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is the overall rank of the crop in terms of importance o focd security, calculated by
multiplying the number of malnourished in the region by the percent of calories derived from that crop.










In most countries smallholder farmers
are already victims of climate change

* Massive erosion

fall events

ue to outbreaks of

But smallholder farmers are not
Invariably at a disadvantage:

» Many have considerable resources with which
they manage the increased risks that climate
change brings

al, technological,
ature

t diversity of tools
any acute and

he intersection of all
tegies




Among the most important
resources small farmers have
d constantly
Iversity that
e, and use.

Agrobiodiversity

* The many varieties of staples, cash crops and
other plants and animals that smallholders
commonly combine in their gardens, fields and

d them to adapt to a

nomic and social

sses of adaptation of
urces offer flexibility
d more specialized
and can confer an

er in times of stress.




* Not only do small farmers manage and harvest
many species and landraces of crops, they
commonly rely on an even larger assemblage of
undomesticated, or semi-domesticated plants
and animals for their livelihoods

edge be adequate to
e and novel changes
nge?

» There are surely some limitations to the kind,
degree, and speed of change that can be
accommodated

* Changes in rainfall, humidity, temperature and
seasonality as well as other parameters may
exceed the capacity of some farmers with even a
apt successfully

rsity resources are
valuable resources
changing future

s and trials built into
systems










Agrodiversity

« Smallholders notoriously adapt their field
t every stage to

n “in the course of
of these systems.

» Small farmers commonly employ many kinds of
production simultaneously based on broad-based
environmental and agronomic knowledge, again
hedging bets and spreading risk

» Annual crop production is performed alongside
agroforestry, forest management, animal husbandry,
ly wage labor, often

such diversity of

d practices serves
avoidance, but in an
complex patterns
all farmers from

e degree of food
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» The diversity of production patterns among farming
households within a community bestows yet another
form of security.

» Within a village one commonly finds great variety
i ion strategies;
geneity are merely

rs may help farmers
social institutions
among households
other forms of

What is “organizational
diversity”?

* Tenure: land, tree, water resource tenure
i ousehold
ments: labor-sharing,

cess to extension

ture
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Migration as a resource:

» The ability and willingness to migrate
internally and internationally, permanently and

' mechanism of

allholders

other economic
stimate.

Informality as a resource:

 Other social mechanisms include many
virtually invisible or “informal” types of land
re, credit and

| or extra-legal
arge repertoire of
now can also be
to survive climate

13



How smallholders are managing risks

» Smallholder tools and resources combine biological, social,
cultural, and political forms of diversity, integration, and
networking to manage risk, to generate new products and
solutions, and generally to help manage change.

* Many of these mechanisms are very site and situation-specific,
i i i es, times, and societies, and their
tic at best.

s of these tools may be found
tation they reveal, and

nhancing rather than diminishing
pecific “package” of solutions to
climate change will surely bring.

Mitigation and adaptation programs

» global and local reactions to climate change are
breeding countless projects and programs that seek to
respond both to calls to mitigate the changes and to
adapt to them as they occur

* Among these responses are calls for more effective
conservation of forests and various forms of carbon

i i D), a diversity of programs

nds and other degraded areas,

imination of the use of fire in

sbandry, and a plethora of

nd increased use of biofuels.

ome attractive advantages to
heir ability to adapt, as well
for rural households.
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Mitigation and adaptation

* Much depends on how well the special needs and
abilities of smallholders are taken into account and
how site- and situation-specific project designs will
actually be.

d flexibility of

at we have pointed as the
the farming household,
bly near-insurmountable
| design of these

Mitigation and adaptation

» Few governments, international NGOs, or
intergovernmental programs are structured to really
work with the diverse world of smallholders to tailor

programs to their needs and abilities, especially while

ever-increasingly urgent calls for immediate solutions
are being heard

ible tasks must at least be
olve problems quickly

y some of humankind’s
d tools for sustainable
and successful change
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Conclusions

» We would like to point out that the PLEC program
was and is still based on just such an approach of
identifying mechanisms and their practitioners and

i ithin a specified local,

diversity is not an
hy, but a product of
of particular cultures
individuals.

fall and other weather
armers to deal with the

Scientists working with Farmers:Approach to

Climate Risk Management
(from months, through Decades, to Climate Change)

1.1dentify vulnerabilities to climate variability and change
(which systems, components within systems)

, provide relevant info on the future

e vulnerability
on, drought resistance)

| arrangements that reduce
e.g. Insurance)
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Climate Risk Management with focus on Agriculture
Monitor
Provide Information Clinetiz
on Climate Variability \Slii?imft:re
Months to Decades
to “Climate Change” \ ’ Inform:
Reduce Uncertainties: I
Forecasts, Scenarios, M u I tl p I e Decisions
Early Warnings P|anning
reasons Policy making
Dev. Programs

Assess Impacts of
Climate Variability
and Technology
on Agriculture
(months to decades)

Evaluate
Interventions

Technology
Policies / Institutions
(Insurance)

Assess Risks

Manage Risks

Informing smallholders

» Forecast intervention facing water scarcity
and variability

» Forecast intervention facing rainfall variability

lally scalable

ms of
taken to the field




GLACIER RETREAT CASE
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Deforestation Estuary Site
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An encouraging deforestation trend

No new deforestation recently in Estuarine Area
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The estuarine region experiencing a process
of afforestation

» Causes: Caboclos are changing from an emphasis on
agriculture to an emphasis on agroforestry and forest

getation in a number
ucts, without

phasis are leading to

We look at the process of
afforestation:

» Spatially: We focus on two relatively small areas to
understand changes in depth and to quantify these changes

erm studies to
and not an isolated

olds to identify their
pact on land cover
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We gather data on land use changes:

* We conducted household surveys in 1999, 2002
in Ipi ao

48 landholdings
a) in 1999,

es of forests,
s in 1999, 2002,




% of Total Estuary Production Units

Population and Crop Production Change: Amazon Estu
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Two important land use systems that are
changing land cover in the two sites:

» Management of fallows for the production
of fast-growing timber species

rests and agroforestry
roduction of acai and

Forest management for both timber and
acai often starts in the field, even as

duction is waning

¢ Leaving seed trees

e Selective weeding

¢ Transplanting

e Uprooting
¢ Broadcasting seeds

* Enriching with selected
species
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Average number of seed trees/ha
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field fallow forest h.garden

Managing healthy
natural regeneration
within the stand
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Thinning Stands for Growth (Height and Diameter)
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Percent of timber extracted by land units
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Percent of timber extracted by species

Ipixuna

m 12 other species
m Pracauba

O Macacauba

O Pau mulato

60 80

Extraction and transport of timber is relatively easy
(without roads)
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Processing is done manually by small mill owners
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Fields, fallows, forests, and housegardens are
managed not just for timber: Timber and acai is
managed together in many stands

Acai agroforestry cultivi

-

ation using floodplain gardens “Rocado de Varzea” technigues

>3 monh [harvesting annuals]
[planting acai]

ent [acai overcomes bi-annuals]
acai fruit production >

est management technigues

-> 5years

and understry - pruning and planting ->maintenance

ai fruit production >
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Managed acaizal produces a great variety of
products including fish and shrimp

Smallholder management operations
Field: Selective weeding and enrichment

Fallow: Thinning and management of coppice

ling or removal of

canopy environments

moval, control of pests

ds, producing
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House
gardens and
fallows

Cattle ranch
and acaizal
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r change between two dates, 1986 and 2006.
ade fields.
e land of cattle ranchers
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