:
Sustainably increase agricultural productivity and incomes;
Strengthen resilience in agriculture (adaptation to climate change);

Reduce agriculture’s contribution to climate change (mitigation, i.e. reduction of
GHG emissions)



Adaptation measure

Conservation agriculture

Improved seed and crop varieties
Improved livestock breeds
Strengthening management of water

resources and irrigation

Private insurance

Climate Smart Agriculture Pillar

Productivity

v

v

Resilience

v

v

Mitigation

v
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GHG MITIGATION MEASURES IN AGRICULTURE

P

-

Main GHG Mitigation Options in Agriculture

N

4

Increasing carbon dioxide storage in
soils and biomass

Reducing emissions during agricultural
production

Indirectly, reducing the required volume
of agricultural production

Possible Indicators for Energy Management in
CSA




GHG MITIGATION MEASURES IN AGRICULTURE

Climate Smart Agriculture Pillar

Mitigation measure

Energy efficiency

Use of renewables

Nutrient management

Strengthening afforestation programmes
Improved agronomic practices

Improve livestock management

Waste reduction

Resilience

v

v

(0]
g



ENERGY MANAGEMENT OPPORTUNITIES IN AGRICULTURE

Discuss energy management opportunities in agriculture.
CI‘Op pI’OdllCtiOIl (CA, system optimisation, fertilizer application, water use, crop drying)

Livestock pI‘OdU_CtiOIl (feedstock, manure mgt, energy system optimisation)

Fisheries (energy system optimisation)
Processing and Distribution (transport system, energy system optimisation , Decentralisation

Retailing, preparation and cooking (Building energy envelope)

What are the barriers to implementing the opportunities?



BARRIERS TO IMPLEMENTATION OF EM AND RE

Lack of enabling policy and regulatory framework for EM and RE;
Lack of awareness of the benefits of EE;

Limited or lack of technical expertise in energy systems, e.g., energy
auditing;

Focus 1s on yield (output) instead of on energy efficiency and energy
conservation;

Component approach instead of systems approach in energy systems
Lack of incentives for energy efficiency;
Limited/lack of financial resources; and

Poor information and record keeping of energy use.

Rank the above barriers, starting with the most significant



STRATEGIES TO OVERCOME BARRIERS

Government should enact enabling policies and policy instruments that
promote EE and EC through relevant institutions;

Training of experts on EM, RE and energy auditing, including
measurement, monitoring and verification;

Documenting and sharing the achievement of annual energy goals and
targets;

Promote research, uptake and deployment of RE and EE through
favourable financing mechanisms; and

Behavioural change.



IMPORTANCE OF ENERGY MANAGEMENT IN CSA
1/2

Link between SDG 7 and other SDGs e.g. 1, 2, 3, 8,9, 11,12, 13, 15

Role of tertiary and research institutions
Capacity building for agriculture extension workers
Conduct adaptive capacity or vulnerability assessments
Design curriculum on Energy Management for CSA



IMPORTANCE OF ENERGY MANAGEMENT IN CSA
2/2

Relevance to extension officers
Knowledge on energy trends, cost and energy efficient technologies

Knowledge on how to disseminate effectively using appropriate ICTs energy
information to key stakeholders in the agro value chain

Behaviour change



POLICY RECOMMENDATIONS

Strengthen institutions that produce, share technical knowledge,

provide financial services

Renewable uptake through incentives, voluntary and regulations

and standards

Renewable Energy competitive bidding



FINANCING SUSTAINABLE ENERGY USE IN AGRICULTURE

Local/Regional [International
Public finance UNFCCC (e.g. GEF)
Development banks IDBZ, UNe.g. UN REDD, UNEP
DBSA, AfDB REED programme

B RS e — blizan v imologsy £ ums

h ] Multilateral Development
;Pa;)me > banks; World Bank
. Bilateral public finance
Private sector channels
Innovative business models Carbon markets

e.g. ESCOs IRENA




CASE STUDIES




INTERCROPPING




Drip solar irrigation




——
saga tobacco ban
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RECOMMENDATIONS

Large scale agro- commercial enterprises, should appoint an energy champion for
energy management activities.

Smallholders should be capacitated to measure, monitor and track their energy use.
Capacity building of extension workers in the areas of energy management

Readily avail energy information on efficiency measures and alternative sources of
energy to both large scale and small scale farmers.

Close the information gap on financing mechanisms, causes of global warming and
climate change impacts

Strengthen policy and policy instruments addressing energy management
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CONCLUSION

To increase food productivity at competitive prices,

the country should adopt CSA embracing energy management.



END OF PRESENTATION
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Fisheries and aquaculture in
Zimbabwe

Mzime Ndebele-Murisa (CUT), Maxwell Barson (UZ) and Nyasha Mabika
(UZ)

Climate-smart Training of Trainers Workshop 9 February, 2018, Management Bureau
Training Center, Msasa, Harare



Key messages

i. Fisheries production from natural fish stocks has been declining globally,
regionally and nationally (Zimbabwe) due to overfishing and climate change
impacts, among other factors;

ii. Over the last two decades, the demand for fish has increased worldwide,
including Africa;

iii. The fisheries and aquaculture sectors in Africa, including Zimbabwe, have
increased in dimension and can make a significant contribution towards filling the
demand gap of over 260% by 2020;

iv. Relevant CSA fisheries and aquaculture systems for Zimbabwe would include
research and innovation in technologies for affordable fish feed, breeding
(hatchery) equipment and techniques, good quality fish fingerlings, more effective
feeding mechanisms, efficient post-harvest techniques and value addition



Introduction

. ﬁlggaculture -fastest growing food producing sector in the world, 10% per annum in
rica

* The development of aquaculture fits well into the CSA narrative, particularly when
practiced in smaller and intensive units in the tropics as opposed to its extensive use in
the oceans which has been associated with environmental destruction and
degradation

. Cur_rentl_Y, over 26.s||2ecies of fish are utilised in aquaculture production in Africa, of
which Tilapia, Catfish, and the Common carp are more predominant. Molluscs as well
as oysters are also bred in the coastal zones

* Fish most common produce among other aquatic organisms such as crabs, crocodiles,
crayfish, freshwater shrimp, and algae

e ~114 indigenous fish species; 30 exotic species are exploited; but only utilize a few
species (about six) for aquaculture production (FAO, 2016):

* Nile Tilapia ‘bream’ (Oreochromis niloticus)
* Freshwater Tanganyika sardine, commonly known as ‘Kapenta’ (Limnothrissa miodon)

e Rainbow trout (Onchorhynchus mykiss) Eastern Highlands, generally for the urban up-markets and
for recreational fishing



Fish species in pictures



http://www.fishafrika.org/

Fisheries, aquaculture and CSA

Fish-farming -untapped aquaculture sector in Zimbabwe which has great potential to improve
g%c)lczlS)security as a diversified livelihood strategy under changing climatic conditions (Gumbo,

Diversifying small holder farming systems through the combination of several production
components that include fisheries and aquaculture decreases the risk element associated with
small-scale farming especially in view of climate change

Pond water will not only yield fish, an edible and tradable commodity, providing one if not the
main source of cash income but can be used to irrigate crops and water livestock in the dry
season, thereby increasing the viability of year-round production

Furthermore, through several linkages, fish farming has effects on other sectors of the
economy. There are production links in terms of inputs and services (construction materials,
fertilizers, storage, transport etc) as well as consumption links as fishers become self-employed
3886c)an spend their money on other goods and services within the economy (FAO 2002, Béné,

There is also an important gender dimension to fish farming on small holder farms as women
are the main actors when it comes to processing and trading the fish

Integrating aquaculture with other practices, such as agro-aquaculture, multi-trophic
aquaculture and culture-based fisheries, recycles nutrients and uses energy and water much
more efficiently



CSA Cont...

* Given the historical trends of increasing temperatures and more erratic rainfall
patterns across the country - especially in Natural regions Ill to IV (Mugandani
et al.,, 2012; Ndebele-Murisa and Mubaya, 2015; Brazier, 2015, 2017),
aquaculture works well as a strategy for coping with and adopting to climate
change and variability, and consequent increased aridity as it requires less
water for fish production as compared to the production of crops and
livestock.

* In addition, fisheries and aquaculture can be practised concurrently with other
farming activities and integrates very well with them



Types of aquaculture

* Aquaculture can be broadly categorised into extensive, intensive and semi-
Intensive

e Extensive aquaculture is a low skilled practice that involves the use of large
stagnant ponds that only allows a limited number of stock receiving no
supplementary feed, and minimal attention. E.g. Chivero, Kariba, Mazvikadei and
Mutirikwi; deriving secondary functions of commercial fisheries

* Semi-intensive aquaculture requires a certain level of managerial skills and a
much greater extent of intervention through supplementary feed or water quality
and air circulation systems. It also tends to bear higher costs in setting up as well
as operations, with higher risks of mortalities because of diseases, poor
management, and/or force majeure

* Semi-intensive aquaculture systems have intermediator conditions between
extensive and intensive aquaculture



Types of aquaculture —
EXTENSIVE TO SUPER-INTENSIVE

Increasing
management
Types inputs, control
of Aquaculture and yield

Formulated
feed

Extensive
Natural
food
Semi-intensive
Fish
Intensive Density




Types of fish feed and the respective amounts of
protein in different aquaculture settings

Ingredient Semi-intensive Intensive ponds | Intensive tanks
ponds (26% protein) | (32% protein) (36% protein)
Corn 50.8 22.6 16.5
Dicalcium phosphate 1.0 1.0 0.8
Fish meal 4.0 6.0 12.0
Mineral mix 0.2 0.2 0.2
Soybean meal 38.3 48.5 50.8
Vegetable oil 1.5 1.5 1.5
Vitamin mix 0.2 0.2 0.2
Wheat middlings 4.0 20.0 18.0




Current aquaculture systems in Zimbabwe

* Pond culture

* Tanks

* Pens

* Cages

* Raceways

* Recirculating Aquaculture Systems (RAS)
* Integrated aquaculture

* Aquaponics

* Breeding and hatchery technology

* Farm equipment and feed
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Above: Cages in Zhohwe Dam (Umzingwane)

Left: Lake harvest cages in Lake Kariba (student on SADC Aquaculture Mentorship
Program




Recirculation Aquaculture System (RAS)

Grow-out Tank
There are the large culture
tanks where fish are raised

Recirculated
water in

Recirculated
water out

v

Dissolved Gas Control (Oxygenation)

The final step, and the most crucial for the fish, is
reoxygenate the culture water as it returns to the
grow-out tank. Pure oxygen is injected to the
returning water, carbon dioxide is removed

Solids, such as fecal material and
uneaten feeds are removed by
mechanical filtration

Biofiltration (Ammonia removal)
Beneficial bacteria consume ammonia
—»| which, converted into nitrogen, is released
harmlessly into the atmosphere




Integrated aquaculture system

Integrated agriculture-aquaculture systems

Livestock Rice, fruits, sugar cane

Nhan et al., 2006

Phong et al., 2010 High productivity: rice

2t fruits + 10t fish/ha
Decrease inputs for Gross margin: + 50-150
production _ | ¥ Al US$in Bangladesh
Reduced pollution Fish (carp, tilapia) Karim et al., 2011

But fish can be contaminated with excreta-related pathogens or antibiotics! => WHO guidelines



Aquaponics

Clean Water

=
)




Factors to consider when designing aquaculture
facilities

* Farm layout - aim for the lowest possible risk to surrounding land, accounting for
run-off, flooding, noise and odour

* Containment structures - before building the containment structure, assess the
design of foundations, embankments, freeboards, inlet/outlet works

* Intake and discharge points - by using concrete blocks, rock armouring and
other design solutions one can minimise erosion and leaks around intake and

discharge points

* Buffer zones - mound formations provide separation between containment
structures and environmentally sensitive areas and beneficial land uses

* Engineering plans and drawings - seek the advice of a qualified engineer when
designing aquaculture facilities. Up-front costs for their expertise can be offset
by savings on construction and operating costs



Selecting a Good Pond Site

Land area

e Establish that the land is relatively level. Steeply sloped land is not generally suitable for
building ponds. A slope of about 1% is considered ideal

e Determine that the area is large enough for your present plans andf or any future expansion

e The area should not be prone to flooding. Study weather records for the area, ask local
readen’ijs about flooding in recent years, and look for actual evidence that flooding has
occurre

e The area should not be subject to pollution in runoff from adjacent land. Find out who owns
adjacent and uphill land, how they use the land, and what chemicals (including fertilizers and
pesticides) they use

e |f possible, the land must be slightly lower than the water source, so that the ponds can be
filled by gravity rather than by pumping

* Supplying water by gravity greatly reduces energy inputs and operating costs

* In most cases the larger the surface area (with gentle slope), the better. This is only true if the
land and water are not expensive

e Consider development plans for neighboring areas and assess any causes for concern
 Steep hillsides or very rocky areas are not suitable



Water supply

* A good water source is one that provides high quality water in sufficient quantity
throughout the year

* The most common sources of water used for aquaculture are surface waters (streams,
springs, lakes) and groundwater (wells, aquifers)

* Of these, wells and springs are generally preferred for their consistently high water
quality

e The quantity and quality of water should be adequate to support production through

seasonal fluctuations

e Determine that the quality of the intended water source is good enough for fish to
thrive in

* A good water source will be relatively free of silt, aquatic insects, other potential
predators, and toxic substances, and it will have a high concentration of dissolved
oxygen; if fish are already living and reproducing in the water (for example a river or
lake), this is usually an indication that the quality is good.

e Make the final site selection based on both the quality and quantity of water available



Water source cont...

The quantity of water required depends on the species to be cultured and on the anticipated
management practices, for example whether ponds will be operated as static ponds (no water
flowing through) or as flow-through systems

* Coldwater species like trout require a lot of water because they prefer a continuous supply of
clean water with high dissolved oxygen concentrations (above 9 mg/L)

* Warm water species like tilapia can tolerate water with lower dissolved oxygen levels, so
tilapia culture is often done in static water, that is, without water flowing through the ponds

* However, the best situation is to have a lot of “free” water, meaning water available by gravity
flow, even if it is not always being used

e For earthen ponds, the water source should be able to provide at least 1 m? of water (1000
litres) per minute for each hectare of ponds that will be built. This quantity will be sufficient for
quickly filling the ponds as well as for maintaining water levels throughout the culture period

e |f the selected site has relatively poor soils (i.e., soils containing too much sand) the source
should be able to provide two to three times more water (2-3 m? per minute per hectare).

* This quantity of water will be sufficient for maintaining water levels to compensate for losses
that are likely to occur through seepage



Soil

e Land should be comprised of good quality soil, with little or no gravel or rocks
either on the surface or mixed in

* Areas with rocky, gravelly, or sandy soil are not suitable for pond construction
e The soil should be deep, extending down at least 1 metre below the surface
* There should not be layers of rock lying close to the surface

e Soils in the area where ponds will be built should have clay layers somewhere
below the surface to prevent downward seepage

e Soil that will be used to build the dykes must contain at least 20% clay so the
finished pond will hold water throughout the growing period

e Some soil with a higher clay content—preferably between 30 and 40%—should
be available nearby. It will be used to pack the core trenches in the dykes



Other factors to consider

Proximity to a market

e Does market demand justify production?

e Will the existing physical infrastructure meet the farmer’s needs for marketing
the fish?

e Will there be sufficient demand nearby or will transporting to a distant market
often be a necessity?

* It is easier to sell at your doorstep or to have a permanent buyer who takes
everything you can produce and either picks the fish up or is close enough that
you can deliver the fish to them.



Infrastructure

* Are the roads good enough to bring supplies to the farm and take the product
to the market?

* Are telephone service and electrical power available at the site?

 If an intensive production system is necessary due to constraints of space or
water, access to power is @ must

* Electrical power is about two times cheaper than diesel power at some
instances

* Telephone service may be needed for ordering supplies, arranging marketing, or
requesting technical assistance



Availability of needed inputs

e Are fertilizers and lime available at reasonable cost?
* Are fingerlings available at a reasonable cost?

* Are fish feeds available for purchase, or are suitable ingredients available so the
farmer can produce his own?



Personnel

* Hire qualified people as farm staff
* Raising fish requires specific knowledge acquired only through training

* However, training is not the only criterion to use when selecting workers: Look
for workers who understand farming and are dedicated to a successful
operation



Competition

* Know who your competitors are and how much they sell their fish for

* Consider whether you will be able to match their price and quality or even
outsell them by producing a better product or selling at a lower price

* If fish demand is high, cooperating with nearby fish producers to market the
fish might be a possibility

* The presence of several fish farmers in an area may make it possible for inputs
to be obtained less expensively by forming a purchasing block (cooperative or

group)



Legal issues

* Consider whether or not there are any legal issues that will affect your ability to
culture fish at this site

* Would any of the following prevent you from going into fish farming:

* Land Use Act? Water Act? Environmental Management Act?
e Others?



Gender and Social Inclusion in CSA

Abby Taka Mgugu Mhene
WOMEN AND RESOURCES IN EASTERN AND SOUTHERN AFRICA (WARESA)

8t February 2018

Training Management Bureau- Harare




Introduction

» My presentation is based on the chapter on Gender Social Inclusion from
chapter 4 the Manual on

» The presentation endeavours to be as practical as possible to allow you as
trainers to utilize the information

The objective of the presentation is to

build capacity of trainers to mainstream gender and social inclusion into CSA
Key messages from the chapter

» To create awareness of the links of gender with agriculture and climate
change;

» To promote the mainstreaming and integration of gender in climate change
policies and academic curricula; and

» To create awareness of existing climate-smart agricultural practices that
promote gender equality.




Background

» Agriculture especially small holder agriculture wears the face of a woman

» Globally women make up just under half (43%) of the agricultural labour
force,

» while

» in Zimbabwe, 70% of agricultural labour is provided by women, a sector with
the lowest wages in relation to other economic sectors

» Women assumed this role from a long time: during the hut tax era when men
had to migrate to urban areas to seek paid employment in order to pay taxes.

» Women have fewer rights to land than men




Background

» work activities such as subsistence agriculture are
often underestimated or excluded for reasons such
as limitation of data

» sources and data collection approaches which do
not include the unpaid care work of women

» CSA strategies are unlikely to be effective, let
alone equitable or transformative, without active
attention to women and gender dimensions

» In terms of this presentation, the term gender will
be used as an analytical tool to assist the trainers
to assess equity and equality.



Drivers and strategies to mainstream gender
and social inclusion

» Institutions

» Livelihood assets

» Food system activities
» Food system outcomes

These drivers will assist to attain food
security and nutrition security in a changing
climate




Institutions - formal and informal

» Formal

» These are the various institutions that provide
services to the small holder farmer: how are
these services provided? Is there a sense of
equity and eventually equality?

» Eg access to inputs? Is there a sense of equity
» Informal

» The family- this is a private domain issues of
decision making




Livelihood assets

» under this as we train we assess whether all
parties have the following:

» Human capital------ labour to work on the
land

» Natural capital------- secure assess to key
factors of production

» Financial--------------- access to loans with
reasonable interest rates
flexible collateral




Livelihood assets

» Social--------=----unnn-- addressing the
practical and strategic needs of the target
group. Here as trainers we need to take
into account a number of issues---- because
the majority of the target group have a
number of roles to play and balance




Food System Activities

» Farming systems

» Processing

» Marketing




Food system and outcomes

» food and nutrition security

» Health

» Poverty reduction

» Natural resource sustainability




Strategies to effective mainstreaming of
gender and social inclusion

» Planning and designing
» Implementation
» Monitoring and Evaluation



Planning and Design

» Gender and social inclusion analysis

» Analysis of trade offs

» I[dentification of alternatives/compensatory
measures




Implementation

» Gender and social inclusive approaches
» Formation of alliances




Monitoring and Evaluation

» Participatory analysis

» Combining quantitative & qualitative
methods (sex-disaggregated)

» Joint learning and establishment of
feedback loops




Conceptual framework in gender and social inclusio
adapted frm FAO

MNutrition-
and climate-
smart
agriculture
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Conclusion

» The important point in the discourse around
gender and social inclusion is to remember that
the terms are analytical concepts and can be
applied to any discipline so that we have some
degree of equity that will eventually lead to
equality in the provision of services at different
levels.

» Having adopted the concepts as analytical tools
we then move away from the rhetoric that gender
is about women.




» THANK YOU
» ASANTE SANA
» TATENDA
» SIYABONGA




Post CSA Plans and
Strategic Policy
Developments

By Emily F. Matingo

Climate Change Scientist, Adaptation Office
Climate Change Management Department
Ministry of Environment Water and Climate



Climate Change Response Strategy

>

Strengthen capacity to generate new forms of empirical knowledge,
technologies and agricultural support services

Develop frameworks for supporting agricultural specialization according to
agro-ecological regions

Strengthen the capacity of farmers, extension agencies, and private agro-
service providers to take advantage of current and emerging indigenous and
scientific knowledge on stress tolerant crop types and varieties

Strengthen the capacity to identify and promote adoption of indigenous and
improved livestock breeds that are tolerant to climate related stresses.

Establish monitoring systems for greenhouse gas emissions in agricultural
systems and support mechanisms for their reduction

Promote resource use efficiency and less carbon intense pathways in all
economic activities



Nationally Determined Contributions

vV v v Vv

Mitigation & Adaptation

Vulnerability of agric sector

Agric offers opportunities of mitigation through CSA
Adapted crop and livestock and CSA practices:

» Strengthening capacities to generate new forms of empirical knowledge,
technologies (including conservation agriculture) and agricultural support
services that meet climate challenges

» Promoting the use of indigenous and scientific knowledge on drought
tolerant crop types and varieties and indigenous livestock that are
resilient to changes in temperatures and rainfall.

Promotion of water harvesting

Strengthening of water and moisture conservation practices



National Climate Policy

» Reduce vulnerability to climate variability and climate related disasters by
strengthening adaptive capacity.

» Promote technology development and transfer, capacity building and
information sharing

Undertake comprehensive analysis to understand the barriers to adaptation
Promotes water use efficiency and irrigation

Encourages the adoption of irrigation technologies

vV v v Vv

promote adoption of improved seed and crop varieties that are tolerant to
climate related stresses

v

Accelerating mitigation measures by adopting and developing low carbon
development pathways.




National Adaptation Plan

Under Draft.

Build resilience of agricultural sector and communal farmers

Build medium to long term adaptation interventions.

vV v v Vv

Plan identifies CSA as a tool to build resilience of the agricultural sector and
rural communities.




Low Emission Development Strategy

» Forward looking national economic development that encompass low-emission
and climate-resilient economic growth

» CSA critical to LEDs agric sectoral contribution

» The distribution of Zimbabwe’s emissions by sector (Source: SNC, 2012)

mEnergy

M ndustry
wAgriculture
m\Waste




CSA Interventions

» Efforts to promote CSA through pilot projects : SECA, OXFAM
» GCF Pipeline projects




Soil and Water Management as a CSA approach

Managing water to :

* increase productivity and incomes
(e.g.....cost of production in irrigation
systems, profitability of crops grown,
cost of water, power......)

* Increase resilience of production
systems and populations (long-term
consequences.....(e.g. dam siltation, in-
situ water harvesting.....

* Reducing GHG emissions (renewable
energy sources)-efficiency of irrigation
process ( precise water requirements,
avoiding leakages-expertise!!!)



....50il & Water Management as a CSA practice

Climate change impacts that necessitate
sustainable water management:

Water deficit-
e dry spells,

* |ate onset /unpredictable onset,
+ early cessation, droughts * We need appropriate technologies for

different farming enterprises

e efficient irrigation systems: supplementary
irrigation as a cheaper option ( late-onset;
dry spells, early cessation)

* water harvesting for both animals and
crops (to address temporal rainfall
distribution




Excess moisture

e Heavy down pours

 Floods

e appropriate practices- ridging,
creating drainage, terracing; etc.

* Appropriate animal housing, disease
management, etc.




Different Water Management aspects

* Water management at household level- §
small earth dams, drip-irrigation kits i
(need expertise & technical support)

* Use of water-efficient irrigation systems |
( currently 90% use surface & sprinkler '
despite 40-60% efficiency of the
systems!!!|

* Water management at community
&watershed level- e.g. use of
underground water, dams ....need for
appropriate legislation and policy



Soil management as a CSA approach

* Managing soils to increase productivity and incomes
-productivity/unit area/ unit period/unit investment!!!!
....growing several crops in a field/year vs growing one crop?

...growing one long season maize variety vs growing a short season plus a
legume, relay cropping, etc...

* Managing soils to increase resilience of production systems and
populations

...appropriate farming enterprises!!!l; soil conservation works, maintaining
carrying capacities for livestock; no-till systems for long term health and
sustainability of soils; soil organic cover, use of legumes

* Managing to reduce GHG emissions......crop production intensification ( more
produce/ unit area); appropriate livestock management & pasture practices



Soil and water management are interdependent!!!

* Poor water management affects soil physical, chemical and biological
properties

-erosion removes top fertile soil and organic matter; affects nutrient

* Poor soil management affects soil water properties-infiltration, water
retention, etc.

But



Discussion issues

* Water productivity- how much produce per drop of water
* Cost of irrigation vs value of crops grown

* Productivity of existing irrigation schemes????

* Reducing siltation of dames.....legislation

* How should we define productivity .....e.g. is yield per hectare
adequate????

* Soil management in-field and off-field ......what is the status

* Ensuring appropriate land use.....depending on soil type and
agro-ecology (changing landscapes???)



Climate Smart Agriculture Is Not Business As Usua




SUSTAINABLE FOREST MANAGEMENT

AGROFORESTRY
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Chapter outline

* Section 9.1: Importance of forests and their classification;

e Section  9.2: Linkages of land degradation to climate change and forests;

e Section 9.3:Sustainable forest management, deforestation and forest
degradation;

e Section 9.4: Agroforestry ;

 Section 9.5: Some forestry-related aspects in Zimbabwe
including policy issues

Section 9.6: Conclusion and Recommendations



Chapter highlights

* Chapter focuses on how forests/trees, and agroforestry can contribute to
combating climate change.

* It also explores how land degradation is linked to climate change and that
sustainable forest management can address forest land degradation and
deforestation while increasing direct benefits to people.

* One section is devoted to agroforestry as a practised of deliberately
integrating woody perennials (e.g., trees, shrubs, palms or bamboos) and
agricultural crops or animals on the same piece of land in some form of spatial
and temporal arrangement.

* The planting of trees in croplands increases the absorptive capacity of the soil
and reduces soil temperatures, evaporation, raindrop impact and soil erosion
for the crops planted beneath.

* The chapter also shows how forestry and agroforestry contribute to the three
pillars of climate-smart agriculture.



Importance of forests
classific g
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forests with actors in
production.

* In farms, agroforestry practices increase tree cover.



Classification of forest resources in Zimbabwe

 How many forest types do we have in Zimbabwe?
* Flora Zambesiaca and Afromontane phyto region.
 The Afromontane phyto region covers 781 500 ha.

 The Flora Zambesiaca comprises five woodlands types: dry Miombo (17
690 074 ha), Mopane (12 277 515 ha), Combretum-Terminalia (2 374 729
ha), Acacia (1 581 070 ha) and Zambezi teak (1 404 544 ha).

* In Zambezi teak woodlands, commercial timber species are mainly
Baikiaea plurijuga and Pterocarpus angolensis found in the.

* Mopane woodlands Frovide.communities with the mopane worms
(Gonmbresia belina) tor subsistence and commercial purposes.

* The miombo woodlands and Terminalia combretum woodlands are home
to a wide range of wildlife and supply communities with a range of non-
timber forest products (mushrooms, fruits, insects, medicines etc.).



Plantation forests

* List the type of species used in Zimbabwean commercial forestry sector?

* The plantation forests account for 0.4% of the land area covering 155 000 ha
of land area comprising exotic species of pines, eucalypts and the black
wattle (Acacia mearnsii).

 Zimbabwe had a very simple but effective advanced generation breeding
programme of Pinus patula, P. taeda, P. elliottii and P. kesiya, Eucalyptus
grandis, E. tererticornis. E Closiana and E. camaldulensis that produce and
markets high quality tree seed locally, regionally and internationally.

e F camaldulensis commonly planted in rural areas.



Cont.

* Forests and trees are important for human wellbeing as they provide them with
goods and services.

* A significant majority of the local communities sustain their livelihoods by direct
use of the forest ecosystem goods and services for household consumption,
including food, fuelwood and medicinal purposes.

* Forests also generate income from
the trade of both timber and

non-timber forest products (NTFPs). Sustainable development goal 15

* Forests and trees support SDG goal 15. 'Sustainably manage forests,
combat desertification, halt and
reverse land degradation, halt
biodiversity loss.




SFM and SDG 15




e Link with SDGs- Goals 2, and 13

* Goal 2: to end hunger, achieve food security and improved nutrition
and promote sustainable agriculture;

* Goal 13: to take urgent action to combat climate change and its
impacts



Cont.

* QN: Identify the major environmental stresses in Zimbabwe and explain how
environmental policy has evolved in response to these stresses.

* In forest ecosystemes:
v'species and habitat loss,
v'deforestation and forest degradation, and

v'the largely unregulated overuse of common property areas have produced a
complex situation of vulnerability that poses a growing threat to the continued
existence of forest ecosystems.

* The main causes of this situation includes rural poverty, common property
land ownership and to some extent the lack of knowledge of alternative
resource management strategies.



Linkages of land degradation to climate change
andforests:

* Desertification - causes and consequences (Brain storming)
* Definition —
the process by which fertile land becomes desert, typically as a result of drought,

deforestation, or inappropriate agriculture.

* Causes-

removal of the natural vegetation cover (taking too much fuel wood), agricultural
activities in the vulnerable ecosystems of arid and semi-arid areas, which are thus
strained beyond their capacity.

Urbanization, climate change, overdrafting of groundwater, natural disasters and
tillage practices in agriculture that makes soils more vulnerable to wind and water

erosion.

* Effects-
Hunger, Farming becomes next to impossible, poor water quality, poverty, Flooding



Cont.

* What are the major driver of deforestation in Zimbabwe?

* Drivers of deforestation in Zimbabwe have been increasing since 2000,
when significant environmental and land-use changes began to take
root due to land conversions for crop production, grazing land, energy
uses, fire and frequent droughts.

* On the other hand, population increase and migration have pushed
people to areas in the vicinity of protected forests, resulting in
encroachments on forest land, both planted and natural.

* The conversion of forest land to agricultural purposes, its clearing for
firewood and over-grazing by livestock, mainly goats, has impacted
negatively on forest and woodland regeneration in Zimbabwe.

 Agricultural productivity and food security can be increased while halting
or even reversing deforestation by using sustainable and climate-smart
technologies such as agroforestry.



Sustainable forest management and climate change

Role of forests in the environment- what are the four categories?

Productive Services Cultural Services

= Timber, Food, Fiber and Fuel = Spiritual and religious values

= Genetic Resources = Knowledge system

= Biochemicals * Education and inspiration

= Fresh Water = Recreation and aesthetic value
Regulating Services Supporting Services

= |nvasion resistance = Primary production

= Herbivory = Provision of habitat

= Pollination and seed dispersal = Nutrient cycling

= Climate regulation = Soil formation and retention

= Pest and disease regulation = Production of atmospheric oxygen
= Natural hazard protection = Water cycling

*Erosion regulation and Water purification



Trees and rural livelihoods

* Explain how trees and forests contribute to rural and wurban
livelihoods

* The majority of rural households particularly the vulnerable
households, often led by women and children, rely heavily on forest
products for subsistence and supplementing their cash income.

 They harvest, process, transport and sell both wood and non-wood
forest products (NWFP) (such as fruits, honey, bush meat, gums and
resin, medicinal plants etc.) at local and to nearby urban centres.

* Trainer should give examples of NWFP used by rural Zimbabweans
including wild fruits, fibre, mushrooms, wild meat, firewood etc.

* QN: Discuss why environmental degradation has continued in
Zimbabwe despite the existence of good environmental policies.



Sustainable forest management

Section includes issues to do with international agreements to combat
climate change including the conventions and issues to do clean
development mechanisms and REDD+.




SFM Cont.

* SFM can play an important role in integrating forests into strategies
for development, food security, poverty reduction, sustainable land
use and climate change mitigation and adaptation.

* To enhance SFM as a responsive measure, capacity-building in
remedial practices is essential if Zimbabwe is to combat climate
change effectively.

* This capacity-building should include integrated fire management,
integrated pest and disease management, harvest planning (including
road-building), silvicultural practices and nutrient and water
regulation.



Cont.

* Environmentally, SFM also contributes to carbon sequestration.

* There is an important relationship between carbon storage and sequestration by
forests and changing temperatures: the more carbon that is stored in forests,
the lower are CO, emissions into the atmosphere.

* This relationship is gaining traction in the climate change negotiations, as
tropical countries are preparing themselves to reduce emissions through
increasing forest carbon stock so as to benefit from REDD+ issues.

* The United Nations Collaborative Programme on Reducing Emissions from
Deforestation and Forest Degradation in Developing Countries (UN-REDD) which
is supported by FAO, UNEP and UNDP, provides an economic incentive for
conserving and enhancing forest carbon sinks and changing the way forest
resources are used.

* QN:There is hope for African forests and woodlands to be saved through
climate action. Discuss.



* Discuss local and international processes supporting forestry as a climate
change mitigation and adaptation option.

* This is a new way of curbing CO, emissions, by paying for actions that prevent

forest loss or degradation. The reduced CO, emissions can be traded as carbon
credits. while neonle can be paid to manage forests.
. yN Explain the emergence of REDD as an international strategy for

dev. climate change solutions I)er
“rec !
con: How feasible is the REDD process to small holder farmers in st
cark Zimbabwe?

* The i

Africa, which covers four rural district councils (Nyaminyami, Hurungwe, Mbire
and Binga) extending over 1.4 million hectares in two provinces.



Section 9.4: Agroforestry

e Definitions-

* a dynamic, ecologically based natural resource management system,
through the integration of trees on farms and in agricultural landscapes
or through the production of agricultural products in forests, to diversify
and sustain production for increased economic, social and

environmental benefits for land users.
* Briefly explain the need for agroforestry in Zimbabwe

 What are the advantages of agroforestry?



Benefits of agroforestry??

* Economic benefits - reduction of agricultural inputs, especially when using
leguminous species which fix nitrogen to improve soil fertility.

* At the same time, this maintains or increases production and may diversify
production in farming systems, for example, food, fodder, lumber, building
materials and wood fuel.

 Social benefits - Include improvements to the health and nutrition of the rural
poor. The on-farm production of several products, often collected from off-farm
sources, can reduce the time and effort needed to obtain them, often lessening

the burden on women or generating money if the products can be sold.

* Environmental benefits -may include a range of environmental services such as
improving soil fertility, minimising soil erosion, giving crops and livestock
protection from the wind, restoring degraded lands, and water conservation.

* If properly desighed and managed, agroforestry systems can also contribute to
biodiversity conservation and climate change adaptation and mitigation.
 What are the consequences of bad design?



Concepts and principles -satisfying four key criteria

* The 4 I's of agroforestry:

* Intentional. Gamabinatione of trag ' aintentionally
designed an 3l elements in
order to yiel

* Intensive. ASTOTOTESLTY Plc S dre IMLersively mmariaged Lo rmaintain their
productive and protective functions. These practices often involve annual
operations such as weeding, cultivation, pruning, pollarding and fertilisation;

* Interactive. The biological and physical interactions between the tree, crop
and animal components are actively manipulated to yield multiple products
and benefits; and

* Integrated. The tree, crop and/or animal components are structurally and
functionally combined into a single integrated management unit. Integration
may be horizontal or vertical, and above or below ground, either sequentially
or simultaneouslv.



Agroforestry Systems (Brainstorm)

e Silvoagriculture —

* Trees with crops

 Agrisilviculture

* Cropping with trees

* Silvopasture —

* Combines trees and pasture

* Agrosilvopasture

 Combines crops, trees and livestock, cropping main component
* Silvoagropasture

* Trees main component

* Forest farming

* Trees are main component

* Pastoral silviculture

e Pasture main component with trees

* multipurpose — multiple use

* Other- include apiculture, aquaculture, etc.



Agroforestry

* Agroforestry practices

Windbreaks

Live fence Silvopasture
Others include Fodder banks, Taungya in areas around forest estates, Improved fallows, Home gardens and trees in
croplands



QN

* Distinguish between sequential and simultaneous agroforestry
practices giving examples.



Contribution to CSA

Forest and tree based activities contribute to both mitigation and adaptation to
climate change and these actions can contribute to all three CSA pillars:

Mitigation: Includes actions that increase tree cover (afforestation, reforestation,
and agroforestry) and reduce deforestation and degradation and increasing
carbon sequestration in biomass and soil. Trees can supply fuelwood, poles and
other forest based products preventing destruction of natural forests.

Adaptation: Forest ecosystems provide human societies with a wide range of
services that reduce the vulnerability to climate change impacts (particularly
changes in the frequency, duration, and intensity of temperature, rainfall,
floods, and droughts).

Forests regulate water, climate, and soil erosion. In order for communities to
continue to benefit from the forest ecosystem services, adaptation strategies
must also reduce the impacts of climate change on forest growth, species
diversity, and ecosystem function.



QNS

* Discuss the need for and limitations for improved fallows
* What kind of trees and shrubs should be used in the following
agroforestry practices
* Woodlots for fuelwood production
* Fodder banks
* Windbreaks and shelterbelts
* Alley cropping
* Home gardens



Cont.

* Productivity: Forests facilitate primary production, nutrient cycling, soil
formation and provision of ecosystem goods, such as non-timber forest
products, food and fuel.

* By adopting agroforestry practices on farms, farmers are able to harvest tree
products, supplement their diets, and also develop additional income streames.
Integrating trees in farming systems can also improve soil quality, leading to
higher and more stable crop yields.

* SFM, where, for example, local communities are given concessions to harvest
timber and non-timber products, likewise adds to the productive portfolio of
small-scale farmers and supports forest and biodiversity conservation.

* Therefore, CSA in the forest sector entails the design of adaptation actions
targeted at the most vulnerable communities and sectors of the population
(e.g. children, women, elderly, indigenous people) and forested ecosystems
(e.g. woodlands, mountains, wetlands), focusing on the most efficient and cost-
effective mitigation options besides capitalising on adaptation-mitigation
synhergies.



QN

* Describe some of the constraints in adopting agro forestry by the
farmers



Forestry, agroforestry and climate change in Zimbabwe

* The Zimbabwe Agenda for Sustainable and Socio-Economic Transformation
(ZIMASSET) was clearly in line with SDG goal 15, showing the importance of
conserving natural resources.

e Agriculture and forestry have been antagostic practices due to the fact that the
highest percentage of deforestation at global, regional and national level is
attributed to clearing forests for agriculture (about 300 000 ha/yr).

* Despite this scenario, forests provide human beings with both timber and non-
timber forest products including sequestering carbon.

* SFM should be considered a viable solution to the challenges within the
agriculture sector especially use of land and other natural resources through e.g.
CAMPFIRE, agroforestry, woodland management, reforestation, tobacco wood
energy programme etc.

* The forests and woodlands in Zimbabwe are home to a large number of species of
flora and fauna and they preserve national watersheds.



Role of Higher and Tertiary Institutions in climate-smart

practices ??7?

* Higher and Tertiary institutions have a especial role for research in suitable
agroforestry species for recommending to farmers and extension agents.

* They can also facilitate in capacity building within local institutions and
strengthening governance process for SFM.

* Training of community leaders and extension officers

* Facilitate understanding and training in the REDD+ process including issues
of monitoring reporting and verification (MRV) as communities participate
in REDD+ projects.

* The dissemination of agroforestry practices and the provision of support
for farmers in form of reading materials, courses and workshops are
essential for the effective uptake of agroforestry.

* Curriculum should include issues of climate change and SFM including
international agreements.



Policy Implications, Opportunities and Challenges

e What are the implications, opportunities and challenges of the implementation of
agroforestry?

* Forest and tree based resources are not only supported by local legislation but also by
regional and international treaties and arrangements.

* Opportunities for SFM and agroforestry include the availability of International climate
funds and National and local approval.

* The development and up-scaling of traditional and improved agroforestry systems also
requires an enabling environment, such as clear land and tree tenure, a robust legal
framework, support for agroforestry product value chains, and coordination among the
various sectors involved.

* The issue of illegal settlers needs total political commitment to save both planted and
natural forests

* Agroforestry promotes growing of multipurpose trees which are also palatable to |livestock
and tdhese are threatened by the free range policy for livestock during the off season
periods.

* In areas where goats are kept, regeneration of natural forests and any agroforestry attempts
may not succeed unless the laws are modified to protect agroforestry in rural areas.

Discuss the limitations of the environmental policy instruments in protecting natural
resources.



6.0 Conclusion and Recommendations

* Zimbabwe is endowed with natural capital, especially forests resources, land, and

climate which can sustain the livelihoods and economy of the people in both
urban and rural areas.

 Degradation of forest resource base is a result of a combination of factors that
have their roots in the economy, social organisation, policy/politics and ecology.

* However, mounting pressure on the forest resources has caused large-scale forest
and land degradation, calling for immediate attention for seeking newer
approaches in the farming system to meet the basic needs of present and future
generations.

- What should we do to achieve green
- landscapes

degradation, resources-based conflicts and other illegal activities.

* Therefore, to improve the livelihood, the economic condition and the
environmental sustainability, improved agroforestry systems using combination of
crops, multipurpose trees and pasture becomes inevitable.






THE LANDSCAPE APPROACH




KEY MESSAGES

* To meet national food security objectives as well as needs of a variety of

stakeholders in a specific landscape, land-use planning and the
management of natural resources, need to be Coordinated across sectors
and through a participatory and consensus-based decision-making
process;

Building national and local capacity in developing inclusive governance
arrangements.

Harmonisation and enforcement of public policies and land-use
legislation through strengthened national and local institutions and
governance;

* The implementation of REDD+ can play a catalytic role in promoting a

landscape approach by reinforcing the forest-agriculture nexus; and

Develop a common knowledge base on feasible concepts, techniques
and methods to allow stakeholders to develop, implement and monitor
landscape approaches.



DEFINITION

* Landscapes provide the setting over which problems unfold, and the
Landscape approach provides the social-ecological systems
framework by which these problems are dealt with



DEFINITION

* A Landscape Approach can broadly be defined as a framework to
integrate policy and practice for multiple land uses within a given area
to ensure equitable and sustainable use of land while strengthening
measures to mitigate and adapt to climate change

* It is also to balance competing demands on land through the
implementation of adaptive and integrated management systems



DEFINITION

e Landscapes are the result of interactions between geo-ecological
processes, social rules, stakeholder actions and economic activities.

* Landscapes provide the setting over which problems unfold, and the
Landscape approach provides the social-ecological systems
framework by which these problems are dealt with



Driving Forces for a landscape

approach

* Conservation — Development Debate
* Increasing pressure (and conflict) on PA system

* Broadening Development Agenda (linkages to poverty
Alleviation, MDG and new aid modalities (sector approach)

* International Dialogues
* Indigenous rights of communities and minority groups
* Linking policy dialogue (conventions, EA) to practice
* Multistakeholder dialogues (and negotiated outcomes in
NRM) increasingly recognized
* |[nnovations:

* Merging ecosystem thinking with MSP (emphasis on social
learning)

o Attention for markets for environmental services



Characterising Landscape approach

It recognises:

Q various ecosystem services (valued!)

0 to multiple stakeholders,

0 pursuing different land use objectives (or livelihood

trategies)

ECOSYSTEM SERVICES

Provisioning
FoOOoD

FRESH WATER
WWOOD ARMD FIBER

FLIEL

Regulating
CLIMATE REGLULATICOM
FLOOD REGULATICN
DISEASE REGULAT KON
WATER PURIFICATION

Supporting
MUTRIENT CY CLIMG
SOIL FORMATIOMN
PRIMARY PRODICTION

Cultural
AESTHETIC
SPIRITLAL
EDLCATICMAL
RECREATIOMAL

LIFE OMN EARTH - BIODINVERSITY

CONSTITUENTS OF WELL-BEING

Security
PERSOMNAL SAFETY

SECURE RESOURCE ACCESS
SECURITY FROM DISASTERS

Basic material
for good life Freedom
ADEQUATE LIWVELIHOODS of choice
SUFFICIEMNT MNUTRITIOUS FOOD
SHELTER
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and action

OPPORTUNITY TO BE
ABLE TO ACHIEWVE
WWHAT AN TNDIWITDAL

Health VALUES DOIMNG

AMND BEIMG
STREMETH

FEELMG WELL
ADCESS TO CLEAM AIR
AMND WATER

Good social relations
SOCIAL COHESIOMN
MUTUAL RESPECT
ABILITY TO HELP OTHERS

Sovurce: Millennium Ecosystam Assessmant



Characterising Landscape approach

* Seeks to link local-site level action, at farm, forest and protected area
level, to the broader landscape level

* recognises that land use trade-offs will need to be made-

* using a multi stakeholder approach for negotiated outcomes.

 offers opportunity to place local people’s needs at the centre of all forest and
agricultural land use decision-making while simultaneously incorporating
ecosystem goods and services as well as human well-being objectives in order

to develop more sustainable land use practices.
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Course outline

* Part |: Understanding Climate Information Services
e Part 2: Climate information and CSA
e Part 3: Extension and Cl
* Part 4: Practical examples:
» Climate field schools

» Demonstrations

»Master farmer training.



Part | Understanding Climate Information
Services



Climate Information Services

* Climate information services cover the whole process of obtaining
the climate data, its storage and processing into specific products
that are required by different users within the climate sensitive
sectors such as agriculture, disaster risk reduction, health.

¢ In short it is the packaging and dissemination of climate information
to specific users ( ).

e Climate services encompass a range of activities that deal with
generating and providing information based on past, present and
future climate and on its impacts on natural and human systems.
(past, present and future scenarios)

e Cl provides an enabling environment for CSA.

e CIS- one of the 5 components of the Global Framework of
Climate Services (GFCYS)



http://www.uneca.org/
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Outlook fora

* Global
e Regional

e National

Activity |. (group work)
» Do you have access to Cl
» What are the major sources of Cl

» What do you do with the information after receiving it
» Who are the users of Cl from your perspective
» Other regional climate outlook fora




Climate information generation system

Stakeholders
Users, Decision Makers

Assessments

Products
Information

. Operational Prediction
Basic ~ —ifm ¥ ppliedﬂ
Research ttribution

Research |

Modeling

Assimilation

Observations, Data and Analyses

Activity 2. Draw your own version of climate information generation for Zimbabwe




Part 2: Climate Information Services and Climate
Smart Agriculture



CIS and CSA

e Productivity: Effective climate services are part of the enabling
environment for the transition towards CSA (adequacy, timely,
flexible planning and decision making)

* Adaptation through risk management: CIS contributes
to resilience by enabling farmers to better manage the negative
impacts. It helps actors to adjust their plans as climate stressors
and shocks unfold.(developing a range of adaptation options and
switching livelihoods options)

 Mitigation: climate services can contribute to CSA by providing
information that support more efficient use of CSA technologies

(use of fertilisers and pesticides)



Weather, Climate change and variability

* Weather is the state of the atmosphere at a given time and place with
respect to variables such as temperature, moisture, wind, and barometric
pressure.

e Climate refers to average weather in terms of the mean and its variability
over a certain time-span and a certain area.

e Climate change is a change in the climate that persists for an extended
period of time (WMOQO, 201 1).

e Climate variability is any deviation in the long-term statistics of climate
elements over a short period of time, which can be a day, intra-seasonal,
inter-seasonal or related to differences in climate from decade to decade.



Agro meteorological tools

Seasonal forecast: often referred to as the long range forecast is important as it assists in
strategic planning by users

|0 day weather forecast: is referred to as the medium range forecast and provides the
likely weather conditions for the next 7-10 days. (Agro met bulletin and farmer bulletin)

3 day weather forecasts: (the short range forecasts and tend to have greater accuracy
compared to the other forecasts. Such forecasts are useful in planning farming operations
and especially during the cold season

Probability of extreme events: (extreme weather or climate event is one that shows a
deviation from the normal occurrence. For example an increase in the number of rain days
where the total amount received in 24hrs exceeds 50millimetres (mm)

Activity 3: Discuss indigenous indicators for forecasting weather and climate in your area (group wok)




Tools continued

 Inter and intra seasonal variability (Rainfall performance varies between one season
to the next (inter seasonal variability) as well as within the season (intra seasonal
variability). (Refer to graph)

o Start of season: any day after the 10" of November when an area receives 20mm
or more of rains in 3 days or less provided there is no dry spell of 10 days or more
in the next 20 days

e End of season is: any last day before end of April when an area receives | 5mm of
rain provided there are no rains of 2.95mm or above in the next 20 days.

* length of the rainfall season can be calculated by subtracting the date of start of
season from date of end of season (important for varietal selection)

* Length of growing season goes beyond length of rainfall season, as it takes into
consideration the soil water balance, which at this time of the season should be at
zero provided there won’t be effective rains within the last 20 days.



Intra and inter seasonal variability
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Tools continued

* Dry day can be considered to be any day that accumulates
less than 2.95mm or 5mm of rain (less than 0.85mm)

* A wet day is considered to be a day that accumulates
2,95mm or S5mm of rain . (10mm and above)

 Rainy day 0.86- 10mm

* A dry spell is a period of days with little or no precipitation
and is therefore a collection of dry days, where each day will
have received less than 2.95mm or Smm. Dry spell is defined
as a period where the weather has been dry for an
abnormally long time, shorter than and not as severe as a
drought. (refer to graph Gutu)

* Wet spell is when 100mm is received in 5 days



Gutu dry spell graph for penod 1987 to 2012

............................................... Ay G
................................................ iy G
ity G

e 97
e G
I G

O 4 57
094 G

EER

[+ = pPeriQ IF —Perid |

- LIE Si]

-LET 31

IF =per7

FLE 5

180 L2

=0 L

-3 L

AN LC

AU AL

FAURN L

288 R 8 8 9 8 &

afejuaaiad



Parameters

* Above normal season: Receives more than 125% of long term normal for the area
* Normal season: 75-125% of long term normal for the area

e Below normal: an area receives less than 75% of long term normal.

e Drought is defined as a period in which a region has a deficit in its water supply (3
forms of drought)

» Meteorological drought (reduced precipitation, high infiltration, high
temperature, high evaporation

» Agricultural drought: (soil water deficiency, plant water stress and reduced
biomass and yields

» Hydrological drought ; (reduced steam flows and water levels in various water
bodies. (p. 28)



October to December 2016 January to March 2017

e N
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(@) Long term mean rainfall for January-February-March (1981-2010)

(b) Seasonal outlook for January-February-March 2018.




Activity 4

* What advice would you give to a farmer under the following
scenarios!?

|. The three-day forecast indicates strong winds and morning
rain/showers, and the farmer wants to spray.

2.The |0-day forecast indicates heavy rains from 2—10 February,
and the farmer would like to apply top-dressing fertiliser.

3.In a certain ward in Chiredzi,a farmer wants to plant maize
seed in February, since the area experienced a late start to the
season.

 Discuss the importance of short-term, medium-term and
long-term forecasts in agriculture



Part 3 Extension and Climate Information
Services



* What is the importance of Cl in CSA!?
* What are your roles in CSA?

* What are the challenges!?
* Proffer any solutions?

* Which extension methods do you use to disseminate
climate information

* What are the advantages and disadvantages of the
methods you use



The role of extension services in CIS

Adaptation to climate change requires changes in knowledge; attitudes, resilience ,
capacities and skills of people and extension systems.

* Technologies and management information (csa technologies)

° Capacity development: flyers , radio messages field demonstrations, adult education and experiential learning approaches such as climate
field schools.

° Facilitating brokering and implementing policies and pPrograms (brokering by bringing together different actors)
® Coordination: (research , extension, education, NGOs and the private sector
e Infrastructure /institutions (facilitation and provision of inputs in time, DRR)

e Materials: operational COSTtS should be reduced (use village libraries , lead and champion farmers)
° Training: In situ within the village, promote training by doing)

® TeChnO|Og)' demonStl"ationS (both method and result demonstration)
 Embrace ICT

® CI‘OP )’|e|d fO recasts: (adaptation practices require quality data and information not only on climate and agriculture but on
environmental and social systems

® Feed baCk I"O|e; (to government, stakeholders and farmers)



Innovative Extension Approaches: Climate Farmer
Field School

e The Farmer Field School is a group-based learning
process.

e The FFS approach represents a radical departure from
earlier agricultural extension programmes formulated by
specialists from outside the community.



Advantages of Climate Field Schools

* Increase farmers’ knowledge on climate and assist them
on translating the climate (forecast) information

* Enables farmers to anticipate extreme climate events for
farming activities;

e Farmers are supported on their farming activities, in
particular planting decision and cropping strategy

* Use climate information in managing their soil, water and
crop resources for best effects.

» Use weather forecasting in planning



Advantages cont

e Rainfall: Farmers will have a good understanding of the
rainfall pattern that occurs in their locality

e Total rainfall: FFS provide an opportunity for farmers to learn
on the importance of setting up rain gauges to help them in
measuring the rainfall throughout the season.

o Effective rainfall: This is the amount of rainfall which is
effective in facilitating growth. Farmers participating in a FFS
have the opportunity to determine when to plant their crop
being informed by the soil moisture content .

e The FFS, provides an opportunity for farmers to study a crop
and be able to make the necessary adjustments in response
to season length.



Part 4. Practical examples



Procedures used to disseminate CI

e CFS (hand out and group discussion
* Demonstrations hand out and group discussion)
* WII (case study of old mutual and eco farmer, Hand out)

* Hand out on (Climate information communication
model)



* How can we incorporate Climate Information in the
MFT programme.



THANK YOU



Further reading

e Climate application.A glossary of terms used in weather
(MSD)
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Book Chapter 8:
Climate Smart Agriculture in Livestock and
Rangeland Management in Zimbabwe

(i) Prof Irvin DT Mpofu and (ii) Walter Svinurai

(i)Chinhoyi University of Technology (ii)University of Zimbabwe
Marondera niversity of Agricultural Sciences and Technology



Book Chapter Objectives

By the end of this chapter you should be able to:

Explain what CSA is in terms of livestock and rangeland management.
Outline the pillars of CSA using livestock as a vehicle out of poverty.

l|dentify appropriate livestock-based policies, strategies and activities
that contribute to the pillars of climate-smart livestock systems.

Recommend CSA policies and practices that are suitable in your own
area in managing livestock and rangelands productively and

sustainably.



Introduction

* Livestock are assets (stock) which are alive; Rangelands:
habitat with a range of natural feeds;

* Management: cost effective, quality decisions (policy,
strategies & MEL)

* Livestock requires conducive environment (nutrition,
veterinary protection, rangelands, breeding & general
good management).

* Unfortunately all these environmental factors are prone
to CC stressors (i) low or short duration, unpredictable
precipitation, (ii) warm temperatures, (iii) unexpected
disease pandemics



Climate change impacts on growing season & drought

Legend

Country border

Probability of failed seasons(%);

B o-s

5.1-10

11 - 20

41 - 100

* more | Net Primary Production & carrying
capacity in southern region of Zim



Introduction ....

* To make matters worse livestock especially ruminants (sheep, goats and
cattle) also contribute to climate change mainly through

— Greenhouse gas (GHG) emissions (methane) and poor manure
management (nitric oxide).

 Of the 14% of global GHG contributed by agriculture about 65% of these
are contributed by cattle.

* The overall direct GHG emissions from livestock and feed production
constitute some 80% of total global agriculture emissions.



Introduction ......

* Climate change contributes to rangeland degradation yet
rangelands can be used to reduce climate change pressures
through carbon sequestration.

* Fortunately many options exist to conserve or reverse
rangeland degradation in specific habits for our livestock
inclusive of wildlife management. This is particularly important
for sustainability.



What is climate smart agriculture in terms of livestock
and rangeland management?

Climate-smart agriculture (CSA) as formulated & defined by FAO at
The Hague Conference on Agriculture, Food Security and Climate

Change in 2010 is an approach to farming that address three
objectives:

Food and nutrition security through efforts that sustainably increase
agricultural productivity, household farm income and support
sustainable development.

Adapting or building resilience to climate change stressors at
multiple levels; and

Mitigating climate change stressors chiefly through reducing
greenhouse gas emissions from agriculture (including crops, livestock
and fisheries).




Situational analysis in Zimbabwe

In 2015 = 5,3 million down from nearly 6 million cattle in 1996.

More than 90% of these cattle are reared in the smallholder
farming areas.

National Livestock Policy Draft (& Strategy) are expected to
assist farmers to be able to exploit their animals’ full genetic
potential particularly cattle, sheep and goats.

The livestock sector currently contributes 18 % of the total
agricultural GDP & has potential to rise to 36 %.



WORRYING OBSERVATIONS



Prominent Climate Change Stressor

Heat Stress
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Pathways to Reduce CC Impact on Livstock

Understanding Reducing
Climate Trends |mpaCtS

Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN) www.fanrpan.org


http://www.fanrpan.org/
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Where are the opportunities for Mitigation, adaptation and

broduction

Labor saving Market Policy
technologies Enhancement environment
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Food, Agriculture and Natural Resources Policy Analysis Network (FANRPAN) www.fanrpan.org
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Global Change Biology
Global Change Biology (2013) 19, 3-18, doi: 10.1111/ J-1365-2486.2012.02786.x
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Livestock greenhouse gas emissions and mitigation
potential in Europe

JESSICA BELLARBY®, REYES TIRADOT, ADRIAN LEIFT FRANZ WEISST, YA N &KL K
LESSCHENS and PETE SMITH*

Table 11 Summary of mitigation options

Emission savings
in Mt COse per year

Emission
reduction in%"

Description

Production related mitigation options
Choice of production system to grass-fed beef
Grassland management
Consumer-impacted mitigation options
. Eatno beef from South America
| I

Eat no meat from European beef suckler herd
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Climate Change Impacts on Animal Agriculture Q .

-

Reducing
IMPACTS

- Understanding
Climate Trends

- Identifyi Farm
Vulne i?lges
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SA options for services
1l CGIAR
Monitoring &
data for food
security, climate &
ecosystems

Research that
links farmers &
science

Early warning
systems &
weather
forecasts

services
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climate shocks



