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Key notes for successfully engaged communities in a Firewise project
e Understand the goal of engagement

¢ Investigate the community’s background and context (trends,
norms and values ....)

¢ Meet with the community people (start relationships and build
trust...)

® Respect the diversity and cultures specificities of the communities

* Engage everybody and leverage all available resources (natural
and physical resources)

¢ Be patient and flexible for successful sustainable engagements

Advantages of engaging communities in a Firewise project

e Establishing mutual trust among individuals, the municipal board
and key persons

¢ Turning the issue of wildfire risks to public and individual concerns

¢ Allowing young people, women and marginalized groups to
contribute to the planning and implementation of activities

¢ Allowing individuals to express their needs and evaluate their
strength

* Preparing the community to sustain the results of the project
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The following outcomes came out of the kickoff meeting in Kaftoun:

- ldentification of constraints and challenges that are preventing the
community from being protected from wildfire risks and listing possible
solutions to resolve these constraints

- Recognition of the benefits from the implementation of the Firewise
activities

- Drafting the engagement plan and setting a timeline to implement the
activities laid out in the plan

- ldentification of resources available in the village to support the risk
reduction efforts

Another meeting was organized and included all the community
representatives to validate the final activities of the action plan and to
present the community “champions” who previously identified to form
the committee responsible of the follow up of implementation of activities.

3.4 Implementation and Evaluation

Evaluation allows not only assessing the effectiveness of the intervention
implemented, but also ensuring transparency and accountability to the
actions undertaken, and improving future activities.

In the Kaftoun case study, a total of 3 meetings were conducted at
the municipality to assess the progress of the implementation, and
accordingly, make revisions to activities as necessary and to adjust to
external and internal changes. Such meetings can also help in maintaining
the momentum by informing the community about the results achieved
progressively.

3.5 Transferability and Replicability

A final meeting was conducted after the completion of all activities. The
main purpose of such meeting was to collect all challenges and transform
them into lessons learned. This can facilitate the replication of conducted
activities elsewhere.

It is worth noting that replicating and transferring a good plan do not
necessarily require the implementation of identical activities but rather a
good chance for mutual learning and sharing of experience.

FIREWISE-LEBANON: BEST PRACTICE GUIDELINES FOR WILDFIRE RISK MANAGEMENT AT THE LOCAL LEVEL

53



52

3.2 Kickoff meeting

A meeting was conducted at the Municipality among all partners of the
project to prepare for a kickoff meeting at the community level. The
kickoff meeting aimed at: 1) introducing the Firewise project to the
community of Kaftoun through open discussion about fire concerns,
and 2) finding together a solution on how to reduce wildfire risk. It is
throughout this meeting that “champions” were identified to collaborate
with the implementing partners.

The purpose of the kickoff meeting is to
“involve local stakeholders of Kaftoun in
| drafting their community engagement
action plan, in which are laid out
activities that aim to be prepared, aware
and responsive to the wildfire risk”.

Figure 35: Dr. George Mitri introducing
the FIREWISE concept to the community

The kickoff meeting took place in the form
of a roundtable. A total of 25 participants
(maleandfemale) fromdifferenteducational
and professional background and areas of

Ahead of kickoff meetings
don’t forget to prepare:

- Agenda of the event

- Attendance sheet

- Goals for the hearing expertise joined different working group
- List of invitees to be present discussions (around 5 participants at each
-Venue and date table). This setting enabled small group

- Identification of a facilitator brainstorming sessions to take place easily.

3.3 Firewise Action Plan

The action plan is the roadmap that leads communities to the desired end
results. In developing the tasks, the participants should remember to keep
the steps manageable and to nominate a particular member to coordinate
these steps.

Normally, a typical action plan would include the following headings:

- Objectives should be SMART (Specific, Measurable, Achievable, Realistic
and Time framed)

- Setting Performance Indicators and addressing the performance against
the objectives

- Forming Responsibility in terms of resources and knowledge to ensure
that everyone knows what is needed and why
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3. Participatory approach: the case study of Kaftoun
3.1 Municipal leadership
A meeting was held with the mayor and members of Kaftoun municipality

discussing the need of implementing Firewise in their community and
their readiness as a municipal board to backbone it.

-

It is recommended
to have a written
memorandum of
understanding to
be signed by all the
parties for a smooth
implementation.

Figure 34: The mayor of Kaftoun speaking during the Public hearing meeting

The aim of the meeting was to check the willingness and readiness of the
citizens to carry out fire prevention projects.

At this level, the principle local actors defined their role of intervention
and agreed on how to proceed in starting the Firewise project.

— Steward ——— Kaftoun Municipality

University of Balamand
Partners ——— Implementers Farid & Daad Karam Reserve

Environement Committee

— Supporters —— Lebanon Reforestation Initiative
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2. Partners of the Firewise project:
The main partners of a “Firewise” project include the following.

Local partners: field partners and stakeholders-beneficiaries of the program.
In the forefront, these comprise the municipal council and
members of the local community and existing establishments
and associations which should cooperate for a successful
implementation of the program.

Implementing partners: local entities who undertake the implementation
of the program, follow-up and supervision of
activities. These often include the institutions of the
local authority such as the municipality, research
institutions entrusted to prepare the program of
Firewise.

Supporting partners: partners acting as donors, fundraiser, sponsors, or
event planners. They can be foreign associations,
governmental entities, embassies and international
agencies, among others.

The table below shows the main entities/agents of each category:

Locals Implementers Supporters
® Municipal board ¢ Research centers * Private sector
e Environment e Field coordinators e International
committees agencies, Embassies
e Committees
e Individuals, local e Non-Governmental
associations and Governmental

Organizations

e Govermental
institutions
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1. The Firewise Community Engagement Strategy:
The strategy includes the following seven steps

I. Municipal leadership: initiating community engagement discussions
with municipality leaders and recognizing them throughout the project
cycle as stewards of a Firewise project.

Il. Roundtable discussions: working through the head of municipality to
convene an Initial Stakeholder Workshop, organized as a public hearing
meeting.

lIl. Draft a Firewise Action Plan (FAP): defining and building a community
engagement FAP through an Initial Stakeholder Workshop using group
brainstorming and teamwork participatory approaches and identifying
key stakeholders.

IV. Validate the FAP: convening a follow-up Community Validation Meeting
to 1) validate the Initial Stakeholder Workshop proceedings, and 2)
select “champions” municipal environment committee member(s) and
community members

V. Implement the FAP: launching the community-led Firewise Action Plan
activities.

VI. Evaluation: evaluating the achievements and listing the challenges as
lessons learned.

VII. Transferability and Replicability: ensuring a successful transferability
and replicability

Municipality
/ leadership \
Transfability Public Hearing
/ Replicability meeting
) Firewise
Evaluation Action Plan Draft FAP
Implement FAP Validate FAP

'\_/

Diagram of the community-led FAP Cycle
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Introduction

“Firewise-Lebanon” is a collaborative process that empowers communities
to work together in order to prevent and reduce wildfire risks and their
negative economic, social, and ecological impacts on local communities
(UOB/LRI, 2014).

This section describes the participatory approach that communities need
to adopt in order to develop an action plan that guides fire prevention
activities in their village. A successful implementation of the action plan
should engage and encourage citizens to become active in reducing
wildfire risk thus making their village a safer place to live.

The community engagement strategy will prepare communities to be
aware and responsive to wildfire risk and empower them to be a “Firewise”
adapted community.
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CHAPTER 5: BEST PRACTICES GUIDELINES
TO ENGAGE COMMUNITIES IN DEVELOPING
ACTION PLANS FOR
WILDFIRE RISK MANAGEMENT ACTIVITIES







Good examples of homes protection against wildfire risk

i

Figure 31: Cleared priority zone 1 with available water tank and hose
(Source: BP-IOE-UOB, 2014)

Figure 32: A building with fire resistant construction materials and well-
constructed chimney (Source: BP-IOE-UOB, 2014)

Figure 33: A house surrounded by non-combustible materials for separation of the
WuUI (Source: BP-IOE-UOB, 2014)
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Bad examples of homes protection against wildfire risk

P b A i } \‘»“
Figure 28: A house surrounded by dense shrubs and grasses within the priority zone 1
(Source: BP-IOE-UOB, 2014)

- i }

|3

Figure 29: Woodpiles and deadfalls near a house in the WUI (Source: BP-IOE-UOB,

2014)

S

Figure 30: Power lines and electrical installations in contact with highly flammable
vegetation (Source: BP-IOE-UOB, 2014)
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e Prune tree branches to a height of 2 meters or more.

e Reduce the number of highly flammable trees such as evergreens and
keep more deciduous trees with lower flammability rates.

e Remove deadfall, thick shrubs and mature trees that might provide
the opportunity for a ground fire to climb up into the forest canopy
in priority zone 3.

o Keep fuel tanks and other burnable material at least 30 m far from
the house.

The following section shows bad and good examples of homes protection
against wildfire risk (Figures 28 to 33)
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Chimney cleaned

30m _ of and screened. Wood pile,

garden hose i " fuel tanks
L attached. P 3 and other
Storage shed .*; p E burnable
located away § 15" : o e 4B % - . materials
from home. [ aae w3 e ; 30 m from
, structures.

g ,.* Grass green
Avoid outdoor : and mowed.

20m

possible.

Vegetation
mowed 30m
from any
structure.

Driveway accessible

with address visible. Thin and prune

coniferous trees.

Figure 27: A firewise plan (Source: www.chloetafire.com)

Checklist of preventive steps for homeowners (figure 27)

e Remove any shrubs, trees, deadfall or woodpiles from priority zone 1
and keep the grass mowed and watered.

e Plantsinzone 1shall be inherently highly fire resistant and appropriately
spaced.

e Ensure that trees and branches are clear of power lines and other
electrical installations.

o Keep the driveway wide enough to accommodate firefighting vehicles.

e Try to provide a pond or tank for emergency water supply or install a
fire hose at least 30 m long

e Supply the chimney with spark arrestor screens.
e Use fire resistant construction materials.
e Remove trees and debris that can spread fire upwards to become a

fast spreading crown fire in the priority zone 2. Space trees so that the
crowns of individual trees are 3 to 6 meters apart.
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The defensible space concept

To create a firewise landscape around your home, the primary goal is fuel
reduction in 3 priority zones in the Wildland-Urban Interface (WUI) named
the defensible space (Figure 26)

Interface Priority Zones

Priority Zone 3

% e 4‘.‘

b}

Figure 26: The WUI priority zones (Source: B.C.
Forest Service Protection Program)

Priority zone 1: It is the first 10 meters of space around the house, the most
critical area to consider for fire protection. A good fuel free space gives
firefighters a chance to save the house from an advancing fire.

Priority zone 2: It falls between 10 to 30 meters out from the house. In this
zone, fuels must be reduced by thinning and pruning so that combustion
cannot be supported. Because fires spread easily up hill, it's important
to extend this zone's precautions further on downhill slopes and on
windward exposures.

Priority zone 3: It begins 30 meters from any structure and extends to a
distance of 100 meters and beyond. The practice in this area is to thin
the combustible fuels so fires will be of low intensity and more easily
extinguished.
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Introduction

“Firewise-Lebanon” is a collaborative process that empowers communities
to work together in order to prevent and reduce wildfire risks and their
negative economic, social, and ecological impacts on local communities
(UOB/LRI, 2014). This material describes the defensible space concept,
presents a checklist of preventive steps for homeowners, and showcases
bad and good examples of home protection against wildfire risk from the
village of Kaftoun in North Lebanon.
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Performing good planting arrangement: planting arrangement
refers to the distribution of the tree species across the planted site. It
may depend on site characteristics (e.g. soil type, slope, and aspect).
Planting arrangement should consider the initial design and location
of fuel breaks.

Creating fire breaks: fire breaks are planned and created at the
initial stage of plantations. More specifically, defensible spaces are
essentially planned along roads, agricultural lands, and structures.
The plantation can benefit from existing landscape features for the
creation of fire breaks (e.g. lakes, rivers, streams, roads and trails, and
bare soils among others).

Maintaining planted sites: post-planting activities include conducting
a continuous monitoring process, controlling fuel load quantities
within and around the planted sites, controlling invasive plants, insects
and disease, maintaining firebreaks and fuel breaks, and ensuring
monitoring of fire risk, early fire intervention, and the presence of
water sources close to the planted sites.
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Recommendations for planning Firewise reforestation/
afforestation campaigns

The main recommendations as per the main findings of this study were:

Setting goals and evaluating site conditions: setting goals of the
reforestation/afforestation is a preliminary step that is needed in order
to help in evaluating the most appropriate site for plantation. This is
followed by evaluating the site characteristics in terms of soil type,
existing vegetation cover, topography and site location, boundaries
and surrounding areas, seasonal weather, wildlife, water sources, fire
risk and fire history, and human activities among others. Accordingly,
a forest structure will be designed, suitable species will be selected,
and post planting management practices will be facilitated.

Designing forest structure: a planting design is expected to provide
specific details for the creation and management of a plantation
including area, species, number of trees, spacing, row alignment, site
preparation and planting method, layout of roads and firebreaks, and
post-planting management and treatments approaches. A written
reforestation plan can help in clarifying all these details, and facilitate
the planting. Also, a plantation map can help in showing precise
planting locations, species arrangement, water sources, and access
roads.

Selecting appropriate species: selecting a diversity of native species
and avoiding monoculture plantation are two steps that are essentially
needed to increase resistance and resilience of the planted forest in
case of a fire event.

Choosing the right spacing: initial spacing will affect future fire risk,
however, the choice of spacing will depend on the species selected,
the initial goal of the plantation, and costs, among others. In general,
optimal spacing and post-plantation maintenance (depending on
the type of plantation and site characteristics) are essentially needed
since both wide spacing and close spacing have their own
advantages and disadvantages. On one side, the main advantages
of wide spacing include: planting costs are less, increased tree
diameter growth rates, increased understory growth, and increased
accessibility, while the main disadvantages include: increased fire
hazard in case of heavy understory growth (i.e. ladder fuel). On
the other side, the main advantages of close spacing include: faster
crown closure which shades the understory resulting in less vegetation
competition and maintenance, reduced ladder fuel, larger number of
trees with possibilities for thinning to reduce fire hazard, while the
main disadvantages include: increased costs, limited accessibility, and
increased risk of fire hazard and spread.
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As a result, the planted forest could burn at any moment especially when
fire favorable weather conditions occur. This finding was confirmed by
field surveys which showed that the area of pine seedlings was partially
affected by at least two wildfires during the summer of 2013 (Figure 25).

ST A

Figure 22: Dense plantation along
road side and trees on a steep slope

Figure 24: Residential and Figure 25: Burned area during the fire of 2013
agriculture area near the forest in Kelhat-Fiih
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Figure 21: Fire risk classification per plot in Fiih

A detailed investigation of the results showed that the afforested lands in
Fiih represent a high risk of fire. This fact was due to inappropriate initial
afforestation planning which has not taken into consideration wildfire
risk potential. More specifically, the detailed investigation of the results
showed the following:

e Dominance of Pinus brutia and Quercus Sp. which are highly susceptible
to fires

¢ Unmanaged dense planted forest with dense surface fuels

e Ladder like forest structure

¢ Densely planted road sides (Figure 22)

e Distribution of seedlings density was irrespective to slope and aspect
of terrain (Figure 23). Some areas of the densely planted forest were
characterized by a steep slope and south facing. This increases the risk

of fire occurrence and fire intensity.

e Planted forests surrounded by agricultural areas and residential areas
(Figure 24)

¢ No sustained water sources near the planted areas

FIREWISE-LEBANON: BEST PRACTICE GUIDELINES FOR WILDFIRE RISK MANAGEMENT AT THE LOCAL LEVEL 35




34

First, a field survey was conducted to assess the different characteristics
of the landcover/landuse of the study area. This allowed the creation of a
detailed landcover/landuse map of the area.

Second, the study area was divided into 32 relatively homogeneous plots
(taking into account the land cover characteristics). Consequently, the 32
different plots were spatially grouped into 4 different zones taking into
account their contextual characteristics.

Eventually, each of the 4 zones was rated for fire risk assessment. Rating

of Low, Moderate and High fire risk (was based on scores assigned to the
previously discussed risk factors.

Results and discussion

The results of the overall wildfire risk assessment of each zone were as
follows (Table 1):

Table 2: Overall wildfire risk assessment per zone

Zone at risk Hazard Vulnerability Overall risk
Zonel
(plot 1 to 8) Moderate Moderate Moderate
Zone 2 Moderate High High
(plot 9 to 16) g o]
Zone 3 Moderate High High
(plot 17 to 24) 9 9
Zone 4 . . _
(plot 25 to 32) High High High

Accordingly, one zone (zone 1) was identified as moderate risk, and 3
zones (zone 2, 3 and 4) were identified as high risk. The detailed fire risk
assessment of each zone was calculated. Wildfire risk characterization
per plot is shown in Figure 21.
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Study area

The study area is located in the village of Fiih near Kelhat-El Koura in
North Lebanon. It is characterized by a relatively large afforested land
(Figure 20). Afforestation activities have started in Fiih since 1980s by
local community groups. The afforested area is characterized by a dense
vegetation cover primarily composed of Pinus brutia. Other types of
Mediterranean vegetation such as shrubland are also present in the area.

Figure 20: Afforested site in Fiih

Transferability of the fire risk assessment within Firewise-
Lebanon

The previously adopted Firewise approach for assessing overall fire risk at
FDKR and its surrounding was applied (UOB/LRI, 2014).

In summary, an overall wildfire risk assessment was prepared for Fiih
reforested/afforested sites and their surroundings. Fire hazard and
vulnerability were considered in this assessment upon data availability
and the general characteristics of the site. Fire risk was assessed as a
product of fire hazard and fire vulnerability (Risk = hazard x vulnerability).

Fire hazard assessment involved the use of data related to 1) number of
fires/plot during the last decade, 2) density of buildings, 3) various ignition
factors, 4) slope, 5) aspect, and 6) density of forest fuel. Fire vulnerability
assessment comprised a number of environmental and socio-economic
sensitivity factors (e.g. protected areas, presence of homes, infrastructure,
among others).
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Introduction

A Firewise programme encourages local solutions for safety by involving
homeowners in taking individual responsibility for protecting their homes
from the risk of wildfire”. More specifically, “Firewise is a key component
of Fire Adapted Communities — a collaborative approach that connects
all those who play a role in wildfire education, planning and action with
comprehensive resources to help reduce risk”. (www.firewise.org)

An adapted Firewise plan for Lebanon was developed and applied in
2013-2014 at the Farid and Daad Karam Nature Reserve (FDKR) and its
surrounding in the village of Kaftoun in North Lebanon.

The adapted Firewise program began with designing a smart fire
landscape which involved the initial use of an overall fire risk assessment.
This assessment was based on 5 factors: 1) ignition risk, 2) hazard, 3) values
at risk, 4) protection capability, and 5) fire vulnerability.

The general aim of this work was to test the transferability of the previously
adopted Firewise approach for assessing overall fire risk on a different site
in Lebanon. The specific objectives were to:

1. Assess overall fire risk on a reforested site

2. Come out with recommendations for managing future wildfire risk
throughout ongoing reforestation/afforestation activities
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Annex 1: Equipment

There is a wide range of equipment for managing forest fuel, but the
most important is to use them correctly and to ensure that all pruning and
thinning tools are properly adjusted to give a clean cut. Always include
eyes, hands, and head protection as a part of your equipment.

1. Hand pruner shears

i- Hand pruning shears are made for cutting branches
\A up to about a 1.5 inch in diameter. Bypass shears are
.'I*'—ﬁ the recommended type. A close cut can be made

with less effort by placing the cutting blade against
the branch or trunk from which the limb is to be
removed. Bypass shears are especially useful to give
shrubs a natural appearance.

2. Lopping shears

Have long handles to exercise great cutting power
7 when pruning branches up to 2 inches in diameter.

3. Pole pruner

The anvil is more strongly “hooked” than in hand
pruners or lopping shears to grasp higher branches

)9*'—;—"""‘; more securely as the cut is made. It has a specially
designed pruning shear adapted for use on the end
of a pole.

4. Curved saw

Curved saw can cut branches with diameters ranging
from too large for the hand pruner to several inches
in diameter. Different type and size exist and this saw
cut rapidly when pulled rather than when pushed.
Also mounted types exist for higher branches cuts.

5. Chain saw

Chain saw is the most often used pruning equipment.
They are especially useful in removing large limbs or
cutting up fallen limbs and trees. They must be used
with care to avoid undesirable accident.
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to be applied. These include: managing forest fuel, creating fire breaks,
creating fuel breaks, and managing thinning debris and slash.

Contextually, education and awareness-raising programs can help
encouraging the engagement of a community in managing dense
forested areas to reduce fire risk. This is supposed to generate a sense
of shared ownership for woodlands as well as improving the overall
forest management planning process.
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Managing thinning debris and slash

Forest biomass management can generate a large amount of waste
material (slash) that becomes a potential fuel for a fire. Accordingly,
it is very important to manage this waste in such a way that it does
not contribute to an increased fire hazard. In this context, the waste,
material can be modified in size and arrangement (e.g. shredding and
compaction), burned (only for controlled burning during winter season
and low risk periods), or removed from the site completely. One of
the promising management techniques for managing thinning debris
and slash include the production of biomass briquettes which involves
drying, crushing, and compacting the material to serve as a fuel. This
new fuel can be applied to industrial boilers, residential stoves, and
home furnaces. Although it is still not widely used in Lebanon, this
technique has been applied in recent years in different places across
the country showing promising results (e.g. the ongoing activities in
the Shouf region to produce briquette from forest biomass and wastes
of olive mills, and the production of briquettes from forest biomass
at the Aannaya Monastery). Overall this practice comes in line with
1) the FAO plan of action for resilient livelihoods (FAO, 2014) aiming
at protecting and recovering natural resources, including forests,
from severe degradation and depletion and ensuring the sustainable
exploitation of wood and non-wood forest products, and 2) Lebanon’s
National strategy for forest fire management (Decision No.52/2009) to
reduce fire risk in vulnerable forested areas.

Conclusions and Recommendations

Dense forests and woodlots are highly threatened especially by intense
and severe wildfires. The degree of fire danger depends on a number of
factors, including: 1) fire hazard characteristics (type, frequency, etc.) 2)
site characteristics (slope, aspect etc.) and 3) fuel characteristics (type,
density, age etc.), in addition to many other external factors such as
socio-economic factors.

Accordingly, BMPs can serve as preventive measure for protecting
forests against damaging fires. The main identified BMP’s included 1)
wildfire hazard assessment, and forest fuel management practices. First,
a local fire management plan needs to be developed involving spatial
information of landcover/landuse of the study area and its surrounding.
Accordingly, some of the main forest fuel management techniques need
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Creating fuel breaks

Fuel breaks are strips of land in which fuel has been modified, but some
trees and shrubs are retained. The objective is to reduce the amount of
combustible material so that when a fire burns in the fuel break, it will
decrease in intensity and consequently in spread. Areas treated in this
matter are often referred to as shaded fuel breaks (Figure 19). In a shaded
fuel break the trees are generally thinned so that their crowns no longer
touch each other and are horizontally separated. Lower branches of
overstory trees are pruned, reducing the ladder fuels. Shrubs and dead and
down material is removed to reduce surface fuels. Not all small trees and
shrubs need to be removed in a shaded fuel break, but the fuel reduction
should create a horizontal space between small trees and nearby larger
trees to minimize the transition of fire. Shaded fuel breaks are also most
often placed along roads and around structures.

Figure 19: Fuelbreak (source UOB-IOE-BR, 2014)
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Figure 18: A small scale firebreak (source UOB-IOE-BF, 2014)

Fire breaks are often strategically placed along ridges, roads, and infrastructure.
Road themselves can function as effective fire breaks. The main objectives
of clearing along roads and forest fire protection roads are to 1) secure
passage, 2) avoid the start of a fire, and 3) facilitate the traffic of firefighting
vehicles and forest guards. The width of the cleared ground is at least 3
to 5 m on both sides of the road. The main objectives of clearing around
structures (home, industries, recreational areas, infrastructure, dumps etc.)
are to 1) protect these structures and human lives, 2) reduce the fire risk
occurrence because they constitute potential sources for a fire start, and 3)
facilitate the access of firefighting team. The width of the cleared ground
depends on the site and the structure size.
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against the stem so that the cut will heal over more quickly.

Thick forests develop characteristics of multiple layered vegetation formations
that support an increased fire spread. In this context, undergrowth clearing
involves the reduction and/or spatial (horizontal, vertical) separation of
the lower vegetation layer. The presence of a single tree, isolated from the
ground, without intermediate layers, avoids the fire spread from the
surface to the crown layer and limits the fire intensity. Suppressed or sick
trees and low branches can be eliminated by thinning and pruning.

Overall, preserving a low density vegetation cover to decrease fire spread
is recommended. Frequent intervention must be done to maintain a low
vegetation cover forest (Figure 17).

A

Figure 17: An example of maintained forests (source UOB-IOE-BR, 2014)
Creating fire breaks

Fire break lines consist of the creation of spatial discontinuity of fuel
within the dense forest and between the forest and agriculture or urban
interface (Figure 18). When creating a fire break, all of the vegetation is
removed down to bare soil, leaving almost nothing to burn.

Fire breaks are a minimum of 1 meter wide and are used to control low-
intensity fires. They are often used in grassland areas. However, fire breaks
are most of the time three times wider than the fuel height (Nunamker
et al., 2007). This means that fire breaks can be quite wide, depending on
the vegetation type.
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After identifying hazard in the dense forest and the surrounded area,
zoning should be taken in account to ensure the proportionate use of
wildfire prevention measures and determine priority management areas.

2. Forest fuel management practices

In general, forest fuel management practices are planned forest management
techniques used to increase the resilience of a forest and reduce the
severity and spread of a fire in case of a wildfire event. Fuel management
practices can be applied to strips of land or to broad areas. When a fuel
management activity is applied to a strip of land it is known as a fire break
or fuel break (Nunamker et al.,, 2007). A number of hand tools can be
employed (Annex 1) for applying local forest fuel management practices.

Some of the main forest fuel management techniques include:
*  Pruning and thinning forest fuel

e Creating fire breaks

e Creating fuel breaks

e Managing thinning debris and slash

Managing Pruning and thinning

Fire severity and intensity are closely related to the quantity of combustible
fuel load. However, fire spread depends partly on the spatial continuity
between fuel loads. In principle, managing forest fuel aims at preventing
fuel build-up and creating a mosaic of managed vegetation less vulnerable
to intense and severe wildfires.

Forest fuel management often includes forest thinning to reduce surface,
ladder, and crown fuels. By reducing tree density, a healthier forest
stand is created in which trees experience less competition for sunlight,
water, and nutrients and become more resilient to drought and insect
attack. However, it is critical that surface fuel which results from thinning
activities, known as slash, as well as surface fuel that existed prior to the
thinning be removed as part of the fuel management.

A fuel management treatment may also include pruning, or removing
the lower limbs of trees to reduce ladder fuel. However, care should be
taken not to remove more than 50% of the live crown length of a tree
(Government of British Columbia, 1995). Conifer limbs should be cut flush
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Best Management Practices (BMPs)

The proposed Best Management Practices (BMPs) come within the framework
of the second component of Lebanon’s National Strategy for forest fire
management (Decision No. 52/2009) which aimed at modifying fire risk by:

1) reducing fire hazards and risks (particularly in dense forest areas),

2) implementing land, natural resource and community planning that
incorporates management of wildland fire at all appropriate scales,

3) developing a certain level of knowledge and public awareness and
support for wildland fire management.

More specifically, the BMPs include the following steps:
1. Wildfire hazard assessment

2. Forest fuel management practices

1. Wildfire hazard assessment

Spatial information of landcover/landuse of the study area and its
surrounding needs first to be collected for integration into a fire
management plan at the local level. These include spatial distribution of
fuel type (Figure 16) and combustibility, topography, infrastructure and
road network, residential areas, industrial developments, recreational
areas, public spaces, and dumpsites among others. This work can result
into a detailed fire hazard map which can serve for informed forest fuel
management practices.

h density of horizontal arrangement facilitates

ngh densvty of
: vértical arrangement
! creates a ladder:

Figure 16: The vertical and horizontal distribution of vegetation fuels (source: UOB-
IOE-BR, 2013)
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The fuel type data of Lebanon were produced within a collaborative work
between the Institute of the Environment and Lebanon’s Reforestation
Initiative (LRI) in 2013. The Prometheus fuel type classification system,
which is considered to be better adapted to the Mediterranean ecosystem,
was adopted (Riano et al., 2002; Lasaponara et al., 2006).

The different types of fuel and their description are presented in the
following table (Table 1).

Table 1: Fuel type as per the Prometheus classification system and their corresponding
combustibility characteristics

Fuel type % Coverage Description Combustibility
Ground fuels .
[ (cover > 50%) e el
Grassland, shrubland
Surface fuels (smaller than 0.3-0.6 m and
2 (shrub cover > 60%; with a high percentage of Moderate
tree cover < 50%) grassland), and clear-cuts,
where slash was not removed.
Medium-height shrubs
B (shrub cover > 60%; | Shrubs between 0.6 and 2.0 m High
tree cover < 50%)
High shrubs (between 2.0
Tall shrubs
4 (shrub cover > 60%; A 4.0|tm) afnd young trlees Very High
T o ) resulting from natural
regeneration or forestation.
The ground fuel was removed
Tree stands (> 4m) | 0t eans. This
with a clean ground oy m L
5 situation may also occur in Low
(Shrubs:J\tz:i 30%) closed canopies in which the
0 lack of sunlight inhibits the
growth of surface vegetation.
The ground fuel was removed
T G e (AT either by pres'crlbed burnlng
with medium surface | ©" by mechanical means. This
6 fuels situation may also occur in High
TS e = 1T closed canopies in which the
° lack of sunlight inhibits the
growth of surface vegetation.
Tree stands (> 4m) Stands with a very dense
7 with heavy surface surface fuel layer and with a Hi
’ igh
fuels very small vertical gap to the
(shrub cover > 30%) canopy base (< 0.5 m).
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Fuel type characteristics

Fuel combustibility and fire spread are affected by many factors including:
e Fuel type (including spatial arrangement, density, size etc.) (Figure 15)
e Weather conditions (wind, temperature etc.)

e Topography (slope, aspect etc.)

Fuel is defined here as the live and dead biomass that either contributes to
wildfire spread or are consumed by fire Fuels are usually categorized as live
or dead foliage and wood (Anderson,1982). Lebanese forests and other
wooded lands are characterized by Mediterranean plant species adapted
to a range of fire frequencies and intensities. Vegetation composition,
biomass, and structure mutually depend on climate and fire frequency
and intensity. In turn, fire frequency and intensity depend on vegetation
biomass, structure, topography and climatic regimes (Mitri et al., 2014).

#0 >§‘_ = L 7, o

Be

Figure 15: Examples of different fuel types: litter (left), grasses (middle), and tall shrubs
(right) (source: UOB-IOE-BR, 2013)

Changing trends in socio-economic development and land-use have
led to a decrease in grazing, fuel wood gathering, and fodder. As a
consequence, there has been a build-up of highly flammable forest litter. This
problem is much more serious in the regions where the rural population
has abandoned traditional lifestyles (managing large numbers of livestock
and gathering great quantities of fuelwood and other products from the
forests for domestic use) than it is in the regions where grazing and other
forms of forest related activities are still an integral part of the system
(Mitri et al., 2014).

As a result of continuous shift of population from the rural areas to the
cities, large stretches of marginal farmland, especially in mountain areas,
have been left uncultivated and have been colonized by bush and even
natural pine groves. The large accumulation of fuels often allows fires set for
agricultural and recreational purposes to spread out of control and develop
unprecedented intensities and severities which increase the difficulty of
putting them out (Mitri et al., 2014).
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Introduction

Lebanon’s landscape is characterized by a unique forest cover as a result
of its location on the Eastern Mediterranean. The total forest cover is
estimated at 134,300 ha (12.8% of the country’s area). According to Mitri
et al. (2014), dense forest form at least 13.31% of the vegetated cover
(excluding agricultural lands). Around 22% of this vegetated cover is
classified as high to very high combustibility fuel.

The current biophysical situation coupled with climate change effects and
socio-economic conditions in addition to the strongly human influenced
landscape are expected to have an increasing environmental and socio-
economic impact of the wildfire regime in Lebanon. Accordingly, identifying
best forest fuel management practices for an effective forest management
plan is needed.
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Conclusions and Recommendations

One of the major concerns of abandoned agricultural landsis fuel accumulation
which is associated with an increased fire hazard. It is therefore essential to
investigate the best management practices specific to reducing fire hazard
in marginalized agricultural areas and terraces.

The proposed techniques included:

1) the introduction of agroforestry plantations,

2) the implementation of fuel management practices,

3) the prevention of fire incidence,

4) the application of controlled grazing system,

5) the practice of prescribed burning.

These measures are expected to maintain a more sustainable system in
abandoned agricultural lands by encouraging farmers and landowners to
reinvest their lands in an efficient way. This will also create employment

opportunities to the existing farmers, shepherds, and other inhabitants of
the rural areas.
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Accordingly, a specific management plan should be designed to support
forest fire prevention measures (FAQ, 2011). The plan should be implemented
by the herdersthemselves with the cooperation of the concerned municipalities
and private land owners to properly distribute the grazing activities and
to solve any conflicts among the producers.

5) Prescribed burning

Prescribed or controlled burning is still not practiced in Lebanon, despite
the advantages of this low cost land management technique. The existence
of nearby towns and villages, agricultural lands, and other private property
puts significant restrictions in regard to smoke management, liability
issues, and safety. Moreover, there is a concern of the community facing
contradictions with the current fire prevention campaigns.

Usually, hazard reduction or controlled burning is conducted during the
wet cooler months to reduce fuel buildup and decrease the likelihood
of intense fires. Controlled burning stimulates the germination of some
desirable vegetation for grazing (USDA, 2012). As such, shepherds often
burn lands in the purpose of opening pasture, stimulating new succulent
growth. In this context, prescribed burning can help reducing fire risk,
and simultaneously, avoiding uncontrolled burning for opening new
pastures. It must be noted though that this technique requires the
involvement of very well trained personnel (Figure 14) in order not to
become a problem that leads to actual wildfires. Accordingly, any future
practice of prescribed burning will require further research and planning
before institutionalization and adoption.

Figure 14: Prescribed burning practiced by well trained personnel (Source: Chris Helzer/
The Nature Conservancy)

FIREWISE-LEBANON: BEST PRACTICE GUIDELINES FOR WILDFIRE RISK MANAGEMENT AT THE LOCAL LEVEL




16

Many wild species of legumes, grasses and other herbs that are found in the
different ecosystems have been neglected by farmers because of their low
productivity. These local species are very well adapted to the local climatic
conditions and are thus more resistant to pathogens and insects and more
resilient to drought (e.g. Medicago sp., Trifolium sp., Vicia sp., Triticum
sp., Hordeum sp., Cicer sp., Lens sp., Aegilops sp., etc...) (Figure 12). The
cultivation of such species as forage crops in abandoned lands requires
fewer resources and provides better quality vegetation for grazing. In
addition, land owners can rent their abandoned lands for grazing
rights (about 5 000-10 000 LL/head/season). Several communities already
rent their “Macha’a” lands to shepherds at an average rate of 1 300 USD/
km2 (FAO, 2011). Such system can also be applied to private abandoned
lands especially in regions with a lack of suitable pastures (Figure 13).

Figure 13: Abandoned olive
orchard with undergrowth

grasses in Kaftoun (source:

BP-IOE-UOB, 2014)
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4) Application of controlled grazing

Grazing is the most common form of biomass utilization in the non-timber
producing forest lands of Lebanon. Small ruminants such as goat and sheep
are usually raised and fed in the forests, shrublands, and other vegetation
formations (woodlands, rangelands and on agricultural residues). Wild
areas in Lebanon provide a wide variety of species distributed over the
different ecosystems and altitudes.

However, the changes in grazing practices in the past decades has resulted
in overgrazing concentrated in the inner Bekaa and Hermel valleys and
Anti-Lebanon mountain range (Figure 9). Simultaneously, the decrease of
grazing practices in the abandoned agricultural lands contributed to fuel
accumulation and increased fire risk (Figure 10). When grazing in these
areas is planned and controlled at appropriate levels, it is expected to
function as a very effective and productive method of fuel management.
In this context, grazing reduces the threat of fire by preventing the build-
up of dry forage and palatable shrubs. Other applications such as thinning
dense shrubs can help increasing the efficiency of the silvopastoral
break. Still, it will be necessary to continually adjust the stocking rate
and the composition of the herd to match the productivity and botanical
composition of the pasture (Figure 11).

Figure 9: Overgrazing in Hermel (FAOQ, Figure 10: Under-grazing in Kaftoun
2011) (source: BP-IOE-UOB, 2014)
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Figure 11: Unpalatable type of vegetation (photo by Mireille Jazi, 2014)
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Figure 7: Managed agricultural lands adjacent to wildland (photo by Mireille Jazi,
2014)

Figure 8: Traditional practices of fuelwood gathering in rural areas (source: BP-IOE-
UOB, 2014)
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cultivations where burning of agricultural wastes is usually practiced.
Other agricultural cultivations or forest trees of less flammable type can
be used as greenbelts around abandoned fields such as vineyards, orange
and lemon trees, or cypress and oaks. The abundance of agricultural fields
around villages was one of the reasons for reduced fire damages in the
past. Firebreaks or greenbelts between cultivated and abandoned land
can slow down fire spread and increase the chance of successful initial
attack by firefighters (Xanthopoulos et al., 2006).

In contrast to forested areas, the total clearance of fuel in abandoned
farmland is also feasible especially that regeneration of tree seedlings is
not likely to occur given the competition of shrub species at the first stages
of vegetation succession. Clearings will again allow for agroforestry or
crop plantations in soils with recovered fertility after a period comparable
to “setting aside”. Total clearance is implemented more efficiently with
mechanical intervention especially for larger land where tractor-driven
mowers can be used. Nevertheless, clearing vegetation can be done either
manually or mechanically. Although manual techniques are labor intensive
and considered an expensive option over large areas, it is a feasible option
for small land owners. Care should be taken with total clearance on steep
slopes where erosion risks are higher. In such location, the restoration of
some kind of managed plantations is thus recommended and essential.

3) Prevention of fire incidence

In Lebanon, the average start date of the fire season was found to be
June 14, while the average end date of the fire season was November 12,
and the average peak month was September (Salloum and Mitri, 2014).
Accordingly, the best practice is to avoid the traditional slash-and-burn
systems during this period (Figure 7). Some suggested economically viable
alternatives to burning crop residues include the use of vegetation for
bioenergy production, soil mulching or fertilization (Kato et al., 1999;
Denich et al., 2005) according to the quality and type of biomass collected.
Such practices however depend on the use of heavy mechanical equipment
for chopping and/or pressing the organic material (e.g. tractor driven
bush chopper, etc...). Otherwise, the encouragement of traditional uses
of woody residues for heating in rural areas can be equivalent to fuelwood
gathering from forests (Figure 8). This practice should be promoted by
agricultural cooperatives where resources can be pooled by local farmers.
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In this context, the widely adopted best practice is the construction of
fuelbreaks. It consists of permanently converting vegetation into a cover of
low fuel volume and /or low flammability (Xanthopoulos et al., 2006). Such
practice is not easy for the vigorously resprouting shrubs on abandoned
lands. Permanent conversion can be then substituted by other diverse
techniques such as grubbing and pruning, shrub thinning, brushwood
crushing, and undergrowth clearings (Figures 5 and 6).

S

Figure 5: Examples of fuelbreak (Photos by Andrea Booher/FEMA, 2007 (Left) and
David L. Magney, 1978-2008 (Right))

Figure 6: Undergrowth clearing of an olive orchard adjacent to wildland (photo by
Mireille Jazi, 2014)

In the mountainous areas of Lebanon where steep slopes prevail, the
land is usually terraced and agricultural areas are fragmented into small
plots. In this case, the creation of fuelbreak-like belts around abandoned
farmlands and rural roads is a suitable option to prevent fire spread into
and from adjacent farmlands where the burning of crop residues by
farmers might occur. Olive orchards are one example of highly flammable
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more fire resistant than coniferous species (Catry et al., 2010). Moreover,
the tendency is to use wide spacing to allow machinery access between the
trees so that clearing can take place to reduce vegetation competition
with the tree seedlings. This will also reduce the combustible plant material
in the undergrowth, mitigate the danger of fire, and represent good
silvicultural practice (Mosquera-Losada et al., 2005).

Simultaneously, the agroforestry practices are expected to sustain revenue
for farmers and land owners and encourage them to maintain the land
at lower costs than those incurred from intensified agriculture. Better
integration of farm households into the rural economy may successfully
raise incomes and thus support an agricultural/agroforestry presence.

it A

Figure 3: Rehabilitation of abandoned agricultural land in Kaftoun village (upper) into
an agroforestry site (lower) (Source: BP-IOE-UOB)

2) Implementation of fuel management practices

The natural re-vegetation of abandoned land is characterized by more
flammable and fire adapted fuel types of grasses and shrub species (e.g.
Sarcopoterium spinosum) which become so dry in the hot season and can
very easily ignite (Figure 4). Reducing fire risk in this type of vegetation
cover requires specific fuel management practices aiming at modifying the
fuel complex structure in order to limit fire propagation to adjacent forest
land or houses. The different measures include fuel continuity disruption
and fuel reduction techniques.

Figure 4: Growth of Sarcopoterium
spinosum in abandoned land (photo by
Mireille Jazi, 2014)
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Although the recovering of vegetation is considered beneficial in rural
areas of Lebanon, increasing fire risk in these areas must be avoided.
Accordingly, the following recommended Best Management Practices
(BMPs) come in line with Lebanon’s National Strategy for forest fire
management (Decision No. 52/2009) which aimed at modifying fire risk.

The main objectives of the BMPs are:
1) the adoption of management practices within abandoned farmland to
help minimize the risk of damage to life, the natural environment and

built assets

2) the reduction of the fire ignitions frequency resulting from arson and
carelessness.

The Best Management Practices

The identified options within BMPs are as follows:
1) Introduction of agroforestry plantations

2) Implementation of fuel management practices
3) Prevention of fire incidence

4) Application of controlled grazing

5) Prescribed burning

1) Introduction of agroforestry plantations

This option aims at reducing the risk of land abandonment by maintaining
the viability of the farm enterprise. One of the adaptation measures in
the semi-arid environment of Lebanon is the introduction of a diversity
of native forest tree species with potential economic benefits from Non-
Wood Forest Products (NWFP). In this case, the implementation of managed
afforestation (Figure 3) is favored instead of actual land desertion. It is
essentially important to re-launch a system for maintaining a managed
land.

During the continuous implementation of agroforestry practices, account
should be taken of the use of more fire resistant species and management
of the undergrowth to avoid the accumulation of fuel and the increasing
fire risk in plantations. Broadleaf species are generally less flammable and
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Environmental impacts of land abandonment

Studies in the dry Mediterranean regions have shown negative impacts of
land abandonment on the landscape, soil, and natural hazards which in
turn influence biodiversity.

One of the major concerns in the Mediterranean landscape of Lebanon is
the increased risk of fire in marginal lands within a mixed landscape where
forest lands, croplands and settlements intermingle. The processes of
abandonment usually involve the encroachment of vegetation into old
fields and the reversion of arable lands to scrubland. The vegetation
succession results in a structural change from an open to a closed landscape
because of the accumulation of vegetation, mostly grasses and shrubs. Fire
thus becomes more likely to spread into large areas due to the presence of
more flammable fuel types (Figure 2).

AGRICULTURAL
ABANDONMENT

=9
| FOREST

Figure 2: A model of landscape change after agricultural abandonment (source:
Moreira, 2007)

Repetitive events of fire pose a threat to flora and fauna in the areas
in addition to its interactions with erosion processes especially on higher
slopes. The interruption of the successional process by fire prevents the
formation of a protective cover resulting in soil deterioration. Recurrent
fires can ultimately lead to irreversible desertification (Mac Donald
et al., 2000). The change in land use from agriculture to wildland in
the past decades has led to larger Wildland-Urban Interface (WUI) and
Wildland-Agriculture Interface (WAI). The increasing contact of wildland
with anthropogenic activities has eventually increased the risk of fire
occurrence.
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Introduction

Abandonment of agricultural lands has been a controversial issue in many
areas of the world. In Lebanon, a total of 40,280 ha of cropland areas have
been affected by neglect (abandonment > 5 years) over the last decades
(FAOQ, 2010).

The reasons for farmland and agricultural terraces (Figure 1) abandonment
in Lebanese rural areas are multidimensional. It is a combination of socio-
economic factors, demographic structure and institutional framework; also,
it is directly linked to the wider issue of rural depopulation. Studies have
identified the particular vulnerability to marginalization and abandonment
of small and extensive farming systems which dominate mountainous
zones of Lebanon because of their remoteness and physical limiting factors
of the land (Mac Donald et al., 2000; Bielsa et al., 2005). It was found that
92% of the agricultural holders were single holdings operating their lands
individually (FAO, 2011). The small size and dispersal of farm plots resulted
in low productivity and eventually very low incomes, accentuated due to
the increased competition through the globalization process (Baldock et
al., 1996). This situation made the farmers and land owners lose interest
in agricultural activities.

Low intensity farming and traditional cultivation methods characteristic
of the Mediterranean landscape have created highly diverse ecosystems;
however, in the face of decline of traditional agriculture, the region-
specific open land became more homogenous. Because of the low resilience
of Mediterranean ecosystems, abandonment usually aggravates the
negative effects of changes in landscape management. More precisely,
the abandonment of agricultural land generally results in an increase
of vegetation biomass (Bielsa et al., 2005) and an increase of spatial
connectivity of forested patches, leading to an increased risk of wildfires
(Gonzélez-Bernaldez, 1991; Lloret et al., 2002).

Figure 1: Abandoned agricultural terraces (Sources: BP-IOE-UOB)
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