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The resources presented in this document do not:

- Impose and/or recommend specific management or public
policy actions.

- Intend to replace the experience and knowledge of users in
their field.

+  Replace institutional or legal processes.
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PRACTICES FOR MANAGING

CLIMATE IMPACTS ON LANDS
Agroforestry ¢» Timber Resources

CONTEXT

The Caribbean region is expected to continue to experience extreme weather events
such as hurricanes, prolonged droughts, and severe heat waves. Forests play a key
role in long-term adaptation plans as they provide essential ecosystem services for
mitigation of the effects of climate change. In addition to sequestering carbon dioxide
(CO2), a greenhouse gas, forests regulate microclimates by providing shade, protecting
soilagainst erosion, and retaining nutrients. They also play a vital role in regulating water
flow and quality, while providing recreational, wellness, and biodiversity conservation
benefits. Despite the importance of forests for sustainable development and their high
vulnerability to climate change, few adaptation plans consider the connection between
forests and society (Pérez et al,, 2008). It is essential to recognize the interdependence



between forests and communities, and to consider including forest management in
adaptation efforts on islands.

Forests in the Caribbean also have considerable potential to serve as economic and
cultural resources. Some areas can be used for the production of timber and non-
timber products, such as fruits, medicinal products, and forest tourism. However, it is
crucial that the management of these resources be carried out in a sustainable manner
that considers the current climatic realities so that the resources can be used in the
long term.

Four major stressors of climate change impacts have been identified as likely to affect
different forest types in Puerto Rico and the Virgin Islands (Nytch et al,, 2013). 1) Sea
level rise, 2)) Increased severity of storms and hurricanes, 3.) Decreased precipitation
and heavy rainfall days; 4.) Increased drought and changes in seasonality; 5.) Increased
solar irradiation and increased mean temperatures.

This resource focuses on forested land management for climate adaptation from an
agroforestry and timber resource perspective. Forested land in this resource is defined
as “an area on the ground that has a dense cover of trees, shrubs and other woody
species, and scrubland”. These lands can exhibit several strata (or levels). In the higher
strata, there are trees that are at least 2 meters (or 6.6 feet) that make a canopy. In the
lower strata, grasses, herbs, or other low-growing cover plants can be found.
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Here are some conservation and adaptation practices from
the USDA Caribbean Climate Hub aimed at agroforestry
management of the forest It is important to define
management objectives in your project before implementing
any practices that address the expected climate impacts in
your life zone. The Guide that accompanies this booklet will
assist you in the process of defining management objectives
that are consistent with the climatic reality of the area.




AGROFORESTRY

Agroforestry is a land management option that promotes the use of trees (woody
perennials) integrated with agricultural crops and/or animals. Agroforestry is a multiple
cropping method that satisfies three basic conditions: 1) there are at least two biologically
interacting species; 2) at least one of the components is a woody perennial; and 3) at
least two of the components are managed to meet the objectives of the land manager.
(Somarriba 2012). This management option improves soil fertility, reduces wind and
water erosion, can improve crop productivity, livestock health, and increases the soil's
water and carbon storage capacity.

Consciously working forested land can be a solution to diversify agricultural systems
and thus support a variety of products and benefits. In addition to the benefits
mentioned above, others include reduced risk of lower crop yields and food shortages
or food insecurity following a natural disaster. This is largely because agroforestry
systems promote the idea of redundancy, that is, having multiple species in the system
performing similar or complementary functions. When biological diversity is promoted,
the degree of resilience of the forest ecosystem increases (Hopper et. al. 2005).

DIVERSITY IN AGROFORESTRY SYSTEMS

Agroforestry can increase production by making it possible to combine different strata
(or levels of vegetation) with traditional or experimental crops to achieve a sustainable
system. This system can benefit watershed protection, resource conservation, and crop
production. Agroforestry systems also promote ecological processes for landscapes,
such as connectivity between habitats, pollination, and pest control, among others.



After identifying what life zone your land is in, you can identify which plant species are
most common and favorable for the region. One option for identifying the life zones
is to use the USDA Climate Hub's farm planning tool. You can consult with staff from
agencies or organizations that offer technical services to establish short- and long-term
planning and design strategies.

STRATA (LEVEL)

EMERGENT
FIGURE 1. An agroforestry design can be modified
CANOPY in many aspects;, however, it must be based on
the natural characteristics of the vegetation.
SUB-CANOPY For example, trees at canopy level (emergent)
need sufficient space for the canopy to grow to
UNDERSTORY maturity without contact. Some understory (low

level) species will require openness for sunlight
penetration. You can consult staff from agencies
or organizations that offer technical services to
establish planning and design strategies that
incorporate a mix of different strata or vegetative
layers in your space.

TIMBER RESOURCES

The Caribbean Islands have a variety of tree species that can provide timber products
while also providing other ecosystem benefits such as erosion control, habitat
improvement for other species, water and nutrient retention. These trees range
from slow-growing trees with special high value timber (e.g. “Mahogany;" Swietenia
macrophylla and mahogany) to fast-growing species capable of high productivity in
diverse climates and soil conditions (Capa Prieto, Cordia alliodora).

The age of the forest, together with management practices or lack thereof, play a crucial
role in the growth rate and productivity of each species. (Gould et al., 2006; Lugo, 2005).
At the regional level, growth and productivity are influenced by climatic factors, soil
characteristics, topography and atmospheric events such as hurricanes. Therefore, it
is essential to consider which species are most suitable for your land when planning
reforestation projects or planting trees for future timber harvest.


https://farm.caribbeanclimatehub.org/data-viewer/

Changes in weather patterns will have significant effects on forest resources, including
timber. The main benefit of sustainably maintaining forested areas is that many timber
products have the ability to store carbon indefinitely, which helps mitigate the increase
of carbon dioxide (CO2) in the atmosphere, thus providing additional environmental
benefits for both the Caribbean and the planet.
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TIMBER SALVAGE

Even though the timber salvage market is in the process of being formalized, there
are several opportunities to supplement economic income and mitigate the effects of
climate change. This practice is currently focused on taking advantage of high-value
timber that is not used or is lost in the waste stream. The main need identified during the
2017 timber salvage discussion following Hurricane Maria was the need to act quickly
to prevent the burning and disposal of wood materials in landfills. Fallen trees and
branches can be used to produce various products such as compost, mulch, charcoal
and biofuels, as well as raw materials for artisans and construction.

Due to the cultural and economic value of timber species in the sub-tropics, interest
has arisen in increasing profit opportunities from vegetative debris available after
disturbances such as hurricanes. This market opportunity for management of timber
materials involves other local economic benefits such as the sale of tools and equipment
for timber transport and processing, as well as the commercialization of high-value

timber products.

For detailed information on the social, economic and ecological benefits
of agroforestry, and a more in-depth look at these practices, please
review this series of USDA and SeaGrant fact sheets.



https://issuu.com/seagrantpr/docs/agroforestry-fact-sheets

CHANGES IN RAINFALL PATTERNS

This section discusses some practices related to changes in precipitation patterns such
as the difficulty in predicting rainfall availability, increased likelihood of erosion and
landslides, and the proliferation of pests and diseases.

EFFECTS OR IMPLICATIONS
for forests

DECREASE IN ANNUAL RAINFALL AMOUNT AND PROBABILITY OF HEAVY RAINFALL
| Climate scenarios indicate that rainfall is expected to decrease, mainly affecting
communities in rainforest areas as the expected annual amount of rainfall is reduced.
At the same time, the probability of days with extreme rainfall that may cause flooding
is expected to increase.

SATURATED SOIL INCREASES THE LIKELIHOOD OF EROSION AND LANDSLIDES |
Mountainous zones are usually susceptible to erosion from runoff and landslides which
can cause loss of life and property damage. Excessive rainfall can lead to soil erosion
and nutrient leaching.

REDUCED TREE GROWTH RATES AND INCREASED MORTALITY | Changes in rainfall
patterns can alter tree growth cycles, especially for those species that are not adapted
to drier conditions. This can affect the profitability of the timber industry and limit the
availability of timber for other purposes.



HOW CAN WE ADAPT?

Managing river and watershed areas

ESTABLISHING RIPARIAN FOREST BUFFER

Establishing trees, shrubs, or herbaceous cover adjacent to a water body can help
maintain and improve water quality while reducing sedimentation and temperature.
Other benefits include improving habitats for other organisms and reducing the amount
of nutrient leaching. Because of the way riparian forests grow and take up space, they
promote functional structural connectivity at the landscape level. (Fremier et. al. 2013).

NRCS | SUPPORTED PRACTICES

CODE 391 | RIPARIAN FOREST BUFFER

Allows the establishment of an area covered by trees and/or shrubs located adjacent to
and above the gradient of a water body. These areas can be intermittent streams, lakes,
ponds, wetlands, and areas associated with groundwater recharge.

CODE 390 | RIPARIAN HERBACIOUS COVER

Planting grasses, ferns, legumes, and herbs tolerant to intermittent flooding or saturated
soils.

10


https://efotg.sc.egov.usda.gov/api/CPSFile/19049/390_CB_CPS_Riparian_Herbaceous_Cover_2022
https://efotg.sc.egov.usda.gov/api/CPSFile/19049/390_CB_CPS_Riparian_Herbaceous_Cover_2022

HOW CAN WE ADAPT?

Implementation of water conservation mechanisms

WATER CAPTURE AND STORAGE SYSTEMS
These are structures such as ponds, wells, and cisterns whose function is to store and
be used as a water supply during times when it is not readily available for necessary use.

You can take advantage of rainy seasons for water capture and storage. Captured water
can also be used for tasks such as cleaning areas and tools to reduce operational costs.
The installation of water channels on the roofs of nurseries or other structures facilitates
the capture process.

e

WATER EXTRACTION OR PUMPING SYSTEM

A water extraction or pumping system may be needed if the catchment system cannot
be operated by gravity. This applies to wells, flat areas, or structures where the catch-
ment system is at or below the level of the area of use. This process must be done in
accordance with the established laws.

11



NRCS | SUPPORTED PRACTICES
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FOR STORAGE

CODE 436 | IRRIGATION RESERVOIR

Construction of a well or tank to store water for irrigation.

CODE 636 | WATER HARVESTING STRUCTURE
A structure designed to capture water for conservation purposes.

CODIGO 642 | POZO

Construction of a well or tank to store water for irrigation.

CODE 378 | STANDARD POND

A structure designed to capture water for conservation purposes.
FOR WATER FLOW AND CHANNELING

CODE 533 | PUMPING PLANT

Construction of a well or tank to store water for irrigation.

CODE 558 | ROOF RUNOFF STRUCTURE

A structure or system of structures to collect, control, and transport precipitation
runoff from a roof.

CODE 320 | IRRIGATION CANAL

Construction of an irrigation canal. It is built from the source to the area to be irrigated.

~
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https://efotg.sc.egov.usda.gov/api/CPSFile/35650/___
https://efotg.sc.egov.usda.gov/api/CPSFile/35655/___
https://efotg.sc.egov.usda.gov/api/CPSFile/35648/642_CB_CPS_Water_Well_2021
https://efotg.sc.egov.usda.gov/api/CPSFile/35092/___
https://efotg.sc.egov.usda.gov/api/CPSFile/35658/636_CB_CPS_Water_Harvesting_Catchment_2021
https://efotg.sc.egov.usda.gov/api/CPSFile/35635/___
https://efotg.sc.egov.usda.gov/api/CPSFile/35551/___

HOW CAN WE ADAPT?

Preventing water evaporation from the soil

REDUCING OR LIMITING EXCESSIVE PRUNING OF MORE THAN 30% OF THE CANOPY
DURING DROUGHT PERIODS

Itis recommended to maintain the shade percentage during dry seasons. Pruning during
dry periods can increase temperatures on the farm and increase water evaporation
from the soil.

USE OF GROUND COVER

It consists of covering the soil with leaf litter and plant debris to prevent light from
entering the soil. It also prevents water loss due to high temperatures and encourages
the development of microorganisms necessary for soil health.

NRCS | SUPPORTED PRACTICES

CODE 484 | MULCHING

To improve moisture retention and support the proper use of irrigation. Reduces
erosion caused by the impact of rain on the soil.

13


https://efotg.sc.egov.usda.gov/api/CPSFile/18845/___
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HOW CAN WE ADAPT?

Maintaining soil cover and promoting water absorption

INCORPORATION OF COVER CROPS

The incorporation of cover crops helps to keep the soil covered, retain moisture,
and add nutrients to the soil.

recommends:

SOME RECOMMENDED FORAGES

COMMON NAME SCIENTIFIC NAME
MARALFALFA Pennisetum spp. silage, cutting and hauling
. razing, hay, silage, cuttin

SORGHUM Sorghum bicolor andhatlng

RHODES GRASS Chloris gayana Kunth hay and grazing

VARIETY OF SPECIES Urochloa (antes llamadas uses vary according to
Brachiaria) variety

GUINEA GRASS \ar. Mombasa y Tanzania Megathyrsus Maximus Ezz’liﬂgge' cutting and

AFRICAN BERMUDA GRASS Cynodon nlemfuensis hay and grazing

PANGOLA GRASS Digitaria eriantha hay and grazing

CARIBBEAN CUPGRASS Eriochloa polystachya cutting and hauling

ELEPHANT GRASS common cultivar (Merker) Pennisetum purpureum cutting and hauling

SOME RECOMMENDED LEGUMES:

COMMON NAME SCIENTIFIC NAME
LEUCAENA Leucaena leucocephala
MEXICAN LILAC Gliricidia sepium
CALLIANDRA Calliandra calothyrsus
CRATYLIA Cratylia argentea
g CLITORIA Clitoria ternatea L Dne. y



https://efotg.sc.egov.usda.gov/api/CPSFile/34094/340_CB_PS_Cover_Crop_2022 

Some species from the ginger or Zingiberaceae family provide support and soil an-
choring through their roots.

UNDERSTORY MANAGEMENT

Adiverse understory (or lower level of the forest) can improve soil structure and porosity,
allowing better water infiltration and reducing erosion during heavy rains. Understory
plants that provide shade can also serve as cover and prevent water evaporation,
especially during dry periods. In addition, a diverse understory can promote nutrient
cycling, improve soil fertility, and provide essential nutrients for other trees and crops
if it is a legume. It also provides habitats for insects, birds and other beneficial animals,
and helps regulate the microclimate of the agroforestry system by providing shade and
reducing wind speed. Finally, it contributes to increased carbon sequestration by storing
carbon in the soil and understory vegetation biomass.

NRCS | SUPPORTED PRACTICES

Reduce erosion caused by the impact of rain on the soil.

CODE 327 | CONSERVATION COVER

It enables establishing perennial cover plants to protect the soil and promote moisture
retention.

15


https://efotg.sc.egov.usda.gov/api/CPSFile/17365/327_CB_CPS_(Con)servation_Cover_2019
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CODE 340 | COVER CROPS

Legumes, grasses, and other cover plants are established to cover the ground and
reduce erosion and moisture and nutrient loss.

CODE 612 | TREE/SHRUB ESTABLISHMENT

Planting seedlings, seeds or promoting natural regeneration of existing woody plants
to improve forest biodiversity and productivity, protect water quality, combat erosion,
capture and store carbon, and in some cases protect the land from wind and heavy
rains.

CODE 666 | FOREST STAND IMPROVEMENT

Manipulation of species composition, forest structure or forest density by selective
pruning or removal of trees or understory vegetation to achieve desired forest conditions
or obtain ecosystem services.

HOW CAN WE ADAPT?

Channeling water low and movement on the land

ESTABLISHING HILLSIDE DITCHES

Establishing ditches or a narrow channel built along the slope in steeply sloped
terrain is effective for channeling or managing runoff from rain or irrigation. This
practice is ideal in poorly permeable soils and where there is a high concentration of
precipitation, helping to prevent root rot due to fungi and bacteria.



https://efotg.sc.egov.usda.gov/api/CPSFile/17386/340_CB_CPS_Cover_Crop_2019
https://efotg.sc.egov.usda.gov/api/CPSFile/20056/612_CB_CPS_Tree-Shrub_Establishment_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17457/666_CB_CPS_Forest_Stand_Improvement_2020

MAINATINING NATURAL CHANNELS OR DITCHES

Observing how rain or irrigation runoff is naturally channeled and moves on the
land is important for establishing ditches in the most suitable locations that
disturb the ecosystem the least. This makes it easier to make design decisions.

NRCS | SUPPORTED PRACTICES

CODE 423 | HILLSIDE DITCH

The construction of a ditch at the lower part of the hillside, developed along the
contour, helps divert runoff and water to prevent erosion and crop damage.

CODE 607 | SURFACE DRAIN FIELD DITCH

Aninfiltration ditchis a graded channelon the field surface for collecting and conveying
excess water.

HOW CAN WE ADAPT?

Local climate data collection and analysis

PRECIPITATION MONITORING

Tools such as rain gauges or other means of data collection are used to obtain accurate
precipitation data forthe agricultural project. This provides information about the amount
of water your land receives and facilitates monitoring dry periods or the possibility of
soil oversaturation due to rainfall. This information is useful for implementing practices
or actions focused on adapting to these weather-related effects.

(
4 U.S. Drought Monitor January 2, 2024 )
. (Released Thursday, Jan. 4, 2024)
Caribbean Valid 7 a.m. EST
Intensity:
Saint Themas  Saint John (] None
e - © O [ ] ooAbnormally bry
e e, I:] D1 Moderate Drought
T———
< Ty l: D2 Severe Drought
. 3 /,-% - D3 Extrerne Drought
o~
- W d s - D4 Exceptional Drought
J
T
. The Drought Monitor fecuses on broad-scale
conditions. Lecal conditions may vary. For more
O infarmation on the Drought Manilor, go ta
htfps:fdroughtmanilar. uni. edusAbaut. aspx
Saint Croix U5 and Puerto Rico Author:
Lindsay Johnson
Mational Drought Mitigation Center
Pagific Islands and Virgin islands Author
Richard Heim

\ droughtmonitor.unl.edu NCENNOAA / b



https://efotg.sc.egov.usda.gov/api/CPSFile/35262/423_CB_CPS_Hillside_Ditch_2022
https://efotg.sc.egov.usda.gov/api/CPSFile/35657/607_CB_CPS_Surface_Drain%2c_Field_Ditch_2021

NWS | NATIONAL WEATHER SERVICE PROGRAMS
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COMMUNITY COLLABORATIVE RAIN, HAIL & SNOW NETWORK (CoCoRaHS)
A program that helps you measure and record data on the amount of rain that falls on
your land on a daily basis with a rain gauge and compare it with different sectors of the
islands.

CONDITION MONITORING OBSERVER REPORTS (CMOR)

Atool for submitting reports (with or without images) about changes in rainfall or drought
conditions in your area. These reports can be used to keep a log of climate changes in
your area and are essential for updating drought maps.

THE UNITED STATES DROUGHT MONITOR (USDM)

It uses data from this tool to update drought status in the regions. The agencies
in charge of approving incentives and subsidies in critical times of drought use
and analyze the data from the monitor for their decision making.

Notes



https://www.cocorahs.org/state.aspx?state=vi
https://droughtimpacts.unl.edu/Tools/ConditionMonitoringObservations.aspx
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?Caribbean
https://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?caribbean

DROUGHTS

This section presents some conservation and adaptation practices for drought-related
impacts such as reduced growth and water scarcity.

EFFECTS ORIMPLICATIONS
for forests

DECREASED GROWTH, SURVIVAL AND ESTABLISHMENT OF NEW

TREES | Increases in drought conditions are expected through the middle of this century
(2050). Under these climate scenarios, reduced growth, survival and establishment
of new trees in the population is expected, thus affecting carbon storage and forest
composition. Although it is projected that forests could be resilient to drought, the
vulnerability of the land varies depending on the areas they are located, their soil
resources and slope position.

WATER SCARCITY | The vast majority of tropical ecosystems are adapted to high water
availability and specific rainfall patterns. During prolonged periods of drought, water
deficits are evident in the deterioration of soil health. Significant changes in climatic
conditions can induce changes in the diversity and survival of forest communities.

HOW CAN WE ADAPT?

Maintaining ideal soil moisture

INCORPORATION OF ORGANIC MATERIAL TO IMPROVE SOIL MULCHING
Maintaining leaf litter and other organic material on the forest floor improves soil quality,
improves soil moisture retention, reduces the need for external inputs and synthetic
fertilizer costs.

19



SOILAMENDMENT INCORPORATION

In addition to compost, there are other carbon-rich amendments such as composted
wood shreds, pulverized paper, coal ash, or wood. These materials promote the
development of a soil with better structure, water retention, infiltration and make
nutrients more available to the crop. Other examples of amendments include:

BIOCHAR | Biochar is a carbon-based amendment that is produced when biomass is
heated ina controlled space to temperatures exceeding 350°C or 662°F. Thisamendment
is used to increase soil pH, remediate contaminated soils, sequester carbon, reduce
greenhouse gas emissions, and improve soil moisture.

MYCORRHIZAE | Mycorrhizae are a beneficial association between fungi and tree or
plant roots. Periodic use of mycorrhizae promotes root growth and enhances water and
nutrient uptake.

20



NRCS | SUPPORTED PRACTICES

CODE 808 | SOIL CARBON AMENDMENT

The use of amendments derived from plant residues such as wood chips, ashes,
biochar, or others to improve the physical, chemical, and biological properties of the
soil.

HOW CAN WE ADAPT?

Implementation of trees or shrubs in agricultural practices

PLANTING TREES OR SHRUBS

They provide shade for animals, people and crops to dissipate heat during times of
drought. Depending on the species, this implementation serves as nutritious fodder
while promoting the sequestration of greenhouse gases.

LAYERED CROPS | Planting a variety of crops, shrubs, and trees at different heights
creates a more complex microclimate, providing shade for smaller crops and reducing
overall water use.

WINDBREAKER BARRIERS

They dampen, diminish, and diversify the direction and intensity with which the wind
moves in a space of land to prevent wind erosion. Prevents transpiration in plants and
falling of branches. It also attracts pollinators, lowers temperatures, and optimizes the
use of irrigation among other benefits.

21


https://efotg.sc.egov.usda.gov/api/CPSFile/27232/808_CA_ICPS_Soil_Carbon_Amendment_2020

It is important to provide maintenance, adequate distances and care such as periodic
pruning so that these forest systems can grow in a healthy and efficient man

NRCS | SUPPORTED PRACTICES
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CODE 342 | CRITICAL AREA PLANTING

Establishing permanent vegetation on sites that have, or are expected to have, high
erosion rates.

CODE 379 | FOREST FARMING

Managing or establishing stands of trees or shrubs in coordination with the
management and/or cultivation of understory plants or nontimber forest products. It
aims to increase the inclusion of native species to enhance diversity on the land.

CODE 380 | WINDBREAKER-SHELTERBELT

The windbreaker barrieris a strip or linear planting of trees or shrubs to reduce potential
wind damage.

HOW CAN WE ADAPT?

Protection of crops and/or fruit trees or shrubs within the forest

PEST PREVENTION OR REDUCTION

Pest prevention or reduction in agroforestry systems can be implemented naturally
through integrated pest and disease management. For this purpose, it is important
to identify the pest and to identify and increase the population of natural enemies
by planting certain crop species or plants that attract beneficial insects or serve as
repellents. Within integrated pest management, it is also imperative to establish
protocols for cleaning tools, clothing and other materials that may be infected.

Notes



https://www.nrcs.usda.gov/sites/default/files/2022-09/Critical_Area_Planting_342_Overview_Sep_2016.pdf
https://www.nrcs.usda.gov/sites/default/files/2022-10/Windbreak-Shelterbelt_Establishment_380_NHCP_CPS_2021.pdf
https://efotg.sc.egov.usda.gov/api/CPSFile/18887/379_CB_CPS_Multi-Story_Cropping_2020

NRCS | SUPPORTED PRACTICES

CODE 595 | PEST MANAGEMENT CONSERVATION SYSTEM

Implementing an Integrated Pest Management (IPM) system that integrates
conservation practices helps reduce damage and supports crop health.

NRCS | SUPPORTED PRACTICES

FOREST HEALTH PROGRAM (FHP)

It provides information on monitoring and study of insects, diseases and plants invasive
to the forest, and technical and financial assistance to prevent, suppress, and control
outbreaks that threaten forest resources.

23


https://efotg.sc.egov.usda.gov/api/CPSFile/18919/595_CB_CPS_Pest_Management_(Con)servation_System_2020
https://research.fs.usda.gov/iitf/about/sptf/foresthealth
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HOW CAN WE ADAPT?

Fire prevention

REDUCING THE FREQUENCY OF FOREST FIRES

Help prevent fires and reduce the frequency of forest fires by pruning and clearing
woody material that can become combustible. If hedges or windbreak barriers are used
in the field, it is important to choose species that do not burn quickly.

FIRE BREAKS OR NON-VEGETATION STRIPS
The establishment of firebreaks in places susceptible to fire is key to prevent the spread
of fire to other areas and to make it easy to control.

NRCS | SUPPORTED PRACTICES

CODE 660 | TREE-SHRUB PRUNING

Selective removal of trees or branches to reduce the incidence of forest fires, promote
plant health, productivity and vigor, and minimize excessive pest pressure.

CODE 384 | WOOD RESIDUE TREATMENT

Reduce and manage woody species residues on the ground to avoid fires or related
natural disasters.

CODE 394 | FIREBREAK

A permanent or temporary strip of land with bare soil or soil planted with fire-resistant
vegetation for the purpose of stopping a fire.
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https://efotg.sc.egov.usda.gov/api/CPSFile/29968/660_CB_CPS_Tree-Shrub_Pruning_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/20338/384_CB_CPS_Woody_Residue_Treatment_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17441/394_CB_CPS_Firebreak_2019

USDA FS | PROGRAMS PROMOTED BY THE FOREST SERVICE

COOPERATIVE FIRE PROGRAM

The Forest Service along with the Fire Department and other agencies are responsible
for restoring and maintaining landscapes, educating the community on how to
withstand a forest fire and how to effectively manage risk.

OTHER PROGRAMS OR RESOURCES

WOOD SALVAGE

This page provides information on how to economically profit from fallen or removed
trees, limbs and/orlogs. This removalalso decreases matter that can serve as potential
fire fuels. The page also contains a list of local sawmills in Puerto Rico that can remove
fallen trees from the forest for timber use.

PUERTO RICO FIREFIGHTERS BUREAU

This page provides educational information, emergency telephone numbers by zones
and districts, and preventive measures to avoid fires in Puerto Rico.

VIRGIN ISLANDS FIRE SERVICES

This page contains emergency telephone humbers and preventive measures to avoid
fires in the Virgin Islands.

4 N
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https://caribbeanclimatehub.org/resources/wood-salvage/
https://research.fs.usda.gov/iitf
https://www.bomberos.pr.gov/
http://vifems.org/
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HOW CAN WE ADAPT?

Silvopastoral management of livestock or other animals

INCORPORATING THE USE OF TREES IN GRAZING

Trees provide shade to spaces, lowering the temperature of the area and regulating
soil moisture. These systems provide fodder that decreases dependence on external
inputs, improve water quality, and improve soil quality. They also increase carbon
sequestration and storage, promoting climate change mitigation and adaptation.
Silvopastoral systems also promote farm diversification by allowing the production of
fruits for self-consumption or sale and timber production.

Among the most common silvopastoral systems are the following:

SCATTERED TREES IN PASTURES | In these systems, planted or naturally regenerated
trees are managed within the pastures. They are present in various densities per area
from one tree per “cuerda’ to 50 or more per “‘cuerda.”" Densities depend on the location
and expectations of the farm. They can be fruit and timber trees as well as trees that
produce fodder and seeds for animal feed.

TREES INALLEYS ORROWS | Trees planted in rows within the grazing area. The distance
between rows should consider the size of the mature canopy and the associated shade.
Protection should be given to young trees until the canopy exceeds foraging height.
They can be fruit and timber trees as well as trees that produce fodder and seeds for
animal feed.

FODDER BANKS | It consists of planting perennial woody plants with high nutritional
value at high densities. They can be cut and haul, where the fodder is cut and transported
to the place where it will be consumed. It is common for fodder to be crushed and
sometimes mixed with other fodder or inputs such as molasses. Instead of cutting and
hauling, animals can be allowed to enter the bank and consume the fodder directly for
a limited time. Consideration should be given to animal weight and damage associated
with direct foddering. These systems allow for the reduction of external inputs for
feeding, thus reducing production costs.

LIVING FENCES | Natural regeneration trees are planted or conserved in the fences
that delimit the property and/or delimit internal areas of the farm separated for grazing
and other uses. Trees and shrubs can be used for multiple purposes such as producing
high quality fodder, fruit trees, and timber, among others. Species that are propagated
by cuttings are common in these systems. Sometimes the wire is fixed to serve as a
live pole. In the case of timber or fruit trees susceptible to pests and diseases, it is
not recommended to fasten the wire to their trunks. Living fences allow trees to be
incorporated into the system with their multiple benefits without occupying large areas
of the farm.



INCORPORATION OF
LIVING FENCES |

They provide multiple
advantages such as the
establishment of timber and
fruit trees that can also be
nitrogen fixers. In addition to
providing shade and food in
areas exposed to drought,
other  potential  benefits
include an increase in pasture
quality, serving as awindbreak
barrier in areas affected by
strong winds, preventing
soil loss thanks to the cover
provided by the leaf litter, and
also promoting biodiversity
conservation by  serving
as corridors for movement
through the landscape.
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Techniques such as pasture rotation can be used to improve pasture quality and reduce
the need for feed supplements. These rotation areas can be divided using living fences.

NRCS | SUPPORTED PRACTICES
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CODE 381 | SILVOPASTURE ESTABLISHMENT

Establishment or management of trees and fodder in the same plot for animal
husbandry.

CODE 422 | HEDGEROW PLANTING

Linear planting of plants for conservation purposes and as a food source for pollinators

4 )

Notes



https://efotg.sc.egov.usda.gov/api/CPSFile/20368/381_CB_PO_Silvopasture_2020
https://efotg.sc.egov.usda.gov/api/CPSFile/17478/422_CB_CPS_Hedgerow_Planting_2020

INCREASE INTENSITY OF
STORMS AND HURRICANES

EFFECTS OR IMPLICATIONS
for forests

PROLONGED FLOODING IMPEDES RESTORATION OF OPERATIONS AND
RECOVERY

Hurricanes are increasing in frequency and strength. In the case of forests, flooding
can erode the soil surface and result in a lack of fertility due to nutrient leaching. After
a hurricane, the number of salvageable trees for timber and others that obstruct forest
recovery increases.

4 N
Notes
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HOW CAN WE ADAPT?

Erosion and waterlogging prevention

NATURAL VEGETATION STRIPS

This design aims at conserving soil and water. Performing these practices at the contour
prevents soil erosion and improves water retention.

NRCS | SUPPORTED PRACTICES

CODE 332 | CONTOUR BUFFER STRIPS

Establishment or management of trees and fodder in the same plot for animal
husbandry.

CODE 331 | CONTOUR ORCHARD AND OTHER PERENNIAL CROPS

Linear planting of plants for conservation purposes and as a food source for pollinators.
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https://www.google.com/url?q=https://efotg.sc.egov.usda.gov/api/CPSFile/17376/___&sa=D&source=apps-viewer-frontend&ust=1724516075071699&usg=AOvVaw0KA52UyioPcZinZqqJwxCg&hl=es-419
https://efotg.sc.egov.usda.gov/api/CPSFile/17382/331_CB_CPS_(Con)tour_Orchard_and_Other_Perennial_Crops_2020

HOW CAN WE ADAPT?

Application of organic fertilizers

SOIL FERTILITY MANAGEMENT
Developing a nutrient management plan based on the application of organic fertilizers,
green fertilizers, plant residues, compost, among others.

It is recommended to do it periodically, taking into account the age and growth stages

of the trees. The Natural Resources Conservation Service (NRCS) and State, Private, and
Tribal Forests division provide further information and advice.

NRCS | SUPPORTED PRACTICES

CODE 590 | NUTRIENT MANAGEMENT

Management of the rate, type, mode and timing of application of plant nutrients and
soilamendments while reducing environmental impacts.

HOW CAN WE ADAPT?

Timber Salvage and Forest Restoration

SOIL FERTILITY MANAGEMENT

The timber salvaged from fallen trees, whether due to climatic events or the need for
removal, is a natural resource with the potential to be transformed and serve as an
additional source of income while avoiding an increase in waste of organic materials.

The International Institute of Tropical Forestry has resources on timber salvage that can
facilitate the process of salvaging and processing timber.

Notes
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https://efotg.sc.egov.usda.gov/api/CPSFile/18890/590_CB_CPS_Nutrient_Management_2019

NTERNATIONAL INSTITUTE
IITF I RESOURCES OF TROPICAL FORESTRY

For timber production plantations, it is desirable to select species that are resistant
to drought or hurricanes. Native species provide greater conservation value and are
adapted to our local ecosystems. Individual compilations have been developed for
each timber species existing in Puerto Rico, and expert arborists can also be consulted.

OTHER PROGRAMS OR RESOURCES
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WOOD SALVAGE

This page provides information on how to economically profit from fallen or removed
trees, limbs and/or logs. This removalalso decreases matter that can serve as potential
fire fuels. The page also contains a list of local sawmills in Puerto Rico that can remove
fallen trees from the forest for timber use.


https://research.fs.usda.gov/treesearch/2862
https://caribbeanclimatehub.org/resources/wood-salvage/
https://caribbeanclimatehub.org/recursos/salvamento-de-madera/?lang=es

Conservation program managed by the USDA Forest Service in partnership with
state agencies to promote the protection of privately owned forest lands through
conservation easements or land purchases.

It works in partnership with state forestry agencies, extension and conservation
districts to connect private landowners with the information and tools they need to
manage their forests and forest lands.
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https://www.fs.usda.gov/managing-land/private-land/forest-legacy
https://www.fs.usda.gov/managing-land/forest-stewardship/program
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