Forest Management Policy of Israel

Guidelines for Planning and Management






L/

TR DT N7
KKL -JNF

Forest Management Policy of Israel

Guidelines for Planning and Management

Keren Kayemeth Leisrael - Jewish National Fund
2024 June

Yagil Osem
David Brand
Israel Tauber

Avi Perevolotsky
Chanoch Zoref



Authors

Dr. Yagil Osem — Agricultural Research Organization, Volcani Center

Dr. David Brand - Director, KKL-JNF Forestry Division

Israel Tauber - former Director of KKL-JNF Afforestation Department
Prof. Avi Perevolotsky — Agricultural Research Organization, Volcani Center
Chanoch Zoref - Director, Judean Mountains District, KKL-JNF

Steering Committee

Dr. Yagil Osem, Dr. Omri Bonneh, Dr. David Brand, Shalom Deri, Yitzhak Moshe, Aviram
Tsuk, Chanoch Zoref.

Additional Contributors

Prof. Yossi Riyov, Prof. Zvi Mendel, Dr. Tsvika Avni, Aryeh Henig, Gidi Bashan, Moshe
Zuckerman, Zohar Tsafon, Pinchas Kahana, Nina Amir, Iris Bernstein, Gil Atsmon,
Gershon Avni, Ilan Beeri, Dr. Yehoshua Shkedy, Prof. Gabi Schiller, Dr. Shmuel Sprinzin,
Alon Rothschild, Paul Ginzburg, Dr. Zion Madar, Nitsa Sapir, Hana Yaffe, David Avlagon,
Dr. Noam Seligman, Naftali Karni, Gil Sapir.

Photos

Many people contributed photos to this publication. They include, to the best of our knowledge
(and if we have unintentionally left someone out, we apologize): Dr. Yagil Osem, Chanoch
Zoref, Moshe Zuckerman, Gidi Bashan, Yitzhak Moshe, Dr. David Brand, Paul Ginzburg,
Dr. Tsvika Avni, Haim Sahar, Michael Weinberger.

Ilustrations — Sources

The maps presented in this document were taken from the booklet Forest Plan and Management
for HaKedoshim Forest, a KKL-JNF publication.

Authors: Yahel Porat, Yagil Osem, Chanoch Zoref

English Translation

Ester Lachman

Professional Editing

Dr. Yagil Osem
Hanna Erdfarb

Dr. Naomi Houminer
Chanoch Zoref

English Language Editing
Carly Golodets

Graphics Editing
Rami&]Jaki Studio



TABLE OF CONTENTS

Preface by the Director of the KKL-JNF Forestry Division

Summary

Introduction

Preface

Defining the Term ‘Forest’

Objectives of Afforestation and Forest Management in Israel

Sustainable Forest Management

Forest Planning and Design
Forest Land-use Designations
Principal Vegetation Formations in Israel’s Forestland

Forestland Planning Process

Forest Management

Management Tools

Monitoring, Documentation and Mapping of Forestlands
Forest Management in Accordance with Land-use Designations
Unique Forest Management Issues

Visitor Management in the Forest

Protecting Forests from Wildfires







“In the moming Sow tﬁy seed,

and in the evening withhold not tﬁy hand;

for thou knowest not which shall prosper, whether
this or that,
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Preface by the Director of the KKL-JNF Forestry Division
upon the publication of the English edition

Ithasbeennearlya decade since “Forest Management Policyin Israel “was initially published,
and now the time has arrived to publish an English edition. Today, in late 2023, we can
look back with satisfaction and appreciate the fundamental role of this document. The
policy was meticulously constructed, drawing upon the wealth of experience of KKL-JNF
foresters, in collaboration with leading researchers in Israeli academia. It encapsulates a vast
reservoir of practical knowledge that has been amassed throughout the maturation of Israeli
forests, tracing the significant transformations from the inception of the forestry activities
to the early years of the 21st century. Its composition was a time-intensive endeavor, akin
to transcribing an oral tradition into written form. The process of weaving this extensive
knowledge into a coherent and methodical document demanded profound, meticulous
deliberation.

Indeed, the document before you carries tremendous significance for all of us. It is a
comprehensive work, structured for readability. It begins by defining the essence of a
forest and outlining the goals for forests in Israel. Subsequently, it lays the cornerstone
for sustainable forest management, serving as the foundation for planning processes and
forest management interfaces. It provides us with a holistic understanding of the forest, its
functions, and the desired interfaces within it.

Notably, Forest Management Policyin Israel adopts along-term perspective, with its primary
innovation lying in the concept of goal-oriented forest management. This is manifested
through the designation of forestry areas and a deliberate focus on achieving the desired
vegetation types during the forestry planning process.

Furthermore, Forest Management Policy in Israel has served as the basis for crafting detailed
policy documents across various critical management fields. In the past decade, significant
strides have been made to adopt the language and principles of sustainable forestry, resulting
in the creation of several vital documents, including:

« A model for developing long-term ecological forest master plans, with twenty plans
formulated across the three forest regions in Israel.

« The management of protected species in the forests.

+ policy and guidelines for the thinning of coniferous forests.



development and implementation of a new methodology for forest surveys.

« Policy and guidelines for the establishment and renewal of forests.

« DPolicy and guidelines for treating unwanted plant species.

« Measures for wildfire prevention.

« forest management strategies to address the challenges posed by climate change.

In conclusion, Forest Management Policy in Israel is a dynamic document actively utilized
by all foresters, being continually integrated into our practices and expanded to encompass
additional topics.

I extend many thanks and appreciation to all the individuals who contributed to the
translation, editing, proofreading, and design of this edition.

Gilad Ostrovsky
Chief Forester and Director of the Forestry Division

December 2023
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SUMMARY

In light of the directives contained within NOP 22 - National Forest Plan 22 for Forests and Afforestation
— the KKL-JNF (Israel’s forestry service) decided to write an updated policy document on forest
management in Israel. This document was prepared with deep respect and appreciation for Israel’s
afforestation enterprise over the years — an enterprise marked by its pioneering spirit and achievements as
well as its uniqueness; a program conceived under difficult conditions paralleling those that the emerging
State of Israel faced since its inception. Israel’s afforestation program has given the public a valuable asset.
With this in mind, the new forest management policy (FMP) recognizes the need to implement changes in
current approaches to and concepts of forest management and design according to the latest developments
in forestry, ecological, social and economic sciences. This FMP provides a binding professional basis for
managing Israel’s forests in a goal-oriented, sustainable fashion. This document defines and outlines the
forestry goals in Israel, the various forest types found here, and the planning and management principles

to be employed in them.
Forestry goals

The primary goal of forestry in Israel is to provide
a variety of ecosystem services to its citizens,
recognizing that human existence and wellbeing
depend on biological diversity and the services
provided by ecological systems. Secondary goals
contained within this statement are as follows:

1. Provision of recreational and outdoor activity
services

Landscape design and diversification

3. Provision of supporting and regulatory ser-
vices (i.e,, carbon sequestration, primary pro-

ductivity)
Supporting Israel’'s unique biological diversity

5. Provision of soil and water conservation ser-
vices (preventing soil erosion, increasing wa-
ter infiltration)

6. Provision of a variety of economic benefits to
society (wood products, pasture, tourism)

7. Protection of open landscapes

8. Protection of Israel’s native tree species and
reintroduction of native trees to the landscape

9. Protection and restoration of natural heritage
landscapes

10. Ecological restoration of damaged sites and
ecosystems

11. Creation of buffer zones around communities
to mitigate the effects of environmental haz-
ards such as noise, air pollution, visual blem-
ishes to the landscape, and to protect against
wildfires

12. Strengthening the public’s identification with
the forest and nature, and educating for forest
conservation

Principles of Forest
Management in Israel

Forest planning, management and program imple-
mentation will be undertaken according to the fol-
lowing ten principles:

1. Goal-oriented, Adaptive Management:
planning and execution of management op-
erations according to a pre-determined set of
management goals

2. Multiple-use: managing the forest to attain a
diverse set of ecological, social and economic

goals

3. Habitat Suitability: determining forest man-
agement goals, forest structure and species
composition as a function of the specific hab-
itat conditions and location within surround-
ing landscapes and ecosystems

4. Natural Processes: relying on local species
and natural processes as much as possible

5. Rational Intervention: attaining manage-
ment goals through the lowest possible level of
intervention

6. Vitality, Tolerance and Stability: shaping and
managing forests to become vital, healthy sys-
tems able to withstand stresses and unexpect-
ed hazards

7. Diversity, Complexity and Patchiness: pre-
serving and encouraging a variety of landscape



types, habitats, vegetation types, species and
genotypes

8. Continuity: managing the forest as an inter-
connected landscape element within its sur-
roundings over time and maintaining contin-
uous vegetative cover

9. Protection and Stewardship of Natural
Heritage Assets: designating these forestlands
for the preservation and enhancement of
heritage and landscapes assets of high cultural
value

10. Environmental Protection: minimizing the
environmental impacts of forest establishment
and management activities as much as possible

Forest Planning and
Management

Long-term planning is an essential process for the
attainment of forestry goals through sustainable
forest management. This planning process is
based on the division of forestlands into units
according to their designated land use (land-use
unit). In each unit the desired vegetation type
is defined according to its land-use designation,
existing vegetation type, projected vegetation
dynamics and specific habitat and environmental
conditions. Forest planning and management

will be fully coordinated with approved statutory
plans at the national level (especially NOP 22),
regional level, local level (detailed forest plans)
and any other relevant plans. The degree of detail
in the forest land-use and management plan will
be more comprehensive than that which exists in
the statutory plans, this level being necessary for
adequate management of the forests according to
the limitations defined by the statutory plans.

Primary forest land-use designations

Multiple-use Forest: These forestlands are
designated to preserve continuous open
landscapes, express the landscape diversity of
Israel, and provide a broad range of ecosystem
services. The majority of Israels forestlands will
be thus characterized. Management of these lands
will be of an extensive nature, based primarily on
natural regeneration, succession, and adaptation.
The multiple-use forests will be multi-aged,
structurally complex and patchy, and will maintain
a variety of vegetation types.

1. Recreation: These forestlands are designated
for recreational activities and outdoor experi-
ences.

2. Heritage Assets and Unique Landscape for-
mation: These forestlands are designated for
the preservation and enhancement of heritage
and landscapes assets of high cultural value.

Mature stand of Aleppo pine in Balfour Forest near Migdal HaEmek.
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3. Fuelbreaks: These forestlands are managed to
prevent and/or curb the spread of forest fires
across the landscape.

4. Natural Assets and Unique Habitat Types:
These forestlands are designated for the pres-
ervation and enhancement of natural assets of
high ecological importance such as unique or
endangered habitats, communities or species.

5. Community Forest: These forestlands are lo-
cated next to an existing community and pri-
marily used by its local populace.

6. Research: These forestlands are designated
for research purposes to advance forest man-
agement techniques.

Four types of forest management plans have been
designated to optimize the management process.
Each type varies according to its resolution and
time scale:

1. Forest Plan: deals with an individual forest or
group of adjacent forests, according to NOP
22 guidelines. The forest plan defines the chief
management goals of the general forestland.
The plan subdivides the landscape unit into
smaller parcels; each one is further classified
for its designated land use and desired vegeta-
tion type. This plan is valid for 25 years.

2. Multi-year Work Plan: presents a long-term
work program to attain the goals contained
within the forest plan. This plan is valid for 10
years.

3. Annual Work Plan: presents comprehensive
working plans based on those detailed in the
multi-year work plan. The plan pertains only to
those areas assigned for treatment in the desig-
nated year.

4. Detailed Operational Plan: describes the op-
eration of management tools in each specific
area designated for treatment in the annual
work plan.

S.
Implementation of Management Tools

Numerous management tools are available for
attaining the desired objectives and goals of a
forest, as outlined in the forest planning process.
The main goal of forest management operations
is to direct natural processes occurring within
the forest ecosystem towards the realization of
planning objectives. In general, the majority of the
management activities will be applied to planted
forests requiring intervention in order to achieve

the desired goals and vegetation structure. Other
vegetation types within the forestlands which
are not planted (woodland, shrubland, dwarf
shrubland, etc.) will be managed at a lower level
of intervention, with the main goals of protecting
them and directing their utilization so as not to
degrade their integrity. Similarly, the management
of planted forests strives to create a sustainable
forest ecosystem that will require less intensive,
more self-sustaining forms of management over
time.

This section presents the principal set of tools
available to the forester, including planting,
thinning and pruning, agro-technical techniques
including mowing, plowing and weed control, and
other management techniques such as grazing and
prescribed burning. Each tool is described in detail
its own subsection as follows:

1. Objectives: a list of objectives that can be
achieved by implementing the specific tool

2. Considerations: a list of conditions and lim-
itations to take into account before imple-
menting the specific tool

3. Principles: a list of guiding principles to use
when implementing the specific tool

4. Planning: a list of topics to take into account
when preparing a work plan

The Implementation Process

Implementing the FMP is a complex venture
requiring a long-term commitment of effort and
resources. The process will proceed by stages and
will include training sessions for those directly
involved in its implementation, alongside the
development and assimilation of essential tools,
such as the use of templates for the design of
planning and monitoring activities, as well as
assigning detailed management instructions
for specific goals. The FMP will be periodically
updated according to advances in knowledge
and data generated by monitoring and research
programs. The implementation process is vital for
providing professional and integrated support to
management personnel.
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INTRODUCTION

In light of the guidelines established in the National Forest Plan for Forests and Afforestation in Israel
(NOP 22), Israel’s national forestry service (KKL-JNF) has decided to formulate an updated policy for
forestry management in Israel.

The Forestry Management Policy of Israel (FMP) paper is intended to set a professional benchmark for
goal-oriented, sustainable management of Israel’s forests. It defines the objectives of afforestation in Israel,
the types of forests, and the principles for planning and managing them.

The policy paper also specifies the management tools available to forest managers and outlines their
operating principles. At a later stage, detailed documents specifying operational guidelines for the various
fields of forestry will be prepared.

This FMP paper is presented to the public as part of the KKL-JNF policy of transparency and open public
discourse.
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Forested landscape in the Judean Mountains. Martyrs Forest near Mesilat Tsiyon.




Preface

Since its establishment, KKL-JNF has been
involved in rehabilitating Israel’s landscapes and
restoring its forests, after thousands of years of
over-exploitation and degradation of the land’s
valuable natural resources. Afforestation activity,
conducted under difficult conditions, restored
the tree cover to previously eroded rocky hills
in Israel's Mediterranean regions. Pioneer forest
planting contributed to soil stabilization and
enrichment and encouraged regeneration of
natural vegetation. The afforestation enterprise also
expanded the vegetation cover to desert transition
zones in southern Israel by means of soil and water
conservation methods, thus contributing to the
promotion of human settlement, the creation of
recreational opportunities, and the rehabilitation of
degraded habitats. Afforestation has played a major
role in preserving open landscapes throughout the
country.

The approval of the NOP 22 in 1995 extended
the authority of KKL-JNF to a wider range of
landscapes, beyond planted forests, such that KKL-
JNF now manages some 160,000 hectares (further
on in the document we use the local area unit
“dunam”, one dunam is equal to 0.1 hectar) ofland
At the same time, during the first decade of the 21st

Judean Mountains landscape before afforestation. British
aerial photograph from the Nahal Refa'im area in 1945. Most
of the area is lacking woody vegetation.

century, extensive modifications were made to the
KKL-JNF afforestation policy. In 2006, the KKL-
JNF board of directors approved policy papers on
sustainable development. These documents define
the principles of sustainable forest management:
conserving and supporting ecosystem services
provided by forests, involving local communities
and the public to make forests fully accessible,
providing social services, promoting economic
forest yields (e.g., tourism and livestock grazing),
and preserving the size and quality of forests for
future generations. These policy papers are the
starting point for formulating Forest Management
Policy of Israel (FMP) to provide specific,
pertinent responses for managing sustainable
forests to achieve the goals of afforestation.

The FMP was written with deep respect and
admiration for the unique pioneering afforestation
enterprise in Israel, conducted under difficult
conditions while the young State of Israel was
emerging and developing. The afforestation
enterprise provided the public in Israel with a
great, valuable resource. Nevertheless, the new
policy recognizes the need for modifications in
the manner of forest management and design,
to bring it in line with the latest developments in

- ar AT Ghrs 5 Th 17 N
Judean Mountains landscape today. Aerial photograph from
2012.Planted coniferous forests and native woodland cover

most of the area.
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the fields of forestry, ecology, social sciences, and
economics. These changes are expressed in the
establishment of forestry and management goals
and in the planning and management principles of
forests based on these goals. During the first decade
of the 21st century we witnessed phenomena
that brought the task of forest management to
unprecedented levels of complexity. Development
pressure and human activity in open landscapes in
general, and in forests in particular, are constantly
intensifying. KKL-JNF is fighting an ongoing
battle to respond to the growing use of forestland,
a major resource for leisure and recreation that is
open to all elements of Israeli society. Moreover,
we are aware of global climate change processes

associated with unique phenomena, such as
consecutive drought years and extreme weather
conditions. Accompanying these phenomena
are dangers such as large-scale wildfires, floods,
ecosystem degradation, tree mortality due to
drought, and outbreaks of pests and diseases. These
threats, together with international environmental
commitments, call for suitable preparation and
adaptation of forest management to the ecological,
social, and economic challenges facing us as
emissaries of the State of Israel and the public.

This policy paper — Forest Management Policy in
Israel - is the first step in the process. It formulates
policy and specifies the management principles
for the core activity of forest management. In
the future, we will publish chapters with detailed
guidelines in various fields of forest management:
fire prevention, grazing, forest health, management
of non-forest habitats, soil conservation, protection
of natural assets, public activity in forests, and
more. Adopting the FMP will go hand-in-hand
with interpretation, assimilation, monitoring,
and follow-up, all of which will work to ensure its
implementation, reach proper conclusions, and
facilitate future updates. The FMP is intended to
be updated from time to time according to newly
acquired knowledge and the results of monitoring
and research in the forest.

Those who came before us have left us a valuable
natural resource for the environment and society
in Israel. It is our responsibility to preserve it, care
for it, and pass it on to future generations.

Figure 1:

Map of NOP 22, the National Outline
Plan for Forests and Afforestation

Forestlands in Israel and their designations accord-
ing to the NOP
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Defining the Term ‘Forest’

Forests are complex ecosystems comprising
diverse biotic and abiotic components. Trees are a
major component in forests, along with a variety of
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Multiple-use forestland management. Provision of recreation services together with support for Israel’s unique biodiversity.
A cluster of flowering anemones at Adulam Park in the Judean Lowlands.

plants and other organisms. Forests are a renewable
natural resource that provides diverse benefits and
services to human beings and to the environment.

In terms of forest management, forests’ can be
viewed in two ways: as areas to be managed and as
vegetation formations.

Forests as managed areas: forests as management
units are defined in the forest plans (NOP 22 and
others) or are areas that were transferred to KKL-
JNF management for afforestation and/or for
preserving nature and landscapes. These areas will
be termed “forestlands” in the FMP. Forestlands are
areas that include diverse vegetation formations,
but whose main components are conifer forests
and native woodlands.

Forests as vegetation formations: we have adopted
the definition used by the United Nations Food
and Agriculture Organization for forests — an area
of at least 0.5 hectares, with trees higher than S
meters and a canopy cover of at least 10%, or trees
capable of reaching these dimensions in the future,
by new plantings or natural regeneration.

Objectives of Afforestation
and Forest Management
in Israel

We understand a forest to act as a unique
ecosystem and a natural resource. It should
therefore be managed as a complete ecological
system, with attention paid to its various biotic
and abiotic components.

The goals of afforestation and forest management
are a result of weighting various factors, e.g,, the
geographic area covered by the forest, the land-
use designations in the surrounding areas, the
historical and current site conditions, and the
nature of the local population and its perspective
of the forest as an ecosystem and resource.
Due to the dynamic nature of these factors the
goals and objectives of forest management in
Israel have changed over the years. After many
years in which afforestation activity focused on
developing and establishing forests in different
regions of the country, KKL-JNF now considers
managing existing forest resources to be a major
national challenge that requires a focus on
ecological and social objectives according to the
principles of sustainable development.

The greater goal of afforestation in Israel is to supply
diverse ecosystem services to the inhabitants of
the country, acknowledging that the existence and

19



welfare of humans depends on biodiversity and the
services ecosystems provide.

In the context of this greater goal, the following
specific objectives have been defined:

1. Provision of services related to outdoor activities
and recreation in nature

Landscape design and diversification
Provision of diverse supporting and regulating
services (carbon sequestration, primary produc-
tivity)
Supporting Israels unique biodiversity

S. Soil and water conservation (preventing soil ero-
sion, improving water infiltration)

6. Provision of various economic benefits to the
community (pasture, wood products, tourism)

Protecting open landscapes

Protecting native tree species and reintroducing
tree species to nature

9. Conservation and restoration of natural heritage
landscapes

10. Ecological rehabilitation of degraded habitats

11. Creatingbuffer zones to prevent noise and air pol-
lution, conceal scenic degradation, and prevent

wildfire spread

12. Strengthening the connection between people,
nature, and forests and educating for forest con-
servation

This list of goals is based on the National Forest
Plan for Forests and Afforestation in Israel (NOP
22) approved by the Israeli government in 1995,
and on the policy paper formulated within its
framework, as well as the KKL-JNF policy paper
on sustainable development and management that
was approved by the KKL-JNF board of directors
in 2006.

The process of planning and managing forests
is based on the goals of afforestation and forest
management. We realize that it is not feasible to
achieve the entire list of goals in every area, and
that different landscape units are to be managed
according to different priorities as specified below,
while striving to obtain optimal implementation of
these goals throughout the managed forestlands.

Sustainable Forest Management

Sustainable Development

Sustainable development is development that
meets the needs of the present without preventing

future generations from meeting their needs. In
this spirit, KKL-JNF has decided to implement the
following four principles:

1. The Ecological Principle - KKL-JNF works
to preserve and improve the capacity of natural
systems to provide ecosystem services; KKL-
JNE will prevent their destructive exploitation
and work to rehabilitate degraded ecosystems.

2. The Socio-cultural Principle - KKL-JNF
views natural systems as a public socio-cultural
resource and will work to conserve, restore,
and nurture them for the public benefit.

3. TheEconomicPrinciple - KKL-JNF strivesto
foster economic opportunities for the benefit
of the public and local communities through
a deliberate strategy of using the ‘interest’ and
not the ‘capital’ of natural systems.

4. 'The Inter-generational Principle - KKL-
JNE works to conserve Israel’s soil and natural
resources for this generation and for future
generations.

Sustainable Forest Management
Sustainable forest management refers to forest
management and use of forest resources in a
manner that conserves and nurtures biodiversity,
productivity, the potential for natural regeneration
and the vitality of the forest, as well as the potential
of the forest to fulfill diverse ecological, economic,
and social functions without harming other
ecosystems.

Forestry, environmental, and social organizations
throughout the world have developed criteria for
sustainable forest management that consistently
stress the following seven topics:

Forest health and vitality

Biological diversity

Social and economic benefits

Carbon sequestration and climate regulation
Forest productivity

Soil and water resources

NN e R

Legal, institutional, and economic frameworks for
managing and protecting forests

Sustainable forest management operates according to
these criteria and strives to implement them in the best
possible manner.



SustainableSustainable Forest success and adapts future plans and manage-

Management in Israel ment strategies accordingly.
Ten management principles for sustainable forest 2. Multiple-use: managing forests to achieve di-
management in Israel were formulated based on verse ecological, social, and economic goals.
the criteria for sustainable forest management 3. Habitat suitability: determining the objec-
listed above. The support systems required for tives of the forest and adapting its structure,
their success as well as the emphases for their species composition, and management strat-
implementation in forestry work are also noted. egy according to the conditions of the spe-
The term forest’ in this section is used in the con- cific habitat and its surrounding ecosystems.
text of all forestlands. 4. Natural processes: maximizing the empha-
These are the ten guidelines for sustainable forest sis on native species and natural processes
management in Israel: Of regeneration, succession, and adaptation;
1. Goal-oriented adaptive management: plan- focusing on forest management guided by
ning and implementing forest management these natural processes according to pre-de-
according to a pre-determined goal or set of termined goals.
goals; complementing management activity ~ §. Rational intervention: striving to achieve
with monitoring that evaluates its long-term the defined forest goals through the lowest

Preserving heritage assets. Ancient agriculture — a shomera Spatial continuity of open spaces. A combination of planted forest
(a traditional agricultural watchtower) in a coniferous forest areas, native woodland and agriculture in Adulam Park.
in the Judean Mountains.

Diversity and complexity. Diverse vegetation that developsin  Patchiness.Landscape with different vegetation formations.
a mature pine forest. Nahal HaShofet in Ramat Menashe.
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10.

possible level of intervention in the field and
bearing in mind the limitations of imple-
mentation.

Vitality, resilience, and stability: designing
the forest and its management strategy while
striving to create a vital healthy system, resil-
ient to damage and stress, that can recuper-
ate and return to full function after any type

of disturbance (e.g,, drought, fire).

Diversity, complexity, and patchiness: pre-
serving and maintaining diverse landscapes,
habitats, vegetation formations, species, and
genotypes in the forest. In areas with existing
forest formations, striving to attain tree spe-
cies diversity (multiple-species forest) with a
broad age spectrum (multi-age) and a com-
plex vegetation structure (multi-layered).

Continuity: managing the forest as a contin-
uous system in time and space that sustains
continuous vegetation cover; gradual gener-
ational replacement in the forest that is based
as much as possible on natural processes
with the goal of avoiding ‘end of rotation’ sit-
uations (as defined by classical forestry).

Conservation and stewardship of natural
and heritage assets: planning and managing
forests focusing specifically on conservation
of biological (major species and habitats),
landscape (specific landscape formations),
and cultural (historical and heritage areas)
assets in the field.

Environmental protection: minimizing en-
vironmental impacts of forest establishment
and management.

Associated Systems that Support
Sustainable Forest Management

Sustainable forest management also requires the
development of support systems to create a social,
economic, and professional envelope for forest
management:

1.

Legal system: laws and regulations that de-
fine forests and the authority to manage and
protect them.

Education: educational programs to strength-
en the affinity of the public to the forests and
improve their understanding of forests and
recognition of their importance.

Landscape mosaic. Coniferous forest and an adjacent shrubland and
herbaceous area. Shahariya Forest near Kiryat Gat.

Natural regeneration. Natural regeneration of brutia pine on
Mt.Horshan.

Native species. Open woodland of Tabor oak and Atlantic
pistacia in the Alonim Junction area, Lower Galilee.



3. Research and monitoring: research and
monitoring programs to study forests and
encourage forest management.

Implementing Forest Management

The implementation of sustainable forest
management is still in its early stages throughout
the world and in Israel in particular. In addition
to the list of criteria and principles of sustainable
forest management specified above, the following
steps could help promote forest sustainability:

1. Creating a diverse landscape mosaic: nur-
turing diverse vegetation formations in the
forest while using tools such as thinning and

4
grazing to convert forests characterized by & Saten s

uniform conifer coverage over large areas to  Uncertainty. A scientist and forester discuss anticipated trends in forest
development and their management significance. LTER (Long-Term

Environmental Research station in Martyrs Forest near Mesilat Tsiyon.

forests with a patchy landscape that includes
areas with variable tree density. These would
include areas with no conifers or no trees at
all, in which vegetation formations such as
native woodland, shrubland and dwarf-shru-
bland are free to develop.

2. Opening up the forest: opening up forests
by thinning trees — particularly coniferous
forests — provides suitable growing space for
forest trees and allows the understories to
manifest themselves, promoting the growth
of diverse plant species of broadleaf trees,
shrubs, and herbaceous vegetation. This pre-
vents the formation of overly dense conifer
stands, whether due to planting or natural
regeneration, which are characterized by low
diversity, sensitivity to drought and disease,  |yterface of different vegetation types and land designations.The effect

and Susceptibﬂity to wildfires. of a planted forest on the adjacent shrubland used for grazing. Shahariya
Forest near Kiryat Gat.

3. Natural regeneration: regeneration of forest
plots based on natural processes as much as
possible; implementation of management
strategies tailored to encourage natural re-
generation, its protection, and its regulation.

routinely considering the consequences
of forest management on these values and
taking active steps to nurture and conserve
them, such as protecting sensitive habitats

4. Native species: optimal use of native species

and ecotypes characteristic of the specific
habitat, by first and foremost nurturing ex-
isting local populations, and by using native
species and seed sources from adjacent areas
with similar environmental conditions, par-
ticularly for the establishment of new forests.

Natural assets with conservation value:
taking steps to locate and map important
natural assets, such as rare species and hab-
itats in the forest and its surroundings, while

as well as passage routes, shelters, and food
sources for animals. All this should be done
while striving to learn the biology of the
species inhabiting the forest and supported
by it, such as birds nesting in the forest and
mammals finding shelter in it, as well as oth-
er groups of species and their behaviors, and
developing forest management strategies tai-
lored to them.

Forests as ecosystems: managing the forest
as an inclusive ecosystem with all its com-
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ponents, including ongoing monitoring of
a range of indicators to improve our under-
standing of the forest ecosystem as a whole.
These indicators include habitat character-
istics in different areas (e.g., soil properties)
and ecosystem functioning at various spatial
scales (e.g., primary productivity, species di-
versity, landscape diversity).

Interface: being aware of neighboring areas
that are affected by the forest when deter-
mining its structure, composition, and man-
agement strategy. This includes emphasizing
areas in which important natural assets may
be affected by forest management.

Uncertainty: accepting uncertainty as an in-
tegral element in forest management, while
guiding management and determining the
desired situation at a reasonable scale — rath-

10.

er than aspiring for total control and an exact
definition of the desired condition which
could lead to unnecessary intervention.

Controlling human activity in the forest:
concentrating intensive human activity in
forests, e.g., picnics, camping, and motorized
recreation, in designated areas with appro-
priate, well-developed infrastructure (forest
structure, roads, installations, signage, etc.)
and allocating the remaining forest areas for
nurturing nature and non-intensive human
activity such as walking, hiking and more.

Involving various stakeholders: involving
stakeholders from various fields in the for-
est planning and management process, with
a transparent and open approach to public
discourse.
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Forest Planning and Design

Sustainable forest management and attainment of afforestation goals requires a long-term structured
process. In this chapter we will present the planning process for forestlands and the components of their
management program. The planning process is based on classifying forestlands by their uses (‘land-use
units’). The desired vegetation formation is then defined for each unit (‘target forest’) according to its
land-use designation, the existing vegetation formation, and the characteristics of the habitat and its
surroundings. To competently address the uncertainty factor and prevent unnecessary intervention, a
range of vegetation formations suited to the desired use should be defined when determining the desired
vegetation formation. To attain the land-use designation and the target forest, management programs are
formulated for different periods of time and at difterent levels of detail.

Forestland planning and management is answerable to legal statutory plans, including NOP 22, district
plans, detailed forest plans, and more. Defining land use and the target forest in the planning process
provides greater detail than is found in forest plans or detailed plans. This allows appropriate management
of the land while ensuring adherence to existing definitions in statutory plans. For example, areas defined
as “natural forest for conservation” in forest plans may include diverse vegetation formations such as
woodland, conifer forests, or batha (shrubland). The area managers must determine the desired vegetation
formations by considering the site conditions and existing vegetation formations, and then work to
foster and preserve them according to the statutory definitions. In areas designated “natural forest for
preservation” diverse management tools may be applied, e.g., grazing to preserve diverse, open vegetation
formations, or thinning dense pine stands and so on.

Different Vegetation formations and land designations in forestlands. Adulam Park in the Judean Lowlands.



Forest Land-use Designations

As arule, all forest areas will be managed accord-
ing to the afforestation and forest management
goals and the principles of sustainable forest
management specified in the previous chapters.
Nevertheless, the desire to respond to develop-
ment needs and the increased use of open land-
scapes, together with the obligation to protect
and maintain natural resources, demands a com-
bined management strategy that allocates differ-
ent land units to different purposes.

Forests will be divided into land units, each of
which will have a principal designation (land-use
units). Below is the list of principal forest land-
use designations in Israel:

1. Multiple-use forest: the multiple-use forest
isintended to express the landscape diversity
of Israel as shaped by environmental
conditions and anthropogenic effects. These
areas comprise most of the forestlands in
Israel. Multiple-use forests are intended to
preserve the continuity of open landscapes
and to provide a variety of ecosystem
services. They are managed non-intensively,
relying primarily on natural processes of
regeneration, succession, and adaptation,
and are characterized by a patchy, multi-age,
multi-layer structure with diverse vegetation
formations.

2. Recreation and tourism: areas designated
for recreational and leisure activities in
nature such as picnic areas, hiking trails,
areas of interest, and information centers.
These areas will be defined spatially as point,
polygonal, or linear features on the map.

3. Heritage and wunique landscape
formations: areas intended for preserving
and maintaining significant heritage and
landscape assets. These may include
structures, sites, or scenic formations that
represent a specific period or culture. The
forest structure and management will be
adapted accordingly in such areas.

4. Firebreaks: areas intended to prevent the
spread of wildfires. These mostly longitudi-
nal polygons can potentially cross a variety
of forest formations. Occasionally this land-
use designation may overlap with other des-
ignations in the same landscape unit.

Land designated for tourism and recreation. Recreation area in the
Swiss Forest Scenic Lookout in the Tiberias area.

' s A ]
Land designated for Heritage assets and unique landscape
formations. Ancient collection pool for spring water. Martyrs Forest in
the Judean Mountains.

Land designated for research. Grazing effects on forest vegetation.
Brutia pine on Mt.Horshan.
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5. Natural assets and unique habitats: areas
intended for protection and/or maintenance
of a specific natural asset of special impor-
tance, such as a specific habitat, community,
or species. Management of such areas will be
determined specifically according to the nat-
ural asset intended for protection and main-
tenance.

6. Community forests: areas adjacent to res-
idential areas that are used mainly by the
local community for recreation, health, and
nurturing their connection to the outdoors.
These areas should be especially accessible to
built-up areas and their management should
be suited to activities involving the public - a
range of facilities and advanced fire preven-
tion methods.

7. Research: areas designated for research to
advance and improve forest management.

Land designated for a community forest. Terrace restoration
in an orchard by the Mevaseret Tsiyon community.

L& 'h i i — = d oy
Land designated for natural assets and unique habitats. Sun's-eye tulip in a rocky Mediterranean habitat. Martyrs Forest in the Judean Moun-
tains.



Land designation map for forestlands (Martyrs Forest)

Ny B, —. -= it \[
|

Land designation

Multiple-use forest - Natural assets and unique habitats
Research Tourism and recreation
Heritage assests and unique I Firebreak

landscape formations

Example of a land designation map from the Martyrs Forest master plan in the Judean Mountains. Land
designations are determined according to various planning considerations and form the basis for the
management plan.

Figure 3:

Forestland distribution according to land designation (Martyrs Forest)

19% 2% 59

Research
Tourism and recreation
- Firebreak
Heritage and unique landscape formations

- Natural assets and unique habitats

Multiple-use forest

Example from the Martyrs Forest master plan.
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Principal Vegetation Formations in Israel's Forestlands

A number of vegetation formations have been defined to create a common language for planning and
managing open landscapes, including forestlands. The classification of ‘forestland vegetation formations’
is subject to the ‘national vegetation mapping standard’ and adapted to the needs of area management. The
vegetation formations in forestlands are described in Table 1. The classification of vegetation formations is
based on the percentage cover of the different vegetation components (as specified in Table 1).

Table 1: Existing vegetation formations in Israel’s forestlands

1.

3.

4.

5.

7.

Vegetation
formation in

forestlands

Coniferous
forest

Mixed forest

Native
woodland

Shrubland

Dwarf-
shrubland
(batha)

herbaceous

Open
woodland

Runoff harvest
forest

Eucalyptus
forest

Orchards and
groves

Riparian zone
forest

General vegetation
formation according
to the national
vegetation mapping
standard

Tall forest, trees higher At least 10% tree canopy cover. At least 70% of the
than 6 m canopy cover comprises conifers (mainly pine and
cypress trees)

Combination of conifers and native woodland
with at least 10% tree canopy cover. The canopy
cover ratio between the conifer and broadleaf
components differs from the definition of
coniferous or native woodland forest, i.e., the
relative cover of each component is below 70%.

Woodland, the tree cover At least 10% canopy. At least 70% of the canopy
comprises treesof 2-6  cover is native woodland tree species (e.g.,

m in height) broadleaved species: Quercus calliprinos, Pistacia
palaestina, Laurus nobilis and Arbutus andrachne).
Shrubland Less than 10% tree canopy cover and more than
10% cover of shrubs 1-2 m hight.
Dwarf-shrubland Less than 10% tree or shrub cover and more than
(batha) 10% cover of dwarf shrubs up to 1 m high.
herbaceous Less than 10% woody cover and more than 10%
perennial and annual herbaceous cover.
Shrubland, Dwarf- Tree canopy cover of 2-10%. Characterized by
shrubland or well-developed trees (up to 5 trees per dunam
herbaceous with trees; (0.1 hectare) spaced far apart. Between the trees
canopy cover does are herbaceous vegetation and shrubs. Typical
not exceed 10% (open  tree species: Quercus ithaburensis, Pistacia atlantica,
forest) Ceratonia siliqua, Acacia sp. in Negev wadis and so on.
Tall forest or forest/ Forests growing in arid areas whose composition
woodland (depending and structure are based on runoff water harvest —
on tree height) shikhim (contour bench terrace systems), terraces

and microcatchments. Common trees: Acacia,
Tamarix, Ceratonia siliqua, Acacia sp and more.

Tall forest At least 10% tree canopy cover comprising a
minimum of 50% Eucalyptus species.

Forest/woodland Areas planted with various fruit trees, with more
than 10% tree canopy cover. Common trees: Olea
europaea, Amygdalus communis, Ficus carica and
Ceratonia siliqua.

Tall forest or forest/ Areas along streams and dry streambeds.
woodland



Coniferous forest comprising Aleppo pine and cypress. Mixed forest coniferous and oak. Bar’am Forest.
Ramat Menashe.

Shrubland dominated by prickly burnet in the Stream banks. Streambed stabilization in the Western Negev.
Shahariya Forest.

Open woodland of Quercus ithaburensis near
Kibbutz Regavim.

Fig orchard at the Sataf site.
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Each of the vegetation formations is subdivided according to the percentage of canopy cover
(See Figure 4, Table 2).

Figure 4
Subdivision of vegetation according to canopy cover
5% cover 50% cover
Open woodland Medium . . . .
_ 10/ . —| 10/ ’ .
2-10% canopy (] 30-60% canopy
cover ’ cover .. ‘... . .
o0 o™ _©
o ®e © ® ® [ ] @ f ..
20% cover 80% cover

| high
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cover ® .. 60% and above
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The figure illustrates different degrees of vertically projected canopy covers — the basis for subdivision of
vegetation formations. This division follows the national mapping standard.

Table 2: The relationship between canopy cover percentage and tree density

Distance | No. of
between
trunks

Canopy cover (%) Distance between canopies (m)

(m)

Large tree Medium Smalltree  Large tree Medium Small tree

Canopy  tree Canopy Canopy  tree Canopy
diameter Canopy diameter  diameter Canopy diameter
9m diameter 3 m 9m diameter 3 m

6m 6m
32% 14% 4% 5 8 I 14 5
64% 28% 7% 1 4 7 10 10
>85% 57% 14% 0 1 4 7 20
>85% 85% 21% 0 0 3 6 30
>85% >85% 28% 0 0 2 5 40
>85% >85% 35% 0 0 1.5 4.5 50
>85% >85% 42% 0 0 1 4 60
>85% >85% 57% 0 0 0.5 35 80

Table 2 describes the relationship between tree density and canopy cover percentage and other forest
structure indicators. The table enables calculation of mean distance between trunks, mean distance
between canopies, and canopy cover percentage according to the number of trees per dunam and canopy
size. Note: the calculations assume a circular canopy projection and uniform tree distribution. A mean
distance of 0 meters between canopies signifies canopy overlap. In this situation, canopy cover is at least
85% and there is no direct relationship between the number of trees per dunam and the canopy cover
percentage.



Forestland Planning Process

Planning Components

Optimal management of forestlands requires prepa- 2. Along-term management planisbased on the
ration of four plans that differ in spatial scale and forest plan and focuses on the region covered
refer to different periods of time. Below is a list of by it. It defines the management procedures
the types of plans, ranked in order from the broad- — their scope and implementation priorities —
est, most general spatial and temporal scale to the to be undertaken for proper execution of the
narrowest, most detailed one. The major features of forest plan. The plan is valid for 10 years.

each type of plan area summarized in Table 3. 3. Anannualworkplanisbased on thelong-term

1. A forest plan focuses on an area of a single plan and focuses solely on the areas proposed
forest or several forests, as defined by NOP for treatment in the designated work year. It is
22. The forest plan defines the major goals of more detailed than the long-term plan.

the entire area from the list of goals of forest 4, A detailed operational plan is based on
management in Israel. The plan divides the the annual work plan and specifies how

area into subunits, each of which is assigned a management methods are implemented in
desired use and a desired vegetation formation each area proposed for treatment.

(‘target forest’). The plan is valid for 25 years.

Table 3: types of plans used for forest management

Type of Planning | Administrative | Plan products ] Responsibility | Control and
plan range (T 11 evaluation
( ears)

Forest Asingle forest  Defining the District KKL-JNF Land
master plan oranumberof  major goals for Development
forests the entire area Authority /
and dividing Directorate,
it into units, Forestry Division,
according to external
Its Ignd-qse stakeholders
designation and
the target forest

All the forest
areas included

Long-term 10 Required Region

actions, volume

District, Forestry
Division, external

in the Forest of work, stakeholders
plan timetables,
priorities, and
budget
Annual work 1 Plot / stand Planned actions, Region District, Forestry
plan work scope, Division, Forest
guantities, and Commissioner,
budget external
stakeholders
Detailed months  Stand Defining Forester Region, external
operational management stakeholders
plan methods
and their

implementation,

the scope of

implementation,

limitations
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Forest Plan

Forestlands in Israel will be divided into land units
that include a single forest or a number of adjacent
forests (as defined in NOP 22). A Forest plan will
be prepared for each of these units.

The Area of the Forest Plan

The Forest plan area is a continuous, relatively
large area that includes a single forest or several
forests and comprises a unit with a distinct identity
and characteristics. The Forest plan will apply to
the area managed by KKL-JNF (the ‘planning
area’) and relate to external areas that affect it
(the ‘reference area’: settlements, nature reserves,
national parks, infrastructure, etc.)

The Goal of the Forest Plan

The goal of the Forest plan is to define the main
objectives for the entire area, according to the
goals of forestry in Israel, and to divide the area
into land-use units and desired vegetation and
scenic formations (target forests) while taking into
consideration existing planning components in the
area (settlements, infrastructure, nature reserves
and national parks, agriculture, etc.).

Figure S

The Process of Preparing the
Forest Plan

1. The boundaries of the plan: defining the
boundaries of the plan and the principal objec-
tives of the entire area (from the list of forest
management goals).

2. Existing state: defining the existing state of the
various land units, including location, statu-
tory state, physical features, fauna and flora
data, habitats, unique natural assets, landscape
assets and archaeology, uses and demands,
threats to the area, the ability to develop and
maintain, etc. The definition of the existing
state will be determined by general forest sur-
veys, more detailed individual surveys, and
other existing data.

3. Land use: dividing the area into subunits ac-
cording to their uses from the list of land uses
for forestlands; designated units can be in the
form of a point (specific site), a polygon (a
wider area) or a line (see the section on the
process for determining forestland uses).

4. Desired vegetation formation (the ‘target
forest’): the target forest will be determined
based on its land-use designation and other
data that should be considered (see the sec-

Map of forest vegetation formations - current state (Martyrs Forest)

Eucalyptus forest

Other

Mixed forest

Coniferous forest -

Orchards and groves

Herbaceous
Dwarf-shrubland

Shrubland [

Example from the Martyrs Forest master plan. The vegetation formation is determined according to plant

species composition and percentage cover.



Figure 6

The process of planning forestlands

Land
Designation

| | .

Desired state
Management
plan

Existing
state

The land designation is determined according to the existing state and other planning considerations. The
desired state is determined by the existing state and the land designation. The management plan is derived

from the desired state of the site and its designation.

tion on the process for determining the target
forest); several target forest types may be de-
termined for a single designated unit. Never-
theless, only one target forest may be defined
for a given area of land.

5. Reevaluation: Towards the end of the plan pe-
riod (25 years), the plan should be reevaluated
and updated.

Determining the Land-use
Designation of Forestlands

1. As arule, the default forest land-use designa-
tion is ‘multiple-use forestland’; the designa-
tion will be determined as such unless defined
otherwise. It is estimated that this type of for-
est area comprises the majority of forestland in
Israel.

2. The designation of forest areas will be based on
many different variables. The chief factors are
forest location, statutory status, physical data,
flora and fauna data, habitats, unique natural
assets, landscape and archaeology, uses and
demands, threats to the area, and the potential
for development and proper maintenance of
the area.

3. Determining the designation is contingent on
valid statutory plans. When determining the
designation of a given area there should be no
significant conflict with the principles of sus-

tainable forests in Israel. For example, a forest
area designated for tourism and recreation that
contains a habitat of unique conservation val-
ue conflicts with the principle of preserving
and fostering natural and heritage assets and
the principle of environmental protection.

4. Efforts will be made to allow expression of the
full range of possible designations in the area
covered by a Forest plan, without neglecting
the environmental characteristics.

5. Every area has a principal designation that will
dictate how it is managed, although a given
area may have several secondary designations
as well.

Determining the Desired Vegetation
Formation gl“arget Forest)

The desired vegetation formation will be
determined for every land unit for a period of 25
years, the amount of time for which the Forest plan
is valid.

The following considerations will be taken into
account when determining the target forest for a
given area:

1. Statutory classifications according to NOP 22
and detailed forest plans

2. The land-use designation of the area in the
Forest plan
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The designation of the existing vegetation for-
mation

Environmental and scenic considerations

Anticipated vegetation dynamics (expected
vegetation development trends if left to devel-
op without human intervention)

The operational limitations of the manage-
ment procedures

The degree of intervention required to achieve
the various alternatives for the target forest

Principles for defining the target forest:

1.

The target forest definition is bound by the
management principles of sustainable forests
in Israel. In other words, when determining
the target forest for a given area one must en-
sure that it does not significantly conflict with
these principles.

When evaluating target forest alternatives for
a given area, preference will be given to the al-
ternative that requires the lowest possible level
of intervention.

We will strive to obtain the most diverse pos-
sible vegetation formations for the managed
area, including formations that are not forest.
We will take care to preserve and maintain
vegetation formations and communities that
have conservation value.

In areas with uncertain vegetation develop-
ment trends or without the need to plan for
precise determination of the desired vegeta-
tion formation, a practical range of desired
vegetation formations may be determined.
For example, in existing coniferous forest ar-
eas with well-developed native woodland, a
range between coniferous forest with medium
coverage and mixed forest may be considered.

Forest Plan Products

L.

A list of area goals chosen from the accepted
forest management goals in Israel, ranked by
importance and relevance for each unit

Collation of background data and the princi-
ples underlying the plan

A map dividing the area according to land use

A map dividing the area according to target
forest formation

General management guidelines for imple-
menting the plan

6.

Plans for specific topics: visitor management,
fire prevention, roads, forest entrances, etc.

Responsibility and Supervision of the
Forest Plan

1.

The relevant KKL-JNF district will prepare
the plan for the specific forest together with
the required professional staff.

The plan will be presented to the KKL-JNF
Land Development Authority management
for evaluation and approval.

Once the plan is approved it will be presented
to the stakeholders.

Long—term Management Plan

1.

The goal - to implement the Forest plan and
other needs that arise in the field.

The area of the plan applies to — all of the

forestlands included in the Forest plan.

The process of preparing the plan - the
management actions and the scope of the
necessary work willbe derived from the current
state of the forest and the land-use designation
of the area and the target forest. When
preparing the plan, it is imperative to evaluate
its true potential for proper implementation
(contingent on budget and other operational




Map of forest vegetation formations - desired state (Martyrs Forest)

129,362

Forest firebreaks Coniferous forest I

Firebreaks around settlements [ Eucalyptus forest

According to the research
program

Orchards and groves

Native woodland Herbaceous

Mixed forest -

Coniferous/mixed forest [

Dwarf-shrubland

Shrubland [

Example from the Martyrs Forest master plan. The vegetation formation is determined according to plant

species composition and percentage cover.

constraints) as a basis for determining the
operational priorities. The plan will be valid for
a period of ten years. Towards the end of this
period a new plan will be prepared, adapted to
the changes that transpired during this time
and to the outcomes of the previous plan
(see the monitoring process and the forestry
manual).

4. Products - a. Table of actions for
implementation, scope of work, timetables,
and priorities; b. Diagram of the planned work
areas; c. List of required resources.

5. Responsibility and supervision - the
management of the region (forestry unit) will
prepare the plan, which will be evaluated by
the district. After the plan is approved, it will
be presented to external stakeholders.

Annual Work Plan

An annual work plan based on the long-term
management plan will be prepared yearly. It
will present a more detailed, precise account of
the components of the long-term management
plan. The annual work plan will also focus on
recurring seasonal management procedures such

as treatment of unwanted vegetation, pest control,
and soil cultivation. The planned operational scope
will be derived from the guidelines of the long-term
management plan and from assessed operational
capability. Operational capability is contingent on
budget, contractor availability, statutory approval,
and other factors. The annual work plan will be
specified at the level of individual stands, and the
operational scope will be specified at the level of
individual actions. The annual work plan will be
evaluated by the ten principles of sustainable forest
management in Israel.

Detailed Operational Plans

Detailed operational plans should be prepared for
every area proposed for treatment. Each plan will
specify management tools together with their goals
and manners of implementation, and will outline
the approval process required for implementing
the program. The goal of the detailed operational
plan is to serve as a type of tender specification.
The plan will focus on the following:

1. Defining the area proposed for treatment
and dividing it into subunits according to the
nature of the treatment
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Determining the appropriate season for the
treatment and the amount of time needed for
implementation

Quantitative instructions for each type of
treatment (intensity of thinning, planting
density, etc.)

Methods and tools to be used

Natural and heritage assets for preservation

6. Safety, risks, and hazards
7. Required coordination and permits
8. Required budget

The final product of the plan is a map that divides
the area according to the type and character of
treatments and includes specific instructions
according to the list above.
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Forest Management

Diverse management tools are available to assist
in managing the forestlands according to their
goals and land-use designations, and to achieve the
desired target forest determined by the planning
process. The objective of this chapter is to describe
the management tools accessible to foresters
and to formulate guidelines for their proper
implementation.

Management activity in forests is intended to
steer the spontaneous processes that arise in
nature towards distinct goals. Nevertheless,
any type of management intervention has the
potential to disturb a given habitat; therefore, care
and judgement should be used in planning and
implementing such activity. As a rule, nanagement
efforts are mostly directed at planted forests that
require management interventions to achieve their
objectives and to attain the desired vegetation
formation. In open areas of forestland which are
not planted forests (native woodland, shrubland,
dwarf-shrubland, etc.), there tends to be less need
for intervention, and management focuses on
protecting these habitats and managing their use
(recreation, grazing and so on) to prevent damage
and deterioration. We emphasize that we always
strive to create a sustainable system in planted
forests as well, such that the need for management
interventions to maintain the existence of the

forest and its ability to reach its designated goals
will decrease over time.

*

Management Tools

This section describes the primary management
tools available to foresters. These include
characteristic forestry procedures such as planting,
thinning, and pruning, various agro-technical tools
such as mowing, plowing, and spraying, and other
important tools such as grazing and prescribed
burning. As a rule, any implementation of a
management tool in the forest must adhere to the
ten principles of sustainable forest management. A
specific section will be dedicated to each of these
management tools, elaborating on the following:

1. Goals: a list of goals that can be attained with
the specific management tool

2. Considerations: a list of conditions and re-
strictions that should be accounted for when
planning and implementing the management
tool

3. Principles: guiding principles for implement-
ing the management tool

4. Plan: a list of topics to be considered when
preparing a plan to implement the manage-
ment tool

Due to the great significance and importance of
thinning and planting among forestry activities,
the sections on those tools focus more specifically
on procedures than do other sections.

Treatment of logs from thinning. Martyrs Forest near Mesilat Tsiyon.



FOREST THINNING

Thinning is the main tool utilized by foresters to
shape forests and encourage their development
according to their land-use designations. In this
period of global warming, thinning is the major tool
used to expand the living space available to trees
and improve forest resilience under conditions of
continuous aridity. Thinning is usually performed
in coniferous forests or in the conifer component
of mixed forests. Nevertheless, selective thinning is
also important in dense native woodlands to create
living space for regenerating trees and increase
plant diversity. Thinning also has environmental
consequences that must be considered.

Objectives of Forest Thinning

1. Shaping forest structure (density, height,
patchiness)

2. Determining forest species composition and
encouraging growth of the desired vegetation
formation

3. Providing the necessary living space and re-
sources for suitable development of forest trees,

Figure 8

focusing on adjusting tree density to water avail-
ability in the habitat and considering warming
processes and anticipated climate change

4. Encouraging understory growth and increas-
ing forest species diversity

5. Providing the opportunity for natural forest
regeneration

Reducing fire hazard
Diversifying forest structure

8. Protecting and fostering specific natural assets
in the forest

9. Preserving the health of forest trees and pre-
venting pest and disease infestation

Considerations when Determining
Thinning Methods, Character, and
Intensity

1. The land-use designation of the area and the
target forest formation

The goal of the thinning

3. Conditions of the habitat, in particular, its wa-
ter economy

Accessibility map for management (Martyrs Forest)
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Example from the Martyrs Forest master plan. The forest areas are classified according to the degree of
access for performing forestry management procedures. The degree of access is determined by topography,
distance from roads and other physical features such as lithology, terraces, etc.
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. The existing tree density and composition
S.  The health and expected lifespan of the exist-
ing trees
6. Accessibility and difficulties in performing
thinning
7. Human activity in the forest

8. Protection of natural and heritage assets at the
area

Thinning Plan
A detailed plan should be prepared for the area

intended for thinning, according to the following
specifications:

1. 'The size of the area to be treated

2. Thinning intensity (according to the distance
between the trees, their density or their cover)

3.  Timing of thinning
The desired species composition after thinning

5. The methods and tools for dealing with the cut
material (see relevant section)

6. The amount of timber removed and the
amount remaining

7. Consideration of protected natural and heri-
tage assets

8. Necessary coordination and permits

thinning principles in different forest
formations

As a rule, thinning in all forest formations will be
performed according to the vegetation formation
determined for the target forest. Therefore,
the thinning program in existing forests will
be determined according to the target forest,
ie, directed at achieving the desired species
composition and cover percentage.

Coniferous Forests
Four states can be defined for conifer forests:

1. Young forests: tree populations up to 10 years
old, originating from planting or natural regen-
eration. At this stage, the main objectives of
thinning are shaping the structure of the future
forest, determining the species composition,
and nurturing the forest trees. Compared to
mature forests, thinning activity in young for-
ests is relatively easy and involves less resourc-
es and minimal disturbance to the area.

o

High-intensity thinning in a multiple-use forest subject to a
low-intensity treatment regime. Adulam Park in the Judean
Lowlands.

Thinning to encourage regeneration. Development of an
uneven-aged forest subsequent to high-intensity thinning in
an Aleppo pine forest near Kibbutz Harel.

2. Maturing and mature forests: the objectives
of thinning in maturing forests (10-30 years
old) and mature forests (over 30 years old) are
to shape the structure of the forest, nurture the
forest trees, and encourage understory growth.
Thinning at these stages is more difficult than
in young forests and involves significantly
more disturbance of the area.

3. Multi-aged forests: forests that comprise trees
of different ages. The objectives for thinning
in these forests are identical to those noted in
sections 1 and 2. It is possible to thin every age
class separately in this type of forest.

4. Renewing forests: this type of thinning will be
implemented in stands of trees nearing the end
of their lifespans (according to their age and
health) to encourage natural regeneration of



forest trees. Outstanding trees are to be left at a
density of 5-10 trees per dunam (dunam=0.1
hectar) to serve as parent trees for seeds.

Recommended Ranges of Forest
Density and Thinning Frequency in
Coniferous Forests

Thinning programs should bear in mind the
following factors:

1. Land use designation — the formulation of
a thinning program according to land-use
designation  distinguishes between three
possibilities: 1) forests for recreation or
community use, subject to high-intensity
treatment regimes; 2) multiple-use forests,
subject to moderate intensity regimes in
accessible areas and low-intensity regimes in
difficult areas; and 3)other designations - i,
buffer, scenic and heritage areas, protected
natural assets, special habitats, and research
sites — subject to thinning according to the
specific local plan.

2. Accessibility level - the level of accessibility,
and consequently the treatment intensity, as
explained above, will be determined by slope,
rockiness, terracing, distance from roads and
other relevant factors.

3. Habitat and water regime — the maximum
density of a mature forest depends on the
habitat carrying capacity, particularly the
quality of the water regime. The quality of the
water regime is primarily determined by the
amount of rain, but is also significantly affected
by other factors, the most important of which
are rock type, soil type and depth, slope, and
topographic aspect.

4. Forestlands in Israel can be divided into
habitats by mean average precipitation in each
region:

a. Mediterranean habitats — above 500 mm

annual rainfall

b. Arid Mediterranean habitats — 350-500 mm
annual rainfall

c. Semi-arid habitats — 250-350 mm annual rainfall

When adapting the thinning regime to a specific
forest the additional factors noted can be
considered, in addition to the amount of rainfall.

For thinning to be most effective, it should be
performed during the young and maturing forest
stages (up to 30 years old). Table 4 presents
thinning regimes up to 30 years old. Delays
in thinning at these stages can have negative,
sometimes irreparable, effects on the future of the
forest

Table 4: Thinning table for coniferous forests with “high” canopy cover

Thinning number

and forest age

Mediterranean 70
Thinning 1 Arid Mediterranean 60
up to 10 years old o

Semi-arid 50
Thinning 2 Mediterranean 45

Highintensityupto  aiq Mediterranean 40
20 years old, moderate

intensity up 30 years ~ Semi-arid 35
old
Mediterranean 30
Thinning 3 . :
up to 30 years old Arid Mediterranean 25
Semi-arid 20

High intensity

Number of remaining trees per dunam
(dunam=0.1 hectar)

Moderate intensity ~ Low intensity

45 30
40 25
35 20
30
25
20

Maximal recommended tree density according to habitat type, forest age, and intensity of treatment
regime. Recommended densities are maximal densities for coniferous forests designated as having “high”
canopy cover level. If the target canopy cover level of the forest is low or medium, the desired density will
be correspondingly lower. The intensity of thinning regimes is determined by the land-use designation
and accessibility of the area. Maximal density at a given age is determined according to the habitat type
with an emphasis on the water regime.
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Other Emphases

» Low-intensity treatments are intended to fulfill
two goals: reducing the degree of intervention
in the ecosystem (according to the principle of
rational intervention) and helping to cope with
the difficulty of intensive treatment in the entire
forest area.

» When forests undergo intensive thinning, as
recommended for moderate and low-intensity
treatments, there are two causes for concern:

a. Thinning stress — appears mainly in maturing
forests (15-30 years old) as a result of intensive
thinning (removal of more than 30% of the
timber volume or 50%-60% of the trees).
Therefore, we will strive to conduct heavy
thinning in young forests (less than 10 years
old), as experience has shown that forests at this
age are relatively less sensitive to thinning stress.

Massive natural regeneration of pine seedlings

b. - intense opening up of forests can occasionally
trigger germination and establishment of pine
seedlings in the thinned area. In such cases,
young seedlings can receive direct treatment
during the years following germination.
Treatment of young seedlings (up to S years
old) is simple, inexpensive, and carries relatively
minor environmental consequences compared
to repeated thinning in mature forests.

Thinning in Mature Coniferous Forests
(Over 30 Years Old)

1. When forests are thinned appropriately up to
30 years old, additional effective thinning at
older ages may be applied, as needed.

2. In Israeli forests, many mature forest stands
are overly dense. In dense forests with relative-
ly good condition, we recommend thinning
according to the thinning 3 regime (Table 4).
This thinning regime will account for the lim-
itations of accepted thinning practices, i.e., no
more than 30% of the timber volume (5-60%
of the trees) in the forest will be removed. If
the target forest has not been designated to
consist solely of conifers the forester may ex-
ceed this limitation.

3. In relatively degenerated mature forests the
next thinning should be for the purpose of for-
est renewal.

4. Thinning for promoting natural regeneration
should consider the condition of the forest.

The forest should be thinned to 5-10 trees per
dunam (20% canopy cover). Only outstand-
ing trees that will serve as parent trees for the
seed bank will be left standing. In extreme cas-
es, when the general condition of the trees in
the forest is especially poor, clearcutting may
be considered.

Thinning In Multi-Aged Forests (Over
30 Years Old)

In multi-aged forests in which several age classes
exist, the appropriate density will be determined for
each age class separately (according to Table 4) and
thinning will be performed accordingly in each class.

Considerations for Determining
Thinning Times in Coniferous Forests

1. Young forests will be treated when tree size
does not necessitate removal of cut material or
allows it to be easily removed.

2. Thinning in maturing and mature forests
should be performed during summer-
autumn (before the rains). If thinning must
be done in winter, when the ground is wet, the
introduction of heavy machinery should be
kept to a minimum.

3. Thinningfor forest renewing - to be performed
during spring to ensure that the seed source
for natural regeneration is primarily the parent
trees left in the area.

Mixed Forest Stands

When the target forest is a mixed forest, thinning
should focus on the coniferous element and
preference should be given to native broadleaved
species. Thinning of conifers in mixed forests
will be performed according to the following
guidelines:

1. Any broadleaved individual taller than 2 me-
ters will be considered a tree.

2. To facilitate creation of a mixed forest, the
growth of broadleaved individuals or patches
(several adjacent individuals) will be encour-
aged by opening up their available living space
by thinning the pines in their vicinity.

3. Thinning of conifer concentrations with no
broadleaved species is to be performed ac-
cording to Table 4.



4. Trunk thinning and canopy raising can also be
implemented on broadleaved trees in order to
open up the forest and shape it according to
different objectives.

Native Woodland

In areas managed as native woodland, the
coniferous component will be thinned so that its
relative cover will not exceed 30% (according to

woodland definitions).

The major tool for shaping woodland, when
necessary, is trunk thinning and canopy raising
(see sections on pruning).

CLEARCUTIIING

Clearcutting is complete, or nearly complete
(above 80%) removal of the woody cover over
an extensive area - several tens of dunams
(dunam=0.1 hectar) or more. Cutting down all or
most of the treesin a smaller area can be considered,
in some cases, simply part of thinning the forest.
Clearcutting of a forest stand is to be performed
only when absolutely necessary, which may be due
to tree deterioration, disease, or death (e.g, after
a forest fire), or when it is essential to change the
species composition or genetic composition of

Removing cut trees by skidding during thinning. Aleppo pine forest in Adulam Park in the Judean Lowlands.

the trees. As long as a forest is vital and functional
its life should be extended for as long as possible.
Our objective is to avoid clearcutting by gradually
renewing the forest. Clearcutting may have
negative environmental and scenic consequences
due to skidding cut trees, removing vegetation
cover, and exposing the soil over extensive areas.

PRUNING

Pruning refers to the removal of side branches
or the thinning of branches and trunks in multi-
trunked trees.

Objectives of Pruning

1. Raising the forest canopy and opening it up
for passage of people and animals

2. Shaping trees, particularly by creating a central
trunk in woodland trees

3. Reducing the risk of canopy wildfires by sep-
arating the tree crown from the lower vegeta-
tion

4. Removal of branches that pose safety hazards.
This is particularly important in areas with in-
tensive anthropogenic activity and for species
susceptible to falling branches such as river red
gum Eucalyptus camaldulensis.
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Pruning to shape trees and raise the canopy in an olive tree grove in Sataf Forest, the Judean Mountains.

Considerations when Pruning
1. Land-use designation of the area

2. Desired vegetation formation and tree species
3. Forestage
4

Operational capabilities, including the treat-
ment of pruned branches

Pruning Principles

1. Pruning is particularly relevant for areas man-
aged for recreation, community forests, and
firebreaks. In these forests pruning should be
implemented up to a height of 3 meters above
the ground (high pruning).

2. DPlanted forests 5-15 years old should be
pruned to a height of 1 meter (crown lifting),
to contribute to tree development and reduce
damage from ground fires.

3. Pruning in native woodland is intended to en-
courage trees to develop upwards and to shape
them with a central trunk. Pruning should be
repeated every few years or be combined with
high-pressure grazing to achieve this result.

4. Pruning in orchards and fruit tree groves is an
essential management tool for shaping trees.
One objective of this pruning is to enable me-
chanical treatments in the grove.
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S.  Pruning in young forests subject to high-pres-
sure grazing should be delayed up to the stage
in which the trees have reached dimensions
that will ensure their resilience to grazing.

Pruning Program

The plan for an area designated for pruning should
include the following:

1. Pruning height
2. Species to be pruned
3. Treatment of pruned branches

MOWING

Mowing is the action of cutting understory
vegetation to ground height. This can be done with
ahoe, a mechanical scythe, or a mower attached to
a tractor. Mowing is considered a highly selective
activity with few environmental consequences, yet
it is expensive compared to grazing, spraying, and
prescribed burning.

Objectives of Mowing

1. Reducing combustible material in the forest
2. Maintaining firebreaks

3. Opening up the understory vegetation



4.

Reducing competition with weeds and facili-
tating natural regeneration of trees and desir-
able species

Considerations When Mowing

1. Lithological and topographic conditions

2. Site sensitivity and potential damage to the
soil, fauna, and flora due to the introduction of
mechanical equipment and implementation of
mowing.

3. The characteristics of the flora and the degree
of selectivity required for its treatment

4. Alternative weed treatments

Mowing Principles

1. Mowing will be used when grazing cannot be
used on the site — when herds are unavailable
or the site is not suitable for grazing, e.g,, in
recreation areas.

2. Mowing will be used when there is a need for
selective vegetation treatment, e.g,, in planting
sites or natural regeneration sites.

3. Mowing is an environmentally friendly alter-
native to the application of pesticides.

4. When the site is accessible and not too rocky

or steep, a mower attached to a tractor is most
cost-effective

Tilling the soil in a fig orchard. Shayarot Ridge, Martyrs Forest.

S.  Thebest time for mowing is in the stage before
seed production, when the vegetation is green
and young.

6. Insome cases, repeated mowing will be neces-
sary to attain the goal.

TILLING AND PLOWING

Tilling and plowing are mainly used in fruit tree
groves and orchards, firebreaks, at the edge of
forests and in water harvesting systems in arid areas.

Objectives of Tilling and Plowing

L.

Reducing competition between trees and
weeds for water and mineral resources in the
soil

Creating weed-free sites that will serve as fire-
breaks in the forest and along its edges

Increasing runoff percolation and creating
areas to absorb runoff water to facilitate tree
growth within water harvesting systems.

Improving soil conditions (aeration, reducing
mechanical resistance) to encourage establish-
ment of plantings

In certain cases — encouraging natural regener-
ation of forest trees
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Considerations When Tilling and

Plowing

1. Lithological and topographic conditions

2. Soil type and humidity

3. Site sensitivity and potential damage to the
soil, fauna, and flora due to the introduction of
mechanical equipment and plowing

4. Type of tractor and plow

Principles of Tilling and Plowing

L.

If the site is too dry or too wet, tilling and
plowing should be avoided to prevent soil
compaction and damage to soil structure.

If the site contains important populations of
geophytes or rare plants, tilling and plowing
should be avoided.

If the site is rocky or has steep slopes, tilling
and plowing should be avoided.

The type and size of the tractor and plow
should be suited to the site conditions and the
objectives of the treatment.

The season for tilling and plowing should
correspond to the treatment goals.

GRAZING

Many forestlands in Israel provide grazing services
to livestock, including cattle, sheep, and goats.
Grazing is a central tool for forest management and
also provides economic benefits for communities
adjacent to the forest. Grazing has a significant
effect on vegetation and is considered a preferred
tool for shaping vegetation and encouraging
biodiversity. Nevertheless, improper use of this
tool can lead to damage of habitats and vegetation.
The forest manager should tailor the grazing
regime to the objectives of the area and the habitat
conditions.

Objectives of Grazing

1.

2.
3.
4

Reducing combustible material in the forest
Maintaining firebreaks
Opening up the forest understory

Raising the canopy, shaping the tree structure,
and encouraging vertical growth (particularly
in native woodland)

Increasing biodiversity (species and landscape

diversity)

Goat grazing in open native woodland. Adulam Park in the
Judean Lowlands.

The effect of cattle grazing on the understory vegetation.
Research plot in a Pinus brutia forest on Mt.Horshan.

Individual sapling protection in a cattle-grazing site.



6. Providing the community with a source of

income

Considerations When Introducing and
Managing Grazing

Land-use designation of the area

Objective of grazing (from the perspective of
the area manager)

Amount of fodder and carrying capacity
Necessary infrastructure for sustaining grazing

Possible disturbance to management and visi-
tor infrastructure

Possible damage to young trees or natural re-
generation

Existing and desired vegetation formation
Type of livestock

Possible damage to water sources, soil, habi-
tats, and certain species

Principles for Managing Grazing
in Forestlands

L.

The goal of grazing: grazing pressure (graz-
ing intensity relative to production capacity)
should correspond to the goal of grazing from
the perspective of the area manager. Thus,
maintaining a firebreak requires sustained,
continuous high-pressure grazing. On the oth-
er hand, preserving and fostering biodiversity
requires relatively moderate grazing pressure
during limited periods of time.

The amount of fodder and carrying capacity:
the carrying capacity of a unit of pasture is de-
rived from several variables, including the type
of grazing animal, the vegetation character, the
grazing management, and the objectives of
the herd owner and the landowner. One valid
definition of the carrying capacity of a forest
area is the maximum number of animals per
unit area per unit time (e.g,, number of graz-
ing days per year per dunam) that will use the
grassy and woody pasture without adversely
affecting the forest objectives and the contin-
uation of grazing. When planning grazing in
forestlands, the carrying capacity of each land
unit should be considered and the grazing re-
gime determined accordingly.

Necessary infrastructure: when planning graz-
ing, the necessary infrastructure — including

7.

permanent fencing, portable fencing, water
and fodder points, enclosures and mobile
housing for herders, gates and passageways —
should be taken into consideration.

Protecting young trees: grazing should be lim-
ited during periods of forest establishment or
renewal. Alternatively, it is possible to provide
individual fences as protection for young trees.

The type of livestock: in Israel there are three
main types: sheep, goats, and cattle. The type
of livestock affects several variables, including
necessary infrastructure (the need for fenc-
ing), determining carrying capacity (accord-
ing to the type of vegetation), the effect on
visitors and visitor infrastructure, the impact
on the vegetation, the impact on soil and wa-
ter, and damage to agricultural terraces and
ancient buildings. For example, cattle, unlike
sheep and goats, require fencing, are more
troublesome with visitors and visitor infra-
structure, and cause more damage to terraces
and buildings. Goats, unlike cattle and sheep,
characteristically prefer woody rather than
herbaceous vegetation.

Dividing the grazing load over time and space:
grazing should be mobilized so that it will
be spread appropriately over the rangeland.
This calls for attention to scenic, diversity,
and patchiness considerations that facilitate
creation of a non-homogenous distribution
of vegetation across the area. We will strive
to ensure that the grazing area has appropri-
ate periods without grazing (in both seasonal
timing and duration) to encourage natural re-
generation of local vegetation. Within every
given forest there should be areas defined as
ungrazed land (about 15%-20%).

Timing of grazing: when determining timing
of grazing (seasonal beginning and end) the
following factors should be considered: min-
imal forage accumulation (the threshold value
for introducing grazing), natural vegetation re-
generation, flowering and seed dispersal times,
and analysis of the plant species that should be
encouraged or suppressed.

Continuous versus rotational grazing: Con-
tinuous grazing, in which the herd remains
in a permanent enclosure, is often close to a
residential area. This type of grazing is char-
acterized by a circular grazing space (around
the enclosure area) and permanent, developed
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infrastructure that allows for dairy herds to
be maintained and reduces the need for in-
frastructure in open areas. Conversely, under
rotational grazing the herd remains in a given
area for a limited time and moves from one
land unit to another when the grazing paddock
is moved. Rotational grazing is characterized
by better control of grazing timing and pres-
sure, enables longitudinal grazing areas (suit-
able for firebreaks), is usually suitable for goat
and sheep herds raised for meat, and requires
some degree of infrastructure in open areas.
As a rule, rotational grazing allows more flex-
ibility and is better adapted to the needs of the

land manager.

The Grazing Program

Every land unit will have a plan that includes the
following:

1. type of animal

2. Grazing intensity (number of animals per unit
area per unit time)

3. Timing of seasonal entrance and departure

Rotation between land units

5. Necessary infrastructure

Planting sleeves and cover sheets in broadleaved plantations in Nahal Refa'im, Judean Mountains.

Protection of trees

Consideration of natural and heritage assets
for conservation

8. Necessary coordination and permits

PLANTING

In the past, planting was the major focus of
forestry work in Israel. Given that after many years
of planting, the availability of unforested areas
designated for planting has decreased, and the first
generation planted forests have been transitioning
to second generation ones, which are to be based
predominantly on natural regeneration, a decrease
in planting activity is anticipated. Forest plantings
will be subject to the definitions of land-use
designation in the area and desired vegetation
formation when natural processes are not expected
to lead to the desired outcome within a reasonable
period of time. Planting is a significant intervention
with both environmental consequences and high
costs, and therefore should only be used under
appropriate circumstances and in a manner suited
to each individual situation.
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Exposed landscape in Nahal Tsuba before forests were
planted. Surface photograph, 1970.

Objectives of Planting

1. Establishing forests in areas in which there are
no forest trees nor potential for spontaneous,
natural development of a forest

2. Establishing forestlands of special character
for specific goals, e.g., orchards or areas desig-
nated for recreation and visitor reception

3. Forest renewal following disease, fire, or any
other cause of massive mortality, when natural
regeneration is insufficient or does not pro-
duce the desired forest formation

4. Reintroducing tree species to nature and en-
riching the forest with desired species and

genotypes
S.  Diversifying coniferous forests and converting
them into mixed forests

6. Ecological rehabilitation of damaged habitats
and conservation of soils and streambeds

Restoring heritage landscapes
Improving rangelands

Preserving protected trees by transplanting
them to forestlands

Nahal Tsuba in 2013. A continuum of coniferous forests.

Planting Considerations
1. Land-use designation of the area

2. Environmental conditions and the character-
istics of the soil and natural vegetation

3. Natural and heritage assets in the area consid-
ered for planting

4. Tree species intended for planting

w

Presence of grazing in the planting site

6. Planting season

Planting principles

Adapting the Planting Method to the Land-use
Designation of the Area

The planting method should suit the land-use
designation of the area and the target forest
formation. For example, heavy investment per
sapling s justified in areas designated for recreation
or orchard plantings as well as areas subject to
grazing, by preparing the site for planting, using
irrigation and large saplings, protecting the trees
individually, and more. In contrast, in areas
designated for scenic plantings or coniferous
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forests (pine or cypress), the investment per
sapling tends to be lower.

Planting Density

Planting density depends on a number of factors,
such as the land-use designation of the area, habitat
conditions, the desired forest formation and tree
density in the mature forest (target density), and
the degree of investment required and feasibility of
sapling establishment.

The degree of investment will likely determine
the degree of success, i.e., the number of saplings
that will establish themselves and develop into
trees compared to the total number planted. Three
levels of investment may be defined by means of
this principle:

1. Low investment — one third of the planted
seedlings are expected to develop into
full-grown trees and comprise the mature
forest. This involves high-density planting
at relatively low investment per sapling. In
addition to the relatively low investment per
sapling, the advantage of this method is that it
allows better classification of successful trees

and suitable niches over time.
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Planting broadleaved species, with high investment. Large
planting holes, large saplings and woodchips cover

2. Moderate investment — half of the planted
trees are expected to develop into mature trees.

3. High investment — all of the planted trees
are expected to develop into mature trees.
This involves low-density planting (close to
the target density) at high investment. The
advantage of this approach is that it ensures
greater tree establishment rates, faster growth,
and a reduction in damage from grazing and
climate abnormalities.

The degree of investment when planting is
expressed in the way the area is prepared for
planting (plowing, digging pits, etc.), in the
size of saplings (small - container volume 180-
300 cc, medium - 0.5-$ liters, large — 10-60
liters or transplanted trees), tree irrigation, and
treatments such as planting sleeves, hoeing and
weed control (Table ). In mixed forest planting,
which combines conifer and broadleaved species,
trees can be treated according to the degree of
investment tailored to each species, eg, low
investment in conifers alongside higher investment
in broadleaved species.

Sapling size. Saplings of various sizes. Eshtaol Plant Nursery.



Table S: Planting characteristics according to the planned level of investment

Seedling size Land preparation m Additional
level treatments

Small Manual or mechanical None Tilling and weed
pit excavation control up to 3
years

Moderate Small to medium  Plowing and/
or mechanical pit

Supplementary
irrigation up to 2

Tilling and weed
control up to 5

excavation years after planting ~ years; planting
sleeves
High medium to large  Excavating large Continuous Tilling/hoeing and
planting pits; irrigation the whole weed control up to
Infrastructure for Dryseasonupto5 10 years; planting

runoff harvesting years after planting  sleeves or net

protection against
grazing

Table 5 proposes characteristic examples of planting component combinations. Different combinations
are possible in accordance with various factors. For example, in runoft harvest forests it is customary to
combine high investment in site preparation (runoff-harvest infrastructure) with the use of small seedlings.

Planting Density in Different Forest
Formations

The intended tree density for the mature forest
(target density) will be determined by the desired
forest formation. The ratio between the target
density and the planting density will be determined
by the degree of planned investment. Table 6
specifies the recommended planting densities

for different forest formations according to the
degree of investment, based on accepted mature
forest densities for various formations. Different
target densities may be defined in accordance with
specific planning considerations, such as the size of
mature trees and the degree of their development
according to habitat conditions, the proportion of
desired canopy cover in mature forests, etc.

Table 6. Planting density according to the planned level of investment, for

mature forests with “high” canopy cover

Planned densitv in Low investment | Medium High investment
Forest formation y (trees/ha) investment [ (trees/ha)
mature forest il

Conifer 140-180

Native woodland 40 - 80 40
Mixed forest 40 - 80 40
Eucalyptus 40 - 80 40
Orchard 40 - - 40
Runoff harvest 20 - - 20

Recommended ranges of planting density (trees per dunam) in different forest formations and according
to the level of the planned investment. The detailed densities In the table correspond to a target forest with

a “high” canopy cover

Spatial Seedling Distribution when
Planting Mixed Forests

In such situations, considerations regarding
treatment effectiveness and suitability to local
habitat conditions suggest that the optimal spatial
seedling distribution is a patchy pattern, ie,
planting groups of one species or a number of

species with similar ecological requirements and
treatments. Landscape design, ecological (habitat-
related) principles, and forestry practices will be
taken into account when determining patch sizes.
Landscape and forestry-related considerations
may allow a mixture of species to be distributed
throughout the planting area, though not without
management and ecological limitations. For

53



example, a random distribution of broadleaved
species in a area of planted coniferous trees makes
it difficult to provide complementary treatments
required by broadleaved species, although it may
contribute to protecting the saplings from grazing.

Timing of Planting

Planting at the right time significantly increases the
probability of sapling establishment. Experience
has shown that early planting in autumn, supple-
mented by irrigation, significantly improves the
probability of establishment. If supplementary ir-
rigation is not possible, planting should be carried
out as early as possible in the wet season, when the
soil reaches field capacity or close to it. Soil tem-
perature is another consideration when determin-
ing the planting time and supplementary irrigation
regime. Some species, such as the twisted acacia
Acacia raddiana, cannot be planted in winter when
the soil temperature drops below a given threshold.

Tree Species for Planting

Selection of the tree species to be planted is a
fundamental consideration in forest planning.
A diverse array of tree species is at our disposal,
variatingin adaptation to environmental conditions
and integration with different landscapes. Some of
them grow naturally in Israel, ie., native species,
while others have been introduced for various
purposes.

Major native species used for forestry in Israel in-
clude Aleppo pine (Pinus halepensis), Palestine oak
(Quercus calliprinos), Tabor oak (Quercus ithabu-
rensis), Boissier oak (Quercus boissieri), terebinth
(Pistacia palaestina), Atlantic pistacia (Pistacia at-
lantica), carob (Ceratonia siliqua), jujube (Ziziphus
jujuba), red thorn (Vachellia gerrardii) and twisted
acacia (Acacia raddiana).

Major introduced species include brutia pine (Pi-
nus brutia), Canary Island pine (Pinus canariensis),
stone pine (Pinus pinea), Arizona cypress ( Cupres-
sus arizonica), river red gum (Eucalyptus camaldu-
lensis) and coral gum (Eucalyptus torquata).

The criteria for selecting tree species for planting
are as follows:

1. Habitat suitability — as a rule, species planted
for afforestation should be suited to the
habitat. These species will develop in the
planted area without much intervention,
blend into the landscape, and not intrude as

a foreign element that could adversely affect
the habitat and the ecosystem. When defining
the character of the habitat it is important to
consider annual precipitation, lithology and
soil, altitude and temperature regime, and the
composition of the natural vegetation.

2. Native species — to achieve optimal adaptation
to the habitat, efforts should be made to
plant local (native) species and ecotypes
and to ensure appropriate seed sources
(provenances) for creating the seedlings.

3. Introduced species - as arule, introduced trees
should be used when the species has a clear
advantage over native species with regards
to the management objectives of the forest.
Introduced species will usually be used for the
following purposes:

a. Diversifying the forest and creating unique
landscape formations, such as cedar groves.

b. Improving forest performance in terms of
growth rate, degree of cover, and resistance to
dry conditions, e.g., using eucalyptus species
to create shade groves in the Negev.

Introduced species will be used cautiously,

considering the following limitations:

a. Refraining from planting only invasive species.

b. Refraining from planting species susceptible
of becoming foreign elements that could ad-
versely affect the local habitat or the ecosystem
surrounding the forest area.

Practices at the Planting Site

1. When the site is prepared for planting, efforts
should be made to keep habitat disturbance to
a minimum.

2. Soil erosion should be prevented by using
preparation methods suited to the type of soil,
lithology, and topography.

3. Harm to existing infrastructure, e.g., terraces,
should be avoided; instead, effort should be
made to rehabilitate them whenever possible.

4. Natural drainage routes should not be dam-
aged and work should be done to stabilize
stream channel heads and road drainage.

S. Damage to native vegetation should be re-
duced to a minimum at the planting site. If
there is a need to treat competing vegetation,
treatment should be focused in the close vicin-
ity of the seedlings.



6. Use of chemical pesticides is to be minimized
by focused spraying and using alternative pest
control methods, such as mulching,

7. Site preparation for planting should include struc-
tures for collecting runoff and preserving water.

Management Methods and Tools for
Planting

Seedling establishment is a key issue in forestry
work. Establishment signifies that the seedling
has developed to a stage that no longer requires
significant intervention to ensure its survival.
Experience in Israel has shown that coniferous
forests become established relatively easily,
but broadleaved forests frequently encounter
difficulties and require intensive efforts to ensure
seedling establishment. Below is a list of methods
to be used in plantings:

1. Excavating planting pits to ensure stable plant-
ing, initial root development, and capture and
infiltration of water. The planting pits may be
created at various sizes and by different meth-
ods (mechanical or manual). The type and
size of the pit should be suited to the habitat,
planting density, seedling dimensions, and
tree species.

2. The quality of the seedlings is critical. Quality
control should focus on three main factors: 1)
the quality of the root mass (stable or crum-
bly); 2) the crown structure (ratio of trunk
diameter to height); 3) the state of the foliage
(health and vitality of leaves).

3. The soil should be plowed or tilled to improve
water infiltration, aerate the rhizosphere, and
remove competing vegetation. Disturbing
factors, e.g., plowing, can have environmental
consequences and should therefore be per-
formed carefully and only after preliminary
evaluation, and then too — in a restricted man-
ner, e.g., plowing in rows.

4. Competing vegetation should be treated by
mulching the soil using sheets, woodchips, or
other means, or by tilling, hoeing, mowing,
or spraying. Whenever possible these actions
should be performed only in the vicinity of the
seedlings, i.e,, specific treatment.

5. Broadleaved saplings should be protected in
planting sleeves.

6. Grazing animals should not be permitted at
the area for a few years, until sufficient devel-
opment of the saplings allows for such activity.

Transplanting mature trees. Using a truck crane to transport
and plant a translocated tree in a forest.

7. Supplementary irrigation may be applied in
the dry season to ensure sapling survival in the
early years. Supplementary irrigation is rele-
vant mainly in autumn and spring. Experience
has shown that in summer, after the long dry
period, supplementary irrigation is quite inef-
fective.

8. Full irrigation, ie., irrigation that keeps soil
humidity constant for a number of years, can
improve the survival and seedling develop-
ment of certain, less drought-resistant species,
such as cedars and fruit trees, and occasionally
woodland trees as well.

Transplanting Mature Trees to Forest
Areas

Transplanting mature trees is a costly activity
intended first and foremost to save protected
trees from development activity by transferring
them to a protected area. Due to the size and
rapid development of the transplanted trees, these
trees are best suited for planting in pastureland
and for rehabilitating and establishing recreation
areas. Transplanting mature trees is an ongoing
process that requires special techniques at all
stages — while uprooting and transferring them
to the planting site, while preparing the site for
planting, and while caring for the planted trees in
subsequent years. These activities may also have
serious environmental consequences that must be
considered.
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Planting Program

A plan, which includes the following information,
will be prepared for every planting site:

Use of planting sleeves and mulching

1. The manner of site preparation

2. Species composition and spatial distribution
3. Seedling size and type

4. Planting time

S. Planting distances

6.

7.

Treatments at the planting site until the forest
is established: irrigation, tilling, hoeing and
weed control

8. Consideration of natural and heritage assets
for preservation

9. Necessary coordination and permits

Use of Chemicals

Chemicals are applied, via spraying or other
means, to fight hazards such as pests and weeds.
It is important to minimize the use of chemicals
that harm people and the environment, and to
give preference to alternative methods such as
mowing, mulching, tilling, grazing and biological
or integrated pest control.

Objectives of Chemical Control

1. Weed control along roadsides, firebreaks, and
planting sites
Invasive species control

3. Pest control, eg, the pine processionary
Thaumetopoea pityocampa — a pest that causes
an unpleasant reaction in humans

The Principles of Chemical Pest
Control

1. Evaluating environmentally preferable alter-
natives

2. Using types and doses of products suited to
the necessary goal and environmental condi-
tions

3. Favoring environmentally friendly products
Avoiding long-term repeated use on the same
land unit

S. Application specific to time and space, fo-
cused spraying in target areas, and avoidance

of spraying in the vicinity of sensitive areas

6. Maximum consideration of natural vegetation
and animals that could be potentially harmed
by chemicals

NON-INTERVENTION

Non-intervention is considered an absolutely valid
management decision. Areas of land and periods
of time in which no management interventions
will be conducted are to be defined as such in the
framework of a management plan. As a rule, there
is no need for intervention in forest areas whose
state and developmental trend are in line with the
objectives of the area and the target forest.

Objectives of Defining Areas Managed
by Non-Intervention

1. Data collection and analysis, e.g., monitoring
post-fire vegetation renewal as a basis for
decision making

2. Leavinguntreated controlareasfor comparison
with treated areas (adaptive management)

3. Protecting natural and heritage assets

4. Evaluating inexpensive management tools

PRESCRIBED BURNING

The implementation of intentional, planned, low-
intensity fires in the forest understory is not a
techniqueusedinIsrael. Thereisalack of experience
in this field, and there are legal restrictions on
implementing this tool. Nevertheless, prescribed
burning is used extensively around the world and
is in fact suited to the conditions in Israel. It is
recommended to develop the operational methods
of this management tool in Israel.

Objectives of Prescribed Burning

1. Reducing the amount of combustible material
to lower the risk of wildfires

2. Weed suppression to encourage natural forest
regeneration

3. Increasing plant diversity in the forest

FOREST ROADS

Forest roads are the main means of access to
forests. They are necessary for managing forest
maintenance activity, preventing and fighting
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Public road in a forest. Nahal HaShofet in Ramat Menashe.

wildfires, and providing entrance to the public and
forest users — visitors, travelers, shepherds, etc.

Objectives of the Road System

1. To provide access to the public and serve as
hiking routes

2. To provide access to users such as shepherds,
beekeepers and more

3. To provide access for forest maintenance

4. To support prevention and extinguishing of
wildfires

Considerations When Developing and
Managing the Road System

1. The objective of the road: when planning,
developing, and maintaining a road, its
goal, target population, infrastructure
and environmental conditions should
be considered. The following factors will
determine the road classification:

Visitor roads — intended for the general public,
safe and accessible to 2x4 vehicles most of

b. the year; will also be used to achieve other
objectives of the road system.

Main forest road — used for forest maintenance,
preventing and extinguishing wildfires, and
more (e.g., shepherds); accessible to vehicles
appropriate for these purposes (SUVs,

c. firetrucks, etc.).

Secondary forest road - intended only for
forest maintenance, accessible to 4x4 vehicles;
this type of road can be closed at the discretion
of the area manager.

2. Avoiding damage to soil and water resources:
forest roads may cause damage to soil and
water resources in the forest. Roads modify
features of the land surface, thus increasing
the surface runoff volumetric flow rate. If road
planning and management are faulty, this
change in the runoff flow regime could cause
severe environmental damage to the forest
area, as well as to the roads themselves.

Principles of Road System Planning
and Management

Minimizing damage to soil and water resources:
this is a major principle in planning forest roads
or selecting suitable alternatives for the road route.
First and foremost, we must plan the runoff flow
and road drainage. Other aspects to be considered
include: ensuring that transverse and longitudinal
slopes along the road are as moderate as possible;
maximizing the distance of the road route from
watercourses and minimizing crossing points
to ensure minimal impact; avoiding damage to
ancient agricultural terraces on the slope and the
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dhannel.

No damage to unique habitats and archaeolog-
> jcalsites.

The selected route should cross on stable foun-

dations, through areas with rapid rehabilita-
> tion potential.

The number of forest roads should be mini-

mized and unnecessary forest roads should not
> be developed.

Maintenance activity should be conducted by

necessity and not as a matter of routine; stabi-

lization with vegetation should be preferred in
> channels and on excavated slopes.

Events that could block channels and drain-

age pipes should be taken into consideration,

particularly after activities such as cutting and
> skidding trees or laying infrastructure lines.
There is a need to consider possible damage to
roads by unregulated creation of trails for off-
road motorcycles and bicycles, fallen trees due
to snow or wildfire damage, or heavy rains and
extreme runoff incidents.
The forest road system may be integrated into
the forest to rehabilitate erosion damage that
was present before the forest was established;
in existing forests, it is often necessary to re-
habilitate road systems developed improperly
in the past. This is an important component in
preventing damage and rehabilitating existing
forests.

and herbaceous vegetation.

Road Plan

Every forest should have a road plan that includes
the following:

1. Classification of existing roads

2. Addition of missing roads or elimination of
existing roads

3. Necessary maintenance and rehabilitation work
Signage

Monitoring, Documentation
and Mapping of Forestlands

Monitoring, documentation, and mapping are es-
sential support tools for decision making in plan-
ning and ongoing forest management. Adaptive
management cannot be implemented without
these three tools.

Monitoring

Monitoring is the ongoing evaluation of the state
of the forest according to consistent, defined,
quantitative and qualitative indicators that allow
comparison and detection of trends.

Objectives of Monitoring

1. Description and mapping: tracking the dis-
tribution and characteristics of forestlands to
create updated descriptions and maps.




2. State of the forest: updated evaluation of the
state of the forest, its composition, and its re-
sources, while defining the vegetation forma-
tion, habitat characteristics, projected vegeta-
tion dynamics and existence of natural assets
of conservation value at each area, for the pur-
poses of planning and decision making regard-
ing forest management.

3. Forest damage and hazards: gathering infor-
mation for relatively quick treatment of dam-
age and hazards in the forest.

4. Forest maintenance: gathering the required in-
formation for implementing specific manage-
ment procedures. Areas targeted for treatment
will be surveyed.

5. Forest treatment results: monitoring the re-
sults of treatments conducted in the forests
and evaluating the degree of success and the
need for additional treatments, according to
the objective of the treatment and the forest
land-use designation. The nature and frequen-
cy of the surveys will be determined by the
specific requirements and goals of the treat-
ment.

6. Long-term forest processes: long-term moni-
toring of forest dynamics, identification of ma-
jor trends in the forest and factors or processes
threatening the forest; studying and accumu-
lating information regarding the long-term ef-
fects of management activity in the forest.

7. Updating the Forest plan: evaluating the de-
gree to which the Forest plan defined for the
forest has been implemented and updating it
accordingly.

The Monitoring System Layout

The monitoring system layout includes various
types of surveys designed to evaluate the state of
the forest according to the specified objectives.

1. Forest state survey: a simple, rapid survey
with a uniform protocol, covering all of the
forest areas regularly — approximately once
every 10 years. The survey defines dominant
indicators of the composition, structure, and
state of the different forest layers: the forest
overstory (above 6 meters), the intermediate
layer (2-6 meters) and the understory. The
forest state survey is also intended to deter-
mine the need for treatments according to the
objectives determined for the forest.

Long-term research in the forest. Aerial photo of various
thinning intensities within the framework of long-term
ecological research (LTER) in Martyrs Forest.

2. Pre-treatment survey: a detailed survey con-
ducted only in areas selected for treatment.
This survey comprises a list of specific sur-
veys according to the different treatments —
pre-thinning survey, pre-planting survey, etc.

3. Treatment monitoring survey: a survey
system comprising different surveys for the
purpose of monitoring the areas treated, eval-
uating the results, and adapting management
accordingly. These surveys are performed at
times determined by the area manager.

4. Damage and hazard survey: these surveys
will be conducted immediately (within weeks-
months) according to the needs of area man-
agers and based on information from the field
that indicates significant events requiring rapid
response, e.g., severe pest infestation, climate
damage, etc. The purpose of these surveys is to
estimate the scope of the damage and to help
plan future treatments.

5. Post-disturbance survey: these surveys will
be conducted within several years of a major
disturbance (wildfire, climate damage) to
assess the trends in vegetation development,
which will form the basis for a long-term
management plan. These surveys will be
conducted within time periods sufficient for
detection of a specific trend.
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6. Long-term monitoring: a broad network of
permanent monitoring plots used for tracking
long-term changes in the forest. The survey
will focus on indicators describing the vege-
tation dynamics and ecosystem functioning.
Every year a given number of plots will be as-
sessed, such that each plot is evaluated approx-
imately once every 10 years.

7. Remote sensing: aerial photos and satellite
imaging used for routine monitoring and
broad-scale mapping of events such as wild-
fires, phenomena such as large-scale death,
and processes such as the spread or retreat of
forests.

8. Long-termresearch: alimited number of long-
term research sites are used for comprehensive
research geared towards targeted questions.

Monitoring Principles

1. Targeted monitoring: The size of the area and
the extent of monitoring detail will be deter-
mined by objectives defined in advance - from
the national level (e.g, the size of the forested
area), via the forest level (e.g, the distribution of
vegetation formations in the forest) to the level
of the land unit to be treated (e.g, the state of the
trees and the results of management activity).

2. Criteria and indicators: criteria will be select-
ed for the state or process being monitored.
The relevant monitoring indicators will be de-
fined according to these criteria.

3. Uniformity and simplicity: uniform protocols
and simple, reliable, informative indicators will
be used, facilitating easy, inexpensive replica-
tion.

4. Compatibility: the various surveys will com-
plement each other and will be compatible
with respect to concepts, definitions, measure-
ment methods, and data analysis.

5. Availability: the monitoring data will be en-
tered into a central database and will be avail-
able in real time at the level of the region and
the district for immediate implementation in
ongoing management.

The Monitoring Plan
The monitoring plan will include the following:
1. Definition of the area to be monitored

2. Objective of the monitoring

3. Biotic and abiotic parameters for monitoring
(indicators)

4. Measurement methods and required equip-
ment

5. Sampling intensity and surveying frequency

Documentation (“Forest History”)

Every land unit of forestland will be subject to
routine recording of all management activity
or event affecting the state of the forest, e.g,
wildfires, significant mortality or pest infestation.
Documentation will be GIS-based and will be kept
indefinitely. The following data will be recorded for

every management activity or event:
1. The type of activity or event

2. Thearea (location and boundaries)

3. Thedate

4. Quantitative data relevant to the type of

treatment or event, e.g,, intensity of thinning
or mortality rate

MAPPING

The forest mapping system will focus on four main
information layers:

1. Existing state: a map displaying the current
state of the forest, focusing on the spatial dis-
tribution of the vegetation and forest charac-
teristics

2. Forestland-use designations: a map dividing
the forestlands according to their land-use des-
ignations in the Forest plan

3. Target forest: a map describing the spatial distri-
bution of vegetation formations and target forest
characteristics as described in the Forest plan

4. Long-term management plan: a map de-
scribing the distribution of planned manage-
ment activities

Mapping Units

1. The units on the map of forest land-use
designations may be points, lines, or polygons,
as appropriate, and independent of vegetation
units.

2. The mapping units to be used to map the
existing situation, target forest, and work plan
are defined below:

a. Forest: as determined by NOP22 or other
plans; its dimensions remain constant and



Cyclamens blooming in a 50-year-old stand of Aleppo pine in the Shahariya Forest.

cover areas of thousands to tens of thousands
of dunams (dunam=0.1 hectar).

b. Plot: as determined by the division into land
units, topography, and other physical factors
such as settlements and roads. The dimensions
of the plot remain constant and cover areas of
hundreds to thousands of dunams.

c. Stand: as determined by vegetation data
(as specified below). The dimensions of a
stand vary in time according to criteria (as
specified below) and cover areas of a few to
hundreds of dunams. The division of an area
into stands according to the existing state does
not necessarily correspond to the division
according to the target forest.

Rules for Defining a Forest Stand
According to the Existing State

The forest stand is a defined area with a relatively

uniform vegetation formation. The division of the

area into stands will be based on characterization

of the vegetation formations according to the

following criteria:

1. Species composition: the list of major species
and their relative abundances in the primary
forest layer (the tallest layer in the forest).

2. Age, size, and state of trees: the degree of
development of the trees in the primary layer,

or other important tree characteristics such as
age, size, etc.

3. Structure: the structure of the primary forest
layer — mainly density, canopy cover, and
spatial patterns (patchiness).

4. Secondary forest layer: the composition and
degree of development of the species in the
forest layer beneath the primary forest layer.

S. Special cases: in some cases, the definition
of the stand will be based on the existence of
a specific species or habitat that has unique
value, independent of the previous criteria.

Variation in the Division of the Area
into Stands

The division of the area into stands is not fixed
and should be updated according to changes
occurring in the forest. Stand boundaries will be
modified when there is a significant change in
the primary forest layer, whether due to an event
such as a wildfire or large-scale mortality or due
to deliberate management actions such as cutting
and planting. The boundaries of a stand may be
changed if at least 10 dunams (dunam=0.1 hectar)
of the stand are modified. Stand boundaries may
be updated at any point in time due to a specific
event, or regularly, every 10 years, contingent on
the forest state surveys.
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Maps for Forester Use
The following types of maps are required for

ongoing forest management:
1. Amap of the current state of the forest

2. A combined map of land-use designations for
the area and the target forest

3. Along-term management plan

Forest Management in
Accordance with Land-use
Designations

The Forest plan divides forestlands into designated
units. This section specifies the management
principles for different forest land use designations.

Management Principles for Areas
Designated as Multiple-use Forests

Forestlands in Israel comprise mainly multiple-use
forests. These forests are intended to express Isra-
el's landscape diversity just as it has been shaped by
both man and environment, and to provide diverse
ecosystem services. Of all the diverse principles for
sustainable forest management we will empha-
size rational intervention, due to our aspiration to
minimize the need for intervention in the future
as well. Optimal management is based on natural
processes: natural regeneration, succession, and
adaptation. This focus is not derived from econom-
ic perspectives, but rather from the perspective of
sustainable management. Other important princi-
ples include diversity, complexity, patchiness and
forest continuity in space and time, i.e., a mixed-
aged forest with gradual generational replacement.

Management Tools in Multiple-use

Forests

Thinning

1. The main objectives of thinning in multi-
ple-use forests are preserving the health and
vitality of the forest trees, encouraging natural
regeneration in the understory, diversifying
species of trees and other forest vegetation,
and creating a multilayered, spatially heteroge-
neous forest.

2. 'Thinning will be implemented at low frequen-
cies and relatively high intensities (low to me-
dium treatment intensity).

3. Thinning will focus on the coniferous compo-
nent of the forest.

4. Some of the cut material may be left in the for-
est area. As a rule, slim pruned branches will
not be collected after thinning.

Desired species that are less commonly found
in the forest should be left in the forest during
thinning with the aim of enhancing forest bio-
diversity.

6. Thinning intensity may be diversified, includ-
ing clearcutting in patches to form gaps, with
the aim of creating spatial heterogeneity.

Grazing

1. Grazing is the main management tool in
multiple-use forests. The main objectives of
grazing in multiple-use forests are raising the
canopy and opening the understory, reducing
combustible material in the understory, and
increasing diversity and spatial variability in
the forest. Nevertheless, grazing may adversely
affect natural regeneration in the forest.

2. Excessive grazing pressures should be avoided
as they can lead to the destruction of understo-
ry vegetation.

3. Varied grazing regimes are to be implemented
throughout the forest, including areas left un-
grazed, with the aim of creating spatial hetero-
geneity.

4. To encourage natural regeneration in the for-
est, grazing should be ceased or significantly
reduced for 5-10 years. This can be done by ex-
cluding grazing in some parts of the forest, e.g,,
by large exclosures; these areas closed to grazing
in the forest will be rotated every 5-10 years.

Planting and Seeding

Planting or seeding in multiple-use forests will be
implemented in the following situations:

1. To establish trees in areas with no forest and
no natural tree regeneration; this is the case
when establishing a forest (afforestation)
and it should be done according to specific
objectives.

2. To enhance tree species diversity in the forest
and create seed sources that will form the
basis for future natural regeneration; this will
be done when certain tree species are absent
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Planting broadleaved species with high investment to restore a forest recreation area for intensive use. Contini Recreation

Area, Martyrs Forest, Judean Mountains.

from their natural habitat due to damage or a
shortage of seed sources.

3. To enrich the forest with improved genotypes
expressing characteristics such as drought re-
sistance and pest resistance. This will only be
done when existing seed sources in the field
are of insufficient quality and the foresters
have access to seed sources with distinct ad-
vantages.

Prescribed Burning

Fire as a management tool tends to be suitable
mainly for the management of multiple-use forests
due to its low cost and minor environmental effects
relative to other management tools. As stated
above, the implementation of this tool should be
further developed in Israel.

Additional Management Tools

Multiple-use-forest management ~strives  to
minimize the use of management tools such as
plowing and tilling, weed control, and pruning.
These tools will be used when there is a need for
treating a severely damaged forest, removing an
invasive species, rehabilitating a damaged habitat,
or preventing soil erosion.

Management Principles in Areas
Designated for Recreation and Hiking

Two types of forest areas are designated for
recreation and hiking:

1. Intensive recreation: areas that include
recreation areas and other facilities for
recreational activity. This definition includes
areas designated as future recreation areas
together with the area surrounding them up to
aradius of 100 meters.

2. Non-intensive recreation: this includes hiking
and bicycle trails, scenic roads, and lookouts.

Intensive Recreation Forests

As a rule, forests for intensive recreation require
. high degree of intervention

The Desired Forest Structure

1. Ahigh proportion of canopy cover, exceeding
60%, to create extensive shade and a
comfortable microclimate.

2. Atall canopy (achieved by pruning) and open
understory that facilitate movement, offer a
comfortable stay for visitors, and enable good
ventilation (air movement)

3. A sparse understory to facilitate movement
and prevent fires

4. ‘Windows’ overlooking the open landscape
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terraces at Sataf Spring, Judean Mountains.

Management Tools and their

Implementation in Forests with

Intensive Recreation

Thinning

1. The main goals of thinning in recreational
forests are to preserve tree health and maintain
high canopy cover and a long-term, open
understory.

2. Relatively frequent thinning at low intensities

(high intensity thinning as defined in Table 4).

3.  Thinningwillbe implemented in a manner that
ensures only minimal damage to infrastructure
and visitor activity in the area.

4. 'The cut material, including thin pruned
branches and wood chips, will be completely
removed.

S. Trees should be cut at ground level to prevent
leaving behind stumps that remain as obstacles.

6. A forest being thinned for renewal cannot
be used for recreation until it is once again
deemed suitable.

Pruning

1. Treesinrecreational forests are to be subject to
high pruning (2-4 meters).

2. All pruned material should be removed from
the forest.

Planting

1. Plantingis an important tool for rapid renewal
and establishment of recreation areas subject
to continuous, intensive human activity.

2. Plantingis a tool for renewing and establishing
recreation areas that lack the potential for
spontaneous growth of suitable tree species.

3. Planting in recreational areas requires visitor
activity in the area to be suspended for a
number of years. It is recommended that
this is done gradually and only in part of the
recreational area (emphasizing the importance
of preliminary planning).

4. To reduce establishment time and increase the
establishment probability of certain species,
large saplings should be chosen for planting
(nursery size 7-9) and watered with an
irrigation system (highest level treatment as

defined in Table §).

Grazing

1. Grazing should be used to preserve high
open canopies, mainly in recreational native
woodland areas.

2. Grazing is potentially an effective tool for
controlling the forest understory yet it can
interfere with visitor activity, especially in the
case of cattle grazing.

3. The infrastructure required for grazing,
particularly fencing, may also conflict with
visitor activity.

Spraying and mowing

These tools are used to treat the understory to
prevent fires and facilitate ease of movement
throughout the forest. They are an alternative to
grazing, and must be repeated every few years, as
needed.

Control of forest pests

In recreational areas it is particularly important
to treat the pine processionary (Thaumetopoea

Forest heritage sites. The Gazelle Memorial honoring
the fighters in Israel’s War of Independence, near Ma'ale
HaHamisha.



pityocampa), as it poses a threat to visitors.

Tilling and plowing
These tools may be useful in treating recreational

areas suffering from soil compaction. This topic
-requires further study

Extensive Recreation Forests

Extensive recreation activity is suited to all existing
types of forests. Forestry treatment in areas of
extensive recreation focuses on the following:

1. Safety

2. Allowing movement through the forest (on
roads or trails)

3. Reducing fire hazards

Creating potential scenic lookouts

Management Principles for Areas
Designated for Heritage and Unique
Landscape Formations

Heritage assets are assets of historical or cultural im-
portance. They can be structures, areas or landscape
formations that represent a given period or culture.

Some characteristic examples of heritage assets in-
clude archeological or historical structures, springs,
ancient agriculture sites, and trees or groves of his-
torical landscape significance.

In areas that have been designated for preservation
and maintenance of a specific heritage asset, the for-
est structure and management activity will be adapt-
ed to the character and state of the asset designated
for preservation and maintenance, as well as to plan-
ning considerations such aslocation, anticipated vis-
itor activity, threats, etc.

Considerations:

1. Preserving, maintaining, and revealing
significant remains in the area

2. Shaping the landscape according to the
relevant period

3. Suitable presentation of the asset to the public

4. Maintaining the unique landscape formation,
revealing it, and highlighting it in the
surrounding landscape.

Below are two examples:

1. Terraces and ancient agricultural sites as
heritage assets: striving to preserve and restore
terraces and sustain vegetation formations
such as orchards or other tree cover at low
heights and densities that emphasize the
terrace landscape and do not harm it.

2. Military heritage sites: striving to preserve
remains such as trenches and bunkers together
with the landscape that existed during the
relevant historical period.
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Management Principles for Areas
Designated for Natural Assets and
Unique Habitats

Natural assets for preservation include species,
plant communities, and habitats, as well as
landscape formations that are unique and
significant to biodiversity. Defining designations
of natural assets for preservation and maintenance
may be done for areas in which these natural assets
exist, in addition to supporting wildlife passages,
water and food sources, and shelter areas requiring
specific management. Examples of natural
assets for preservation and maintenance include
endangered species, flagship species, wetlands, etc.

Areas that are natural assets for preservation will
be determined on the basis of existing information
and future surveys.

In areas designated for preservation and
maintenance of natural assets, the structure of
the vegetation and management activity will be
suited to the character and state of the asset, as well
as to planning considerations, such as location,
anticipated visitor activity, threats, etc.

Administration Principles in Areas
Designated for Natural Assets and
Unique Habitats

1. Gathering specific information regarding the
natural asset for preparing a management

program
2. Adapting management based on a broad bi-

Zikhron Yaakov in 2011.

Forest tree mortality due to drought. Dehydration of stone pines after a series of drought years at Ramat Hanadiv Park near

ological and ecological understanding of the
asset for preservation, while considering the
diverse surrounding supporting factors, e.g,
traffic routes, food sources, etc.

3. Mapping the major threats to the assets and
addressing them (threat-focused manage-
ment)

4. Considering the effects of adjacent areas and
of their management practices on the natural
assets.

S.  Suitable presentation of the asset to the public

Unique Forest
Management Issues

This section will focus on several situations
and processes in the forest that require specific
attention.

Coping with Aridity and Drought and
Preparing for Climate Change

Most of Israel’s forests were planted in areas with
limited water sources that cannot easily sustain
tall, developed forests. Moreover, due to the
development and maturation of forests planted
in the past, and following a series of drought years
in the first decade of the 21st century, the forests
are experiencing increasing tree mortality. This
situation requires adaptation of the forest structure
and management to water limitations.



Principles of Designing and
Managing Forests in a Water-limited
Environment

1. Forest density and structure should be adapted
to the carrying capacity of the area with regards
to water. A more arid habitat allows for a lower
level of desired canopy cover (see Table 4).

2. Tree species and ecotypes in forests should
be suited to the habitat conditions, particu-
larly water limitation (resistance to drought).
When deciding which trees to leave in the for-
est during thinning, preference should be giv-
en to drought-resistant ones.

3. Actions to reduce water loss (mulching, pre-
venting runoff) and to harvest runoff will be
implemented.

4. The increased risk of wildfires due to the des-
iccation and death of trees will be taken into
consideration.

POST-FIRE FOREST MANAGEMENT

Forest development and climate change have led to
an increase in the intensity and severity of wildfires
in Israel. Post-fire forest renewal differs from the es-
tablishment of new forests and from natural regener-
ation in forests that have not experienced wildfires.

Forest wildfires open a ‘window of opportunity’
to shape and diversify forest structure when fol-
lowed by reliance on natural succession processes.
However, this process also has potential risks, par-
ticularly in cases of repeated wildfires in the same
land unit or in cases of accelerated soil erosion.
Treatment of forests following wildfire must also
be performed according to a plan and tailored to
the goals determined for the area.

Key Characteristics of Post-fire
Forestlands

1. Massive regeneration of pines, particularly
Aleppo and brutia pines, in the first two years
post-fire

2. Regeneration of broadleaved species from
stumps and roots

3. Risk of soil erosion and landslides

4. Risk of significant establishment and prolifera-
tion of ruderal and invasive species

5. Large amounts of burnt woody material, left
standing and scattered on the ground

Natural regeneration from seed. Aleppo pines after the
Mt. Carmel wildfire in 2010.

Regeneration from buds at the base of a Quercus
calliprinos after the Mt. Carmel wildfire in 2010.

Biriya region, Upper Galilee.
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Management Considerations in Post-
fire Forests

L.

The guiding principle is the emphasis on nat-
ural regeneration processes, and management
will focus on directing these processes.

Immediate post-fire management should fo-
cus on removing safety hazards and reducing
the risk of soil erosion, if necessary.

Removing burnt material from the area will
be done according to safety considerations
(e.g., the danger of another wildfire), scenic
and esthetic considerations, soil conservation,
protection of natural assets, accessibility, and
operational capacity. Priority of burnt materi-
al for removal should be given in the case of a
safety hazard or high risk of repeated fire; this
is determined by location, environmental con-
ditions, and the amount of dry (burnt) materi-
al. Areas with limited accessibility will receive
low priority. At least some remnants of burnt
material should remain in the area, or should
only be removed with the utmost care, e.g,
manual removal of pruned material or leaving
it on site, out of considerations for soil conser-
vation and preservation of natural and heritage
assets.

Once the decision is made to remove the burnt
material, it should only be removed after the
first post-fire winter, to minimize soil erosion.
This activity should be avoided in the winter
when the soil is wet. To reduce safety hazards
from tree collapse and to minimize damage to
regenerating vegetation, removal of burnt ma-

terial should be completed within 4 years since
the fire.

Planting will be performed when the natural
regeneration is insufficient to achieve the re-
quired outcome according to the land-use des-
ignation of the area and the target forest. As a
rule, it is advisable to wait at least five years be-
fore planting. Planting immediately after a fire
will be performed only to fulfil specific needs.

If necessary, pines will be thinned within 2-7
years post-fire, or at an average tree height of
0.2-1.5 meters. If the intention is to create a
coniferous forest, thinning will be implement-
ed according to the recommended density up
to age 10. In mixed forests, thinning will be
more extensive, according to a patchy pattern
(see principles of thinning in mixed forests).
Additional thinning will be conducted ac-

A forest in the Neve llan area that regenerated after the
Sha'ar HaGai wildfire (1995) and was subject to pine seedling
thinning in 2012.

cording to the development of existing trees
and the degree of natural regeneration in the
area. When thinning young pines care should
be taken to cut saplings low, around the root
crown, or to pull the seedling out by the root.

Complete removal of pines from the area will
be done at age 3-4 by low cuts in the root
crown area of the trees or by pulling them out
by the root. To obtain an area free of pines the
process must be repeated once every several
years, according to the degree of natural regen-
eration in the area.

Wildfires provide an opportunity to address
soil erosion damage and restore terraces and
ancient agricultural infrastructure. They also
create opportunities for modifying the forest
composition and structure according to its ob-
jectives.

Natural Aleppo pine regeneration without fire in a planted
forest in the area of Kibbutz Gil'ad, Ramat Menashe.



years after seedling thinning. Sataf Forest, Judean Mountains.

Renewing Coniferous Forests Based
on Natural Regeneration (without fire)

Forest renewal is a planned process of establishing
young trees in a currently or previously forested area.
Natural regeneration is a spontaneous process (with
no planting or seeding) of young tree establishment.
Intentional renewal of forests can be based on
natural regeneration processes. This approach is now
a central tenet in sustainable forest management as it
provides several important advantages:

1. Encouraging processes of selection and
adaptation of the forest to its habitat

Reducing intervention and site disturbance
3. Lowering costs

4. Maintaining continuous cover and creating
a patchy, age-diverse and landscape-diverse
forest structure with a natural appearance

Controlled forest renewal should begin in a
coniferous forest that is expected to complete
its rotation within the next 20 years. When
approaching coniferous forest renewal, it may
be designed as a coniferous forest or a mixed
conifer-broadleaved forest. According to current
knowledge the conifer species that can be renewed
through natural regeneration are:

1. Aleppo pine (Pinus halepensis): renews itself
successfully in habitats with a mean annual
precipitation of 400 mm and above. Exten-
sive natural regeneration can be expected on

L T e i SRS G :
Aleppo pine forest created by spontaneous establishment of pines in an unplanted area.The forest was photographed three
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light rendzina soils that developed over soft or
marly chalk. On terra rossa soils that develop
over hard limestone and dolomite, natural re-
generation tends to occur more moderately.

2. brutia pine (Pinus brutia): regenerates suc-
cessfully in relatively good habitats, on soft
rock, in areas with a mean annual precipitation
of 500 mm and above. Mt. Horshan and Biriya
Forest are such cases. This topic requires fur-
ther study.

3. Cypress (Cupressus sempervirens): regenerates
moderately well on soft rock, in areas with a
mean annual precipitation of 500 mm and
above. Ramat Menashe and Mt. Carmel are
examples of such areas. This topic requires fur-

ther study.

Steps to Renew Forests Based on
Natural Regeneration

The following steps should be taken to renew
forests based on natural regeneration:

1. Performing preliminary surveys to determine
the potential for natural regeneration of coni-
fers and broadleaved species at varying levels

of shade.
2. Defining the target forest (coniferous or mixed
forest).

3. Thinning the conifers on site and leaving only
selected trees (parent trees for seeds) whose
canopy cover accumulates to 10-20%. To
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allow seed-eaters sufficient time to remove
seeds from cut trees, the thinning should be
performed in spring or early summer. Superior
trees that continue to provide seeds for natural
regeneration will be selected primarily by their
vitality and health - proof of their suitability
to the habitat. The criteria for health and vi-
tality are foliage state (color, density), crown
size and structure, and trunk appearance and
thickness. Additional accepted considerations
for selecting parent trees are straight, upright
trunks, a balanced crown structure that en-
sures resistance to wind, and few cones.

4. Grazing must be withheld from the area or re-
duced significantly for a period of 5-10 years.

S. The degree of natural regeneration should
be monitored and steps should be taken to
encourage natural regeneration, if necessary,
mainly by treating competing herbaceous veg-
etation. This topic requires further study.

6. Initial thinning of the regenerating layer should
be implemented within the first 10 years after
opening up the forest, according to the princi-
ples specified in the section on thinning, This
can be done in areas where the natural regen-
eration pattern is patchy.

7. Itisimportant to conduct repeat thinning in ac-
cordance with the development of the forestand
the extent of natural regeneration in the area.

Treatment of Woody Material
Accumulated During Thinning and
Pruning

During pruning, thinning and other management
activities, woody material — trunks and branches
— accumulates on the forest floor. This section
focuses on how to deal with these materials.

Removal of cut woody material with a small articulated
loader from a coniferous forest after thinning. Aminadav
Forest, Judean Mountains.

Options for Dealing with Woody
Material

There are three options for dealing with woody
material:

1. Leaving the material in the field without
treatment

2. Treating the material in the field by one of
three methods:

a. Piling it in heaps or in lines

b. Burning it on site

Shredding the material and spreading it throughout

the forest

3. Removing the material from the forest. With
respect to log removal, two options are available:

a. Mechanically dragging the whole log (skidding)

b. Sawing the wood and removing it manually

Considerations when Dealing with
Woody Material

Asarule, ongoing removal of woody material from
forests leads to a decline in the system’s resources.
Moreover, the act of removal in itself, particularly
skidding trees, can damage vegetation, roads,
terraces,and ancient facilities. Nevertheless, leaving
woody material in the forest can increase the risk of
wildfires, and even encourage infestation by pests,
particularly bark beetles. Another consideration
is that the rate of woody material disintegration
under natural environmental conditions in Israel
is very slow and continues for years (this topic
requires further study).

Two things should be considered before deciding
how to treat woody material - the type and amount
of wood and the ability to remove the woody
material from the area.

= . 2 - - =

Chipping woody material with a giant chipper while thinning
a coniferous forest.



The Type and Amount of Woody
Material

It is accepted practice to leave the woody material
in the forest when it amounts to less than 1 ton
per dunam (0.1 hectare) . When the amount
exceeds this, a decision should be made based on
the estimated risk of wildfires and pest infestation.
These risks depend on factors such as which tree
species grow in the forest, the thickness of the
woody material, and the state and density of the
forest. All of this should be considered in relation
to the removal capabilities.

The Ability to Remove the Woody
Material

The ability to remove woody material from the
area is affected by many factors:

1. The distance from a road or a skid trail
2. Theslope of the incline

3. The existence of terraces in the area

4

The existence of infrastructure such as roads
and power lines

The degree of rockiness

o o

The existence of natural and heritage assets
that must be preserved

7. The size of the logs to be removed

The Principles of Treating Woody
Material

1. Removal of woody material from the forest
should focus on the coarse material, i.e., trunks

and thick branches.

2. Logskidding should be done along permanent
skid trails to reduce damage to the soil and the
vegetation and should be performed during
the summer. Log skidding during winter is
permissible only when the ground is dry.
Skidding trees on wet earth causes long-term
damage to the soil texture. Skid trails should
be placed, if possible, parallel to contour lines
to prevent formation of soil erosion tracks.

3. Insensitive areas, e.g, terraced areas and steep
slopes, logs should be cut into pieces and
removed from the area manually.

4. Some of the woody material may be retained
in the forest by chipping and re-scattering it
throughout the area. This should be done only
with respect to maneuverability throughout

the area and bearing in mind the damage that
may be caused to soil and vegetation due to
the introduction of mechanical equipment.
Spreading thick layers of wood chips should
be avoided.

5. The long-term forest treatment program
(frequency and intensity of future thinning)
should consider the consequences of removing
woody material from the forest.

6. The detailed thinning operational plan should

specify the method of woody material removal.

Runoff-harvest Forests

Runoft-harvest forests are planted in arid areas
with a mean annual precipitation below 250 mm.
In these conditions trees become established and
develop as a result of runoff from extensive areas
(“donating areas”) that concentrates in a small area
near the trees. Runoff-harvest forests in Israel are
found mainly south of the Yatir-Lahav-Rahat line
and north of the Hatserim-Be'er Sheva-Nevatim
line.

Runoff-harvest forests provide a number of
services:

1. They restrict and prevent soil erosion process-
es and decrease flood damage

2. They reduce water loss from the system and
increase primary productivity

3. They provide shade for people and animals
They increase fodder production

5. They provide a base for recreational activity in
desert areas

6. They develop the environment around resi-
dential areas

7. They restore ancient settlements and agricul-
ture within the framework of heritage preser-
vation

Establishing and maintaining forests in arid
areas requires a continuous, high level of
intervention compared to forests in the more
humid Mediterranean region. This reality has
environmental consequences that should be
considered when approaching the various

benefits specified.
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Runoff-harvest Methods

1.

Contour bench terrace systems and furrows:
in this method runoft s collected from inclines
withaslope of up to 30%, by soil embankments
running parallel to topographical contour
lines. This method is limited to areas with a

mean annual precipitation above 200 mm.

Dams: runoff is collected in streambeds or
their vicinity by earth or stone dams. When
the runoft donor catchment is relatively large,
this method may also be suitable for areas with
a mean annual precipitation below 200 mm
(see the principles of ancient agriculture in the
Negev). Experience has shown that in areas
with a mean annual precipitation exceeding
200 mm there is at least one assured runoff
event every year. In areas where the level of
precipitation is below this value, there may be
years — occasionally a number of consecutive
years — with no runoff events at all. It is
important to plant particularly drought-
resistant species in these areas.

Runoff harvesting along a wadi in the Northern Negev.

Principles of Establishing and
There are two main methods of harvesting runoff: ~ Managing Runoff-harvest Forests

L.

4,

Planning runoff-harvest forests should be
based on the anticipated amount of runoff on
the slope and in the streambed, in accordance
with the amount of rainfall and the physical
properties of the land, such as topography,
rockiness, and soil characteristics.

The species of trees and the runoff-harvest
system should be suited to the size of the do-
nor area and the desired amount of runoff, to
ensure the plantings survive during drought
years.

The collection structure must be designed to
withstand extreme rain and flood events. This
is done primarily by building spillways to drain
surplus runoff.

The planting density in runoff-harvest forests
is 10-20 trees per dunam (0.1 hectare) . The
trees should be planted in areas that receive
runoff, i.e,, streambeds, valleys or slopes whose
slope does not exceed 30%. Steep inclines, ar-
eas with sodium-rich soil, and rock surfaces
tend to serve as runoff donor areas and are not
used for planting,




Runoff harvesting in a local catchment in the Negev.

5. Runoff-collection areas in streambeds and
at the foot of hills that enjoy improved soil
quality and humidity conditions are suited to
planting a wide variety of forest and orchard
trees. Planting sites located on ridges and
slopes should be planted with species that are
more drought resistant and acclimated to arid
climates, such as acacia and tamarisk species
(among others).

6. To ensure successful establishment and good
development of young saplings it is recom-
mended to provide them with supplementary
irrigation in the dry season during their first
three years, in accordance with the amount
and timing of rain and runoff events. Compet-
ing vegetation should be treated by mulching
the soil near the sapling, as well as mowing and
spraying.

7. The saplings should be protected from grazing
for a number of years, consistent with the de-
velopment of the trees. Grazing in these newly
planted areas should be prevented until ap-
propriate. Planting sleeves provide reasonable
protection against sheep grazing, yet are not
sufficient for preventing damage from cattle,
goat, or camel grazing.

Coping with Invasive Plant Species

Invasive plants are those plants alien to the local
habitat whose presence is a result of anthropogen-
ic activity. They are considered invasive when they
spread rapidly (over 100 meters in SO years) and
establish themselves extensively in new areas.

Invasive species may lead to tangible changes in
ecosystems, excluding local species and causing fi-
nancial damage. Sustainable management of open
landscapes should strive to minimize the establish-
ment and spread of invasive species. Nevertheless,
the environmental consequences of actions in-
tended to deal with invasive species, such as chem-
ical pesticide spraying and so on, should be taken
into account.

There are three elements in dealing with invasive

species:

1. Avoiding the introduction of invasive species
to Israel: in our context, this means avoiding
planting alien invasive species in forests.

2. Preventing establishment and proliferation
in forestlands: minimizing disturbances (e.g,
certain types of soil cultivation) that encourage
establishment and spread of invasive ruderal
species.

3. Eradicating invasive species that have
penetrated forestlands: taking steps such as
spraying, uprooting, etc. to eliminate invasive
species.
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Visitor Management in the
Forest

A prime objective of forests in Israel is to provide
recreation, hiking, and leisure opportunities in
the outdoors. Extensive forestlands border on
settlements and are the basis for many public
activities. Israel is a densely populated country
and there is great demand for open landscapes
for recreation. KKL-JNF considers it extremely
important to develop recreational facilities in open
areas, and insists that these services be provided
free of charge.

‘Visitor management’ means intelligent planning
and management of the visitor activity in the forest
and the necessary supporting infrastructure. This
management aims to provide optimal, sustainable
recreational services.

The Goals of Visitor Management

The main goal of visitor management is adapting

and balancing public demand while maintaining

the sustainability of the forest. This should be
expressed in the following manner:

1. Regulating visitor activity in time and space,
while adjusting it to the demand that changes
over time

2. Tailoring the type of activity to the different
forest areas

Single-track bicycle trail in Adulam Park, the Judean Lowlands.

3. Accommodating for the infrastructure re-
quired in the forest

4. Educating the public and increasing its affinity
for the forest and the outdoors

Considerations for Visitor
Management in the Forest

1. Forest location: defining the target popula-
tion and the type and intensity of activity ac-
cording to its location in the forest

2. Target population: defining the types and
extent of activities and infrastructure required
according to the target population

3. Public involvement: connecting with com-
munities and the forest user population
through the forest planning and development
process to attract visitors

4. Natural, scenic and heritage assets: defining
the natural, scenic, and heritage assets in the
area; ensuring their preservation and mainte-
nance while simultaneously opening them to

the public

5. DPreserving open landscapes: encouraging
visitor activity and improving the association
of the public with open landscapes under
threat of over-development

6. Stakeholders: coordinating development and
public activity with stakeholders, e.g., local

government, the Israel Nature and Parks Au-
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thority, and the Israel Antiquities Authority

Entrepreneurship opportunities: identifying
the need for services and activities that could
be supplied to the public by business entrepre-
neurs, such as restaurants and bicycle renting
services

Safety

Maintenance and operating restrictions

Principles of Visitor Management in
the Forest

L.

Concentrating intensive visitor activity in
specific sites and in limited areas and assigning
most of the forest area to non-intensive activity
or no organized activity.

Positioninglarge visitorreceptionareas, suchas
information centers, restaurants and memorial
sites, adjacent to existing infrastructure such as
roads, settlements and parking lots.

3.

Developing visitor infrastructure based on
the extent of existing or projected demand,
bearing in mind the carrying capacity of visitor
reception areas and the sustainability of the
forest surrounding them.

Using methods and materials friendly to the
environment and to human health for visitor
infrastructure, e.g.,, non-toxic paint, materials
that do not disintegrate and disperse in the
environment, and closed containers for trash
collection.

Integrating business initiatives to supply needs
that have been defined, and which KKL-JNF
cannot provide by itself. The goal is to provide
the public with services and not to generate
revenue for KKL-JNE.
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Visitor Management Plan

The visitor management plan will be a part of
the forest plan. A more detailed plan will also
be needed, particularly with respect to routine
operation and safety in visitor activity areas. The
plan should include the following elements:

1.

Defining the target population according to
the type of activity (cycling, picnicking, etc.),
settlement or region, community, and sector
(students, youth); if the target population re-
sides in the settlement adjacent to the forest a
specific site may be defined as a community or
municipal forest.

Defining anticipated scope of use

Aroad system for vehicles and trails for pedes-
trians and bicycles, all open to the publicin the
forest

An array of entrances to the forest

A signage and information system: en-
trance, directional, informational and instruc-
tional signs, informative brochures and maps,
and information available on the internet

Defining sites and special places in the for-
est, such as scenic lookouts, flowering sites,
and natural springs, and determining their

Signage and information. Directional sign in Sataf Forest, Judean Mountains.

10.

11.

12.

required development — access roads, installa-
tions and so on

Defining areas that will serve as recreational
areas for intensive visitor reception and deter-
mining the development they require

An accessibility plan and consideration of
special needs populations

Integrating commercial entrepreneurship to
increase the diversity of visitor services, e.g,,
food, rental equipment, and guiding

A plan for monitoring visitors to track the
extent, types and trends of use, in order to up-
date the plan

An operating system with details of the rou-
tine actions required to receive and serve
visitors, e.g., trash collection and removal,
monitoring and maintenance of facilities and
infrastructure, educational instruction, activ-
ities and information stations; specifying the
required frequency for each action and the
means required for it

A safety file that includes a survey of existing
or potential safety hazards in the areas of vis-
itor activity, details of necessary steps to treat
them, and a plan for maintaining the safety
system



Protecting Forests from
Wildfires

Protecting forests from wildfires involves reduc-
ing the number of wildfires and the extent of the
burnt areas, and in particular, minimizing the
damage caused by wildfires to forests, property,
.and human lives

To achieve this goal a number of steps are to be
:taken before a wildfire breaks out

1. Analyzing the degree of fire risk and preparing
a comprehensive plan to protect the forest
from fire

2. Creating firebreaks to allow safe, effective fire
extinguishing

3. Establishing firefighting infrastructures such
as roads and water-refill stations

4. Performing forestry treatments to reduce the
risk of wildfires throughout the forest area

5. Preliminary planning of firefighting steps based
on the degree of risk and possible scenarios

i iy L3

Firebreak around the Mevaseret Tsiyon community.

Firebreaks

Firebreaks are areas designated to slow down the
progress of the fire front and the fire intensity
to allow safe and effective action by firefighting
forces. This goal will be achieved by reducing the
amount of combustible material in the firebreak
and creating a horizontal and vertical break in the
continuity of these materials.

We stress that firebreaks are designed to facilitate

the work of the firefighters and not to stop the fire
on their own.

Principles of Developing Firebreaks

The following two factors affect the rate of progress
of a fire, in addition to weather conditions:

1. Theincline of the slope - the steeper the slope,
the stronger the fire will be.

2. The combustible material — the taller or more
flammable the trees, or the greater the tree or
shrub cover, the more intense the fire that will

develop.

The schematic parameters of the firebreak width
listed below will be adapted to the parameters of
the specific area, i.., in areas with steeper slopes
and tall and continuous combustible material, the
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dimensions of the firebreak should be larger, and in
the opposite case, the firebreak should be smaller.

Types of Firebreaks

1. Firebreak surrounding a residential area:
prevents the spread of fire from the forest into
the settlement, and to a certain extent, in the
opposite direction (from the settlement into
the open landscapes)

2. Firebreak in the forest: divides the forest area
into units and creates buffers between them to
help prevent the fires from spreading from one
unit to another

Structure of a Firebreak at the Point
Where the Forest and Settlement Meet

Firebreaks comprise two strips:

1. The first strip is 15-25 meters from the line of
buildings towards the forest; it contains very
sparse trees and shrubs (canopy distance of at

Figure 10
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least 10 meters) and the trees are pruned high.
This strip includes a road adjacent to the line
of houses and fire hydrants set on the side of
the road at regular distances of 100 meters. It
is possible to add giant sprinklers to the fire-
break and apply preventive fire retardants in
early summer.

2. 'The second strip continues from the first
strip and is at least SO meters wide; it includes
sparse forest or woodland, with a canopy cov-
er of 20-30%. The distance between crowns
is 3-6 meters, depending on the species and
the height of the tree. High pruning is re-
quired for trees and shrubs. This type of strip

may be created in orchard formations as well.

In the Forest

1. Optimal location: on ridgelines, along wide
roads with exits in both directions.

2. Inthe center of the firebreak there should be a
road that is 4-6 meters wide.
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3. On both sides of the road there should be
a strip 10-20 meters wide, clear of trees and
shrubs (‘clean strip’). The required width of
the clean strip depends on the tree height and
slope angle; the taller the trees and the steeper
the slope — the wider the clean strip must be.

4. Adjacent to the clean strip, 35-50 meters
on either side, there should be a strip of
low-density forest, with a canopy cover of
20-30% and high pruning with no shrubs in
the understory or contact between the tree
crowns. This type of strip may be created in
orchard formations as well.

5. Water-refill stations are to be placed near or on

the firebreak.

Maintaining Firebreaks

The primary objective of routine firebreak
maintenance is to prevent regeneration of trees
and shrubs. The development of herbaceous
vegetation should also be prevented as much as
possible. Grazing, mowing, tilling, prescribed
burning, spraying, and tree-cutting may be used
for maintaining firebreaks. Firebreak maintenance
will be performed according to the development
of the vegetation. Grazing is the preferred
method as it is the most effective and has the least
significant environmental consequences.

Plan for Protecting Forests from
Wildfires

To protect the forest from wildfires, a plan that
includes measures to prevent fires and plans for
fighting fires that eventually break out must be
prepared. The first step is a fire risk analysis that
serves as the basis for the entire plan. This analysis
should include the following data:

1. The type and spatial distribution of the
combustible material

The fire history

3. 'The potential damage to settlements, facilities
inside and outside the forest, local habitats, etc.

4. 'The climate regime with a focus on extreme
events

Ground firefighting with water from a firetruck. Mt. Carmel
wildfire, 2010.

Aerial firefighting with seawater. Mt. Carmel wildfire, 2010.

5. 'The fire protection plan will include the
following:

1. The entire reference area covered by the Forest
plan, rather than the planned area alone, as
fires are not limited to defined administrative
areas.

Firebreaks
3. Roads and access ways to the area for
maneuverability of firefighting forces
. Water-refill stations
S. High-riskforestareas that should be prioritized
for treatment

6. Preliminary planning of firefighting actions
tailored to a number of different scenarios and
degrees of risk
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