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Definition of Key Terminologies

Afforestation: Establishment of a forest in a previously unforested area.

Annual allowable cut: Volume of trees biomass that can be harvested annually from a forest
without affecting its growth and health.

Artificial regeneration: Artificial regeneration is defined as the renewal of forest crops by sowing,
planting, or other artificial methods.

Biodiversity: The variety of life forms in each area can be categorized in terms of number of species,
variety of plant and animal communities, genetic variability, or some combination of these
categories.

Biomass: Any organic matter, including forest and mill residues. Forest biomass is usually obtained
through in-woods chipping of all or some portion of trees, to include tops and limbs, for
energy production.

Block: An area of land or timber that has been defined for management purposes. One block may
be composed of stands of different species or ages.

Breast height: A fixed height of 1.3 meters above the ground level.

Canopy: A layer or multiple layers of branches and foliage at the top or crown of a forest’s trees.

Clinometer: An instrument that is held at eye level to read stump height and merchantable or total
height when standing 50 and 66 feet from the base of the tree. The difference between the
two readings yields the height.

Competition: The struggle between trees to obtain sunlight, nutrients, water, and growing space.
Every part of the tree, from the roots to the crown, competes for space and food.

Conifer: A class of trees that are evergreen, have needle or scalelike foliage and conelike fruit;
often called softwood. Examples include pine, hemlock, cedar, and cypress.

Conservation: Planned management and wise use of natural resources for present and future
generations.

Cover: (a) Any plant that intercepts rain drops before they reach the soil or that holds soil in place;
(b) a hiding place or vegetative shelter for wildlife from predators or inclement weather.

Crown: The branches and foliage at the top of a tree.

Crown-class: A tree classification system based on the tree’s relative height, foliage density, and
ability to intercept light. Crown-class measures past growth performance and calls attention
to crop trees that could benefit from future thinning and harvest operations. There are four
classifications: a) Dominant trees: Larger-than-average trees with broad, well-developed
crowns. These trees receive direct sunlight from all sides and above. b) Codominant Trees:
Average-to-large trees with medium-sized crowns that form the forest canopy. These trees
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receive full light from above but are crowded on the sides. c) Intermediate Trees: Medium-
sized trees with small crowns below the general level of the canopy. Intermediate trees
receive little direct light, are poor crop trees, and should be removed during thinning
operations, and d) Suppressed or Overtopped Trees: Small trees that grow below the tree
canopy and receive no direct sunlight from any direction.

Current annual increment: Increment of trees or stands in each year. Increment can be height,
diameter or biomass.

Deforestation: The permanent conversion of land from forest to non-forest. FAO defines
deforestation as “the conversion of forest to another land use or the long-term reduction of
the tree canopy cover below the minimum 10% threshold.”

Degradation: Degradation refers to changes within the forest that negatively affect the structure
or function of the forest stand or site, and thereby lower its capacity to supply products and
services.

Diameter of tree: Diameter measured at 1.3 meters above ground level.

Diameter tape: A steel measuring tape that has a scale calibrated to read a tree’s diameter when
wrapped around the tree’s circumference.

Ecosystem: A loosely defined area consisting of numerous habitats.

Ecosystem services: Benefits people obtain from the goods and services produced by an ecosystem
e.g., water and air purification, nutrient recycling, recreation, biomass for fuel.

Erosion: The wearing a way of land or soil by the action of wind, water, or ice.

Even-aged Forest: Forest composed of trees at almost the same age. A natural forest with 25%
variation in age is also considered an even aged forest.

Felling diameter: A threshold diameter set to harvest trees from a forest. Also known as exploitable
diameter.

Forest: Land spanning more than 0.5 hectares with trees higher than 5 meters and a canopy cover
of more than 10%

Forestry: The art and science of managing forests to produce various products and benefits
including timber, wildlife habitat, clean water, biodiversity, and recreation.

Forest management plan: Written guidelines for current and future management practices
recommended to meet management objectives.

Forest operational plan: Approved plan to manage a forest for a certain period.

Forest type: Groups of tree species commonly grow in the same stand because their

environmental requirements are similar.

Group selection: (a) The removal of small groups of trees to regenerate shade-intolerant trees in
the opening (usually at least 0.101 hectare). (b) A specific type of selective felling.
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Growing stock: Sum of trees/plants growing in a forest by number or by volume.

Improvement felling: An intermediate cut made to improve the form, quality, health, or wildlife
potential of the remaining stand.

Increment: Growth of a tree or a forest in terms of height, diameter or biomass in a certain period

Mature tree: A tree that has reached a desired size or age for its intended use. Size, age, or
economic maturity varies depending on the species and intended use.

Mixed forest: Forest composed of two or more species of trees/plants.

Mother tree: Tree retained in a forest to produce seeds and provide shelter.

Natural regeneration: The growth of new trees in one of the following ways without human
intervention: (a) from seeds carried by wind or animals, (b) from seeds stored on the forest
floor, or (c) from stumps that sprout.

Non-timber forest products: Any product derived from the forest that is not used as timber — e.g.,
medicinal herbs, resins, mushrooms, berries, ferns, cones.

Periodic annual increment: The average annual increment of crop within certain period

Pest: Any organism that is out of place or causes stress to a desired organism.

Pole: A plant with a diameter between 10 and 29.9 centimeters

Prescribed or controlled burning: The use of fire under specific environmental conditions to
achieve forest management objectives. Used to reduce hazardous fuel levels, control
unwanted vegetation, favor desired vegetation, and improve visibility and wildlife habitat.

Pruning: Removal of live or dead branches and twigs from a plant

Pure forest: Forest composed of at least 80% trees of a single species.

Pure stand: A timber stand in which at least 75 percent of the trees in the main crown canopy are
of a single species.

Reforestation: Reestablishing a forest in a deforested land or degraded forest

Regeneration felling: A cutting strategy in which old trees are removed while favorable
environmental conditions are maintained for the establishment of a new stand of seedlings.

Regeneration period: Time period between regeneration and forest establishment

Reproduction: (a) The process by which young trees grow to become the older trees of the future
forest. (b) The process of forest replacement or renewal through natural sprouting or seeding
or by the planting of seedlings or direct seeding.

Rotation age: Time period between regeneration and final felling of a forest crop

Rotation: The number of years required to establish and grow trees to a specified size, product, or
condition of maturity.

Sample plot: It's a representative area used to collect information about a forest's composition
and structure.
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Sapling: Sapling is a tall perennial woody plant having a main trunk and branches forming a distinct
elevated crown; includes both gymnosperms and angiosperms. Saplings generally have
greater than 1.3 m height and have a diameter at breast height less than 5 cm.

Seed tree felling: A harvesting method in which a few scattered trees are left in the area to provide
seeds for a new forest stand. Selection of seed trees is based on growth rate, form, seeding
ability, wind firmness and future marketability. This harvesting method produces an even-
aged forest.

Seed year: A year in which a given species produces a large seed crop over a sizable area. Some
species of trees produce seeds irregularly.

Seedling: Seedling is a young plant sporophyte developing out of a plant embryo from a seed.
Seedling development starts with germination of the seed having a height less than 1.3 m. It
can be considered as regeneration materials.

Selective felling: The periodic removal of individual trees or groups of trees to improve or
regenerate a stand.

Shelterwood felling: Removing trees in the harvest area in a series of two or more cuttings so that
new seedlings can grow from the seeds of older trees. This method produces an even-aged
forest.

Shrub: Shrubs are woody perennial plants, generally of more than 0.5 m and (usually) less than 5
m in height on maturity and without a definite stem, i.e., they produce several shoots or
trunks from the base.

Silviculture: Science of cultivating and growing forest crops.

Silvicultural operation: Silvicultural treatment applied to cultivate and grow a tree or a forest crop.

Silvicultural system: Planned program of silvicultural treatments during the entire life of a forest
crop.

Site preparation: Preparing an area of land for planting, direct seeding, or natural reproduction by
burning, chemical vegetation control, or by mechanical operations such as disking, bedding,
scarifying, windrowing, or raking.

Slash: (a) Tree tops, branches, bark, or other residue left on the ground after logging or other
forestry operations. (b) Tree debris left after a natural catastrophe.

Slashing: (a) A harvesting function of cutting felled trees into shorter lengths; also known as
bucking. (b) a cleaning practice used in plantations to cut back less tough competing
vegetation with a light cutting tool or machine.

Species: A group of related organisms having common characteristics and capable of
interbreeding. Loblolly and Virginia pine are common species that can be interbred.

Stand: A group of trees that are sufficiently the same in species composition and arrangement of
age classes and condition so that they can be managed as a unit.
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Stocking: A description of the number of trees, basal area, or volume per acre in a forest stand
compared with a desired level for balanced health and growth. Most often used in
comparative expressions, such as well-stocked, poorly stocked, or overstocked.

Stump height: stump height is measuring 15 cm above the ground level. Stump: Remaining part of
cut tree usually height is less than 1.3 m.

Sustained yield: Management of forestland to produce a relatively constant amount of wood
products, biomass, revenue, or wildlife.

Thinning: A tree removal practice that reduces tree density and competition between trees in a
stand. Thinning concentrates growth on fewer, high-quality trees, provides periodic income
and generally enhances tree vigor. Heavy thinning can benefit wildlife through the increased
growth of ground vegetation.

Tree: A perennial woody plant that has many secondary branches clearly above the ground on a
single main stem or trunk with clear apical dominance. Plant with a diameter of at least 30
centimeters

Understory: The area below the forest canopy that comprises shrubs, snags, and a small tree.
Because the understory receives little light, many of the plants at this level tolerate shade and
will remain part of the understory. Others will grow and replace older trees that fall.

Uneven-aged Forest: Forest composed of trees/plants with various ages or ages classes

Volume table: Table showing the estimated average volume of trees based on diameter, or
diameter and height.

Wildlife: A broad term that includes non-domesticated vertebrates, especially mammals, birds,
and fish.

Wood: The solid interior of a tree.

Yield: Number or volume of trees that can be harvested annually or periodically, from a forest

Yield regulation: Yield regulation means to estimate the amount of yield, i.e., how much should be
harvested (cut), where to harvest, when to harvest and 'in which form', i.e., either main
felling, intermediate felling, etc.
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Introduction

Training approach

The training design has been created on principles of participatory learning, bottom-up idea’s
consolidation, more field-based exercise rather than class theory, encouraging contributions from
all so that participants can construct on their own experiences. A participatory approach
encourages mutual respect, confidence, cooperation, learning exchange, value each other and
shared decision-making during the training.

The aim is for participants to replicate these methods in their own training. Some of the core
values are:

m All sessions will be active and practical.

m The emphasis will be on peer support, positive feedback, and excitement.

m Experienced trainers in facilitation will support interactive learning processes.

m The series of learning sessions will allow participants to practice their skills.

m At regular intervals, participants will be given the chance to extract their own lessons
learned.

How to strengthen the learning process

This training manual is proposed to guide a learning process that pulls on ideas based on adult
experiential learning (Kolb 1984, Kolb et al 2000) and social learning theory (Buck et al 2001,
Cundill et al 2014). The training methodology is based on the following essential features:

m Participants are plentiful sources of information, and their individual experiences offer a
considerable resource for problem-solving and learning.

m Participants should be actively employed in the process of their own learning, especially
in any pretraining assignments and exercises during the training period.

m Learning is activated by inspiring participants in training to pursue new knowledge, skills,
and behavior and to utilize the newly learned knowledge and skills in their work and
personal environments. Facilitation of such learning appears only by fully engaging
participants in new practices and by having them follow, reflect, and take out upon these
experiences to progress.

m Learning prospers in a setting that nurtures, partnership and the exchange of ideas and
perspectives. People learn by modelling, observing and imitating others. Establishing
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learning conditions in which participants can work and learn together is thus essential in
this regard.

In line with this training approach, and to reach the learning objectives, the training
sessions in this manual have been organized around the following basic steps:

m An activity that helps participants understand concepts through facilitated and
structured experience, both through indirect (such as observation or field exercise) and
direct (such as group exercise) exposure.

m An analysis that allows participants to examine and reflect on the completed activity.
m Assimilation to help participants synthesize their ideas and perspectives.

m Application, carried out by means of assignments or action plans, in order that
participants learn how to practically use their new knowledge and skills. These four steps
help both participants and trainers evaluate the learning achievements in relation to the
expected results.

Need for manual.

In the past Nepal used to get trained forester from Deharadun India and currently they are
graduated within the country. Forest management in Nepal has been practiced over hundred
years. Selective felling in the thick forest blocks were practiced during the Rana regimes to supply
timber to India for railway league construction. However, science-based forest management
began during 1970%. Forest management objectives mostly driven by socio-economic of the user
and hence the management interventions are not static. In addition, several new technologies are
immersed in this sector and once of learning process may not be sufficient for forestry technicians
to meet the requirement of present day. Hence, they need to update and refresh forest
management skills and knowledge.

Target group of the manual

This training manual has been prepared for the forest technicians/officers/facilitators who are
involved in the planning and implementation of the forest management and the delivery of this
information to various stakeholders such as community based natural resource management
group, forest technicians and students. This manual is specifically aimed at facilitators/trainers
who play an implementation and supporting role in sustainable forest management, implement
policies and programs. It is expected that its users are familiar with subject matter in addition to
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experiential co-learning process including participant-centered learning method and adult
learning process. The target group of this manual primarily are government officers. However,
those people beyond government service who have graduated with a bachelor’s in forestry would
be eligible to participant the ToT on SFM.

Structure of the manual

This training manual primarily covere forest management, forest rotation, silvicultural system, and
operations, growing stock, yield regulation, forest governance, harvesting and logging operations,
post management operations, inclusive forest management planning. The training contents have
divided into 7 modules that harmonized principle of "translating from more general to specific".
Training facilitators will be able to use this training manual in many ways. It has been designed for
7 days as per fulfilling inter/national standards, and criteria of the training objectives, target
participant. However, training institutions can develop a tailormade package in 3 to 5 days
depending on the time, cost, location, target participants and availability and capacity of
facilitators. This manual incorporates knowledge, skills and topic related information that helps to
be used in simple way for training facilitator/resource person. The detailed session plan is given in
Annex: 1. The manual is not static; this must be revised time and again to cater to the cutting age
demand and technologies.

How to use the manual

Instructions to Users

As the lead facilitator or master trainer, keep in mind the main objective of the training. What do
you want the participants to have gained by the end of the training course? What change in
knowledge should they demonstrate? Also keep in mind these points:

e Be ready to spend more time than initially planned on main topics though needed
assessment if it is clear the group needs additional time to work through ideas or practical
tasks. It is better to do a few things well rather than to speed through the entire curriculum
and risk losing the group’s concentration.

* Be flexible and spend time discussing issues important to the group, even if not initially
planned. You should, however, not lose sight of the final goal.

¢ And finally, enjoy the training and the participants, and embrace the opportunity to learn
from the experience.
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Guiding Principles for Facilitators

It is up to the course trainers and facilitators to make use of those guidelines and materials in the
handbook that best suit the proposed course.

e Easily understood tasks should be addressed at the beginning of the training course.

¢ Broad concepts and technical terms applicable throughout the course should be
introduced at an early stage and complemented by supplementary materials where
necessary.

* Concepts or skills likely to be frequently used should be addressed in the course content.

e Difficult tasks that involve complex elements and concepts should be introduced in an
incremental fashion.

Teaching Learning Methods

Brainstorming: is generally a first step to generate interest and involvement. The trainer
facilitates sharing ideas and asks learners to suspend evaluation or judgement. Ideas can
be discussed later for practical consideration.

Interactive talks: Encourage participants to be active and analytical in their learning
approach.

Illustrative talks: These are lectures supplemented by illustration and audio-visual aids.
Presentation of success stories and case studies is also a useful method.

Group exercise: This method is an effective instrument for participatory learning, whereby
the trainer acts as a group adviser, facilitator, and mentor.

Panel discussions: This is one way to promote participatory learning. Here the role of the
trainer is limited to coordinating and moderating the discussion, while the participants are
the panelists and act as catalyst agents of the learning process.

Fishbowl: Fishbow!| Exercise is a group discussion or activity that involves creating an inner
and outer circle of participants. The inner circle actively participates in the discussion, while
the outer circle observes and takes notes. After a set period, the roles can switch. This
exercise encourages active listening, reflection, and diverse perspectives.

Snow Bolling: Snowballing Exercise is a group activity that encourages participants to share
their thoughts, ideas, or responses in a structured and interactive manner and come on
with common ideas.

Gallery presentation: A gallery presentation is a visual and interactive way to showcase
information, ideas, or projects in a gallery-like setting. This format is often used for
exhibitions, conferences, or training sessions where visual impact is crucial.
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Role play: This is one of the most effective training methods of participatory learning where
participants put into action their new skills. A scenario is created whereby individual
participants are assigned roles which they enact to demonstrate the skills learnt.

Classroom exercises: These supplement the knowledge input provided through lectures
and topics presented during the training session. Examples include developing a plan of
action for a training program.

Field exercises: Participants go to the field and interact and learn from community
members and other concerned stakeholders.
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Module 1: Learning environment
setting

Session-1.1: Participant’s introduction

Background information

Introducing participants, each other with their name, residence, experiences, hobby, etc. helps to

know each other and make them open during the interaction. This training aims to involve

participants in an interactive and participatory learning situation. The learning process becomes

effective if the learning expectations of the participants are met during the training period. In

addition, during the training participants need to play certain roles and take responsibilities as well

as maintain certain norms that help for a conducive learning environment.

Learning objectives

At the end of the session, Participants will be able to

Time

Feel at ease in the group and acquaint themselves.
Describe the objectives of the training.
Raise their expectations and agree on training itinerary; and

Set norms “Do and don’t” during the training period.

1:00 hour

Equipment and materials requirements

Power-point or flip chart presentation on training objectives and itinerary

Training materials: Flip chart pater, markers, masking tape, meta-card, thumb pins,
writing pad and pen, attendance sheets, and a list of Nepali Proverbs.

Training pre-test sheets

Multimedia projector

Session facilitation process

1. Registration and welcome

1. Register and welcome the participants, distribute stationery, collect letters if provided by

institution.
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. Participant’s introduction

1. Explain the background and objectives of the session.

2. Arrange the participants sitting in a circle. Distribute paired-proverbs and ask them to
find their pair.

3. Ask each participant to find and introduce their pair. Introduce: name, education,
address, institutions, current role, and experience in forest management.

Training objective and itinerary

1. Provide 2 meta-cards to each participant and ask them to write one expectation on each
card.

2. Collect Meta —cards and read them all loudly. Pest that in board in different group.

3. Present the objective of the training and itinerary of the training. Clarify the scope of
training if all the expectations are not covered in the training explain the scope of the
training. If addition things within the scope of the training, include them in the training
itinerary.

4. Distribute objectives and itinerary of the training is given in handout 0.2.

Understand the knowledge.
1. Distribute Pre-test sheet (please see handout 0.3 below). Explain briefly how to fill the
sheets and ask one participant to collect the sheets.
Explain that based on the pretest results, facilitators adjust their sessions.
Norms development and committee formation
1. Through plenary discussion, develop a norm related to do and don’t during
the training period. Write them down on a chart paper and pest them on a
wall so that all can read it at any time.
2. Ask the participants to form different committees such as review and
reporting for every day, entertainment, logistic support etc.
Conclusion
1. Conclude the session with a summary of session activities against objectives.
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Handout 0.1: List of Nepali proverbs

Akkhoro roti

Nachna jandaina

Kam garne kalu

Kam kuro akatira

Nau dinma naulo

Jun goruko sing chhaina
Aaphu takchha mudho
Nadi ne bajai

Sarpa pani marne

Yek hatle

Yekle thuki suki

Aghayeko bhanchha danda
pari khau

Kholo taryo
Aghi pachhi anta
Sojho aulale
Aakshko phal

Sawanma aakha phuteko
goru

Aakashka rahu, patalko ketu
Tai rani mai rani

Rat bhari kuryo

Gheu na tel

Bat garne swar chhaina
Kam sache aaphulai

pakdaina

aagan tedo

makai khane bhalu

kumlo boki thimi tira

bis dinma birshiyo

usko nam tikhe

bancharo takchha ghudo
budhabaar barchhin

lathee pani na bhachhine
taali bajdaina

sai thuki nadi

bhoko banchha danda wari khau
lauro birsiyo

chaitama janta

gheu audaina

aakha tari mar

sadhai hariyo dekhchha

yek palta napari kasari chetu
kasle bharchha kuwako pani
budhi jimdai

paka budhi sel

rag gaune shokh

thau sache arulai.
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Handout 0.2 Training objectives:

The overall objective of the training is to equip participants with tools and techniques on

sustainable management of forests. The specific objectives include, at the completion of all

modules, participants will be.

© N o O~ W RE

Able to explain important theoretical aspects of Silviculture and Forest Management,
Able to conduct forest resource assessment,

Able to analyze demand and supply of ecosystem goods and services,

Develop vision, objectives, and strategy for sustainable management of a forests,

Design silviculture and management prescriptions for different types and forest,

Able to explain safeguards mechanism and use of safety gears,

Demonstrate on how to use power chain saws and other transportation means,

List out the process and techniques post operations protection and management of forest
and

Explain the key readiness steps for community to take responsibility of forest

management.

Handout 0.3 Pre-test sheet:

Some Fundamental Questions of Forest Management

N un ok

List down at least two types of rotations normally practiced in Nepal.

In a fragile gentle slope, which silvicultural system you prefer for managing Sal dominated
broadleaved forests?

List two reasons how transect walk with rapid forest assessment is helpful in forest
management planning.

List out modern equipment used for forest inventory process.

List down the criteria for selecting a mother tree.

Under Safety and Safeguards, list out the key areas we need to consider.

List down the three key activities of post harvesting operations.
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Module 2:
Overview of
silviculture
and forest
management
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Module 2: Overview of silviculture
and forest management

Module 2 is designed to recap the overview of Silviculture and Forest Management to make
common understanding among the participants. In the end of this module, participants will be

able to

e Explain the relationship among growing stock, increment and forest management
prescriptions,

e List down the importance and method of application of forest rotation in management of
even aged forests,

e Explain the role of yield regulation concept in sustainable forest management; and

e List out application of various silviculture systems and operations based on forest types
and management objectives.

Training of Trainer in Forest Management | 12



Session-2.1: Concept of forest rotation

Background information

The forest rotation normally applies in management of plantation or even aged forests. The forest
rotation is the time elapse between establishment and final harvesting of forests. Trees or stands
are harvested after their maturity means when the stand can meet the objective or purpose. For
objectively managing forests, the concept and application of different types of rotation age (age

of final harvesting) is very important to understand.
Learning objectives
At the end of the session, participants will be able to

e Define the rotation period and age,
e Describe different types of forest rotation, and
e Develop a matrix of rotation for various species based on the objective of forest
management.
Time 1:50 Hours

Materials and equipment requirements

e Power-point presentation on definition, types, and application of forest rotation.

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins.
e Multimedia projector

Session facilitation process

1. Define rotation.
1. Explain the objective of the session.

2. Distribute meta-cards to each participant to write the definition of forest rotation,
rotation period/age and establishment period.

3. Collect and loudly read the answer.

4. Agree on a common definition.

2. Types and application of forest rotation

1. Through plenary discussion, list down the types of forest rotations,

2. Divide the participants into three groups and assign them at least two rotation types. Ask
the group to discuss, define and write down application with examples (15 minutes),

3. Ask each group to present their group work (5 minutes each group),
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4. Allow participants for constructive feedback, and

5. Present the summary PP slides to recap the whole session.

3. Conclusion
1. Allow participants to raise questions and address them. Give priority from peer to
answer.
2. Ask a few questions to participants to gauge their understanding.

3. Conclude the session with summary.

Handout 2.1: Concept and application of forest rotation

Concept

Agricultural crops are sown, they ripen and are harvested once or twice a year. In this case their
maturity period is easily observed. However, in the case of forest crops the maturity age is
generally longer i.e., 10 years to 80 years depends on the objective of the forest management,
species, and site quality. Maturity in a forest crop/tree is generally estimated by the age, size, and
growth vigor. Beyond age/size, quality of timber starts falling off or the volume added may be
ineffective. Maturity of timber depends on the natural condition of growth and economic
condition.

Definition

Forest Rotation is the period in which a forest crop takes between its formation and final felling.
It is also called the production period. According to Osmaston, it is the interval of time between
the formation of a young crop by seedling, planting or other means and its final harvesting. Jerram
defines rotation as the period which elapses between the formation of a wood and the time when
it is finally cut over.

Application

Table 1 Application in regular forest

Applications Limitation

= Rate of growth will vary with
site quality for the same
species.

= |t involves sacrifice of immature
trees/crops, as some will not

have reached exploitable size.

= Rotation is easily applicable to mostly regular crops.

= |n clear- feeling system and plantation, rotation is
definite period of interval between the year of
formation and final felling.

= |nregular forests in general, entire crops of trees of a
sizeable area are felled at a time (regeneration period
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in Regular Shelterwood System) when ready for = Accidents, such as fire, disease,

feeling. and wind-throw may happen,
= Thereis a bit of a clear production period which can necessitating felling earlier than
be planned at beginning time to give timber, which planned.
satisfies the object of management. = To obtain desired profits, stand
= |n Shelter wood system, rotation is fixed for the will have to be felled finally at
whole working circle as a unit, as the average length various times depending on
of time between the establishment of crops and their their rate of growth.
harvesting.

ii. Application in irregular forests
In uneven aged (irregular) selection forest, trees are selected individually on their merit for felling.
Felling depends on:

e Qualities of size, vigor, and suitability for markets.

e Silvicultural principles, e.g., removals of inferior stems in favor of better ones.
Inirregular systems, it has greater flexibility, and enables forester to adopt feelings to suit different
rates of growth caused by variation in site or species. Moreover, forest is a perpetual entity and
shouldn’t suffer complete clearance of trees on any part of the area, except periodical thinning.
Generally, rotation period is equal to that of the average age of the exploitable size trees, at which
they attain the size required to fulfill the objective of management. Normally, maturity in selection
forests is related to size, and exploitable size is fixed for removal of individual trees. Size is used

as a standard for exploitability, and not age.

Importance and types of rotations

Rotation is an important factor in regulating yield and a tool for proper management of the forest.
e |tis a part of planning and hence easy in management.
e [t fixes the time of harvest for specific purposes.
e |t guides us to provide maximum benefits from a limited resource.
e Regulation of Yield
e |t fixes the size/quality of trees for specific purposes.
Its type depends mainly on the objective of management as described in the section below.
i. Physical rotation
It is the rotation, which coincides with the natural lease of life of a species on given site. The
natural life span of trees varies greatly with species and site factors. This rotation is applicable
only in the case of protection and amenity forest, park lands and roadside avenues. It is long and

indefinite. It is also interpreted as the rotation in which the age up to which the trees remain,
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sound, or produce viable seed in high forest and in coppice crops, can put forth reliable coppice
shoots. This rotation is not of any relevance to economic forestry.

ii. Silvicultural rotation

It is the rotation through which a species retains satisfactory vigor of growth and reproduction
on a given site. It is useful in forests managed primarily for aesthetic and recreational purposes,
where large old trees with accompanying regeneration provide scenic beauty. It is like physical
rotation.

iii. Technical rotation

It is the rotation under which a species yields the maximum material of a specified size or
suitability for economic conversions or for special use. It aims at producing the maximum
material of specific dimension/quality for specific purposes, such as railway slippers, saw logs
etc. Since trees in a crop may yield different assortments of material, and the trees may attain a
given size at different times, it provides no point for fixing the rotation.

iv. Rotation of maximum volume production

It is the rotation that yields the maximum annual quantity of material. The length of the rotation
will coincide with the year when the average or volume increment per unit area reaches the
maximum i.e., the age indicated by the point of intersection of CAl and MAI. MAI refers to the
stand but not that of individual trees. This rotation is particularly suitable for adoption where
the total quantity of wood material is important and not the size specifications, e.g., firewood,
raw material for paper industries.

If rotation is r, final yield (Yr) and volumes of thinning at various ages Va, Vb, Vc etc. then the

age at which is the maximum, is the rotation of maximum of volume production.

Yr+S'v CAl
MAL= T2V
r

Al

Rotation Age

Figure 1 Relation between CAl and MAI

v. Rotation of highest income/revenue
It is the rotation which yields the highest average annual gross or net income irrespective of the

capital values of the forests. It is calculated without interest and irrespective of the time when

_Yr+ZTr—C—Ze

R
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Mean annual net income/unit area.

Where, Yr. = value of final felling (final yield) per unit area

Tr = Value of thinning during rotation period R, per unit area

C = Cost of formation of stand, per unit area.

e= annual cost of annual administration/ maintenance, per unit area

r = rotation (year)
The rotation at which the net revenue as calculated is maximum, is the rotation of highest
revenue/income. This rotation is important from the overall national point of view.
vi. Financial rotation
It is the rotation which yields the highest net return on the invested capital. It differs from the
rotation of highest net income in that all items of revenue and expenditure are calculated with
compound interest at an assumed rate, usually the rate at which the government can borrow
money. It is the rotation which gives the highest discounted profit, usually at its

commencement. This rotation provides the most profitable net return on capital value.

Choice and length of rotation

For considering the choice of most suitable rotation under different social, silvicultural, and
economic conditions, the above-mentioned types may be subdivided into three main groups,
which satisfy three broad objectives.
e Rotations controlling the supply of certain services- i.e., the silvicultural and physical
rotations.
e Rotation controlling the output of material forest products in form or quality- i.e., the
technical and maximum volume production rotations.
e Rotation controlling the financial returns, i.e., the rotation of maximum gross or net

income and financial rotation.
Length of rotation

Within a specific type of rotation, the length of rotation depends on
i.  Growth rate- Species, Fertility, Thinning
ii.  Silvicultural characteristics of the species- Life span, Seed production age etc.
iii. Response of the soil- Exposure, biotic influence etc.
iv. Economic considerations- Cost, price, time

v. Social condition- Socioeconomic, employment, policy
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Rotation determination criteria
There are broadly three criteria to determine rotation.

i.  Biological criteria: Insects, disease, fire, mean annual increment.
ii. Financial / economic criteria: Money yield table, forest rent, land expectation value,
present net worth, internal rate of return, financial maturity

iii. Social /environmental criteria; Weather, labor available, user’s need

Current rotation practices in Nepal:
In the context of Nepal, all the natural forests in different management regime (such as
government managed, community forest, protected, lease hold forest) are found uneven age type
and distributed in different region of country.
* The existing practice of harvesting or removal of forest trees is selective.
* Exploitable diameter limit- 40 Centimeter (cm) Diameter at Breast Height (DBH) for Sal and
30 cm for mixed broad leaves species).
* In the context of community forestry, if the forest is managed for productive function,
either technical or maximum volume production combined with rotation of highest income

can be applied.

Table 2: Rotation age of plantation species that are being practiced in Nepal.

S.N. Species Rotation (year)
1 Cassia siamea 4

2 Dalbergia Sissoo 35

3 Eucalyptus Camaldulensis 7-10

4 Leucana lecocephala 7

5 Tectona grandis 60

6 Pinus Patula 40-45

7 Pinus roxburghii 60

8 Shorea robusta 80

(S.M. Amyta, 2000)
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Session-2.2: Concept of yield regulation

Background information

Yield regulation is very important for sustainable forest management. Products from a forest can’t
be fully harvested once. The harvest limit is estimated in various ways. For example, if the forest
is fully stocked, all the volume obtained from mean annual increment can be harvested called
annual allowable harvest which then estimated as yield for that particular year. There are various

types of yield and methods to estimate and regulate yield in a forest.
Learning objectives
At the end of the session, participants will be able to

e Define yield and yield regulation,
e List out the types of yield; and

e Explain various methods of yield regulation.

Time 1:50 Hours
Equipment and materials requirements

e Power-point presentation on definition, types, and key methods of regulating yield.
e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins.

e Multimedia projector
Session facilitation process
1. Define yield

1. Explain the objective of the session.
2. Brainstorm to recall the definition of yield and agree on.
3. Inplenary, list down the types of yield and discuss the meaning of each and application in

the plenary.
4. Method of estimating yield

1. Through plenary discussion, write down the methods of yield regulation in even aged and
uneven aged forests.

2. Divide the participants into four groups and assign them at least one important method
to discuss in a group (such as technical method/formula, example, and applications) (15

minutes).
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3. Facilitate fishbowl exercise (4 fish and rest members are around the bowl to discuss) for
each group to present each other (5 minutes each).

4. Once the fishbowl exercise is finished, discuss the confusion in plenary.
5. Conclusion

1. Present power point presentation (slide 1.3). Allow participants to raise questions and
address them. Give priority from peer to answer.
2. Ask a few questions to participants to gauge their understanding.

3. Conclude the session with summary.

Handout 2.2: Yield regulation

Background information
Once the structure of a normal or ideal forest has been decided upon, it is necessary to plan the
management of the given working cycle to develop it towards this standard. The management
procedure leading to this result is called yield regulation. Yield Regulation (YR) consists of:
(a) Estimating the productive capacity of the area in its present condition i.e., production
possibility.
(b) Deciding how much of this should be retained to build up the growing stock or how much
of the excess stock should be removed to minimize loss and balance the yield.
(c) Deciding in what localities, time, proportion, and total volume of timer to cut (i.e., where
when and how much to cut).
(d) Deciding on the kind of timber species and size that should compose the volume cut.
The very essence of YR is in determining the cut. There is no single formula for the solution of cut-
determination. This depends on the state and trends of the market, intensity of management and
silvicultural systems adopted. Thus, YR necessarily involves a compromise between economic and
silvicultural consideration in management. Generally, the main objectives why timber production
and telling of trees should be regulated can be broadly discussed under 4 headings namely:
i. Silviculture
(a) Over cutting (i.e., Cutting more than required or cutting more than can be replaced). This may
cause determination of the soil, introduction of unwanted species.
(b) Undercutting: May lead to overmatured trees which deteriorate in wood quality and the seeds
and fruits of which loose viability rapidly. The dense shade of an over-matured tree will make it
difficult for young plants on forest floor to survive due to lack of light.
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ii. Labor

The employer needs skilled labor to carry out work and this can only be obtain through regular
employment. Intermittent employment leads to forced employment of casual labor with
consequent lack of skill and responsibility. Similarly, an employee will not stay in a job or trade that
offers only intermittent employment. It means then that both parties’ employer and employee
suffer when the work is intermittent.

iii. Timber industry

Both the industries themselves and the workforce they employed cannot continue to operate it
the out turn of wood raw material is only intermittent. They must have a continuous and steady
supply of timber to function adequately and profitably.

iv. Economic reasons

We can liken forestry to a business operating within biological limits. These capital investments
are made up of two things — the trees themselves and the money expended in operations in that
forest. Although the owner of the forest may make a profit by waiting 60 years or more for the
trees to mature before selling them, he has nothing to line on in the meantime. Whereas he can
get better returns on this money by merely putting it in a saving bank. We must consider the
capital tied up in the forest to be an investment upon it every sensible pattern expects a return or
profit. Not as a final profit but as a steady interest on the money invested. This can only be got by
regular periodic (Preferably Annual) yield from the forest.

2. Method of YR

The objectives of management are firstly to obtain sustained yield and secondly to aim at a normal
forest. Several methods have been tried particularly in Europe to regulate yield and attain those
objectives. Some methods have been more successful than others. The type of method to be
adapted depends on the type of forest and the degree of accuracy required. The methods used so
far can be divided into 4 major groups:
A. Area only method (direct method)
Annual Coupe Method is the oldest method of regulating the cut (14"-16™) century ago based on
an area and rotation methods. The methods consist of dividing the whole forest into equal areas,
equal in number to the rotation. Each part is cut and regenerated sequentially every year. The Size
of coupe is calculated as area of forest divided by Rotation of the crop. It should be noted that
only one rotation is used throughout. The annual coupe then consists of a series of “R” stands
differing in age by one year (R= Rotation).
Assumptions under this method: -
1. Since there will be site difference or microsite variation; each area will produce a different
yield. It follows therefore that the longer the Rotation the greater the differences will be.
Hence this method is assumed to be best suited for short rotation crops.
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2. The method also assumes an evenness in ages of crop. In general, this method is best suited
for plantations grown on short rotation e.g., fuel wood, poles, pulpwood plantation etc.,

Advantage: The method is direct and simple and aims directly at establishing a normal series of
age gradation in the first Rotation. This is the quickest way of attaining a sustained yield from the
forest.

Disadvantage: This method is rigid and tends to ignore economic and silvicultural conditions, for
example it may entail some heavy sacrifices of immature stands. The method tries to decide ahead
the allowable cut and its location for the whole rotation. Since the tropical high forest is compared
of many different species, it means that the yield from each annual coupe is likely to be vastly
different in the first rotation. This difference is further aggravated by the facts that some species
are economic while some are not. And it is only the economic ones that are exploited several
attempts have been made to overcome this vast difference in annual yield. This includes:

1. Reservation of some rotation of the forest: A part of the forest is set aside as a reserved
area and is not considered as part of the yield. This reserve is intended to be used as a
buffer against large fluctuations in yield and will be used to replace or supplement any
areas of very low vyield. In this case the area of annual coupe is equal to the area of the
whole forest misuse area of reserve divided by the rotation. i.e., Area of Annual Coupe =
Area of whole far - Area of Res. Rotation

2. Free choice of coupes by contractors: In this case, the contractor is allowed to choose
the order in which he takes the annual coupes. Normally the contractor enumerates the
forest and from his data he can nominate which coupe s/he wants to take next. He can
then select yield to suit the market demand.

3. Fixing of minimum felling girth: The third method for adjusting the yield of a coupe is
also practiced in high forest. By this method a minimum fell girth is set for each species
below which the contractor is not allowed to fell. This method acts as a guide against
overcutting and ensures that there is something left behind for the next rotation.
B. Method based on area and volume control.
Permanent fixed periodic block method:
The method of annual coupe is more suitable for the crop that is clear felled at rotation age and
for system of direct plan fix or artificial regeneration. In this method, however, it can be applied
suitably to a high forest system i.e., shelter wood system. The shelter wood system demands a
gradual removal of the trees in the area to encourage natural regeneration. i.e., felling is made on
the same area over a period until the whole area is felled and completely regenerated. The
periodic block is therefore that part of the forest allocated for regeneration or other treatment
during a specific period.
When all the periodic blocks are allocated and maintain their territorial identity or a working plan,
they are termed fixed or permanent periodic blocks. To avoid the vigidity and reduce the sacrifices
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of the permanent periodic block method, the obvious remedy is to abandon fixed periodic blocks
and reallot then according to circumstances at each revision of the work plan namely at the end
of each period. Such blocks that did bit retain their territorial identities at a W. P. is termed a
Revocable periodic block. Generally, we call the period over which the felling is completed as the
regeneration period (P). The whole forest must be divided into several equal areas known as
periodic blocks equal in number to rotation over regeneration period. i.e.

Number of periodic blocks = Rotation = r
Regeneration Period p

For example, if r=100 and p =20

Then number of periodic blocks = 100 = 5= 20

If the total area of the forest is equal to 2,000 hectares, then area of periodic block = 2,000 = 400
hectares.

These periodic blocks are then marked on the ground and hence the system is known as the
Permanent Periodic Block (PB) method. Within each PB, felling is done over a wide area accord to
silvicultural system. Hence it is impossible to calculate yield by area, but it must be calculated by
volume. If the trees were not growing, then the yearly volume yield would be their present volume
(v) divided by the period (P). But they do grow. Now the trees cut at the beginning of the period
have no time to grow but those cut at the end of the period can grow for the whole period. So, on
average the trees put on half the increment (I) they would have put on if they have been left
untouched. So, the volume available for cutting annually in the regeneration block is the present
volume (v) plus half the increment (1) that the untouched stands would have put on in the period.
This can be expressed in symbols known as COTTA’s formula.

Total volume available for few during the period =V + % |

Annual Yield (AY) =V + % lorv+ %l .........(nPpp

Annual increment (i) I P

Substituting i for | in equation i we have AY =V + % i (cotta’s formula) P

Generally, the convenience of this method is its flexibility since felling can be varied in intensity
and position to suit progress of regeneration.

C. Methods based on volume or Volume and Increment of Growing Stock

All methods of YR own at determine how much timber should be cut from a working cycle. The
volume of cut can be determined indirectly through area control methods or directly through
volume control method. Most methods of YR had been based on direct approach which is the only
one available for irregular forest where age-class cannot be recognized by area. There are several
methods based on this direct approach which have been derived based on the relationship
between growing stock and increment under certain assumed conditions and expressed in
formulae. It is always necessary to check whether the presumed conditions have been fulfilled
otherwise these formulae would be misleading.
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Advantages:

1. Applicable to all types of silvicultural system.

2. Useful as an overall guide to appropriate cut.

3. Useful in bringing an unmanaged forest under some degree regulation.

4. Being derived from a mathematical model of the grow stock, it allows for the quick estimation
of the allowable cut often from a limited amount of data.

Disadvantages:

1. Even though more accurate than area method, it could be more expensive in the sense that
regular or constant enumeration will be required and this is time and money consuming and labor
demanding.

2. Increment which is regarded in most volume formulae tends to be a weak figure. If volume or
increment data are incorrect, there is no assurance that the forest is constituted as desired.
Therefore, for safe application of Volume Control Method (VCM) a reasonably high degree of
accuracy of volume and increment data are regarded.

a) Von Mantel’s Formula

Some volume methods are certainly more successful than the others. The simplest method is Von
Mantel’s formula. Von Mantel assumed the concept of a normal forest i.e., that the Normal
Growing Stock (NGS) is equal to the annual yield multiplied by Rn all upon 2.

NGS =1 x r; where | = Annual Yield; 2 r = Rotation

=2 NGS/r
Annual Yield = 2 NGS (Von Mantel’s Formula)/r
b) Austrian Method

The Austrian method is a means of calculate the yield by comparison of Actual Growing Stock
(AGS) and Normal Growing Stock (AGS & NGS). The AGs is assumed that the stock on Rn age plot
is equal to the annual yield and is equal to (1) sum of increment of all the age classes of the growing
stock.

That is: AY = | =R

Where AY = Annual Yield; R = Rotation; i = annual increment; | = i = R = sum of increment of all
the age class of the G.S.iiiVol. |l ill Age Riearlier assumption on the NGS it was found that NGS
= | x r (Von Mantel 2 formula)

However, when the AGS was measured it was found out that the total volume is either greater
than or less than the volume of the normal growth stock. The Austrian tax collector measured the
Volume of the AGs and the volume of the Rn age stand. This was assumed to be equal to | = AY.
He postulated that AY ought to be the volume of Rn (1) age plus the AGs minus the NGS all upon
Rn
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AY =1+ (AGs - NGS) R, and if the AGs is greater than NGS the little excess will be positive and if the
AGS is less than the NGS, the little deficit will be negative.

D) Number and Size of the Tree

Up till now we’ve been discussing methods it takes into consideration the age of the trees. This is
possible where we consider approximately over-aged forest as is obted in clear felling, or in
temperate countries.

In the tropical high forest trees of different ages are all mixed. It therefore becomes meaningless
to use age class distribution as a yard stick or measure of yield regulation. Hence, we apply size
class distribution to uneven-aged forests. Furthermore, it is difficult to know the ages of trees in
tropical high forest since there are no clear-cut relationship between age and size classes.

Also, growth rings are not equivalent to annual rings and so it is difficult to assess the ages of these
trees. Methods of yield regulation of uneven-aged forest based on size classes includes:

a) French Method of 1883 or Meland Method

In this method we divide the growth stock into three parts according to the sizes and these are
equated to the rotation as follows:

Let size at Rn (r) be equal to x, i.e., Rotation Size girth in feet.

R=75x=6

1/3r=251/3x=2

2/3r=502/3x=4

The GS is divided into three.

1. The Large Trees (LT) = 2/3x and above.

2. The Medium Trees (MT) 1/3x to 2/3x

3. The Small Trees (ST) — below 1/3x

The vol. of the large tree is then measured, and the annual yield is then calculated by Cotta’s
formula.

AY=V+%iP

AY Vol of LT + % annual increment of LT 1/3r

Above is of course the figure representing trees in the final yield. During this period thinning has
been done especially among the medium trees and it is assumed that in a well-stocked forest 1/3
of the annual increment of the medium trees can be removed as thinning. In some cases, however
it is less than 1/3 of annual increment i.e., about % only. The total AY therefore becomes Total AY
= Vol of LT + 1/3 annual 1/3r increment of LT

b. Brandis/Indian method

This method was developed to regulate the cutting of teak in Burma. The regulation is by size
classes based on number of trees that can be removed with respect to rate of replacement or
recruitment.
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Method: -

i. Classification of growth stock to three girth classes namely:

| = > 6ft

Il = 4% - 6ft

lll =3 —4% feet
Fixing class, | as the minimum felling girth.
ii. Calculation of TIME it will take all trees in girth class Il to go into girth class I.
Note: - This can be done by ring count or observation of trees of known ages.
iii. Brandis determine the recruitment period to be 24 years.

iv. Therefore allowable cut = 1/24 of the present number of class | trees.
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Session-2.3: Major silvicultural system and operations

Sub-session- 2.3.1: Introduction and application of silviculture systems

Background information

Silviculture is the backbone of forestry science. It deals with tools and techniques beginning from
seed production to final harvesting of a forest crop. Silviculture systems are ways to establish a
forest crop. Silviculture systems are applied based on forest conditions, demand of products and
capacity of forest management entity to implement the defined system. Since these are important
for a forester, their in-depth and common understanding would make them confident in choosing

or advising the right system.
Learning objectives
At the end of the session, Participants will be able to

e Define the silviculture system and operation,
e List and explain different types of silviculture systems, and
e Develop a matrix for application of silviculture system based on forest types, conditions,
and objectives.
Time 2:00 Hours

Equipment and materials requirements

e Power-point presentation on definition, types, and application of silviculture system.

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins.
e Multimedia projector

Session facilitation process

1. Define silviculture

1. Explain the objective of the session.
2. Ask participants (randomly) in plenary to define the meaning and differences between
silviculture system and operation.

3. Receive feedback from peers and finalize the definition and differences.
4. Types of silviculture system

1. Through plenary discussion, list downs the types of forest (based on regeneration mode).

2. From plenary discussion, finalize the main silviculture systems.
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3. Divide the participants into four groups and assign them one system each. Ask the group
to discuss and define and write down application with examples (15 minutes).
4. Facilitate gallery presentation of four groups (5 minutes each group).

5. Allow participants for constructive feedback.
6. Conclusion

1. Present the summary PP slides to recap the whole session.
2. Allow participants to raise questions and address them. Give priority from peer to answer.
3. Ask a few questions to participants to gauge their understanding.

4. Conclude the session with summary.
Handout 2.3.1: Concept and application of silvicultural system

Silvicultural systems are broadly classified based on age of resultant crops or mode of
regeneration. Two types of crops are developed based on the mode of regeneration, i.e., by seed
or by coppice. They could be either even aged or uneven aged. If a silvicultural system follows the
process of regeneration from seed, it is known as a coppice forest. In this document, the mode of
regeneration has been taken as the basis for classification. With some modifications from Prakash
et al., 1991 and USAID, 2015, a brief description of each system is presented below.

High forest system
A. Clear felling system

The clear-felling system is defined as a silvicultural system in which equal or equi-productive areas
of matured crops are successively clear-felled in one operation and a new crop is established
mostly artificially (plantation) or sometimes naturally. Under this system, the entire forest area is
divided into annual coupes which are normally equal to the number of years in the rotation of
targeted species. For example, if the rotation of the targeted crop is 30 years, the number of
coupes will be 30. This will ensure alignment with sustainable forest management principles.
Artificial regeneration is obtained through planting seedlings or broadcasting seeds in the area. If
the matured crops being harvested are of desired species, then natural regeneration can be
obtained from existing seeds disbursed before clear felling or advance growth or seed blown from
nearby forests. This system produces even aged crops. Applications of this system are presented
in Table 1 below.
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Table 3: Application and main activities of clear-felling system

Applicable when Main activities
e Adequate financial and human resources e Divide the area into small coupes for
are available. planting. Its natural regeneration is
e |ocal factors are suitable: soil, sufficient reliable, clear-felling is done after
and timely rainfall relatively flat area, sufficient seeds have fallen and disbursed
suitable temperature for regeneration on the ground. If advanced growth of
and growth. desired species is sufficiently available,
e There are limited negative environmental they may need some tending operations,
impacts on soil erosion and wildlife. i.e., ANR. Surface tillage may be required
e The principal species are light demander. after tree felling to create environment
e There is need for change in Species for regeneration.
composition. e When natural regeneration is not

possible, artificial regeneration can be
achieved through planting seedlings or
broadcasting seeds of desired species.
Surface tillage is required for seed
broadcasting.

e Area can be cleared in strips to protect
against strong winds to minimize damage
to natural regeneration from seed blown
from nearby forests.

B. Selection System

The selection system is defined as a Silvicultural System (SS) in which felling, and regenerations
are distributed over the whole area or coupe and the resultant crop is uneven-aged. Trees of all
ages are found over every part of the area or coupe. This type of forest is also called selection
forest or all-aged forest. Regeneration in this system is obtained artificially from existing seed
trees. This system is widely accepted and can be applicable to any forest types where the existing
stock is relatively good and sufficient seed trees are available. The system is further classified into
two types as:

B.1) Single tree selection system

Individual trees and small clumps of trees of all size classes which are uniformly distributed
throughout the stands are removed to maintain a balanced, regulated, and uneven-aged stand
structure. This system created or perpetuated the multi-layered uneven-aged nature of the
standby creating very small canopy gaps. Applications of this system are presented in Table 2:
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Applicable when
There is a need for various age and size
class trees.
Most of the trees are vigorous, healthy
and of good quality for desired species.
The principal species are a mixture of light
and shade demanders.
Where terrain and slope are variable. This
system can be used on sloped or flat land.
The presence of various ages and size
class trees are available may not be in
appropriate ecological proportion.
Limited skilled human resources available;
and

Sufficient financial resources are available.

Table 4: Applications and main activities of single tree selection system

Main activities
This system follows nature in respect to
its pattern of felling. Scattered single
mature trees are selected all over the
area and felled to enable regeneration. As
the process continues every year, an
uneven aged forest is established.
Felling can also be done in coupes. The
number of coupes is equal to the felling
cycle. The shorter the felling cycle, the
larger the size of coupe and lesser the
felling intensity. For example, if the felling
cycle is 10 years, MAl is 2 percent of the
growing stock; the removal will be
approximately 20 percent of the growing
stock.
Under the selection system, categories of
tree to be removed include dead, dying,
diseased, deformed, trees of undesirable
species, immature congesting trees as
well as others to balance the number of
different age/size classes and mature
trees of exploitable diameter. An exploit-
able diameter is determined for matured
trees based on the growth rate/rotation
age or principal species and market
demand.

B.2) Group selection system

The Group Selection System (GSS) is defined as a selection system in which trees are felled in small
groups in various patches. Scattered single trees throughout the forest or felling coupe are not
felled. The felling may be distributed over the whole area if it is small; otherwise, these are carried
out only in a part of the forest each year under a felling cycle. In a small patch, the resultant crop
is even aged but it will be uneven aged pattern when considered across the entire forest. This
system relies on natural regeneration. Applications of this system are presented in Table 3.
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Applicable when:
Principle species are light demanding,
and they need large gaps for natural
regeneration.
Most of the crops are vigorous, healthy
and of good quality of desired species.
Forest is not too sloped.
Skilled labor and sufficient financial
resources available.
There is market access for all products
received from harvest. All types of

products may not have market demand.

So, if there is no market for such
products, the implementation cost will
be higher than the net benefits.

Table 5: Application and main activities of group selection system

Main activities
All the trees are clear felled in small
patches in a group. Felling area or
coupes are divided into small patches to
conduct felling. The number and size of
group/ small patches depends on the
desired dominant species and the total
size of forest or a coupe. In addition, the
size of the group/patch depends on the
light requirements, which, in turn,
would vary with aspect, slope, total
height of the surrounding trees and
condition of the soil. For instance, in one
coupe, operations can be conducted for
five years in five small patches which will
create five layers canopy and age
gradation.
Regeneration is obtained from advanced
growth or seed fallen before felling or
from adjoining unfelled areas.
No tillage or other additional activity is
carried out to promote natural
regeneration.

B.3) Shelterwood system

It is a silvicultural system in which mature trees are removed in a series of felling operations to
achieve a new even-aged stand under the shelter of remaining trees. The trees which remain uncut
are known as shelter trees and are retained for the purpose of protection and providing shelter to
the understory from climatic extremities. These trees also act as mother trees as they can disperse
seeds for natural regeneration as well.

In this system, there are three different stages; Preparatory cut, establishment cut, and removal
cut.

- Preparatory cut is the first stage in shelterwood system and is also known as
preparation for regeneration stage. In this stage, the main objective is to increase the
healthy state of trees by removing fewer desirable species and low-quality products to be
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harvested later. The process is quite like thinning and in case thinning has been completed
recently, the operations in this stage can be skipped.

- Establishment cut is often referred to as regeneration cut or seedling cut. Applying
this step helps in providing enough growing space in canopy for regeneration
establishment in one operation. Only the stands which can provide good return and can
withstand wind pressure are retained for further operation.

- Removal cut is made after 20-30 years of establishment cut. The trees retained in
the previous steps are removed, partially or wholly as per the requirement.

The Shelterwood system is further classified into different categories. Some of them are described
below.

B.3.1) Uniform shelterwood system:

Artificial regeneration requires large sums of money, and its success depends upon the correct
choice of species, use of correct techniques and favorable climatic conditions. When financial
resources are limited or artificial regeneration is not possible due to other factors, regeneration is
obtained under the shelter of the over wood (retained tree). Such systems are known as the
shelterwood System. The over wood is removed in two or more operations; these are known as
system of successive regeneration felling. In other words, the shelterwood system involves gradual
removal of the entire stand in two or more successive felling, which extends over a part of rotation.

The uniform shelterwood system aims for concentrated regeneration, in which the canopy is
uniformly opened over the whole area of coupe to obtain uniform regeneration. This method is
different from the seed tree method. Under the seed tree method, the area to be regenerated is
clear cut retaining some seed trees (less than 10%), either singly or in groups aiming to supply
seed for natural regeneration in the area. But under the uniform system, up to 100 seed bearer
tees/ha. are retained not only for seed supply but also to provide shelter against adverse climatic
factors. The crop produced is even aged. Application and main activities of this system are
presented in table 4 below:

Table 6: Application and main activities of the uniform system

Applicable when Main activities

e Enough financial and human resources e Seeding/preparatory felling is done to
are not available. open the canopy of a mature stand to

e Suitable local factors (soil, rainfall, provide conditions for regeneration.
temperature). Middle-aged trees with long cylindrical

boles and well-developed crowns and
seed bearer trees are selected. The
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Adequate supply of seeds from seed trees
for natural regeneration of desired
species.

Possibility of control or absence of
invasive species.

Species are not strong light demanders.
Regeneration requires protection against
adverse climatic factors.

Area prone to soil erosion and invasion by
weeds.

number of trees per unit area depends on
light and temperature reaching the forest
floor, silvicultural requirement of the
species, topography, and climatic factors.
For example, heavy seed requires less
opening but light demander and light
winged seeds need more opening.
Secondary/regeneration felling is done to
gradually remove the shelter to provide
lighter. When the regeneration from
seedling felling progresses, it requires
lighter. The opening of trees in secondary
felling as well as the number of secondary
felling is governed by the progress of
regeneration and its light requirements.
Final felling of over wood is carried out
when the coupe is completely stocked
with established regeneration and shelter
from adverse conditions is no longer
required.

B.3.2) Group shelterwood system

Under this system, regeneration felling is carried out in a scattered group and the regeneration of
the coupe does not take place uniformly all over the compartment as in the uniform system. But
starts from natural groups of advanced growth and spreads centrifugally to finally cover the entire
area, thus creating an uneven aged crop. Regeneration is obtained naturally. Below table 5
summarizes the main applications of this system:
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Table 7: Application and main activities of the group shelterwood system

Applicable when

e Light demanding species are to be
promoted.

e Forest area is not sloppy.

e Protection against grazing and fire is
possible.

e Adequate human resources and capacity
is available.

Main activities

Existing patches of advanced growth,
where secondary felling is done.

At the time of secondary in 1, seeding
felling in 2.

Final in 1, secondary in 2 and seeding
felling in 3.

Final felling 2, secondary in 3 and seeding
felling in 4.

Final in 3, secondary in 4 and seeding
felling in 5. After this, final in 4 and
secondary in 5 and again final felling in 5.

Figure 2: Pattern of felling in group shelterwood system
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B.3.3) Strip shelterwood system:

In this system, regeneration felling is done in the form of strips successively from one side of the
compartment, progressing against the direction of wind, resulting in an uneven aged crop.
Regeneration is obtained naturally from seed. The felling compartment or coupe is divided into
several cluster strips. One cluster may include 3-4 strips. No felling is carried out in a strip/area
opposite to wind direction. The summary of this system can be seen in table 6 below:

South North
< Cutting direction

Figure 3: Felling strips in shelterwood strip system

Table 8: Application and main activities of strip shelterwood system

e The area encounters strong wind. e Width of strips varies from 20-30 meters at right
e Forest is flat or gently sloped. angles of the wind direction. In sloppy areas,
e Primary species are light demanding. strips can be along the contour lines.

e Seeding felling is carried out in the first strip.
When regeneration needs lighter, a secondary
felling is done, and a seeding felling is done in
the next strip. When regeneration needs lighter
in the second strip, secondary felling is carried
out and seeding felling is conducted in the first
strip.

e In this way, the process is continuous.
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B.3.4) Irregular shelterwood system:

The regeneration felling under this system is done irregularly but follow the pattern of the group
system. Under this system, regeneration period is long, and the crop is uneven aged or irregular.
As a hybrid of the selection and group shelterwood system, the felling pattern unsystematically
follows group system based on local site conditions.

A. Coppice system

A coppice system depends on the regeneration of coppice shoots from the adventitious buds on
the stumps of felled trees. The coppicing power varies depending on the species and age of tree
stump. This system is applicable to those species which give coppice and grow vigorously in their
early age. Under this system, new crops mainly originate from stool coppice and rotation age is
short. The best timing for coppice is the dormant season (November to March) and the best time
is just before the dry season as huge amounts of food is stored during this time in the root system
which can be utilized by new shoots. The stems are cut as low as possible (5cm), however, in very
dry areas; stump; stump is left up to 10 cm to prevent the stump drying out. The Coppice systems
are further classified according to the pattern of felling. The main types are described below:

C.1) Simple coppice system:

This involves clear felling of a fixed area annually and regeneration is obtained by coppice shoots.
A forest area is divided into felling series or coupe equal to the number of years in rotation period
and each coupe is treated annually. The resultant crop from this system is even aged. Table 7
below summarize the application and main activities of the system:

Table 9: Application and main activities of simple coppice system

Applicable when: Main activities
e Low investment, faster and high returns e The entire forest is divided into annual
are required. felling series/coupes and each coupe is
e Sites are incapable of producing large clear-felled annually.
sized timber. e As stumps loose coppicing power over
e High demand of fuelwood, poles, and time, the gaps are filled by artificial
small-sized timber. regeneration.

e In the following years, cleaning to remove
climbers and weeds is done and similarly,
two-three best shoots from each stump
are kept and the remaining shoots are
removed.

e [t the objective is to produce small size
timber; thinning will be essential in 5™
year (Singling).
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C.2) Coppice of two rotation system:

This is the modification of a simple coppice system where the best poles or saplings are left
throughout the felling coupe during operation, which produces larger-seized timber at the end of
the second rotation. This can be applicable in community forestry.

C.3) Shelterwood coppice system:

This is also a modification of simple coppice system where some or the most promising trees/poles
(125-150/ ha.) are retained as shelter. These shelter trees could be reduced by half after five years
and fully removed after 10 years, thereby fulfilling the requirements for production of medium-
sized timber. The coppices are managed as in the simple coppice system.

C.4) Coppice with standard system:

The coppice with standard system produces a crop with distinct characteristics and provides
multiple forest products. Under this system, over wood of standards, usually of seeding origin and
composed of trees of various ages, are kept over coppice for a period which may be greater than
the rotation age and a permanent feature of the crop throughout its
life.

2016 2017 2018 2021
Year |- After treatment Year 2- No Treatment Year 3- After Treatment _ Year 5- After treatment

2018 2019

FIGURE 80: Coup | Year |-After Treatment Year 2- No treatment Year 2- After treatment

FIGURE 81: Coup 1l

ROTATIONAL COPPICE
MANAGAGMENT BY
COUPE IN DIFFERENT
YEARS

FIGURE 82: Coup 11l
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Figure 4: Illlustration of rotational coppice management by coupe

This resultant crop will be of two distinct forms:

i. A lower canopy consisting of even-aged crop which is treated under the principles of
simple coppice, grown for firewood and poles.

ii. An over-wood consisting of scattered trees of different age-classes and treated as a
high forest system under the principles of selection system, grown for larger size
timber.

Thus, there are two rotations; one for simple coppice which is relatively short, and standard is
multiplication of coppice rotation (Table 9).

Table 10: Application and main activities of coppice with standard system

Main activities
e There is a need of firewood and poles .

Applicable when

Selection of vigorous standards of
quickly that can provide coppice and large seedling origin or desired species
size timber. maintaining around 1/3 of canopy.

e Climatic factors inhibit the simple coppice However, if the objective is to produce

system.
Forests are mostly dry-deciduous.
Examples: Shorea spp., Dipterocarpus

spp., Syzygium spp and Anogeisus spp.

larger size timber, they can be more.
Distribute the standard uniformly,
preferably every 10-20-meter square.
Fill gaps by artificial regeneration or

assisted natural regeneration.

e The coppices are managed as in the
simple coppice system and standards are
managed as per selection system in the
high forest system.

C.5) Coppice with reserve system:

This is the system in which felling is done only in suitable areas that are likely to benefit. Other
trees which are financially immature, valuable miscellaneous species, either singly or in optimally
spaced groups, tree yielding products of economic importance are retained for protective reasons.
In this system, emphasis is given for conservation. Regeneration is obtained by coppice, advanced
growth as well as by seed. The resultant crop is even aged in nature. Table 9 below summarizes
the application and activities of this system.
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Table 11: application and main activities of coppice with reserve system

Applicable when:

Emphasis is given to conservation.

The crop varies in density, composition
and quality of valuable species proportion
is low.

Most of the species are good coppices
with high coppicing power.

The valuable species are light demanders.

C.6) Coppice selection system:

Main activities

Felling may vary from clear felling to no

felling by reserving all trees. Felling and

reservation is done in the following ways:

- Nofelling in some areas where
density<0.4, erosion prone areas and
around water resources.

- Reserve all the socially, commercially,
and ecologically valuable species.

- Reserve trees of certain diameter for
seed production and maintaining
healthy mixture of species.

The coppice selection system is defined as a silvicultural system in which felling is carried out based

on principles of selection system, but regeneration is obtained by coppice and in some cases from

seed. The crop produced in this system is uneven aged (Table 10).

Table 12: Application and main activities of coppice selection system

Applicable when:

Site quality is very poor.

Mixed products are required.

Forests have high coppicing power.
The area is flat sloped.

There is high disturbance from grazing.

Accessory system:

Main activities

Exploitable diameters are fixed according
to the size of materials required, based on
which felling cycle is determined.

The forest is divided into coupes, only
stems of over exploitable size are
removed. However, as in selection
system, some criteria are fixed to remove
other deformed, unhealthy, and
undesirable trees to increase the light
penetration to the ground.

Accessory system refers to those high forest system which originated from other even-aged

systems by modification of techniques, resulting in an irregular forest.

Training of Trainer in Forest Management | 39



D.1) Two-storied high forest system:

The system forms a crop of trees of two canopy strata and each of which the dominant species is
different and approximately same aged (even-aged) tree of seedling origin. The lower canopy is
obtained by natural regeneration by seed brought from other places or by planting of the desired
species. Table 11 summarizes the application and activities of this system.

Table 13: Application and main activities of Accessory System

Applicable when: Main activities

e There is a need for soil conservation as e Conduct operations to maintain around
upper storey crops cannot provide 40% canopy (120-150 trees/ha). Retain a
protection. mixture of high value species of good

e Need toincrease productivity. health and form.

e Thereis a need to grow shed bearing e Conduct ANR by bringing seed from other
species. sources or enriching planting of other

e Thereis a need to change species desired species.
composition both vertically and e Fixed rotation is of two storied species.
horizontally. The lower storey species can be a faster

growing species of short rotation age than
upper one.

D.2) High Forest with reserve system:

In this system, trees of the crop being regenerated are retained for a part or whole of the second
rotation, to produce large-sized timber. Reserving some trees of the old crop in Clear Felling
System (CFS) and trees retained at the final felling under Uniform Systems (US) are some examples
of the Reserve System (RS).

Improvement felling:

Large areas of community forests in many countries are degraded and of poor quality. They need
intensive management operations to bring them back to a more natural state. In such cases,
improvement felling is required which is defined as a method of treatment involving the removal
of inferior growing stock in the interests of better growth of the more valuable individuals. Table
12 below summarizes the application and activities of this system.
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Table 14: Application and main activities of improvement felling

Applicable when

The quality of forest is very poor.
Forest has large canopy covered with
mixed age and species.

Forest consists of a huge amount of 3D,

overmature, old, wolf and less preferred

species.
High levels of climbers and shrubs.

Main activities

This system mostly focuses on the

improvement of existing stands, while

encouraging natural regeneration. The

operations carried out in this system are:

- Remove dead, dying (>75%) dead and
diseased trees.

- Remove saleable unsound overmature
trees. If not saleable, they are felled
and retained in the forest.

- Remove unsound or badly shaped
mature or immature trees.

- Remove congesting trees or poles to
provide benefit to sound trees/poles.

- Remove damaged or deformed
saplings.

- Remove undesirable undergrowth and
climbers.

Training of Trainer in Forest Management | 41



Sub-session- 2.3.2: Silviculture operations

Background information

Silviculture operations are activities to improve growth, health, and quality of forests. Silviculture
operations are carried out in between seedling and before final harvesting age. Most of the
foresters and communities are well known for different operations but their use in right time and

right ways always been limited by difference in level of understanding.
Learning objectives
At the end of the session, Participants will be able to

e Define the silviculture operations and tending operations,

e Develop a list of various types of silviculture and tending operations,

e Explain the methods of operations and their applications with examples.
Time 2:00 Hours

Equipment and materials requirements

e Power-point presentation on definition, types, and application of silviculture operations.
e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins.
e Multimedia projector

Session facilitation process
A. Define silviculture operations

1. Explain the objective of the session.

2. Ask participants (randomly) in plenary to tell the meaning and difference between (if)
silviculture operations and tending operations.

3. Receive feedback from peers and finalize the definition and differences. Present the PP

slides for definitions.
4. Types of silviculture operations

1. In plenary, randomly select participants and ask which one of the operations they can
explain better. List down them in the flip chart. Through the plenary, list out all the
operations.

2. From plenary discussion, finalize the main silviculture operations.

3. Brainstorm and discuss in plenary on each of the operation- meaning, why, how and when
to use them. Facilitate gallery presentation by four groups (5 minutes each group).

4. Present the PP slides.
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5. Conclusion

1. Allow participants to raise questions and address them. Give priority from peer to answer.
2. Ask a few questions to participants to gauge their understanding.

3. Conclude the session with summary.

Handout 2.3.2: Silvicultural operations

Introduction

Silvicultural operations are the procedures that aim to achieve stand-specific objectives by using
silvicultural techniques. In other words, these are the individual actions performed to maintain
and regulate the quality of a forest stand according to the purpose of management. Silvicultural
operations can include regeneration, site preparation, weed control, spacing, harvesting and other
activities done at a concentrated time to change the growth trajectory of the stand. They act as
‘inputs’ to make a stand grow in the desired way.

The operations require equipment, labor and expertise that suits specifically for an operation,
terrain, and biological characteristics of the species on which operation is being carried out and
are called tending operations. These are carried out for the benefit of a forest crop at any stage of
its life between the seedling and the mature stages. The purpose of tending operations is to
produce higher quality timber and maximize the possible income. It must be done several times
from seedling to maturity stage and requires considerable staff and funds. Different tending
operations include:

Weeding

Cleaning

Thinning
Improvement felling
Singling

Pruning

No vk e

Climber cutting
1. Weeding:

Any unwanted plant that interferes with the growth of desired species is called weed. And the
tending operation in which all the weeds are either removed or cut to support the growth of the
desirable species is called weeding. Removal here means complete uprooting of the unwanted
species and cut back refers to cutting the upper portion but his does not control weeding.
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Why: The main purpose of this operation is to protect the crops from suppression, reduce the root
competition for moisture and nutrients available in the soil and improve light conditions to the
seedlings of desired species. The operation must be carried out before the weeds start suppressing
the main crop. At this stage the weeds have tender roots and shoots so that it can be easier to
uproot them.

Where: The operation is performed in the areas where weeds are tall and dense, light cannot reach
the ground easily, which not only affects the regeneration but also obstructs the growth of species
because weeds grow at a faster rate than the crop species.

When: In plantation forests or forests where different forms of shelterwood system is practiced,
weeding begins from the second year. The process starts in the beginning of the dry season and
continues until the plantation is fully established (2/3 years).

2. Cleaning:

Cleaning is specially done in the natural forests where the invasion of thrones, weeds and similar
undesirable species is noticeable. This must be done before the crop crosses the sapling stage. In
mixed crops, this helps in regulating the crop composition. For the promotion of regeneration and
growth of desired species, cleaning can either be performed singly or combined with thinning,
pruning or singling operations.

3. Thinning:

Thinning is defined as a feeling made in an immature stand for the purpose of improving the
growth and form of remaining trees. One thing to be considered while thinning is that the removal
of trees should be done in a way that the canopy should not be broken. In simpler form, thinning
can be understood as a treatment where the number of forest crops are reduced. It is only done
in the pure and even-aged or nearly even-aged crops. Thinning is carried out after the crop reaches
sapling stage and is continued till the regeneration starts. Usually, the thinning cycle ranges from
4-6 years in young or fast-growing crops and about 10 yrs. for older or slower growing crops. In
many cases, thinning intensity and cycle length is controlled by the number of trees to be retained
or removed at different ages.

Thinning may be performed in two ways:

a) Systematic thinning: where criteria for thinning is predetermined and removal of trees is based

on the same irrespective of the tree quality.
b) Selective thinning: where removal of trees is determined by their quality. Selective thinning

again has two types.
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i. Crown/high thinning

In an uneven-aged forest, crown thinning is done to remove the dominant trees which compete
with other dominant as well as lower canopy.

i Low thinning

Trees are removed from the lower canopy. Suppressed, sub-dominant and deformed trees which
affect the growth of dominant trees in upper canopy are selected and hence removed in this
system.

Figure 5: Crown vs Low Thinning

Why thinning:

The main objective of thinning operation is to improve the hygienic condition of forest so that
remaining trees can grow well with enough supplements under proper environmental conditions.
However, it provides intermediate forest products. It also helps to obtain desirable composition
of crops and offers improvement in quality of timber. Thinning results in an increase of net yield
and hence, increases the financial return from the forest.

When:

Thinning is done mostly in plantation and even-aged forest; hence, the timing of thinning depends
upon the age of forest composition and management objective of the forest. In plantation forest,
it can be started from fifth year of plantation. Very light thinning may be done in the early stage
of plantation. However, plantation density determines the requirement of thinning. For
sustainable management of forest and optimum use of potentiality of the site, thinning regimes
are needed for different species. It guides how we can remove all the trees from the beginning of
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thinning to final felling. When we design a thinning regime, the rotation is of number and

regeneration management need to know.
How:

The selection of trees which need to be removed and which need to be retained can be done by

making small plots. The trees to be removed must be marked and numbered. The measurement

records of those trees should be done to estimate the yield. Once the selection process is

completed, the harvesting operation must be performed.

Generally, following criteria should be considered while selecting the trees to be removed:

|

Dead, dying and diseased trees.

Forked, damaged and malformed trees.

Matured / Over-matured trees

Undesired species affecting the growth of principle species

Congested trees and trees with multiple stems

Lower quality competing species

Dead, Dying, Diseased

Image of Dying Tree Image of Diseased Tree

1

Deformed, Forked,
Crocked, Wolf trees
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Figure 6 Criteria for selecting trees for removal with some modification.

4. Singling:

Singling is termed as an operation to make one stem from multiple stems coming from a single
stool/stump. When a tree is cut, it gives coppice shoots and among these multiple shoots, the
strongest is selected to retain and rest are removed.
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Singling is also considered as a part of thinning operation. Normally, we find multi-stem mature
trees in natural forests as well as plantation forests. This affects the growth and quality of timber
that can be obtained at its optimum. Hence, singling operation is carried out to ensure the quality
from a mature crop.

When:

Singling is done in the early stage. If singling operation is carried out late, the stem that is retained
might not be able to withstand the adverse climatic factors affecting the growth. Hence, the
preferable season for the operation is at the end of growing season.

How:

Identification of healthiest and strongest bole which is to be retained must be done as the first
step of singling. The selection can also be based on the requirement and objective of management.
After selecting such trees, the remaining should be removed. It should be considered that there
should be no damage to the trees to be retained during this process. The cutting should always be
slanted (approximately 45 degrees) facing the North. Also, safety measures and improved
harvesting tools are recommended to perform the operation.

5. Pruning:

Pruning is the removal of unwanted branches from a tree either for reducing risk or improving tree
health and structure, or even in some cases, to improve the appearance of trees. This operation
is performed on all kinds of fodder, fruit, or forest trees according to the needs. The main
objectives of pruning are to minimize the number of knots and increase the timber strength. In
some cases, trees have self-pruning ability. In that case, manual pruning is not required because
the lower branches of trees are self-pruned in dense forests. It is done in sparse forests and in the
species which do not have self-pruning ability, number of branches in a tree occurs which affects
the timber quality. Hence, pruning is required in such cases.

Why:
- To produce knot-free boles
- To remove dead, dying and diseased branches
- Enhance tree growth by removing low quality branches.
- Improved natural regeneration of trees or grasses.
When:

The best time of pruning is in the winter months of January and February when the tree growth is
least affected. Pruning is always done when the crowns of adjacent trees start to touch each other.
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In most cases, the first pruning should be done in the fifth year. And the operation is carried out
only in the lower branches of the tree. The top of the tree is always left intact.

At areas where grasses are required for the animal feeding, pruning can be done starting at the
age of 3-4 years by removing all branches at the two bottom whorls of the tree. But where there
is no requirement of such grasses, it can be started at 5-10 years. The last pruning can be done at
the age of 10-15 years.

To perform the pruning operation perfectly, the pruning height of the plants must be fixed:

- Until the age of 10 years, the pruning height should be at one-third of the height of
the tree.

- After the age of 10-15 years, the pruning height is fixed at half of the total height
of the tree.

Pruning should be carried out by trained personnel under proper supervision by experienced ones
who have years of experience in horticulture, arboriculture, and tree care. The upper branches
must be cut first and moved downwards to other branches. This allows the person to use lower
branches as footsteps. Using sharp instruments such as pruning saw is preferable to conduct this
operation.

Dead Branch | ‘ Living Branch

First cut
through the brarich
at A, then cut it off
at B. Make the final
cutatC-D.

Hardwoods Conifers

Figure 7: lllustration for proper pruning technique

One should consider if there is over pruning or not. This could affect the healthy growth of trees.
A good practice is to limit the removal of crown to not more than one quarter of the original
coverage in each pruning operation.

6. Climber cutting:

Climbers are those plants which attach themselves to any other plants or objects or walls as they
grow. These climbers cause reduction in timber quality as they create shade and limits growth of
the desirable species. Sometimes climbers completely girdle the shoots and plants die due to
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suffocation. Removal of climbers from a forest is required to increase the timber quality, increase
sunlight availability at ground level, reduce competition and reduce water loss through
transpiration of climbers.

When: Climbers should be removed before they mature and cause damage to the desirable
species. The timing may vary from species to species of the climbers. This operation can be
performed simultaneously with thinning operation.

How: If the climbers are valuable, some of them should be retained because of their value. In case
of coppicing climbers, they should be removed along with their tubers.

7. Improvement felling:

Improvement felling has been defined as the removal of less valuable trees in a crop with the
interest of better growth of the more valuable crops. The operation is usually applied to a mixed,
uneven aged forest. It may include thinning of closely stoked groups along with clearing and
general assistance to young growth of valuable species.
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Module 3: Understand your forest
and society/markets.

Module 3 is designed to recap the understanding of our forest and society/markets to build

common insight among the participants. In the end of this module, participants will be able to

e Explain Analysis of demand and supply of goods and services of forest products

e Explain and demonstrate rapid assessment of forest quality, condition, and mapping.
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Session-3.1: Analysis of demand and supply of goods and
services of forest products

Background information

One of the fundamental requirements for determining forest management prescriptions is to
understand a long-term demand of forest goods and services. Forest managers, especially
community members, should be able to forecast the requirement of forest products and services
in long run says 30-40 years from now based on trend of demand and supply of forest products.
Based on long term demand, forest management prescriptions are designed to meet those
objectives. However, identifying short- and medium-term demand for goods and services is
equally important. Hence, forest management prescriptions are designed in such a way that it can

fulfill short-, medium- and long-term demand of the forest goods and services.
Learning objectives
At the end of the session, participants will be able to

e Demonstrate how to estimate the current demand and demand trend, and supply source
and trend.
e Map the requirements of forest products and services in 15 and 30 years from now.

e Sketch the vision map of forests and its service flow in next 30 years.

Time 2:00 Hours
Equipment and materials requirements

e Power-point presentation on analysis of forest product and service demand.
e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Multimedia projector
Session facilitation process

1. Identifying current trend of forest products and services demand and supply at local level and
in markets

1. Explain the objectives of the session.
2. Inplenary discussion, list out the current supply of forest goods and services in general
from various forest management regimes. Quantify those demands such as give 10 units

as baseline for current use.
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3. Based on the 10 points for current demand, estimate from plenary discussion how much
it was 10 and 20 years ago was and how much it will be in 20 and 30 years from now.
This trend to be developed each of products receiving from the forests.

4. From plenary discussion, again how the current and past demands were met? Which
were the sources- estimates in percentage.

5. Ask participants to list out the potential forest services what would be in high demand in
future. Discuss the reason and trend of those demands.

6. Conclude the demand and supply trend- past and future.
7. Vision mapping for forest products and services

1. Divide the participants into three groups- homogenous group (based on institutional
involvement, experience etc.).

2. Ask each group to discuss and develop a sketch of the vision map of forests, and its goods
and services. (20 minutes)

3. Facilitate gallery presentation and discussion.

4. Agree on a common vision if possible.
5. Conclusion

1. Allow participants to raise questions and address them. Give priority from peer to
answer.
2. Ask afew guestions to participants to gauge their understanding.

3. Conclude the session with summary of the session.
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Handout 3.1: Analysis of forest product and service demand

3.1 (a): Method of assessing demand and supply of forest products

Introduction

The term 'Demand' gives an idea of the requirements of the community while 'Supply' says how the
community fulfills their requirements.

Estimating demand and supply of forest products is a very important process in a participatory forest
management. This indicates the level of the dependency of the community on forest products.
Therefore, a basic knowledge of demand and supply for forest products will help to develop forest
management prescriptions and utilization plan.

Identification of the needs of the community

The requirements of forest products differ according to the community. In the remote areas of Nepal,
firewood, fodder, and litters are highly demanded. Whereas villages which are in the process of
urbanizing gradually reduce consumption of these products. Firewood, timber and other NTFPs can be
considered as the main requirements for any community.

e Firewood: Most of the communities in rural areas use firewood as fuel and only within urban
areas; LP gas and electricity are popular.

e Timber: Although now a days some people use substitute materials for their timber
requirements, most of the people in the community prefer timber for furniture and building
constructions etc.

e NTFPs: There are various kinds of NTFPs collected and used. Mainly they are medicinal plants
and their parts, seeds, game, bee honey etc.

Sources of forest products supply

There are three types of sources that the community fulfills its requirements. They are
1.  Private Lands
2. Market

3. Forest

Training of Trainer in Forest Management | 55



Importance of estimating demand and supply of forest products

The community requires a certain amount of forest product monthly or annually. A considerable portion
may be provided from private lands / farmland and some from the market. However nearby forest is
basic source who don’t have access of former two.

For sustainable forest management, the last option must be ensured within the forest. If the community
gets a certain amount of timber from the forest, they can save money they spend buying timber from
the market. The saving can be used for other requirements such as education, food, or health.

While preparing a management plan, we must estimate the amount of demand and supply and the gap
between them. Based on the gap, the community can decide the possible options to fil the gap. For
example, improving forest management practice can give better yield and plantation in private land add
supply.

Methods to estimate the demand and supply

It is not easy to estimate the demand and supply of forest products at community level. These days
there is a high demand for soft as well as hardwood species in the market. Market demand for the
product can be identified through surveys with local as well as buyers at the market hub. The trend of
forest products sold from a community also shows the demand in quantity, species, and price.

The ongoing demand for and supply of forest products within the community can be guess from the
record maintain by the executive committee. However, exact estimate should be done through
sampling methods as described below.

Selecting of a sample

Appropriate sample intensity will be used. Mostly it can be ten percent of the total number of families.
Three economic ranks - poor, medium and rich - are included proportionally in this ten percent. (Findings
form wealth ranking can be used for this purpose).

Information about demand and supply is obtained from this sample group.

Example: The total number of families is 100 then the number of families in the sample is 10

Introduce of tables

There is no fixed format to create tables; however, the following tables can be used as a guideline.
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Table 15 Monthly demand and supply of firewood
Family Monthly demand Monthly Supply in Kilogram (kg)
No. kg or bhari Private lands Market Forest
1

No

O 00 N o u b~ W

Table 16 Annual supply of Non-Timber Forest Products (NTFPs)

Product Unit No. of No. of No. of Total
collecting turns units (a)x(b)
families per year per year X(c)

(a) (b) (c)

Example: Honey in kg, if the no. of collecting families is 5, No. of turns per year is 3 and no. of units per

turnis 1, the total is 3x5x1=15 kg
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Table 17 Demand and supply of timber for house constructions - for the period of last five years

House No. of Used Total Supply
rank houses timber volume in cft.
built volume in
cubic feet
(cft.)
Small
Medium
Big
Total
Example:

Table 18 Demand and supply of timber for house repairing - for the period of last five years

House No. of Used timber Total Supply
rank houses volume (cft.) volume (cft.)

Small

Medium

Big

Total

Examples:

Table 19 Calculation of demand and supply for one year

1. Firewood
Source Monthly demand of Annual demand of
10 % Sample (a) community (a)X10
Private lands
Market
Forest

Total
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Example

2. NTFPs

Product and unit

Annual collection

3. Timber - house construction

Source Demand for five years Annual demand

Private lands

Market

Forest

Total

4. Timber - house Repair and Maintenance (R/M)

Source Demand for five years Annual demand

Private lands

Market

Forest

Total

Market demand survey

The market demand for certain products can be assessed through local buyers and sawmills in the

market hubs. At least 3 local buyers and 3 big sawmills/furniture industries should be surveyed.

The survey checklist should include quantity, quality, and price trends for the last 3 years. Based

on this information future demand in the market can be projected.
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Session-3.2: Rapid assessment of forest quality, condition,
and mapping

Background

Before planning for forest boundary survey, blocking, and designing forest inventory, it is
necessary to understand the overview of bio-physical conditions of the forests. Many foresters
often miss this process and go directly for forest boundary survey and forest inventory. As a result,
they experience errors. The Rapid Forest Assessment (RFA) is tool to understand the forest in
general and must be done collectively by a team comprising a forester, community members (at
least 2-3), a local government representative if possible. There is a specific way to conduct rapid

assessment and sketching of forest areas and forests patches.
Learning objectives
At the end of the session, participants will be able to

e Explain the need for conducting rapid forest assessment and mapping,
e Demonstrate the method of conducting rapid assessment and mapping,
e Develop a sketch map depicting forest areas, geographic features, different forest types

and conditions within the forest area.

Time 4:00 Hours
Equipment and materials requirements

e Power-point presentation on rapid assessment of forest condition and mapping.
e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Measuring tape, rapid assessment sheet/checklist etc.
Session facilitation process
1. Importance and process of conducting RPA (1.0 Hour)

1. Explain the objectives of the session.

2. Ask participants to raise their hand and explain how they did if they have experience
in doing rapid forest assessment and mapping.

3. In plenary, explain the process of conducting rapid forest assessment and

documenting them.
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4. Allow participants to raise questions and address them. Give priority from peer to
answer.
Ask a few questions to participants to gauge their understanding.

6. Conclude the session with summary.
7. Preparation for field exercise

Divide the participants into three groups- mix groups based on institutional involvement
and experience.

Make sure participants/each group has checklist, brown paper, copy, pen, compass/GPS
etc. for field exercise.

Allow each group to have different forest patches within or different forests.

Debrief the task of the group to conduct in given forests.

Brief the logistic arrangement to conduct assessment.
Field exercise

Demonstrate the process collectively in a small patch of a forest.
Ask participants to go to their respective forest and conduct the exercise.

Tell them the time of assembly after completion of work.
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Handout 3.2: Rapid assessment of forest condition and mapping

Introduction:

RFA is an important step in the forest management planning process. In general, forest species
composition, age groups and tree size; terrain, drainage, slope, and aspects; forest protection
threat such as fire, grazing, pest, and disease within a forest block are very important aspects to
understand at the initial stage. Hence, before we start a detailed boundary survey, blocking and
forest assessment process, we need to understand general conditions on various bio-physical
aspects of the forests. RFA gives an idea on boundary, potential boundary disputes, possible blocks
and coupes and scale and intensity of inventory. RFA also guides us the potential forest
management prescriptions within the forests. Hence RFA is a critical tool for the planning process.

Process:

1. Development of participatory sketch map: When the geo spatial map of the forest is not
available, we facilitate discussion with the key informants of the community to draw boundary of
the forests, rivers within the forests, writing forest status in small areas etc. These days it can be
confirmed in the geospatial printed maps- received from various means such as google earth. Once
the geo spatial map is ready, the community is asked to allocate boundary of the forests in the
map, name of the patches with forest quality within the forests. The process provides an overall
impression on the forest boundary, terrain, disturbance, and quality of forests.

1.1 Transect walk: Once sketch map is ready, a transect line is drawn within the map.
Facilitators ask key informants to locate a way to walk across the forest in such a way that
most of the forest situation is observed during the walk. If needed, transect lines are drawn
across the forests in two directions. A field note is taken to note down the overall
conditions of the forests- in every change in forest conditions or terrain, the situation is
noted drawing a line and what is on the left and what is on the right side of the transect.
The following characteristics are generally noted.

Table 20 General characteristics noted for transect walk.

Flora Topographical/edaphic  Fauna Conservation

threats
Tree, shrub, and herb species Slope, aspect, Species seen, Forest fire
Ground cover drainage, soil type, dominant and Grazing
Size of trees dominancy by depth, soil quality, rate species. lllegal cutting
species spring/pond etc. Pugmark or Pest and
Dominant species facet, Disease
Key stone species Corridor or

habitat

These characteristics are later written on the map so that a clear picture of the forest is seen.
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1.2 Boundary clarification: During the process, the team with Key Informant (KI) visit the boundary
and if any conflict exists, they are solved through proper mechanism. Unless boundaries are
clear, further processes can’t take place.

1.3 Sample plot measurement: To understand the growing stock, temporary plots of maximum 3-
5 number and 10 m. x 10 m. size are established in different locations that represent the good,
medium, and poor quality of forest. In addition to collecting information as noted during the
transect walk, counting and height and diameter measurement of trees, shrubs, regeneration
is made as appropriate. Sample form for rapid sample plot is provided in annex 1 (this is like
general inventory form).

1.4 Interpretation and use of collected information:

The exercise will assist to clarify the boundary of the forest to enable survey team to complete
survey and demarcation smoothly without disturbance. The RFA exercise provides a tentative idea
on forest and topographical condition. This will help field officer to estimate several blocks/zones
and identify their boundaries.

The forest and topographical conditions also guide us on designing inventory methods. For
example, if the area is rich in NTFPs, a particular inventory method for that species is used. If
forests are potential for conservation zones, less intensive inventory is designed. In the area
where potential for intensive operation for timber is high, detailed inventory shall be designed.
Similarly, grass lands are inventoried with quadrant method.

Information related to topographical, and disturbance are used during the development of
management prescriptions.

Training of Trainer in Forest Management | 63



Module 4:

Forest
management
planning and
implementation

ing of Trainer in Forest Management | 64



Module 4: Forest management
planning and implementation

Module 4 is the core part of the training. This module deals with the process and techniques for
developing Forest Operational Plan (FOP)/Forest Management Plan (FMP) in any type of forest
management regimes. However, it is targeted to community-based forest management systems.

The main objectives of this module are to

e Develop common understanding on the fundamental and process of developing forest
management plan,

e Equip with tools and techniques in conducting social analysis and consultation process,

e Enhance capacity of participants in conducting surveys, mapping, forest resource inventory
and analysis and interpretation; and

e Enable participants in developing forest management prescriptions of different types and

quality forests with different objectives.
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Session-4.1: Legal provision on forest management planning

Background information

Policy and legal aspects are one of the pillars in determining forest management objectives and
prescriptions. In addition to provision on forest act and rule, directives and guidelines are
important to consider while developing management plan. For example, if some species are legally
band, endangered or need to follow legal protocol for developing and utilization, it should be well
considered. Similarly, government does not promote monoculture and give priority for indigenous
species. In addition, environmental impact assessment or initial environmental examination is
required in large scale forest management and utilization. Forest policy encourages enhancing
forest production and productivity through sustainable forest management. Participants need to

understand the key legal and policy provision in promoting forest management.
Learning objectives
At the end of the session, participants will be able to

e List out the policy and legal documents to be reviewed while developing silviculture
prescription; and

e Identify key provisions on those policies and legal documents that are related to forest
management and its impact.

Time 1.5 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,

writing pad and pen.
Session facilitation process

1. Explain the objectives of the session.

2. Inplenary, develop a list of policy and legal documents, international treaties and
directives related to forest management,

3. Divide the participants in to four small groups and allocate them key policy documents
(half to two groups and half to two groups)

4. Allow participants to discuss in a group and list out key provisions in those documents
related to forest management.
Facilitate group presentations of those provisions and add if missing anything.

6. Present the key provisions to be considered.
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7. Allow participants to raise questions and address them. Give priority from peer to
answer.

8. Ask a few questions to participants to gauge their understanding.

9. Conclude the session with summary.

Handout 4.1: Legal and policy provisions on forest management planning
National Forest Policy 2075

The National Forest Policy 2075 prioritizes the sustainable and participatory management of forest
resources to increase forest productivity and production.

The Forest Act 2076 (2019)
The provisions included in the Forest Act 2076 (2019) are as follows:

18 (5): The users’ group may, based on its desire and need, make the work plan of the
community forest, or amend it as per necessity, in consultation with the concerned Local
Level (LL), to make effective the forest management. Prior to implementing the work plan
so made or amended, the users’ group shall give information thereof to the Divisional
Forest Officer (DFO).

22. Expenditure to be made for the development of forest: (1) The users’ group shall spend
at least twenty-five percent amount of the annual income earned derived as per the work
plan in the development protection and management of the forest, and at least twenty-
five percent of the remaining amount in poverty alleviation, women empowerment, and
entrepreneurship development activities, in coordination with the concerned LL.

22(2): The amount remaining after the expenditures made pursuant to subsection (1) shall
be used in the interest of the users’ group.

34. Forest enterprise and eco-tourism programs may be operated: (1) The users’ group may,
upon following the procedures as prescribed, operate such forest enterprise and eco-
tourism programs as specified by the approved work plan on its own or in partnership with
the Local Level or organization or the private sector or cooperatives.

The Forest Regulation 2079 (2022)
Forest Rule 2079 (2022) has the following provisions related to forest management.

22. Provide timber and firewood to the District Forest Product Supply Committee (DFPSC).
(4) Community Forest Users Group (CFUG) and Collaborative Forest Management Users
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Group (CFUMG) shall allocate at least 25% of timber and firewood of Sal species to the
DFPSC and in case of other species they shall allocate as per the demand of the committee.

48. Forest management and collection of forest products: (1) CFUG shall manage their
community forests as per the approved Operational Plan (OP).

(3). The harvesting of forest products should not exceed the annual allowable cut
mentioned in approved OP.

(5). However, the harvesting of 4D trees and trees affected by calamities can be done
exceeding the AAC.

49. Sale distribution of forest products and approval letter: (2) CFUG shall auction and sell
the remaining timber and firewood after internal distribution and allocation to DFPSC. In
doing so, the CFUG should decide through general assembly and get approval of DFO.

(4) CFUG shall provide forest products to the forest based small enterprises operated by
CFUG or individual users not reducing the rate and collection cost.

51. Operation of forest enterprises: (1) CFUG shall register and operate forest enterprises
as directed by OP outside the forest area.

(2) The CFUG is interested in operating the forest enterprises as per Sub-rule (1) shall
provide the business plan along with the potential amount of forest products and activity
plan along with the recommendation letter from Divisional Forest officer.

Community Forestry Directives 2052 (1995)
The Community Forestry Directives (CFD) 2052 (1995) includes the following provisions.

8. Establishment of an Industry: 1) The DFO shall make a recommendation for the
establishment of an industry pursuant to sub-rule (4) of Rule 32 only after considering
following matters:

a) Whether or not the User's Group (UG) has had the management capacity to run that
industry.

b) Whether or not the forest product to be yielded according to the operational plan of
the community forest is sufficient.

c) The sale and distribution arrangement of the produced goods.

d) Matters relating to utilization of the funds collected from the sale and distribution.
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2) In case more than one user's group jointly ask for a recommendation to establish an
industry recommendation shall be required to be made by considering the following
matters in addition to the provisions under subsection (1)

a) The quantity of the forest product to be made available according to the operational
plan by each user's group.
b) The manner of distributing among themselves the amount earned by the sale.

Community Forest's timber/fuelwood/NTFPs collection and sales-distribution guideline, 2071

Harvesting from Community Forests (CF) are directed by the CF timber/fuelwood/NTFPs collection
and Sales-Distribution Guideline, 2071. Aligning with the Rule 32(4) of Forest Regulation (FR) 2051
and Article 8 of Community Forest Guideline 2052, the guideline has prioritized the collective
action for sustainable harvest and efficient sale-distribution of forest products from the CFs. It has
mentioned that user’s group can annually sale-distribute timber more than 5000 cubic feet (cft.)
individually or collectively through forest cooperative. In addition, if any CFUG extracting less than
5000 cft. of timber are allowed to sale-distribute through cooperative if interested. In addition,
Users groups can establish the sawmill or other forest enterprises through forest cooperative
following the rule 32(4) of Forest Regulation (FR) 2051 and Article 8 of CFD 2052. Despite the
Forest cooperative's registration and operation being in accordance with the Cooperative Policy
(CP) 2048, the membership and other management of the registered forest cooperative will be in
accordance with its own norms.

Financial procedure guideline of community forest users’ group 2073

The main aim of the guideline is to guide CFUGs to mobilize the annual income generated
through several sources like sale-distribution of forest products, government subsidy,
support from NGOS, etc., and their audit. It has been prepared following the Forest Act
2049, Forest Regulation 2051 (Rule 67) and Community Forest Guideline 2052, Community
Forest Directives 2071 and Community Forest's timber/fuelwood/NTFPs collection and
Sale-Distribution Guideline 2071.

Forest strategy 2016-2025

One of the major outcomes of the Forest strategy 2016-2025 is to achieve sustainability in
production and supply of forest products and service enhancement. Furthermore, it has
mentioned that improvement in harvesting technologies along with the capacity and skills
development of users in forest management and improved research helps in achieving the
expected outcomes. The strategy has also aimed at bringing 50% of forests in the Terai and
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Siwalik and 25% of forests in the mid-hills under sustainable forest management by 2025
(2081 BS).

Fifteenth five-year plan 2020-2024 (2076/77-2080/81 BS)

This national plan has prioritized the sustainable management of forest resources to
increase the production and productivity of forests and increase its contribution to

national prosperity.
Sustainable Forest Management Procedure, 2079 (Bagmati province)

This procedure emphasizes and suggests the appropriate silviculture system based on factors

such as forest types, condition, regeneration status, slope, and community preferences.

Table 21 Recommended Forest management matrix for various forest types.

1 Terai and Siwalik Sal Sal Seedling > 5000 Timber, Selection system
Forest (Slope less than 19 _ firewood, and
degrees) Sapling > 2000 <oil
Seedling < 5000 conservation |ndian Irregular
Shelterwood
System
Sapling < 2000
2 Terai and Siwalik Sal Sal Seedling > 5000 Timber, Single Tree
Forest (Slope between 19 , firewood, and  Selection with
to 31 degrees) Sapling > 2000 soil felling cycle
Seedling < 5000 CENEEMETen Group Selection
System
Sapling < 2000
3 Siwalik Sal forest (Slope Sal Soil Protection
greater than 31 degrees) conservation
4 Khair/ Sisso (Plantation Khair, Timber, Seed tree
Forest) Sisso firewood, and method
soil

conservation
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8

9

Riverine forest

Terai and inner terai
degraded forest

Hill Sal Forest

Natural Pine Forest

Plantation Pine Forest

Sisso,
Khair,
Simal,
Karma,
Jamun,
Asna, Siris

Sal

Sal,
Chilaune,
Saj, Khote
salla

Khote salla
, Gobrea
Salla, Pate
salla

Khote salla
, Gobrea
Salla, Pate
salla

Seedling > 5000

Sapling > 2000
Seedling < 5000

Sapling < 2000
Seedling > 5000
Sapling > 2000

Seedling < 5000

Sapling < 2000
Seedling > 5000

Sapling > 2000

Timber,
firewood, and
soil
conservation

Protection
and utilization
of limited
NTFPs

Timber,
firewood, and
soil
conservation

Timber,
firewood, and
soil
conservation

Timber,
firewood, and
soil
conservation

Improvement
felling Method

Improvement
Felling

Selection system
with Felling Area
based on Felling
Cycle or Group
Selection System
or Single tree
selection

Coppice with
Standard or
Irregular Shelter
wood system

Group Selection
system with
felling cycle

Irregular
Shelterwood
System

Group Selection
system with
felling cycle or
Irregular
Shelterwood
System
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10

11

12

13

Pine and broadleaf mixed
forest

Hill broadleaf mixed
forest

Temperate broadleaf
mixed forest

Temperate Conifer Forest

Seedling < 5000

Sapling < 2000

Khote salla
, Gobrea
Salla, Pate
salla,
Chilaune,
Katus

Chilaune,
Katus,
Utish,
Kafal,
Gurans

Katus,
Khasru,
Banjh,
Falat,
Gurash,
Okhar

Gobre
salla,Dhupi
salla,
Spurs,
Juniper
dhupi,

Timber,
firewood, and
soil
conservation

Timber,
firewood, and
soil
conservation

Fodder,
Firewood, leaf
litter

Timber,
firewood, and
soil
conservation

Fodder,
Firewood, leaf
litter

Timber,
firewood, and
soil
conservation

Irregular
shelterwood
system

Irregular
shelterwood
system/Selection
System with
felling cycles

Coppice with
standard or
Coppice
selection System

Coppice
Selection System
/ Reserve

Selection
system with
Felling Area
based on Felling
Cycle or Group
Selection System

Coppice with
standard system

Uniform
shelterwood
system (Felling
area based on
felling cycle) or
Selection System
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Thingrea
salla etc.

14  Plantation pine forestto  Removal
broadleaf conversion of major

species:
Khote
salla, Pate
salla and
Gobre
salla

Species to be
established:
broadleaf
forest species

Timber,
Fodder,
Firewood, leaf
litter, Soil
conservation

(Group Selection
system)

Broadleaf
Species 75% and
Pine mixed
forest 25%
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Session-4.2: Fundamental requirement and process for
developing forest management plan

Background

Forest is a long rotation crop. For sustainable forest management, a proper diagnosis of forest
conditions and its potential to produce future desirable crops is very crucial. In addition, the
possibility of obtaining desirable crops is also influenced by policy instruments for promoting those
desirable goods and services. Similarly, whoever manages the forest, their full ownership and
leadership is very important hence thorough consultation process and capacity building is required

targeting to the forest managers.
Learning objectives
At the end of the session, Participants will be able to

e List out and define fundamental requirements for forest management planning,

e Brief the summary information required for management planning,

e |dentify community groups/interest groups and outsider supporting organization to be
consulted in developing the plan, and

e List out and explain the consultation process involved in developing plan.

Time 2:00 Hours
Equipment and materials requirements

e Power-point presentation on fundamental requirement and process for developing FMP.
e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Multimedia projector
Session facilitation process
1. Fundamental of forest management planning

1. Explain the objectives of the session.

2. Ask participants randomly in plenary to tell fundamental basis of determining forest
management objectives and prescriptions.

3. List down the answer in flip chart paper/white board. Summarize discussion to conclude

three fundamental bases in designing forest management objectives and prescriptions,
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Forest Conditions (FC), demand of forest products and services and policy environment
to achieve the objectives.
In plenary, agree on key information requirement in three pillars of management and

methods to collect and analyze them.
Process involved in FMP development

Divide the participants into three groups- homogenous groups (based on institutional
involvement, experience etc.).

As each group to discuss and come up with the participatory process involve in
developing forest management plan

Ask each group to present in plenary.

Develop a common process through plenary discussions.
Conclusion

Present the PP slides summary on fundamental and process.

Allow participants to raise questions and address them. Give priority from peer to
answer.

Ask a few questions to participants to gauge their understanding.

Conclude the session with summary.
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Handout 4.2: Fundamental requirement and process for developing Forest Management Plan

4.2.1: Process for developing Forest Management Plan
Background information

Planning is the tiles of activities determining goals and objectives projecting future requirements.
In the forestry sector, planning is an integral component of forest management expressing goals
and objectives defining multilateral activities concerning government rules and regulations and/or
owners future dreams. Forest management plan addresses the issues/problems of specific forest
area seeking with perennial and annual action of activities. All five assets’ details must be
incorporated during the planning process (social, environmental, economic, physical, and human)
to build a Sustainable Forest Management Plan. In Nepal, both Community Based Forest
Management (CBFM) and Block Forest Management Plan (BFMP) preparation at governmental
part and implementation practices are existed for better forest output achievement.

Importance of inclusive planning process

Prosperity from forest management is the main aim of Government of Nepal (GoN). FMP should
address elements, horizons, legislation, balance of production, social and environment as well as
participation along with utilization and marketing to empower local forest users. An inclusive
planning process highlight review of traditional forest management practice and current changing
policies, management modalities (use right, intensive management, capacity development,
gender-equity, social inclusion, transparency, enterprise) addressing socio-economic and
technical aspects. For inclusive planning, it is genuine to consider identifying and involve local
stakeholders, agree on management objectives and strategies, negotiate, and agree on benefit
sharing, responsibility and cost and combine local knowledge with technical information.

Key consideration on planning process

e Legal and social aspect: Societal participation during any type of planning is crucial to
achieve goals and objectives of a plan. Local community status such as ethnicity, gender,
religion, culture, traditional practice must be noticed during the planning process. On the
other hand, use right of local community, identifying marginalize and disadvantage groups
to uplift their livelihood, capacity of community, other social norms, indigenous and
traditional knowledge to catch up with science must include during planning process. Also,
ever evolving, and contentious policies also influence the forest management practices in
Nepal.

e Bio-physical aspects: It is an important part of forest management plan which reflects the
existing status of forest condition accordingly geographic condition of and guides to way
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forward to meet goals and objectives of forest area. A detail of physiographic condition of
land, aspect, climatic condition, soil type, terrain type, major species, wildlife, species
composition, rivers, and land configuration on management plan shows dreams for
management prescriptions.

e Economical aspect: A management plan should trigger input and output after
implementation in terms of financial status. Different types of economical assessment like
MRV (maximum revenue value), B/C (benefit cost) ratio, IRR (internal rate of return) etc.
are usable for decision making process of management plan preparation and
implementation. Economical assessment prescribes technical method selection, coverage
of area and legal implementation.

A well-crafted forest management plan in Nepal delivers a multifaceted economic boost by
providing sustainable livelihood opportunities for impoverished communities, generating national
revenue through timber, non-timber forest products, and eco-tourism, while also conserving
biodiversity, sequestering carbon, and offering vital ecosystem services. This strategy aids in
poverty reduction, fosters economic development, and contributes to global environmental
initiatives, illustrating the profound impact of responsible forest management on local, national,
and international scales.

Steps in preparing an FMP

There are multiple steps on forest management plan preparation. Forest resource assessment,
demand and supply of forest products, socio-economic condition of local community,
environmental condition, interest groups identification, legal documents addressing, and approval
are key assessment factors during planning process. The following are key steps during forest
management plan preparation.

Steps 1: Action plan preparation

A detailed action plan for developing forest operational/management plan should prepared
before starting forest management plan preparation addressing How, Who, When, Where, Whom,
What (5WH) questions. This type of action plan guides what to do and what will achieve after
implementation during planning process.

Step 2: Participatory mapping

A participatory map should prepare involving local people and knowledgeable key informants to
assess key resources on forest area, residential condition, and preliminary prick out geographic
scenario of given area. At the same time, community/local people project their imaginary forest
condition in future which support to select technical aspect during planning.

Step 3: Socio-economic assessment
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During the plan preparation process, study the convention management practices and collect
social and historical data to give a future direction to plan. An assessment of management gaps
(productive or protective or community management) support on people participation
assessment during management plan preparation. Detailed study of socio-culture of community,
culture, stakeholders’ assessment provides information regarding partnership during forest
management plan implementation.

Step 4: Rapid assessment forest condition
A rapid assessment of forest condition should be carried out participating all the stakeholders,
interest group, leaders, and key informants to prick out key threats/challenges on forest.

Step 5: Vision and objective setting

Socio-economic assessment and rapid assessment of forest condition ensure to assess
threats/problem of forest and social culture according to historical background. These types of
threats and problems support setting vision, objectives, and probable activities according
management aspects according to condition of forest.

Step 6: Forest boundary survey

Forest boundary surveys are carried out using Global Positioning System (GPS) instrument
supporting by land use topographical map. During the survey all physical obstacle assessment,
permanent structures, land terrain type, rivers, roads etc. should record which support for zoning
of total forest.

Step 7: Resource measurement and analysis

Total forest should stratify according to species types, terrain condition, geological structure,
aspect, configuration, slope to design sample plots and measures details of forest resources. A
clear picture of forests is obtained through Rapid Forest Resources Assessment (RFRA) process. A
detailed inventory of forest species carries out addressing technical and legal aspects forecasting
by government of Nepal rules and regulations. This type of zonation /stratification according to
productive, protective, and other type of purposes supports setting objectives, strategies and
activities for each zone according to bio-physical and social consideration as well as legal provision.

Block, sub-block and working unit demarcation, research plots allocation, total growing stock
estimation, finding of Annual Allowable Cut (AAC), determination of thinning regime, mother tree
selection, cultural prospective area determination, wildlife hot area determination and

demarcation, silvicultural prescription are key message during this step.

Step 8: Environmental service
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It is keen and urgent to address the environmental services given by forest and surroundings.
Water resource conservation, biodiversity pocket area demarcation, ecotourism area separation,
carbon stock and sequestration assessment are key environmental services, and these services
should be addressed during management plan preparation.

Likewise, key hazard of climate change on given area, probable mitigation and adaptation
measures should incorporate to address climate change.

Step 9: Revisit with stakeholders

They should negotiate and agree on the main roles and responsibilities of each stakeholder. This
is a critical step since it deals with the five practical questions: who, what, when where and how?
So, whois to be responsible for the activity and how will they be supervised?, What tasks will need
to be undertaken and in what order?, When will the activity and tasks be started and how long will
the work take?, Where, in what part(s) of the forest?, How, what methods and techniques will be
used? should be finalized before drafting the management plan.

Step 10: Draft management plan preparation
e Vision mapping
e Strategy development
e Silviculture and other forest protection, development, and management prescription
development
e Technical and financial resource estimation, leverage from stakeholders and
management
After completion of detailed inventory of forest and social assessment, a draft of management
plan including technical, financial, and social consideration will be prepared. This type of draft
management plan presents on different stakeholders like sub-division forest office, Local
Government (LG), Federation of Community Forest Users Nepal (FECOFUN), different interest
group to receive comments and suggestion from them. Finally develop a final reviewer team for
peer review of plan before submission to approval team.

Step 11: Audience comments incorporation

Once the draft plan has been formulated it should be presented publicly at the local area so as to
allow people to react and respond. The planning team will need to prepare in advance for these
meetings, bearing in mind that some of their audience will be non-literate and therefore much of
the information will need to be presented in a visual format. Meeting dates should be planned
well in advance to allow the information to be communicated throughout the area even where
households are dispersed, and meetings should be arranged so that neutral facilitators can
manage the meeting.
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Step 12: Approval process

After including all comments and suggestions from public and technical association regarding to
forest management, plan preparation team finalize activities base plan from ground and take over
for approval process to concern DFO office for approval process. A pilot work carried out on a
patch of activity which will support for full implementation of management plan.
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Session-4.3: Boundary and block survey and mapping- theory
and field practice

Background information

Most of the foresters are known to have skill in conducting boundary and block survey using
instrument- GPS and developing maps using relevant software. However, refresher exercise is
required to those who were graduated long time ago and have not used the instrument for a long
time. In addition, all the foresters should have similar skills and understanding on the tools and

techniques.
Learning objectives
At the end of the session, participants will be able to

e Explain the advantage of using GPS for boundary surveys over other traditional methods,
e Demonstrate the use of GPS and conduct boundary survey and maintain field book, and

e Develop a complete map using appropriate software.

Time 9:00 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Measuring tape, GPS, field book etc.
Session facilitation process
1. Boundary survey methods using GPS (1.0 Hour)

1. Explain the objectives of the session.

2. Allow participants to present the findings of Rapid Forest Assessment (RFA) exercise.

3. Inplenary, list out different types of methods of conducting boundary survey. Agree on
common latest methods used in Nepal.

4. Agree on what are the main features in GPS instrument to be recorded.

5. Agree on the format of a field book of survey.
6. Preparation for field exercise (0.5 Hour)

1. Divide the participants into three groups- mix groups based on institutional involvement

and experience etc.

Training of Trainer in Forest Management | 81



2. Make sure participants/each group has Field book, copy, pen, GPS etc. for field exercise.
3. Debrief the task of the group to conduct in given forests.

4. Allow each group to have different forest patches within or different forests.

5

Brief the logistic arrangement to conduct assessment.
Field exercise (4.5 Hours)

1. Demonstrate the process collectively in a small patch of a forest.
2. Ask participants to go to their respective forest and conduct the exercise.

3. Tell them the time of assembly after completion of work.
Preparation and presentation of map (3.0 Hours)

After returning and refreshing, ask each group to develop maps.
Ask known participants to explain the process to download and create a map.
Let the group finalize the map.

Ask them to make ready their map for presentation for the next session.

SANEEE S

Discuss the experience of participants in survey and mapping using GPS and software.
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Handout 4.3: Boundary and block survey and mapping

4.3.1 Use of GPS receiver in forest boundary survey and block division

The use of GPSis considered more appropriate for surveying and mapping the forest area because
it can achieve greater accuracy with less time, cost, and manpower. GPS is used to get the
coordinates of the forest or Reduce Emission Forest Degradation and Deforestation Plus (REDD+)
project area and it can be used not only for forest mapping, but also for forest leveling, establishing
sample plots, and demarcating other areas. Therefore, it is necessary to know about its use in the
context of Nepal, setting method. The method of taking the coordinates and the information to
download the coordinates to the computer is very necessary, so this information has been given.

(a) Use of GPS in the context of Nepal:
G. P. S. Before using it, some setting should be done based on the longitude of the country. In the
context of Nepal, three bases have been fixed for its setting and accordingly it should be set before
starting work in the field. Under those bases, 81 is used for the west (west of Dang district), 87 for
the east (east of Sarlahi district and 84 for the middle). In addition, since the details about this are
given in the map of the surveying department, it is better to set it as a basis.

(b) GPS setting

There are six pages in GPS.
° Main menu page,
° Satellite page,
° Compass page,
° This trip composer,
° Altimeter and
° Map page

These pages have separate functions, but out of this,
GPS Main menu page is required for setting. The procedure for its setting is
presented below.

GPS setting method:
First, go to the main menu page by using the GPS page key.

General set up:

Highlight the setup menu and press enter then the setup page will appear and highlight the system
icon and press enter and with the help of Rocker Key, make settings as shown below.
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Syctom Setup

o
Mormal =
1. GPS—Normal LJ.-’.PE.’EIH"JCIS
—Di Disatled =
2. WAAS/EGNOS — Disabled el
3. Battery Type — Alkaline #ill-oline =
. . Te=i Lanquass
4. Text Language — English English =
5. External Power Lost—Turn Off Esclertial Frwer Lot
6. Proximity Alarms —On ng"mwmam 2
on =l
After this, exit the page with the help of Quit Key.
This is how the GPS setting is done.
To set units in GPS
e First go to the Setup menu page and highlight the Units icon Units Setwp~~_ |
and press Enter. Puasition Format
e After this, with the help of Rocker Key, make the settings as lru?gpdgamlmmf =
'WGS 84 =
shown below. Distance/Speed
IEituil_.lte =l
e Position format - Users/UPS: Determine which F:;::m&ﬂ;?ﬁfpmd] =l
coordinate system is in your working area. The IDISPtht —
Topographic Map published by the surveying et 2
department should be taken as the reference. If you |/[Fahrenheit =l
Fres:sura
want to overlay on the Google map, you should set ‘Milibars =

UTM/UPS.

1. Map datum — WGS 84 (It varies from place to place, and can be obtained mainly from the

maps published by the survey department)
Distance/speed — metric
Elevation (vert. Speed) — meter
Depth — meter
Temperature — Celsius/Fahrenheit
6. Pressure — millibars
Now your GPS units have been setup.

ok own

(c) How to get co-ordinates using GPS

First, note down the coordinates of your current location or press the
Mark key and hold the Mark key. Keep it until the Mark Waypoint page
comes up. In addition, three digits appear at the top of the screen.

And what to name the way point will appear, highlight it and press enter key.

e

Mote

¥ 001
Wowpoint |

31-AUG-05
11:47204H

Elevation
1200%

Fram Current L N 39°1058%
w095 o1.111°

Dpih

-t

=1}
EE Elevation

¥
*

Mark Way|

From Map Pointes

£
+

N 0
Delete | Hap | Go To |
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Then name the waypoint with the help of Rocker Key and press OK. (Waypoints can also be placed
on GPS itself)

After finishing this, press Quit Key to exit. Repeat the process mentioned above to get the waypoint
of another place and keep marking the waypoint.

Press Find Key to find the waypoint and go to the waypoint to get the waypoint information you
need, Highlight the point and press Enter. After this, the information of the way point is displayed
on the screen.

Saved Track
(D) Forest boundary survey using GPS rgnfsEP-DE -l
GPS Tracks are used to distinguish the boundaries of the forest. The procedure |pictance
to be followed to do this is presented 12677
below. iz L
v Wrap When Ful !:D.IE ac Ef
Record Method oo
To set up the track log, double-click the Distance lﬁ,cnué . +| |/MEEDk Red
Main menu to open the Main menu Time  +|interval [ Show on Map
page. Select the tracks icon and press Auto Eﬁé”fm“"aus“
enter to open the track page. Similarly, Hngt %ﬁen /| Transparent Delete | Map |
highlighting the Setup button and |MOFE UTiEN
. . Normal " Data Cord Setup | (TrocBack | 0K
pressing Enter will open the Track log || gce Often / S d Track P
setup page. And following the |Least Qften / aved lrack Fage

procedure as shown below, Track log setup is done.

|Trocks

Record method — distance

Track Log won OO

Interval —5m e 207

Color - transparent |__Setup Clear

| Swe || TrodBuck |

+.

Saved Tracks

{ 24-AUG-05

And to survey the boundary of forest, select track log and turn it on and press Enter.

But if you don't want to work in “track log”, select track log and turn it off and press Enter.

If you have worked on the track log, open the “track button”, and press the “save button” to save
it.

At this time a message will appear that the entire track, do a survey whole track? Yes or No. If you
want to survey, highlight “Yes” and “Press Enter”.

Tracks can be named while surveying way points. Press the “Quit button” to exit this page.

In this way, the polygon feature, which is used to separate the boundaries, can be used to make a
map of the forest area according to your needs or for segmentation work.
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Use of GPS receiver in forest area mapping

It is appropriate to do the mapping of the forest area in two ways:

Using GPS coordinates and using satellite image of the area. Details about this are presented
below.

(a) Method of making maps by downloading coordinates from GPS:
Coordinates or waypoints recorded by GPS can be downloaded in two ways.
i. Using software and ii. Manually

i. Using the Software:
Data is downloaded from GPS using GPS Utility software which is often available for free. For this
work, it is necessary to adopt the following procedure:

a) First of all, open the GPS Utility software
Click option and click “map setting”, Option setting window will open. Then click on “General” and
check the following.
e Track and route information
e Backup data set file automatic
e Data selection
Similarly, check as shown below in the “Loadable Grid of the Window”.

e User Grid (Nepal 87 —east)
e User Grid (Nepal 84 —Middle)
e User Grid (Nepal 81 —West)
If you want to overlay coordinate on Google Earth, you should set it in “UTM grid”.

b) Then click on Map setting and check as below.

e Way Point (symbol and Text)

e Routes (Leg info arrowhead)

e Tracks (Lines, start symbol and points)

e Colours for waypoints, routes and tracks and press the OK button.

c) Downloading Waypoints:

Click GPS on the main window of GPS Utility, click on “Download” all and all way points will
download to the computer from GPS.

d) Datum Setting

Click “Datum” on View of Coordinate format, then Datum Sensitive window will open. Select India
Bangladesh from the Datum available and click on it.
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e) Select user grid

Click View of Coordinate format and select User grid Nepal 84. Then after click file and save to your
specified folder and Click Exit button of GPS Utility.

We can generate maps using ArcGIS, ArcView, Erdas, ILWIS, QGIS, etc. software on the computer
from the coordinates (from the downloaded waypoint).

ii. Manually

When the coordinates are taken by GPS in the field, they are saved in the GPS or recorded in the
field-book. The coordinates obtained in this way are entered in the Excel sheet and it should be
saved as DBF4 or Text (tab delineated).

After that, you can make a map using software like ArcGIS, ArcView, Erdas, ILWIS that you find
convenient. However, it is important to be careful when entering the coordinate computer
manually from GPS.
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Session-4.4: Forest assessment, analysis, and interpretation:
theory and practice

Background information

Information related to forests is very crucial for developing forest management plans. There are
several parameters used to determine the forest quality and site quality. Primary information on
those parameters is essential to collect through participatory approach. Foresters should have in-

depth and similar understanding in collecting, analyzing, and interpreting them.
Learning objectives
At the end of the session, participants will be able to

e Explain different methods of collecting information related to forests,

e Estimate the number of sample plots required for collecting bio-physical information of
the forests,

e Delineate sample plots on map developed using GIS software,

e Conduct forest assessment-inventory to collect data/information; and

e Analyze and interpret the collected data.

Time 10 Hours (1.5 days)
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Linear tape, GPS instrument, height measuring instrument- clinometer/range
finder/relascope etc. inventory form, pen, diameter tape, khukuri, numbering chalk, rope,

ribbon etc.
Session facilitation process
1. Explain the objectives of the session.
2. Methods of collecting bio-physical information of a forests (1.5 Hours)

1. In plenary, develop a list of bio-physical information required for forest management
planning.
2. Facilitate discussion on different methods of collecting that information. Choose the

appropriate and common methods recommended by the authority.
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3. Ask participants to tell formula to determine sample size, plots, and numbers.
4. Ask groups who made a map to present their findings- map, areas, etc.
Estimate the number of sample plots based of formula and delineate them on map

using coordinate position. Record all coordinates into GPS instrument.

6. Preparation for field exercise (30 minutes)

1.

5.

Divide the participants into three groups- mix groups based on institutional involvement
and experience etc. It can be the same group as before.

Make sure participants/each group has necessary equipment-GPS, Range Finder, Linear
tape, diameter tape, Khukuri, forms, rope, numbering chalk etc.

Debrief the task of the group to conduct in the given forest.

Allocate each group to different forest patches within or different forests. Will be the
same forest as they did previous exercise.

Brief the logistic arrangement to conduct assessment.

6. Field exercise (4.15 Hours)

1.
2.
3.

Demonstrate the process collectively in a small patch of a forest.
Ask participants to go to their respective forest and conduct the exercise.

Tell them the time of assembly after completion of work.

4. Data analysis, developing summary tables and interpretation (3.0 Hours)

1
2.
3.
4

After returning and refreshing, discuss on formulas and summary tables in plenary.
Ask each group to analyze all data using appropriate formulas.
Let the group finalize summary tables and interpret the findings.

Ask them to make ready their map for presentation for the next session.

5. Presentation of the findings of forest assessment (1 Hour)

o oe

Allow each group to present their findings through the gallery walk method.
Facilitate discussion on the interpretation of the findings.

Allow participants to ask questions if any.

Reciprocate questions to few participants to gauge their confidence in conducting

assessment and interpretation.
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Handout 4.4: Forest assessment, analysis, and interpretation

Background information

Forests are a complex biotic and abiotic phenomenon. Estimating species diversity, horizontal and
vertical structure, growing stock, increment rate, annual harvestable products and other forest
cover study refer as forest assessment. Forest assessment process also includes parameter of site
quality, slope, aspect, drainage, soil depth, color, structure etc, opportunity and challenges/threat
for forest protection etc. Forest assessment or inventory is a crucial tool for sustainable forest
management. Forest inventory plays a pivotal role in preparing inventory-based forest
management plans and enhancing forest productivity. Assessment of the present status of trees,
shrubs, herbs, and NTFPs probable growth rate and prescription of harvesting quantity are key
message of this manual during management plan preparation and training conduction.

Total enumeration on forest area is somewhat lengthy, time consuming and costly, so estimate
of by species and size class with sampling method is suitable nowadays. Estimation of total
quantity support on silvicultural prescription and technology adaptation.

Sampling Design

Stratified systematic sampling with random start is adopted for forest resource assessment which
include stratification of forest area with stable strata according to forest condition (species
distribution, stage of forest, land terrain type, abundance of species). Stratification is the process
of grouping of population which have relatively homogeneous because it is easy to measure on
sub-population.

Sample plots

The shape of sample plots is determined based on geomorphology, landform, and climate (square,
rectangle, circular), in case of forest resource inventory, Concentric Circular Sample Plots (CCSPs)
are used for tallying trees. FRA used 20 m. radius for big size tree or greater than 30 cm dbh, 15 m
radius for 20-30 cm dbh, 8 m radius for 10-20 cm dbh and 4 m radius for 5-10 cm dbh.

According to CF Inventory Guideline-2061 of Nepal, following steps are key process for forest
resource assessment.

A) Preparation for forest resource inventory
a) Discussion with CFUG and Community Forest User Committee (CFUC)-Before forest
inventory takes over, a keen discussion with CFUGs and CFUG should for why this is doing,
what type of result will achieve and what will reflection after the inventory activities. The
main objective of these discussion is to aware CFUG and EC members the important of
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c)

f)

forest inventory, brief the process and necessity of their engagement/active participation
in the process

Consultation about objectives of inventory- User groups must be familiar with inventory
process, why it is incorporated in OP and what will happened in future after inventory take
place.

Division on block and sub-block- According to management prospective, species
diversification and land terrain, all the forest should divide into multiple blocks, sub-block
ie Stratification of forest for homogenous formation the Rapid Forest Resource Assessment
results can provide basis for block division.

Sampling Intensity (SI)- Sl refers to the % of area taken to assess different parameters of
forest resources that represent the entire forest area and the blocks. The inventory
guidelines 2061 Bikram Sambat (BS) recommends 0.1% sampling intensity for grassland or
regenerating areas whereas 0.5% medium to dense forests having pole and trees.
However, for intensive forest management, more sampling intensity with at least 80% level
of accuracy is required. In such cases, statistical methods of determining sample size are
used but the size of sample plots should be known in advance. Shape and size- rectangular,
circular, and square sample plots size and shape can be used according to land terrain. The
inventory guidelines suggest xx M? for trees, and nested plots of xx M?for Pole and xx M?
for regeneration. However, they should be flexible to adopt terrain and density of forests
without deviating the total sampling intensity. The greater the number of sample-plots the
more the distribution of plan results more representation of forests in inventory.
Sampling Method (SM)- Stratified systematic sampling with random start reduces bias and
it is more accurate than random method. For homogenous forests, random sampling
methods are also used.

Others- Inventor should know and discuss with community about what type of inventory
should require. Apart from only forest species, assessment of biodiversity component,
forest products for marginalized groups, required equipment for inventory, human
resource, resource map and inventory plan must prepare with discussion with community
by technician.

Data collection- Before data collection from field, stratification of forest area, sampling method

determination, data collection from plot are key activities of data collection.

a)

Stratification or block division of forest- Blocking is carried out due to develop managerial
unit formation, reduce cost and time, easy for inventory activities. Especially forest areas
are stratified accordingly to forest condition, natural sign or structures, objectives of forest
management unit, geographic coverage, and area of forest.

Process of blocking- Primarily user groups define, and block activities carried out according
to objectives of forest management. Blocking point will pin out on map and GPS location
find then establish on field too. Then after total productive area and effective will
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determine for forest inventory. If needed according to management perspective, sub-
division of block will carry out.

c) Sampling method- Stratified systematic sampling method is highly recommended to reduce
bias during data collection process. Random sampling also obeys on homogeneous forest.
Circular, rectangular, or square shape sample plots can be established according to terrain,
species, and objective of management.

Locating sample plots in study area map and identifying them in field

Field inventory surveys are an important source of information but are expensive. For increasing
the emphasis on narrowly targeted subpopulation of interest, like in the below figure (figure 1);
GIS can be a cost effective, practical solution that can result in better surveys.

So first we need to specify the sampling frame that is the study area. Representative estimates
typically require probability sampling. Probability sampling is in practice most performed with lists
from the entire population (cover type in the case given in the figure below) in the study area. So,
in the case of figure 1 below out interest of area is the forest (both broadleaved open and closed
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Figure 8 Map showing the stratified random sample distribution in a forest area of a watershed
(Jalad khola) in Nepal.

We need to put random sample plots around the forest cover | the study watershed. To calculate
the number of samples required, there are different algorithms, but they depend on what criteria
we are going to measure and, we require the secondary data of these variables. Alternatively, we
can also use thumb rule to take sample plot greater than 30 for field inventory in smaller in
watershed areas considering the budget we have. As for the figure above, we have we have taken
60 sample plots.

Then we go for how we want these sample plots to be spread in our study area. Then we go for
the stratification. Sampling can be stratified by dividing the frame into mutually exclusive and
exhaustive separate frames for different subpopulations. Here in the figure above, we can stratify
the study area into broadleaved closed and open forest types. This will give us the ability to sample
far more from the sub-population for a given survey cost. So, when taking about the forest type in
the above figure 1 watershed area, the broadleaved open forest is 23% of the total forest and the
closed forest is 77%. So, we can take this proportional ratio and divide the total sample plots as 14
for open and remaining 46 for the closed forest. This will form a representative estimate from a
sub population for different strata.

Next, we randomly spread these allocated sample plots over these strata. This can be done in
several GIS software with the command of generate random points and give the barriers as out
strata and assigned sample numbers. For verifying them in the field we can make a bigger Al or
A2 size map like in the figure above with the overlay of the actual image instead, and the
coordinates and sample numbers or sampling ease.

Then, all study location data and field notes are stored in a downloadable CSV file on the user's
device. The sample plots are positioned with a GPS-device and then plan the route to the plots.
Use the map to navigate to the point and check the point with the GPS. Plan the easiest and
shortest possible route from one plot to another by considering their reachability. Then collect
GPS data followed by other inventory measurements.

The marking in the plots center is very valuable for periodic monitoring, as GPS alone could give a
few meters of difference in locating the center of the permanent plot. Furthermore, a natural
landmark is determined and located near the plot to help the localization of the plot center at the
time of measurement. Appropriate landmarks are large stones, boulders, and large trees, for
instance. The distance between the natural landmarks (fixed points) from the plot center should
not be more than 15 meters, if possible. For each landmark, bearing and distance from the center
of CCSP must be recorded. If the landmark is a tree, then record its diameter at breast height as
well.

d) Size of plots- For trees strata (more than 30 cm dbh), sample size is 100-500 Square Meter-
sqm, for pole strata (10-29.9 cm dbh) only 100 sgm, sapling (up to 1 m Height-ht and less
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than 10 cm dbh)-25 sgm, regeneration (30-100 cm ht)-10 sgm and all type medicinal
plants-10-100 sgm sample plots size used for data collection. The nested plot should
allocate for tree to seedling measurement.
e) Measurement or data collection
e Regeneration: All seedling and sampling should count according to species and
record on specific format
e Tree and pole: On both classes, diameter should measure at breast height with
Diameter (D)-tape and tree height can measure with Hypsometer, Clinometer,
Suntometer or Range lighter. Different types of class should classify tree and pole
according to length of clean bole size after harvesting such as 1st, 2nd and 3rd class.
e Other products: Grass, firewood, slash etc. will measure within a sqgm using total
harvesting and measurement.
e NTFPs: Pure NTFPs forest inventory will be measured according to NTFPs inventory
guideline, but on mixed forest assumption method apply for measurement.

C) Forest resource inventory data analysis- All types of data should project on hector. Seedling,
sapling, pole, tree, NTFPs data analyze according to objective of management, needs of
community and government rules and regulations. On the basis analyze data, forest can
distinguish as good, medium, or weak/bad forest. Standing tree volume calculated according
to forest regulation 2079. Based on regeneration status (seedling and sapling) and stock
volume of wood, forest condition are categories as

Table 22 Forest condition according to regeneration status

Category Good Medium weak
Seedling number per ha.  >5000 2000-5000 <2000
Sapling number per ha. >2000 800-2000 <800

Table 23 Forest condition according to stock volume of wood

Wood stock >200 cum 50-200 cum <50 cum
Regeneration Good Medium  weak Good Medium weak Good Medium  weak
status

Forest Good  Good Medi Good Medium Weak Medi @ Weak Weak
condition um um
become
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Table 24 Annul increment of stock.

Species class Annual increment %

Forest condition Good Medium Weak
Fast growing 5 4 3
Medium growing 4 3 2
Slow growing 3 2 1
Annual harvesting of 75% 60% 40%

annual increment

D) Use of forest resource inventory- Assessed data will utilize and implemented for sustainable
forest management concept. Total stock, determination of forest condition, annual increment
and annual allowable cut are key utilizing data for forest management prospective and
determine the technical methodology to be utilized. Assessed data refers as

e Prescription of silvicultural technique: According to acquired and analyzed data,
what type of silvicultural technique to be applied for better improvement of forest
will be determined. Only protection, simple thinning pruning activities or
sustainable harvesting plan implementation technique (shelterwood system
applied) recommendation carried out by assessed data.

e Recommended activities for marginalized groups: Based on final assessed data, a
plan can be formulated for interest and marginalized groups for IGA, enterprise,
Livelihood improvement plan and so on.

e Replication of activities: Learning by doing scheme will develop after implication of
assessed data on forest. Demo plot establishment, research plot establishment and
replication can be done from assessed inventory data.

Thinning Guideline 2064

The GoN approved Thinning Guideline 2064 for especially thinned operation of Pinus roxburghii
and Pinus patula in Sindupalchowk and Kavrepalanchowk planted forest. This guideline
recommended ground thinning as A, B, C, D and crown thinning. Guideline recommended as

e Principle of Thinning- Only for Khote and Patule pine

e Determination of Rotation age- Patule-45 year and Khote-75 year
e Time- Dry season

e Method- Selection thinning
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Session- 4.5: Growing stock and increment

Background information

Growing stock of a forest is obtained normally through forest inventory process. But rate of
increment can’t be obtained from a single measurement and hence needs repeated
measurements or use secondary information for the same species with similar geographical
situation. However, for even aged forests, if age is known, it can easily be estimated.
Understanding the growing stock and increment is the key information to understanding the forest
conditions that helps to determine how much growing stock to be retained and how much to be

harvested.
Learning objectives
At the end of the session, participants will be able to

e Define normal growing stock and method to estimate the growing stock,

e List out the types of increment,

e Explain various methods of estimating increments; and

e Correlate the growing stock, increment and their implication to forest management
prescriptions.

Time 1.5 Hours
Equipment and materials requirements

e Power-point presentation concept of growing stock, increment and implication to forest
management prescription.

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb.
e Multimedia projector
Session facilitation process

1. Define growing stock

1. In plenary, ask participants to tell the meaning of growing stock and its key factors (living
materials, per unit area, in volume or number with different units). Agree on definition
and key factors.

2. Ask participants their understanding of Normal Growing Stock and ideal situation for
Normal growing stock. Agree on NGS and Conditions.

3. Discuss the need to understand GS for sustainable forest management and list out the

importance.
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4. Increment and management prescriptions
1. Divide participants to four heterogeneous groups in terms of sex, experience, and
institutions.

2. Ask two groups to come up (though group work) with types of increments, definition,
and methods to estimate increments and rest two groups on the relations among
growing stock, increments and management prescription (20 minutes each)

3. Allow each group to present through gallery walk method, take feedback from other
groups, provide inputs, and finalize them.

5. Conclusion
1. Allow participants if they have questions for clarification.
2. Conclude session presenting the summary of growing stock, increment and their

relationship with the forest management prescriptions.
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Handout 4.5: Increment, growing stock, method of estimate and implications.

4.5.1 Increment:

Increment is the increase in growth, diameter, basal area, height, volume, quality or value of
individual trees or crops in each area at a given time. In simple words, it is the increase in growth
of a tree or a crop with age. Increment can be calculated by measuring the parameters as
mentioned above at the start and the end of the specified period. Usually, increment refers to the
increase in wood volume of forests, the volume of crops and not individual stands. Basically, there
are three types of increment.

)} Current Annual Increment (CAl): Increment of trees or stands in each year.

i) Periodic Annual Increment (PAl): the average annual increment of crop within
certain period

iii) Mean annual increment (MAI): Average volume acquired by a tree from its
beginning till it reaches the specified age.

Relation between CAl and MAI and its implication:

CAl is small in the early stage of a stand. It increases slowly during the first few years and then
increases rapidly when the crop enters the pole stage. And reaches maximum at its desired age.
After this period, growth starts declining. This point where CAl starts declining is called culmination
point. CAl may also become negative with the decline in growth of the stand and end with
mortality.

Mathematically, CAl can be expressed as: Volume of a crop at measured year minus volume of
crop a year before the measurement.

Whereas MAI is obtained by adding all the CAls of a stand divided by the age till which CAl is
considered. Hence, MAI is the average volume obtained by a stand until it reaches the desirable
stage. MAI starts flattening at the point where CAl reaches culmination point.

The CAl and MAI of a stand meets only at two stages in their span: the first time in starting phase
of their growth and the other during maximum MAI. At the second culmination the crop can
provide maximum average volume per unit area per year. At this point, CAl is less than MAI and
MAI also start decreasing after this point. CAl may be either zero or negative depending on the
stand. But the MAI is never zero or negative. Hence, if maximum wood volume to be obtain, the
time when CAl and MAI culminate, should be considered for final harvest of the crop.

The figure below gives a clearer illustration of the relationship between CAl and MAI in the age vs
volume graph of a stand.
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Figure 9:Graphical representation of CAl and MAI interaction
For more insights regarding growing stock and increment, please visit the following link:

https://www.youtube.com/results?search query=relation+between+growing+stock+and+incre

ment
4.5.2 Growing stock:

Growing Stock (GS) is one of the basic characteristics of any forest that helps to understand the
forest condition. It is defined as the sum of all trees growing in a forest or a specified part of it.
Growing stock in terms of volume is normally measured as volume or basal areas of total living
tree above 10 cm diameter at breast height. It is usually measured in Cubic Meter (m?3).

It is also known as the living tree component of the standing volume. Standing volume includes
tops of stems, large branches, dead trees lying on the ground that can still be used for fiber or fuel
and excludes small branches, twigs, and foliage (FAO, 2000).

In general, there are three types of growing stock.

i) Overstocked: When a forest is not harvested even after it reaches the maturity stage; the forest
has more volume per hectare than normal and hence, is called overstocked forest. When
several matured trees are high, the forest usually will have over stock.

ii) Understocked: Generally, when the volume per hectare of a forest is lower than the normal
expected volume, the forest is understocked. There are three conditions which cause
understocking of a forest:

- More trees from younger age class
- Sparse forest because of poor forest management
- Extension of a rotation period
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Neither of the above-mentioned conditions are a good characteristic for proper and sustained
yield. Hence, to obtain sustained yield from a forest, it is necessary to maintain normal growing
stock in the forest.

iii) Normal growing: it can be defined as the total volume of trees in a fully stocked forest with
normal distribution of age-classes for a given rotation. It is often difficult to determine
normal growing stock.

Method to estimate Normal Growing stock in different silviculture system are described below.

a) Normal GSin clear felling system

Based on final mean annual increment

The simplest example may be taken of a firewood Eucalyptus plantation of ten hectares, one
hectare of which has been planted annually for ten years. If each year's growth in each plantation
is represented by i, the volume of each gradation starting from one year old will be i, 2i, 3i.... 10i.

The yield of normal forest is equal to the volume of oldest age-gradation in a forest. Or the volume
at rotation age (r). Hence, total growing stock of the forest with r age-gradations can be estimated
as the sum of i, 2i, 3i, ...... , (r-1) i, ri. In arithmetical progression, at the end of growing season and
before the oldest, r-year old, plantation is felled.

This sum is = (i+ri) r/2 or ri/2+r/2 (r*i)
r*iis the volume at rotation age, can be denoted as I.
Hence, the equation becomes, = 1/2+(1+r/2)

And if the oldest plantation is removed, volume at the beginning of next growing season will be
1/2+(1+r/2)

Now, the normal growing stock of the forest in the middle of growing season will be equal to the
average of these two values: i.e., NGS from MAI = |*r/2

Based on yield table

Ayield table is a form of tabulated data which gives the information on expected yield of a forest
at different age-gradations. The table includes information such as stand age, top height, number
of trees per hectare, mean diameter at breast height, basal area per hectare, volume per hectare,
etc. Though the yield table helps in predicting the probable amount of volume that can be
extracted from the forest, the data may not always be accurate because growth of trees and forest
stands depend on various environmental, physiological, and anthropogenic factors as well. But in
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the case of yield tables, the data are predicted by assuming some specified characteristic which
when applied may vary with the actual growth conditions of the forest.

Avyield table usually gives data for the intervals of five or ten years. In that case, the normal growing
stock of the forest can be accurately determined by plotting the yield table data on a graph paper,
drawing a smooth curve, and computing the area below the curve using either planimeter or
counting the squares.

a) Normal GS in uniform regular shelterwood system

The growing stock in uniform regular shelterwood system is generally determined following the
similar method as in clear felling system, i.e., using the yield tables. But this is not the authentic
method to obtain required data. Hence, in a situation where some area of the forest is removed
by regeneration felling, formula developed by Fischer can be applied to determine the normal GS.

NGS = (V+V1) *P/2*D;

Where, V= initial GS,

V1 = GS at the end of regeneration period,
P= Regeneration period,

D = Crown density

b)  Normal GS in selection system

Generally, the forest which is maintained under selection system is like the even-aged forests.
Hence, to determine the normal GS in a uniform regular shelterwood system, method of GS
determination based on MAI is used.

However, Munger has derived a formula based on CAl to calculate the NGS in a selection system
which shows as:

NGS=(i*fc)/2+reserved timber per felling area*the number of areas
Where, i = Total CAl of whole reserved timber

fc = Felling cycle
Implication of GS

Thereis a direct relation between these three types of growing stocks with the forest management
prescription. When the forest has normal growing stock, total volume of annual increment of the
forest can be harvested as allowable cut.
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When the forest is overstocked, the volume to be removed annually will be higher than the annual
increment of the forest. It means, when we estimate the ideal normal stock, the excess volume
can be removed from forest in one year or can be distributed into years. For example, 50% volume
of overstock is harvested,

Annual allowable harvested = Volume of total annual increment+ % of the volume of overstock.

In the case when the forest is understocked, certain % of the annual increment volume is left to
increase forest capital volume. The amount to remain in the forest depends on the level of forest
degradation i.e., volume deficit to be normal GS and demand of the products. Normally 50%
annual increment volume is normally left community forest assuming that most of CF are
understock. It can be 25%, 50, 75 or 100%. If 25% volume is left, we can calculate allowable harvest
as

Annual allowable harvest = Average annual increment (volume)- 25% of average annual
increment.

3.3.3 Determination of GS
Growing stock of a forest can be determined using following methods:

Total enumeration: Enumeration of each tree within the study area must be enumerated,
measured. This method is not applicable in the case of large areas where time and money
are consumed in a huge amount by the method, but no result is seen. In that case,
enumeration of a small area is done and then sampling is carried out for other purposes.

i.  Sampling: Sampling method is applied is large areas where a sample from the population
can represent the diversity of whole population. Representative areas are selected for
sampling purposes because the data for the whole population is estimated based on
results obtained from the selected samples.

iii.  Image analysis: Aerial photography or image analysis method for determining the forest
growing stock is applied in case of inventory in large and inaccessible forest areas.
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Session-4.6: Development of management prescriptions

Background information

This session is a critical and important part of the whole module. Forest management or
silviculture prescriptions are developed based on long term demand and supply of forest products
and services, enabling socio-political and legal provisions and biophysical condition of the forests.
In the previous sessions of this module, most of these aspects have been discussed. Now based
on those fundamental requirements, participants should be able to develop a comprehensive

forest management prescription to defined forests with given objectives.
Learning objectives
At the end of the session, participants will be able to

e Define forest management prescriptions,
e List out components included in the prescriptions; and

e Design forest management prescriptions for different types of forests.

Time 4 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,

writing pad and pen.
Session facilitation process
1. Explain the objectives of the session.

2. Define and list out components/section involve in forest management prescription (30

minutes)

1. Brainstorm and agree on the meaning of forest management prescriptions in plenary.

2. Discuss and list down the components of management prescription.

3. Form 4 small groups ask them to come up with ingredient of in the components (10
minutes)

4. Allow group to present in plenary (10 minutes)
5. Setting vision and objectives of forest management (45 minutes)

1. Divide the participants into three groups- mix groups based on institutional involvement,

experience etc. It can be the same group as before.
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3.

Ask each group that based on exercise they did in previous sessions, develop vision map
and list down short-, medium- and long-term objectives. Link this to demand and supply
session (30 minutes)

Allow each group to present their group work through gallery walk (15 minutes)

4. Development of forest management prescriptions (2.5 Hours)

1.
2.

4.

Present the example matrix of forest management prescriptions.

Identifying major forest types is important for production-oriented forest management.
Pick the top 5 forest types.

Divide the group in to five and allocate one type to each group to develop a complete
forest management prescription (in bullet points)- Pine (planted and natural), Sal (hill and
Terai), Broadleaves, Fodder (Quercus)

Facilitate presentation through gallery walk method.

5. Conclusion (15 minutes)

1.

Allow participants to raise questions and address them. Give priority to peers to answer
the question.
Ask a few questions to participants to gauge their understanding.

Conclude the session with summary.
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Handout 4.6: Forest management prescriptions

4.6.1 Development of forest management objectives & prescriptions
Forest management objective

Forest management objectives and prescriptions are developed based on forest condition, short,
medium, and long term demands of forest products for the community and the market, and the
legal provision on forest management. The information on forest resources and physical condition
is obtained through forest resource assessment while the demand of forest products and services
(environmental) are discussed during the social analysis process. Review of existing laws and
regulations provides legal provision for managing forests for certain objectives. With all this
information, a forester/facilitator can help the community in identifying short-, medium- and long-
term objectives of forest management. Once forest management objectives are developed, forest
management prescriptions that can meet the objectives are developed. These prescriptions
involve a set of silviculture operations and systems. The forest management objectives should be
short/clear, measurable, achievable, reliable and should be obtained in design time frame.
Developing forest management objectives is a very difficult task. The objectives can be related to
products and services that the forest is supposed to provide in the long term say in the next 20-30
years. The potential of forest in producing desired products and service can be forecasted through
the analysis of forests resource assessment or inventory data however, long term demand of
forest products and services is hard to forecast since the current demands for products and
services would be different in the next 20-30 years. This can be supported by the fact that the
demand for firewood and timber in the semi urban areas have been reduced drastically in the last
20 years. Similarly, due to market force, the community who are lobbying for pine conversion to
broadleaved now want to promote pine. We should keep in mind that the forest we wish to
develop is not for the current generation as long rotation crop, we should aim at for the new and
next generation. Hence, we should be able to forecast their need in the next 20-30 years.
Commercialization of forest products has been priority of most of the youth while the previous
generation/old generation were enjoying the existing subsistence level service provided by the
forests and all inputs were volunteered.

Within a forest area, the potential of producing goods and services by the forest may vary with
aspects, soil and altitude. One forest and block can produce multiple forest products and services
and they are not necessarily similar among the blocks.

Based on this information, facilitators encourage to map their vision that what
compositions/types/species of forest they would like to develop and what products they want in
the next 20-30 years. They can do pictorial mapping of their vision that also depicts long term
impacts. The vision should reflect long term objectives. The following information will be helpful
for vision mapping.
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- The present condition of the forest according to the appearance of the surrounding

area in the sample plot.

- The past (that is about 30 years ago) condition of the forest.

- Reasons for the changing forest conditions

- The future forest condition if no management system is applied.

- List of benefits that the community is expecting (only from the block.)

- The expected forest (what community want to see after 20 years For eg.

economically valuable timber forest of mix age and mixed species, same age

economically valuable forest, Diversified species forest etc.)

- Biological information of the forest and block: i.e., species, number and volume of

tree per hectare, species and number of regenerations per hectare, species and

availability of NTFPs.

- Physical condition of the area

Once vision is clear and agreed, long term forest monument objectives are developed. However,

short term and medium-term objectives should be developed based on the existing use practices

and patterns. The objectives should be broad- overall- related to impacts as well as specific to

products and services. There is also a need for developing objectives for each block if conditions

and potential of forest block and expected services differ among blocks.

Development of forest management prescriptions

Three factors (see figure 10) are very important to consider while selecting the appropriate

silviculture system and operations. Missing any factor while selecting appropriate silviculture

system and operations will affect to
achieve the desired goal. Forest is a
long-term crop. Unlike agriculture,
failing to identify  appropriate
operations can affect the entire
ecosystem for long term (more than
50 years) whereas if any agriculture
crop fails, it will have short termii.e., 1-
2 years impact. Hence, it is important
to decide carefully considering all the
associated factors that contribute to
success. Some important
fundamental requirements that help
in decision making process are
summarized below.

Three Pillars of Farest Manasement

Long Term Demand of
Products and

Qarnvirac

Setting
Forest
Management

Legal
Provision

Forest

Objectives
Conditions

(Bio-physical)
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Figure 10 Three pillar of forest management

1. Community needs and management objectives (short, medium, and long term)

Forest is a common property resource to enjoy its tangible and intangible goods and services.
Users of its goods and services are beyond a particular group or communities or human being. For
example, a particular community could enjoy from goods such as timber, firewood, poles and
NTFPs but a range of other services, such as clean air, clean water, soil protection, increase amount
of ground water, cooling effect of forests, carbon accumulation and oxygen release, are offered
by forest ecosystem consumed beyond the groups. In addition, several wild animals, birds,
reptiles, insects and so on depend on forest goods and services. When setting forest management
objectives and prescriptions, one should consider benefits of forest ecosystem beyond a particular
group or community. For instance, when timber or pole production is the target for which clear
felling and mono-culture plantation, there is a need to compromise several goods and services
including NTFPs, biodiversity services, soil protection, clean water, wildlife habitat and so on.
Hence, while facilitating to identify objectives of forest management and designing prescriptions
in a community, the community members should clearly understand users of forest goods and
service beyond their community and accordingly appropriate silviculture systems and operations
could be selected.

2. Bio-physical conditions of the site

As explained in the earlier section, application of silviculture operations in a forest depends on the
objective of forest management which depends on the existing forest condition, topographical
factors, edaphic factors, and climatic factors. Parameters under forest conditions include species
composition, succession stage, current growing stock and its quality and age of dominant species.
Parameters such as altitude, slope and aspects are considered under topographic factors whereas
soil texture, structure, color, depth, moisture, and nutrition are considered under edaphic factors.
Similarly, temperature, seasonal variation on temperature, amount of sunlight days and Hour,
amount of rainfall, rainfall pattern, and humidity are key parameters under climatic factors. During
the process of developing forest inventory, information related to all these parameters are to be
collected and analyzed. In several cases, analyses of these parameters and linking them into forest
management objectives and silviculture operations are missing in community forest management
plans. As a result, all CFs ended up with no or very low scale operations and Government staff,
field facilitators and community members are reluctant to adopt standard practice due to their
limited knowledge of these linkages.

3. Legal framework
Forest Stewards Council (FSC) Principle 1 “Compliance with Laws” promotes to comply with all

applicable laws, regulations and nationally ratified international treaties, conventions, and
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agreements for sustainable forest management. The GoN /Ministry of Forests and Environments
(MoFE) has developed standards for sustainable forest management to its local context. One
important principle under the standards is compliance with policies and legal frameworks. While
developing forest management prescriptions the prevailing legal frameworks and provision should
clearly be followed. Most of the cases, the legal framework doesn’t prefer to conduct clear felling
and mono-culture plantation or similar operations that is environmentally unsound. Those
prescriptions which are against the legal provision should be avoided. The following are a few key
policy documents to be reviewed.

e Forest Act 2019

e Forest Regulation, 2022

e Standard for Sustainable Forest Management, 2022

e Forest Inventory Guideline 2065

e Sustainable Forest Management Procedure, 2079 (Bagmati province)
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Session-4.7: Assessment of sustainability of forest
management

Background information

All the forest management activities must be socially accepted, ecologically sound, technically
feasible and financially sound. The FSC has approved standard for sustainable forest management
in Nepal. Under the 10 principles, several criteria and indicators are included in the FSC standard.
If forest sustainability to be ensured, the forest management plans are to be evaluated against the
key indicators of the sustainability. One can use the Program for Forest Certification (PFC) criteria
to judge sustainability. Forest managers, especially forestry should have clear understanding on

those indicators and have capacity to use them.
Learning objectives
At the end of the session, participants will be able to

e Define the meaning of sustainable forest management.
e Identify and list out major principles, criteria, and indicators to be used in forest
management; and

e Examine forest management plan against the indicators agreed.

Time 3 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.
e Slides showing definitions and standards.

e 3 management plans
Session facilitation process
1. Explain the objectives of the session.
2. Introduce SFM principle and criteria (30 minutes)

1. Brainstorm and agree on the meaning of sustainable forest management in plenary.
2. Present the principles and key criteria and indicators that can be used to gauge the
sustainability of forest management.

3. Discuss the presentation and agree on the indicators to be used.
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4. Exercise on assessing sustainability (2 Hours)

1. Form 3 small groups, provide one forest management plan to each group.

2. Demonstrate how to do assessment and marking.

3. Ask the groups to read through the forest management plan and assess them based on
agreed indicators. Ask them to provide numbers and identify gaps and recommendations.

4. Support group if needed.
5. Presentation and wrap up (30 minutes)

1. Allow each group to present their findings including score, strength, gaps and
recommendations.

2. Ask participants what they learned from the exercise and how they can apply this in their
respective field.

3. Allow participants to pose questions for clarification.

4. Conclude sessions with summary.
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Handout 4.7: Assessment of forest management sustainability

Sustainable Forest Management (SFM) is the process of managing forests to achieve one or more
clearly specified objectives of management with regards to the production if a continuous flow of
desired forest products and services, without undue reduction of its inherent values and future
productivity and without undue undesirable effects on the physical and social environment.!
Standards for assessing sustainability.
Recently the MoFE has developed standards for SFM. These standards were developed adapting
the international practices with local context. A total of 5 principles, 26 Criteria (Standards) and
104 indicators to monitor if standards are met through SFM. The standards also include sources
of information to verify if indicators are fulfilled. The five principles and associated standards are
presented below.
Principle 1: Compliance with law and governance
1.1: The forest manager should be authorized legal entity
1.2 Appropriate methods should be adopted for the protection of forests from illegal
smuggling of forest products, encroachment as well as other illegal activities.
1.3 Prevailing Local, Provincial, and National laws and international treaties should be
followed for collection, sale and distribution, transportation, and trade of forest products.
1.4 Traditional practices related to forest management should be respected and addressed.
1.5 Necessary approaches should be adopted to enhance forest management governance.
1.6 Forest manager should fully be responsible for implementation of forest management
plan.
Principle 2: Gender equity, social inclusion, and cultural values
2.1 Access and rights to the forests and forest products and ecosystem service of Local
indigenous peoples and local as well as traditional users should be identified and address.
2.2 The formation of forest user group should follow gender and socially inclusive and
participatory process and the process should be documented.
2.3 Areas having unique spiritual, cultural and ecosystems should be identified, protected,
and documented.
2.4 Local and traditional knowledge and traditional practice should be identified, respected,
documented, and used with consent.
2.5 The forest management decision process should be inclusive and ensure meaningful
participation of local indigenous people, local communities, women, Dalit, forest dependent

people and traditional users.
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2.6 Employment and training opportunities for forest management should be based on
gender equity and social inclusion.
2.7 Appropriate training, professional health and safety arrangement of forest workers, staff
and labors should compulsory be adopted while developing and implementing of forest
management plan.

Principle 3 Production, productivity enhancement and economic prosperity
3.1 Forest management vision, goal and objectives should be determined based on short-,
medium- and long-term demand of forest products and services, and production capacity of
forests estimated through forest resource survey and analysis.
3.2 Aligning with forest management vision, goal and objectives and adopting principle of
silviculture and forest management, forest management plan should be developed and
implemented based on forest conditions, species, regeneration, and topography considering
traditional knowledge and practice.
3.3 While developing forest management activities, natural or artificial regeneration should
be ensured to maintain different species and age group forest.
3.4 Forest products should collect, store, use and sale transparently according to laws.
3.5 The forest manager should estimate and secure funds to implement forest management
plan.
3.6 Forest based enterprise should develop according to prevailing laws through public,
private and community partnership.
3.7 Forest manager should develop and implement community development and targeted
groups’ economic development activities in participation of local level government and
users.

Principle 4 Environmental safety
4.1 Forest managers should ensure the protection of rare and endangered species and their
habitat.
4.2 Forest managers should protect and rehabilitate sensitive wetlands, water course and
water bodies.
4.3 Forest manager should minimize environmental damage during collection and
transportation timber and non-timber products.
4.4 Forest managers should identify potential risk and plan to minimize risk during the
implementation of forest management plan.

Principle 5: Monitoring, evaluation, research, and knowledge management
5.1 Forest managers should monitor and evaluate progress and results of forest

management activities and social and environmental impacts.
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5.2 Upon local and national need, forest managers should establish forest research plots and
conduct regular monitoring, measurement, documentation, analysis, and knowledge
transfer.
Process of assessing sustainability
When:
Assessment of sustainability can be done at any stage. However, it is recommended to conduct
the assessment before approval of the forest management plan and every five years of
management plan implementation. Internationally it is practiced in the beginning after the
management plan has been approved and audited every year. This practice is very costly and often
doesn’t provide clear recommendations if there are gaps while approving management plans.
Who:
Normally sustainability assessment is done by a third party. There are already Forest Stewardship
Council PCl trained auditor in Nepal. But it can be done by a team of forester, environmentalist
and anthropologists who are familiar with forest management in Nepal. In community forestry or
collaborative forestry, a joint team among community representative and DFO representative can
conduct however they should be trained the process. In such cases, they can hire trained or
knowledgeable auditors to join the team.
How
Sustainability assessment or auditing is done based on indicators for each of the criteria (Table 1
below). Using the source of information for each criterion, the assessor ranks the status 1-5 being
1 weak and 5 strong. The assessor justifies the rational giving such number and recommends
actions for its improvement. There is no pass or fail on SFM but to ensure the forest is sustainably
managed most of the criteria should have 4-5 marks or in total over 400 points. However, there is
no compromise to some criteria such as compliance with laws, adoption of silviculture and forest
management principles based on community demands and social and environmental safeguards.
To understand by the community the number can be replaced with dots or figures.
Plan for mitigating negative impact and enhancing positive impact
Once assessment is done, the assessor team must produce a report along with strong
recommendations in 2-3 pages note. The report should include team members, methods used,
strength and area for improvement and recommended action to mitigate negativity and enhance
positivity for each of criteria. However, if they are fully met with 5 marks, the report can be silent

in such indicators.
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Session-4.8: Annual action plan development and

implementation

Background information

Once the forest operation/management plan has been approved by the concern authority, a

detailed annual plan has to be developed to implement it. The detail plan includes key action steps

by month/week, resource requirements (finance and human), capacity building, management of

tools, post-harvest operation, approval of detail plan and so on. Participants are required to be

equipped with the techniques of developing a detailed annual action plan.

Learning objectives

At the end of the session, participants will be able to

Explain the need to develop an annual plan.
List out the key areas to be covered by the annual action plan; and

Develop a skeleton of a draft annual action plan.

Time 1.5 Hours

Equipment and materials requirements

Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,

writing pad and pen.

Session Facilitation Process

1. Explain the objectives of the session.

2. Introduction of annual action plan (30 minutes)

1.
2.
3.

Discuss the importance of action plan preparation in plenary.
List things to be included in annual action plan.

Present the key aspect of annual plan.

4. Exercise to develop annual plan (45 minutes)

1.

Divide the participants into three groups- mix groups based on institutional involvement,
experience etc. It can be the same group as before.

Ask each group to develop an action plan of the forest they did assessment and develop
management prescription.

Allow each group to present their group work through gallery walk (15 minutes)
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4. Divide the group in to five and allocate one type to each group to develop a complete
forest management prescription (in bullet points)- Pine (planted and natural), Sal (hill and
Terai), Broadleaves, Fodder (Quercus)

5. Facilitate presentation through gallery walk method.
6. Conclusion (15 minutes)

1. Allow participants to raise questions and address them. Give priority to peers to answer

the question.
2. Ask a few questions to participants to gauge their understanding.

3. Conclude the session with summary.
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Handout 4.8: Development of annual action plan

Background information

In general, annual activities included in forest management plan provide broad plan to be
implemented in given year. Detailing of such a broader plan is required so that it facilitates
community easy and effective implementation of the plan. Detailing of action steps with methods,
place and responsibility is termed as Action Plan. For example, the operation plan includes thinning
in a particular block or coupe, but it does not include preparation, management, technical detailing
(how much to remove, selection criteria and process), tools and human resource require, timeline
by week or month etc.) and use of the products. Specifically, the action plan describes what the
community wants to achieve, what activities are required during a specified period within a year,
what resources (money, people, and materials) are needed for successful implementation. Annual
action plan should become a framework for implementing the activities that are decided by the
community itself. Producing the annual action plan helps people to take realistic and concrete
steps toward participatory development planning to improve users' participation and ownership
toward community forest. By bringing everyone together to think and discuss resources and group
involvement, this action plan tool increases awareness in users.

Approaches and steps

All the action plans should be realistic, implementable, and owned by communities or stakeholders
involved in the forest management and community development process. The higher the level of
consultation, the greater the chances of community taking ownership on the action plan. Ideally,
in each September/October, the community should approve the annual action plan. To do so the
following steps are suggested.

1. Formation of subcommittee and preparation by subcommittee: By around the end of July
each year, the executive committee of the community forest users formulate a sub-
committee to engage in the process of action plan development. The sub-committee can
be a maximum of 3-5 people who can facilitate drafting action plans. The membership
should be inclusive of women, Dalits (if significant) and Indigenous Peoples. The
subcommittee shall take support from subdivision forest office or forest technicians and
local planner. The subcommittee reviews the operation plan and extracts activities that
are to be implemented in the current year. Once the activities are extracted, a check list of
discussion points is developed to be used in focus groups as well as settlement meetings.
They also develop a plan of action for Focus Group Discussion or Settlement Meeting,
meeting with key informant, Presenting in Executive Committee Meeting subcommittee
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meetings as well as other logistics. The subcommittee provides information related to
meetings well in advance and reminds in day before the meeting time.

Conduction of settlement or focus group meeting: Series of meetings with specific interest
groups or in settlements are conducted. The interest groups or settlement HHs are
informed earlier on meeting time and agenda of the meeting. The subcommittee makes
the agenda of the meeting in very simple language so that grassroots level people easily
understand. The checklist normally includes detailed action steps of each activity, where,
how, who should involve and who benefits etc. One of the members in the subcommittee
clearly records the findings of the discussion of each meeting.

Synthesis of meeting findings: Once meetings with settlement or interest group is
completed, the subcommittee analyzes all the information and puts it into draft action plan
formats.

Meeting with KI as well as stakeholders: A list of stakeholders and key informants is
developed in the preparation phase who are then consultation once synthesis of
settlement or interest group level meeting is completed. Key messages and expectations
from stakeholders or informants are shared in the meetings. Specifically, possible expected
technical and financial support leverage from key stakeholders is discussed during the
meeting. Stakeholders may include subdivision forest office, relevant municipality and
ward, agriculture and veterinary office, cottage industry office etc. Key informant may
include ex-president or secretary of FUG, experts etc.

Executive Committee Meeting (ECM) — The findings from the meetings with interest groups,
key informants and stakeholders are presented in the executive committee meeting for
further discussion. Recommendation from executive committee is taken and during the
meeting itself a final draft of the Annual action plan is agreed. The sample action plan is
presented in the annexes below.

Plans approved by General Assembly (GA)- The final draft of the action plan is written in flip
charts that community members can easily see. Executive committee or subcommittee
members read loudly on the action plan. If the number of households in the CFUGs is too
high to concentrate in a single meeting, 2-3 separate meetings according to settlements
can be organized and final meeting can be organized with the representative of
settlements. Once the final meeting or assembly approves the plan, a copy is provided to
concern stakeholders from whom technical or financial support is expected. If possible,
representatives of such stakeholders are invited to the assembly.
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Table 25 Template of Annual Action Plan

1 Thinning Technical = Financial

11
1.2
13
1.4
2 Livelihood

Improvement

2.1
2.2
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Module 5: Harvesting and logging
operations.

Module 5 deals with the key requirements for improvement of harvesting and logging tools in an
effective and efficient manner. A few things are required to consider harvesting and logging tools
and up to date in safety including safeguard plan for harvesting & logging operations. They include
detailed safety and safeguard planning; prepare necessary harvesting/operating tools for logging

operations, grading, and marking.

e Develop common understanding on the introduction of improved harvesting tools.

e Enhance capacity of participants in safety measures in forest operations and formulate
environment management plan, and

e Capacitate participants in tools used for harvesting and logging operations with its

maintenance.
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Session-5.1: Introduction of improved harvesting tools

Background information

To increase efficiency of forest harvesting and logging operations, several equipment are available

in the market. Selection of appropriate harvesting tools and their operation is very important for

the participants. Though participants are not supposed to use them in the field directly, they

should have a clear understanding of the selection of right tools and how they can be used by the

forest harvesting team.

Learning objectives

At the end of the session, participants will be able to

List down all the traditional and modern tools and equipment available for tree felling,
bugging and transportation.

Prioritize the important tools relevant to their respective field based on terrain,
affordability, and skill to use them; and

Explain how to use those important tools.

Time 1.5 Hours

Equipment and materials requirements

Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.
Photo gallery presentation on various types of tools used globally and a stock of a set of

harvesting tools available locally.

Session facilitation process

1. Explain the objectives of the session.

2. ldentification of appropriate equipment (30 minutes)

1.

Provide 3 meta-cards to each participant and ask them to write three harvesting and
transportation tools they have heard (one tool in one card)

Collect them read loudly and arrange them in green board in group.

Present the prepared photo gallery of tools.

In plenary agree on the tools/equipment useful to local context.
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5. Introduction of each tools/equipment (45 minutes)

1. Brainstorm in plenary on the availability, tentative cost, and use of each tool

2. Present slides on introduction of tools- usefulness, availability, and price on each tool.
3. Conclusion (15 minutes)

1. Allow participants to raise questions and address them. Give priority to peers to answer
the question.
2. Ask a few questions to participants to gauge their understanding.

3. Conclude the session with summary.
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Handout 5.1: Introduction of equipment for harvesting and logging operation.

Forestry is a multifaceted field that encompasses the sustainable management of forest resources,

including the careful planning and execution of harvesting and logging operations. These

operations are vital for ensuring a continuous supply of timber and other forest products while

conserving the ecological integrity of forest ecosystems. The responsible management of forests

is crucial not only for economic reasons but also for environmental preservation, biodiversity

conservation, and the well-being of communities that depend on forest resources.

Key Components of Harvesting and Logging Operations:

Assessment and Planning: The journey of harvesting and logging operations begins with a
comprehensive assessment of the forest stand. Forest managers and professionals
evaluate the composition, health, and structure of the trees in a given area. This
assessment serves as the foundation for planning, determining which trees should be
harvested and which should be preserved for regeneration.

Sustainability: Sustainability is at the core of harvesting and logging operations. Sustainable
forest management aims to balance the extraction of forest resources with the
regeneration and growth of new trees. This ensures that the forest remains productive and
resilient over time, providing a continuous supply of wood and other products without
depleting the resource.

Harvesting Methods: Different methods are employed based on the specific objectives of
the operation and ecological considerations. Clearcutting, selective cutting, shelterwood
cutting, and seed tree cutting are some of the techniques used to manage forests while
minimizing environmental impact.

Logging Equipment: The tools and machinery used for logging vary widely depending on
the scale of the operation. Mechanized logging involves heavy machinery for efficient tree
felling and log transport. In contrast, manual logging utilizes handheld tools like chainsaws
and crosscut saws for more selective and environmentally sensitive operations.
Environmental Stewardship: A cornerstone of modern forestry practices is the commitment
to environmental stewardship. Measures are implemented to protect soil and water
quality, wildlife habitat, and overall forest health. These include creating buffer zones
around water bodies, erosion control techniques, and leaving dead standing trees for
wildlife habitat.

Transportation and Processing: Once logs are harvested, they are transported to mills or
processing facilities for conversion into a wide range of products, from construction
materials to paper and pulp. The transportation methods can vary, and infrastructure, such
as roads and railroads, plays a significant role in this phase.
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Reforestation and Regeneration: Post-harvest, efforts are made to ensure the forest
regenerates and remains productive. Reforestation activities involve planting new trees or
encouraging natural regeneration, allowing the forest ecosystem to recover.

Economic and Community Impact: Harvesting and logging operations can have a profound
economic impact, providing employment opportunities and contributing to local and
national economies. Rural communities often rely on the forest sector for their livelihoods,
making sustainable practices crucial for their well-being.

Continuous Monitoring and Adaptive Management: Forest managers and regulatory
agencies engage in ongoing monitoring and adaptive management. This ensures that
operations comply with environmental regulations and evolve to incorporate new research
and technologies for responsible forest management.

Major equipment for harvesting and logging operation.

Equipment for harvesting and logging operations in forestry, especially for manual or small-scale

operations, plays a crucial role in the sustainable management of forests. These tools and

machines are designed to facilitate the felling of trees, processing of timber, and the

transportation of logs in an efficient and safe manner while minimizing the impact on the

surrounding environment. Here's an introduction to some of the key equipment used in manual

forestry operations:

Chainsaw: The chainsaw is one of the most fundamental tools in forestry. It is used to fell
trees, cut branches, and prepare logs for processing. Chainsaws come in various sizes and
configurations, and operators must be well-trained to use them safely.

Axe and Wedges: Hand tools like axes and wedges are used for precision felling of trees
and splitting logs into manageable pieces. They are essential for manual tree cutting and
log processing.

Crosscut Saw: A crosscut saw is a two-person manual saw designed for felling and bucking
(cutting logs into specific lengths) trees. It requires two operators to work in tandem,
making it more labor-intensive but environmentally friendly.

Forest Safety Gear: Protective gear like helmets, safety goggles, ear protection, and cut-
resistant clothing are vital to ensure the safety of manual loggers.

Log Tongs and Grapples: Log tongs and grapples are used to securely grip and lift logs,
making it easier to transport them within the forest.

Skidding Cone: A skidding cone is a device used for dragging logs out of the forest. It
reduces the impact on the forest floor by creating less ground disturbance compared to
traditional skidding methods.

Log Carriers and Carts: These are used to transport logs within the forest or from the
harvest site to a loading area.
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Portable Sawmill: In some manual logging operations, portable sawmills are used to
process logs into lumber on-site. This can save time and transportation costs.

Winches: Hand-operated or small-scale winches can be used for skidding logs uphill or
across difficult terrain.

Safety and First Aid Equipment: Safety should be a top priority. This includes first aid kits,
communication devices, and emergency equipment for immediate response in case of
accidents.

Felling Axes: Felling axes are used to make precision cuts in the tree before it is felled. They
are also used for notching and making plunge cuts.

Bucking Saws: Bucking saws are designed for cutting logs into shorter, manageable lengths
after a tree has been felled. They come in various sizes and types.

Pole Saws: Pole saws are used to trim and prune branches in high and hard-to-reach areas.
They can be operated manually or powered.

Pruning Saws: Pruning saws are designed for trimming and shaping the canopy of trees,
especially in orchards and urban forestry settings.

Limbing Saws: Limbing saws are used to remove branches from a felled tree, making it
easier to process and transport the timber.

Bowsaws: Bowsaws are compact, lightweight manual saws suitable for a variety of cutting
tasks, including pruning and bucking.

Sculptor's Saw: This is a specialized saw used for intricate and precise cutting tasks, often
employed by craftsmen and artists working with wood.

Froe: A froe is a tool used for splitting wood, particularly for tasks like shingle-making or
splitting logs into boards.

Broad Axes: Broad axes are used for shaping and smoothing timber, particularly for creating
flat surfaces on logs or beams.

Drawknives: Drawknives are used for removing bark and shaping wood by pulling the blade
toward the user. They are handy for debarking logs.

Hookaroon and Cant Hook: These are hand tools used to roll or move logs on the ground,
making them easier to handle during the processing and transport stages.

Sledgehammer and Wedges: These tools are used for splitting logs or large rounds into
smaller pieces.

Peavey: A peavey is a tool used to roll and maneuver logs. It has a spiked end for gripping
the log and a hook for leverage.
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Session-5.2: Safety measures in forest operations

Background information

All the operations carried out in the forest should have a minimum negative impact. No harm
approach should be taken during the operations. Since we tend to use improved harvesting tools,
the risk of injuries to forest workers and damage to surrounding often becomes high. Participants
should understand the potential impacts of inappropriate harvesting, logging, and transportation

operation.
Learning objectives
At the end of the session, participants will be able to

e List down the possible aspects to be considered for safe forest harvesting operation.
e Explain the ways to minimize negative impact to those aspects; and

e Demonstrate safe harvesting and logging operation.

Time 3.0 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.
e Slides for safe harvesting operations.

e Harvesting, bucking and transportation tools.
Session facilitation process
1. Explain the objectives of the session.
2. ldentifying safety measures (1.0 Hours)

1. In plenary, list out four key aspects for safety: Safety of forest workers, Safety of
equipment, safety of harvested products, and safety of remaining crops.
2. Divide the participants into four groups and assign one area of safety to each group to

come up with safety measures. (15 minutes)

3. Ask each group to present and add anything left. If required present the slides.
4. Introduction of power chain saw and its use (2.0 Hours)

1. Introduce the power chain saw with its use.

2. Through picture explains the method of tree felling and bucking using power chain saw.
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3. Demonstrate how to do maintenance and assemble power chain saws.
4. Demonstrate the proper method of use and filling of oil and lubricants.
5. Discuss and prepare for field exercise. Develop a protocol for field exercise.

6. Field exercise (4 Hours)

1. Bring the participants to a forest block.
Demarcate a quarter of a hectare for operations.
Ask participants to use safety gear.

Demonstrate the use of power chain saws and other equipment.

a k~ N

Let participants conduct operations.
7. Conclusion

1. Assemble the participants in a corner of forests.
2. Ask them about their learning from the exercise and let participants ask questions.

3. Conclude session with summary of the session.
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Handout 5.2: Safety measures in forest operations

Background information

Forest harvesting continues to be one of the most hazardous jobs in most countries. The trend of
accidents and loss and damage due to improper operation is increasing. Broadly, there are two
groups of forestry-jobs: those related to silviculture (cultivation and management of forest tress)
and those related to harvesting.

Silviculture activities include tree planting, fertilization, weed and pest control, and pruning. Tree
planting is very seasonal and involves a separate group of workers exclusively dedicated to this
activity. These activities are less risky to health and safety. The riskiest activity is chain-saw
operation during the forest harvesting operations for chain saw operators and log collection and
loading operation. The forest harvesting job is considered as a 3-D job: dirty, difficult, and
dangerous. For instance, forestry work must be done outdoors. Workers are thus exposed to the
extremes of weather such as heat, cold, snow and rain. Similarly, workers are exposed to natural
hazards such as broken terrain or mud, dense vegetation, and a series of biological agents. Work
sites tend to be remote, with poor communication and difficulties in rescue.

To ensure a safe and healthy working environment in the forestry sector, everyone involved has
health and safety duties and responsibilities. This material contains guidance to help employers,
the self-employed and those in control of work in forestry meet their duties when involved in
forestry activities.

Since forestry work is a high-risk activity, proper assessment and planning is required to minimize
or make zero risk operation. To ensure that the following actions to be performed.

i.  Conduct risk assessments.
ii.  Select suitable equipment for the operation.
iii.  Develop safe working code.
iv.  Train forest workers adequately- use of tools, techniques of operation, safety
measures, first aid and so on.
v.  Make close supervision of the work.
vi.  Buy Insurance of forest workers

Risk and hazards to forest workers

The nature of forestry work is characterized by manual operations which include logging,
debranching, crosscutting and debarking. Forest workers who fell trees with chainsaws are
perhaps exposed to the greatest risks. High-risk operations include bringing down “hung ups”,
taking care of wind throw, and cleaning up after forest fires. Tree planters are also at risk from

Training of Trainer in Forest Management | 128



carrying heavy loads of seedlings and planting in awkward positions. Pesticides and fungicides used
on seedlings are also a hazard. The risk in forestry operations is associated with the following four
hazards including physical, chemical, biological and machinery.

i) Climatic hazards

Working outdoors, subject to climatic conditions, is both positive and negative for forest workers.
Fresh air and nice weather are good, but unfavorable conditions can create problems. Working in
a hot climate puts pressure on the forest worker engaged in heavy work. Among other things, the
heart rate increases to keep the body temperature down. Sweating means loss of body fluids.

Heavy work in high temperatures means that a worker might need to drink 600 ml of water per
Hour to keep the body fluid balance. In a cold climate the muscles function poorly. The risk of
musculoskeletal injuries (MSI) and accidents increases. Adequate clothing for different climatic
conditions is essential to keep the forestry worker warm and dry.

ii) Chemical hazards

e Fuel and oils for portable machines: Portable forestry machines such as chainsaws and
portable band saw are sources of exhaust emissions of fuel in logging and sawing
operations. The portable machines used in forestry are powered by two-stroke engines,
where lubricating oil is mixed with fuel. The exposure to fuel and lubrication and chain oil
may occur during mixing fuel and filling as well as during logging. Fuels are also a fire
hazard, and therefore require careful storage and handling. Oil aerosols may create health
hazards such as irritation of the upper respiratory tract and eyes, as well as skin problem:s.
During maintenance and repair operations, the hands of machine operators are exposed
to lubricants, hydraulic oils, and fuel oils, which may cause contact-dermatitis. To avoid
irritation, the skin must be protected from oil-contact by protective gloves, washing of
hands after use and applying barrier creams.

e Pesticides, herbicides, and colorants: Pesticides are used in forests and forest nurseries to
control fungi, insects, and rodents. The risk of exposure is like that in other pesticide
applications. The symptoms caused by excessive exposure to pesticides vary greatly
depending on the compound used for application, but most often occupational exposure
to pesticides will cause skin disorders. Other chemicals commonly used in forestry work is
colorants used for timber marking. Timber marking is done either with a marking hammer
or a spray bottle. The colorants contain glycol ethers, alcohols, and other organic solvents,
but the exposure level during the work is probably low. To avoid exposure to pesticides,
forestry workers should use personal protective equipment (PPE) (e.g., caps, coveralls,
boots, and gloves). Applications should be planned for the coolest Hours of the day and
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when it is not too windy. It is also important to wash all spills immediately with water and
to avoid smoking and eating during spray operations.

iii) Biological hazards

Plants and wood: Many People are allergic reactions to plants and wood products (wood,
bark components, sawdust), especially pollen. Injuries can result from processing (e.g.,
from thorns, spines, bark) and from secondary infections, which cannot always be excluded
and can lead to further complications.

Poisonous snakes: Poisonous snakebites are always medical emergencies. They require
correct diagnosis and immediate treatment. Identifying the snake is of decisive
importance.

Bees, wasps, hornets, and ants: Insect poisons have very different effects, depending on
the locale. Removing the stinger from the skin (and being careful not to introduce more
poison during handling) and local cooling are recommended first-aid measures. The most-
feared complication is a life-threatening general allergic reaction, which can be provoked
by an insect sting.

iv) Machinery hazards

Avoiding hazards due to the use of machines is very important in forestry operations. In forest

harvesting operations, power chainsaws are widely used but safety procedures are seldom

adopted. Few risks due to power chain saw use are described below.

Noise: It is a problem when working with a chainsaw, brush saw or similar machines. The
noise level of most chainsaws used in regular forest work exceeds 100 dBA. The operator
is exposed to this noise level for 2 to 5 Hours daily. Employees exposed to noise at or above
85dBA without hearing protection devices may suffer from noise-induced hearing loss. The
use of hearing protection devices is therefore essential.

Hand-arm vibration: This is another problem with chainsaws. "White finger" disease has
been a major problem for some forest workers operating chainsaws.

Whole-body vibration: Whole-body vibration in forest machines can be induced by the
terrain over which the machine travels. A specific problem is the shock to the operator
when the machine comes down from an obstacle such as a rock. The vibrations also
increase the risk of repetitive strain injuries (RSI) to the neck, shoulder, arm or hand. The
problem can be minimized with modern chainsaws with the use of efficient anti-vibration
dampers. To reduce vibrations, machines can be fitted with vibration-damping seats. When
no engineering approaches to controlling the hazards are used, the only available solution
is to reduce the hazards by lowering the time exposure, for instance, by job rotation.
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e Body injuries: There are many incidences of worker loss their body parts including death
due to improper use of power chain saw, low maintenance and old spares used such as
guard, and chains.

e Eyeinjuries: There is a high chance of damaging the eye due to dusty substances. Proper
use of fully covered goggles is required.

Safety and safeguards

Everyone involved in forestry activities has a duty to meet the requirements of the Driven
Machinery Regulations and General Machinery Regulations. General machinery must have proper
guarding, have brakes, tires, steering and other control systems that are in good working order,
have booms, grapples, cables, shackles, linkages, and chokers designed and maintained to cope
safely with the loads, and have maximum mass load clearly marked on the lifting machinery. The
supervisor should thoroughly examine as specified in the driven machinery regulations and guide
competent operators.

i) Personal safety
e Use first aid: Field operations need to comply with the first aid requirements to follow
Occupational Health and Safety Guidelines for a workplace that contains a high risk of injury.
If you are going to be involved in forestry work, you must follow certain personal safety rules.
e Generic code of conduct: If you are in doubt about the safe or proper way to do a job, get
instructions from your supervisor.
v" No person shall do any job if it is considered unsafe.
v Use Personal Protective Equipment (PPE). The supervisor should not allow workers
without PPE.
v No person shall enter or remain at a work site while his ability to work is affected by
substance abuse (i.e., alcohol, drugs), or outside problems.
v No person shall operate machinery or equipment without proper authorization from
their supervisor or foreman.
e Watch closely and ensure safe footing. Avoid walking on logs or moveable objects if possible.
Use extreme caution when it is necessary to walk on log decks.
e Watch closely for overhead hazards (snags, limbs, twigs, etc.) and danger trees. Find a safe
location in the event of windy conditions.
Stay at least 1.5 times the height of the trees away from potentially hazardous trees.

Evacuate the area if trees are seen or heard falling from wind or snowfall.

Hardhats are required whenever there is an overhead hazard.

List of compulsory Personal Protective Equipment (PPE)

Personal Protective Equipment (PPE) for forest harvesting is crucial to ensure the safety of workers.
The specific requirements may vary depending on the country, regulations, and the nature of the
work, but generally, the following items are commonly considered compulsory:
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Hard Hat: Protects the head from falling objects and branches.

Ear Protection: Earplugs or earmuffs to reduce noise exposure from chainsaws and other
equipment.

Eye Protection: Safety glasses or goggles to shield the eyes from flying debris, sawdust, and
branches.

Chainsaw Chaps or Pants: Special chainsaw-resistant clothing that protects against
accidental chainsaw contact.

Steel-Toed Boots: Sturdy, steel-toed boots with good traction for foot protection and
support.

Gloves: Cut-resistant, leather or chainsaw gloves for hand and wrist protection.
High-Visibility Clothing: Brightly colored clothing to enhance visibility, especially in areas
with heavy equipment.

Respiratory Protection: Dust masks or respirators to protect against airborne particles and
pollutants.

Safety Harness and Lanyard: For workers operating at heights or in tree climbing operations.
First Aid Kit: Essential for treating minor injuries and having readily available in case of
accidents.

Fire-Resistant Clothing: In regions prone to wildfires, fire-resistant clothing may be
necessary.

Face Shield or Visor: For protection against flying debris, especially for workers operating
brush cutters.

Sunscreen: Protection against sunburn for outdoor work in sunny conditions.

Insect Repellent: Essential in areas with a high prevalence of biting insects.

Emergency Communication Device: In remote areas, a communication device such as a two-
way radio or satellite phone is important for emergency response.
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th key informant, Presenting in Executive Committee Meeting subcommittee meetings as
well as other logistics. The subcommittee provides information related to meetings well in
advance and reminds in day before the meeting time.

Conduction of settlement or focus group meeting: Series of meetings with specific interest
groups or in settlements are conducted. The interest groups or settlement HHs are
informed earlier on meeting time and agenda of the meeting. The subcommittee makes
the agenda of the meeting in very simple language so that grassroots level people easily
understand. The checklist normally includes detailed action steps of each activity, where,
how, who should involve and who benefits etc. One of the members in the subcommittee
clearly records the findings of the discussion of each meeting.

Synthesis of meeting findings: Once meetings with settlement or interest group is
completed, the subcommittee analyzes all the information and puts it into draft action plan
formats.

Meeting with KI as well as stakeholders: A list of stakeholders and key informants is
developed in the preparation phase who are then consultation once synthesis of
settlement or interest group level meeting is completed. Key messages and expectations
from stakeholders or informants are shared in the meetings. Specifically, possible expected
technical and financial support leverage from key stakeholders is discussed during the
meeting. Stakeholders may include subdivision forest office, relevant municipality and
ward, agriculture and veterinary office, cottage industry office etc. Key informant may
include ex-president or secretary of FUG, experts etc.

Executive Committee Meeting (ECM) — The findings from the meetings with interest groups,
key informants and stakeholders are presented in the executive committee meeting for
further discussion. Recommendation from executive committee is taken and during the
meeting itself a final draft of the Annual action plan is agreed. The sample action plan is
presented in the annexes below.

Plans approved by General Assembly (GA)- The final draft of the action plan is written in flip
charts that community members can easily see. Executive committee or subcommittee
members read loudly on the action plan. If the number of households in the CFUGs is too
high to concentrate in a single meeting, 2-3 separate meetings according to settlements
can be organized and final meeting can be organized with the representative of
settlements. Once the final meeting or assembly approves the plan, a copy is provided to
concern stakeholders from whom technical or financial support is expected. If possible,
representatives of such stakeholders are invited to the assembly.
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Table 26 Template of Annual Action Plan

1 Thinning Technical = Financial

11
1.2
13
1.4
2 Livelihood

Improvement

2.1
2.2
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Module 6: Post harvest management
and forest protection

Forest management/operational plans are a comprehensive document that covers all the activities
required for management of forests. They include forest development, forest management
operations, post harvesting operations and utilization of forest products. In many cases, post-
harvest management is given little attention during forest management. Module 6 deals with key
tools and techniques of post harvesting operation in the forests.

e Explain and enhance the capacity of participants to protect sites from fire, grazing and
illegal cutting of trees.

e Enabling participants knowledge and skills in regeneration management- existing and new
regeneration
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Session-6.1: Fire management

Background information

Protection of a forest from fire is one of the very important forest management activities. Fire is
not always bad but uncontrolled fire has always been devastating for the health of forest
ecosystem and human life. This session deals with key generic tools and techniques to protect
forests from forest fire. For in-depth understanding and skill development, a separate training

module is required.

Learning objectives
At the end of the session, participants will be able to

e List down action needed for preventive, suppressive and curative measures; and

e Explain how these measures are applied for fire protection.

Time 1.5 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Slides for fire management tools and techniques.
Session facilitation process

1. Explain the objectives of the session.

2. Inplenary, list out three key measures of forest fire management.

3. Divide the participants into three groups and assign one measure each group.
4. Ask group to list down activities of each measure with details (30 minutes)
4. Ask each group to present their group work in plenary and add anything left. If
required present the slides.
Allow participants to ask questions for clarification.

Ask a few questions to participants to gauge their understanding.

7. Conclude session with summary of the session.
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Handout 6.1 Fire management: preventive, suppressive and curative measures

Background:
Forest fire occurs globally on various scales every year, causing economic, social, ecological, and
environmental damage. Forest fire is considered as a problem in forest management system in
Nepal. If natural disasters are excluded, then forest fires come close to being the worst kind of all
known disasters. Fire- induced loss of soil cover negatively affects hydrological regimes and soil
properties, leading to severe erosion and loss of productive topsoil. High economic losses are
caused by damaging valuable timber and non-timer resources, natural regeneration, and planted
forests.
Causes of fires.
Forest fire destroys many more trees than all other natural calamities. It not only destroys living
forest vegetation but also consumes the dead vegetation and destroys the litter.
Natural Causes:
1. Lightening, rolling stones and rubbing of dry bamboos
2. Lightening is more responsible
Manmade cause: (95%)
1. Man’s carelessness
2. Man’s deliberate and intentional action
3. Debris burning
4. Campfires and picnics
5. Poaching
Classification of fire:
Based on causative factors:
a. Natural fires
b. Accidental fires
c. Deliberate fire
Based on place their action.
a. Underground fire: all the matter of organic matter origin situated below the
ground surface level.
b. Ground fire: Burns the ground cover only. Common where there is thick
accumulation of organic matter.
c. Creeping fire: Forest fire spreading slowly over the ground with low flame in
absence of strong wind.
d. Surface fire (damage up to pole): Fire that burns not merely the ground cover but
also the undergrowth.
e. Crown fire: a forest fire which spreads throughout the crown of trees and
consumes all or part of the upper branches or foliage.
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Fire management includes a range of measures to prevent, suppress, and manage fires in various
environments, such as forests, grasslands, and urban areas. The three primary approaches to fire
management are:

a) Preventive measures

Preventive measures for fire management aim to reduce the likelihood of fires starting and
spreading. These measures include:

e Fuel management: This involves reducing the number of flammable materials on the
ground, such as dry leaves, twigs, and branches, through activities such as controlled
burns, mowing, or grazing. This reduces the amount of fuel available for a potential fire.

e Fire breaks: These are areas of cleared or reduced vegetation that can help to contain a
fire and prevent it from spreading. Fire breaks can be created by clearing vegetation, using
plows, or digging trenches.

e Land-use planning: This involves developing land-use plans that consider the risk of fire and
avoid building structures in high-risk areas, such as in areas prone to wildfires.

e Fire education campaigns: Educating the public about fire safety and prevention is crucial
in reducing the likelihood of fires. Campaigns can include information about safe campfire
practices, smoking safety, and how to report a fire.

e Fire weather monitoring: Monitoring weather conditions can help predict the likelihood of
a fire occurring, and preventative measures can be taken accordingly.

e Early detection systems: Early detection systems, such as cameras or sensors, can detect
fires in their early stages, allowing for faster response times and reducing the risk of the
fire spreading.

b) Suppressive measures
Suppressive measures for fire management are focused on extinguishing fires as quickly and safely
as possible. These measures include:

e Firefighting: This involves using a range of equipment, including fire trucks, hoses, and hand
tools, to extinguish a fire. Firefighters are trained to use different techniques to control
and extinguish fires, including direct attack, indirect attack, and backburning.

e Water supply: Water is essential for firefighting, and establishing a reliable water supply is
crucial. This can involve accessing nearby water sources, such as lakes or rivers, or using
water tankers to transport water to the fire scene.

e Aerial firefighting: Helicopters and planes can be used to drop water or fire retardants onto
fires to slow or halt their spread.

e Fireretardants: Fire retardants are chemical compounds that can be applied to vegetation
or structures to reduce their flammability and slow the spread of fire.
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Firebreaks: In addition to being a preventive measure, firebreaks can also be used as a
suppressive measure. By creating a barrier of cleared vegetation, firefighters can prevent
the fire from spreading further.

Mopping up: Once a fire is extinguished, the remaining hotspots and smoldering debris
need to be fully extinguished to prevent the fire from reigniting. This process is called
mopping up and is done using tools such as shovels and water.

c) Curative measures
Curative measures of fire management focus on restoring ecosystems and communities affected

by fires. These measures include:

Ecosystem restoration: After a fire, the ecosystem may be damaged, and it may take years
to recover fully. Ecosystem restoration involves activities such as reseeding or replanting
the damaged area to promote regrowth and biodiversity.

Habitat restoration: Habitat restoration is focused on restoring the habitat of the wildlife
that may have been affected by the fire. This can involve activities such as creating new
habitats or rebuilding habitats that have been destroyed.

Soil stabilization: Fires can cause erosion and soil degradation, which can impact the
ecosystem's ability to regenerate. Soil stabilization involves techniques such as mulching,
seeding, and erosion control to stabilize the soil and promote regrowth.

Community support: Fires can have a significant impact on communities, causing damage
to homes, businesses, and infrastructure. Curative measures for fire management can
involve providing support to affected communities, including assistance with rebuilding
homes and businesses, and providing mental health support to those affected by the fire.
Hazard mitigation: After a fire, there may be hazards present, such as unstable trees,
debris, or contaminated soil. Hazard mitigation involves identifying and addressing these
hazards to ensure the safety of people and the environment.

As a forest manager, one key step for fire management in forests is to prioritize prevention

efforts. Prevention is often the most effective and cost-efficient way to manage forest fires.

Here are some specific actions you can take to prevent forest fires:

Develop a fire management plan: A fire management plan should outline the strategies and
procedures for preventing and responding to forest fires. It should include information on
fire risks, fire suppression techniques, and restoration efforts.

Conduct regular fuel reduction activities: Fuel reduction activities, such as prescribed burns,
thinning, and brush clearing, can help reduce the amount of fuel available for a potential
forest fire. Regular fuel reduction activities can also improve forest health and reduce the
severity of fires.
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Monitor weather and fire conditions: Regular monitoring of weather and fire conditions can
help predict and prevent forest fires. This includes monitoring temperature, humidity,
wind, and precipitation levels.

Establish fire breaks and fire access roads: Fire breaks and fire access roads can help contain
and control fires by creating barriers that limit the spread of flames.

Collaborate with local communities: Collaboration with local communities is essential for
effective fire management. This includes educating the public about fire safety, conducting
community outreach, and involving local volunteers in fire prevention and suppression
efforts.

Educate the public: Educate the public about fire safety and the importance of preventing
forest fires. This includes outreach efforts such as distributing informational materials,
hosting community events, and engaging with local schools.

Train and equip staff: Proper training and equipment are essential for effective fire
management. This includes training staff on fire safety and suppression techniques, as well
as providing them with appropriate firefighting equipment.

Coordinate with other agencies: Effective fire management often involves coordination
with other agencies, such as local fire departments, state forestry agencies, and federal
agencies. It is important to establish communication and coordinate efforts to ensure a
comprehensive and effective response to forest fires.
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Session-6.2: Grazing management

Background information

Livestock is one of the major sources of income of rural people in Nepal. Forest should be able to
support local people for forage and fodder if required ensuring sustainable management of forest
resources. There are several ways to protect forests from uncontrolled grazing. This session aims
to develop understanding on sustainable grazing management.

Learning objectives
At the end of the session, participants will be able to

e Advantages and disadvantage of livestock grazing in forests.

e Explain ways to minimize grazing pressure in forests.

Time 1.5 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Slides for grazing management tools and techniques.
Session facilitation process

1. Explain the objectives of the session.

2. Inplenary, discuss the advantage of control grazing for forest health.

3. List out the disadvantage of grazing in the area where harvesting operations are
carried out.

4. List out different ways of protecting forests, especially operated areas from grazing

by livestock and wildlife. Rotational grazing, collection of forage/fodder and stall

feeding, stop sites until regeneration is fully established etc.

Discuss the methods to do each way in detail and write down the key points.

Allow participants to ask questions for clarification.

Ask a few questions to participants to gauge their understanding.

© N o WU

Conclude session with summary of the session.

Training of Trainer in Forest Management | 142



Handout: 6.2 Forest grazing management

Background:
Grazing management can be defined as the manipulation of livestock grazing to accomplish a
desired result.
Grazing management in forests refers to the planned and controlled use of domestic livestock
(such as cattle, sheep, and goats) to maintain the ecological balance of forested areas. The goal of
grazing management is to ensure that livestock can graze in a way that supports the health and
productivity of the forest ecosystem, without causing damage or degradation.
Effect of grazing on forest management

e Decrease soil productivity, erosion, surface runoff, compaction of soil, reduces

permeability and water holding capacity.

e Destroys the seedlings, saplings.

e Overgrazing destroys the perennial and better grass species.

e Development of unpalatable grazing resistant herbs in place of palatable species.

e Reduces the organic matter content in soil.

e Makes scientific forest management difficult.

e Reduces species diversity.

e Soil productivity loss in longs term

Key considerations for grazing management in forests:

Grazing management in forests involves the planning, monitoring, and control of the movement
and impact of livestock on forest ecosystems. Forest grazing management is important to balance
the needs of livestock with those of the forest ecosystem, to prevent damage and promote the
sustainability of forest resources. Here are some key considerations for grazing management in
forests:

e Determine the carrying capacity of the forest: The carrying capacity refers to the number
of livestock that can graze in the forest without causing environmental damage. This
capacity is determined by factors such as vegetation type, topography, and soil fertility.

e Develop a grazing plan: Once the carrying capacity is determined, develop a grazing plan
that outlines the number of livestock, duration of grazing, and specific areas of the forest
to be grazed. The plan should be designed to avoid overgrazing and ensure the recovery
of vegetation after grazing.

e Use rotational grazing: Rotate livestock through different areas of the forest to allow
vegetation to recover in previously grazed areas. This can also help to distribute grazing
pressure evenly throughout the forest.

e Fence off sensitive areas: Fence off sensitive areas such as water sources, riparian zones,
and areas with rare or endangered species to prevent damage from livestock grazing.
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Monitor the forest: Regularly monitor the forest to ensure that grazing is not causing
environmental damage. This can include monitoring vegetation growth, soil erosion, and
water quality.

Manage invasive species: Invasive plant species can quickly take over a forest and
outcompete native vegetation. Implement a management plan to control invasive species
and prevent their spread.

Work with local communities: Work with local communities to develop sustainable grazing
practices that benefit both the environment and the livelihoods of local people.

Types of grazing management

There are several types of grazing management strategies that can be used in forests. Some of

the most common types include:

Continuous Grazing:

This is a traditional method in which livestock are allowed to graze freely on a particular
area of the forest throughout the grazing season. It is the most simple and easy method of
grazing management but can result in overgrazing if not properly managed. One
disadvantage of continuous grazing is the difficulty in controlling the timing and intensity
of grazing. Another limitation of this system is during slow forage growth periods animal
numbers need to be adjusted, or more acreage available for grazing.

-

Stock roam whole area
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Low Inputs " Law Output

Figure 11 Continuous grazing

Rotational Grazing:
In this method, the forested area is divided into several paddocks or grazing areas, and

livestock are rotated between them at regular intervals. This allows for rest and recovery
of vegetation in some areas while others are being grazed, which helps to prevent
overgrazing.
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Figure 12 Rotational Grazing

lll.  High-intensity Short-duration Grazing:
This method involves allowing livestock to graze on a small area of the forest for a short

period of time, typically one to three days, before moving them to another area. The
grazing intensity is high, but the duration is short, which allows for rest and recovery of

vegetation in between grazing events.

Increasing Stocking Density, Increasing Fri of Moves

Intensive Rotational

Continuous Grazing Basic Rotations x
Grazing

No Rotation
Figure 13 High-intensity Short-duration Grazing

IV.  Deferred Grazing:
This strategy involves temporarily excluding livestock from a particular area of the forest

during a sensitive period of the growth cycle, such as during the flowering or seed
production stage. This allows the vegetation to recover and ensures that adequate seed
production occurs. Deferred grazing has multiple benefits.
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e [tincreases the tiller density of perennial grasses.

e Pasture growth has been recorded to increase after deferring.

e |t results in the provision of high-quality feed at the end of the summer.

e Areas prone to drought have been witnessed to benefit by deferred grazing as it
provided valuable feed at the end of summer.

e Deferred grazing helps maintain pasture quality in the rest of the paddocks.

e Indirectly, it leads to increased livestock growth and ultimately, more profits for
the farm.

e |t helps farm management proactively manage pastures and introduces flexibility.

e Farms with a spring surplus get more benefit by deferring some paddocks as it
eases the management.
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Figure 14 Deferred grazing

V.  Seasonal Grazing:
In this method, livestock are only allowed to graze in the forest during certain seasons of
the year, such as the wet season when vegetation is more abundant. This helps to
prevent overgrazing during the dry season when vegetation is limited.

Important of forest grazing management

Grazing management is the practice of managing the use of grazing lands, such as pastures and
rangelands, to ensure the sustainable use of these resources. Grazing management is important
for several reasons:

e Sustainable use of resources: Grazing management ensures that grazing lands are used in
a sustainable manner, which helps to maintain the health and productivity of the land over
the long term.
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Improved animal health and productivity: Proper grazing management can lead to
improved animal health and productivity, as animals are provided with high-quality forage
that meets their nutritional needs.

Increased biodiversity: Grazing management can help to increase biodiversity by creating
a mosaic of different vegetation types and habitats that support a wide range of plant and
animal species.

Economic benefits: Grazing management can provide economic benefits to farmers and
ranchers by improving the productivity of their land and reducing the risk of overgrazing
or degradation.

Reducing erosion: Grazing animals can help to reduce soil erosion by trampling and
compacting the soil, which can reduce the risk of soil erosion during heavy rains or winds.
Preserving soil quality: Proper grazing management can help maintain soil quality by
ensuring that grazing is done in a sustainable manner. Overgrazing can lead to soil
degradation and reduce the fertility of the soil, which can have long-term negative effects
on forest health.

Controlling invasive species: Grazing management can help control invasive plant species
that may threaten the health of the forest ecosystem. Grazing animals can help to control
the growth of these species, which can reduce their impact on the environment.
Enhancing forest health: Grazing management can contribute to the overall health of the
forest ecosystem by controlling vegetation and maintaining soil quality. This can in turn
support the growth of healthy trees and other vegetation, which can help to maintain the
balance of the forest ecosystem.
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Session-6.3: Advance growth and regeneration protection and
management

Background information

When harvesting is conducted to promote regeneration, the existing regeneration, advanced
growth, and remaining trees and NTFPs are to be protected and managed carefully. One year after
the harvesting operation, natural regeneration starts. In many cases seedlings from natural
regeneration are not evenly distributed and may appear less or more than required. Participants
should know how to manage remaining advance growth as well as regeneration.

Learning objectives
At the end of the session, participants will be able to

e Advantage of keeping advance growth; and

e Explain ways to manage advance growth and regeneration.

Time 1.5 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Slides for regeneration management.
Session facilitation process

1. Explain the objectives of the session.

2. Inplenary, list out the importance of keeping and managing advance growth and
regeneration.

3. Divide the participants into three groups; ask the group to discuss methods of
enhancing regeneration and advance growth in the forests where regeneration
harvesting has been carried out. Gap plantation with wildlings, phase wise
regeneration thinning, protection from insect and pest, etc.

4. Ask each group to present their group work in plenary and add anything left. If
required present the slides.

Allow participants to ask questions for clarification.
Ask a few questions to participants to gauge their understanding.

Conclude session with summary of the session.
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Handout: 6.3 Regeneration management
Background information

Natural regeneration is a cost-effective way of attaining continued forest cover of the desired
species if there are sufficient seed trees available. Although the presence of seed trees or natural
regeneration of desired species is abundant, unfavorable conditions for seed germination and
growth of seedlings are often limited. In such cases, interventions are needed to promote natural
regeneration and establishment. This process is known as Assisted Natural Regeneration (ANR).
The main objective of the ANR is to create a favorable micro-environment to enhance natural

regeneration and establishment.

Once regeneration starts on the ground they need to be tended and protected from fire, grazing
and insects and pests. In Patula pine forests after application of seed tree system, a carpet of
regeneration has been experienced whereas it was observed to be bit sparse in local Chir pine and
are competed by several weeds especially invasive species. The major tending and protection

activities in natural regeneration are summarized below.
i. Weeding

All the weeds in the regeneration area must be removed after at least 3 years of regeneration.
Weeds can be removed through repeated cutting or uprooting. Uprooting of weeds in their early
growing stage is effective as cutting process remains root stock which provided new shoots again
and again means competes for minerals and water with required seedling. However, uprooting

should be done carefully using local tools without disturbing the prime species regeneration.
ii. Thinning

In natural conditions, thousands of seedlings are regenerated in the forests but due to various
factors the survival are far less than they regenerated. As in plantation, there is a need to maintain
regeneration stocking to accelerate the growth rate by avoiding competition among seedling that
are to be removed or naturally die. In general principle, after 2 years of regeneration, spacing
between plant to plant can be maintained as 1.5 meters. Healthy regenerations are selected and
marked using ribbon keeping an average distance of 1.5 meters. The rest unmarked are removed
manually. This will maintain stocking of around 4450/ha. But if the species and area is sensitive
to climatic condition, average 1 meter distance can be maintained with stocking of 10,000/ha.
However, within five years, these stockings be maintained around 1000-1100 by maintaining an
average of 3meter spacing between seedlings. If the site is a bit steep, 4m x 2.5m distance can be

maintained. After this thinning regime of species can be applied. The retaining seedlings should
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be provided support as they tend to weaken. Support can be given using sticks available in the

forest itself.
iii. Protection of regeneration site

Most of the regeneration failed due to weak protection mechanism. The regeneration should be
strictly protected from grazing till the regeneration is fully established. The establishment phased
generally rage between 5 and 10 years. Live fencing is recommended to avoid grazing by wild as

well as domestic animals. Especially entry points are to be closed.

Fire is another critical threat to the forest’s regeneration area. Once mother trees are removed if
fire caught up by fire, it will be hard to regenerate. Even repeated fires while mother trees are still
alive and providing viable seeds can affect the quality of regeneration we achieved. Fire makes the
area dry, and the young new juvenile regeneration easily die by fire shock or drought shock. Hence,
removal of fire hazards at least thrice a week, creating and cleaning fire line regularly especially
wild direction is critical action to take. The width of the fire line should be well enough so that fire

can’t jump from outside into inside the regenerating areas.

Grass and fodder collection from this area should be carefully done. Normally grass and fodder
availability in regeneration area can be better than other areas due to light exposure and low
competition, the available grasses or fodder should be collected carefully without damaging

regenerated seedlings. It should be done with strict guidance and observation of a trained person.

Regeneration damage by wild animals such as monkeys, deer and boor has been common. As
grazing control patrolling and chasing up of these animals during the dry season is very crucial.

The entry point is closed, and harmful animals can be chased away through various local means.

Many regenerations chopped by Cricket. It is not easy to control cricket. If the problem is not
severed, cleaning of debris and collection of crickets can be done. But to avoid sever destruction

cricket trap can be established using light, water, poly shield etc.

The regeneration should be drain off creating water ways in several places. Damping off or wilting
disease are very common in dump or water logging areas. Boron deficit can be complemented by
putting boron manual to the regeneration areas. Similarly, use of ass can act both as pesticide as

well as fertilizer-calcium carbonate.
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Forest
governance
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Module 7: Forest governance

Improved forest governance is one of the main pillars for SFM. Often, forest managers undermine
the need to sufficiently address the governance aspect of forest management. Only strong
governance can enhance participation and contribution of relevant stakeholders. Module 7 deals
with the key governance aspects for SFM that comprises Gender Equality and Social Inclusion
(GESI) led forest management planning process, budgeting for post-harvest management and
their documentation and communication (public audit).

e Enhance capacity of participants to institutionalize inclusive management planning process
while developing forest management planning,

e Explain and demonstrate documentation and communication as public audit knowledge
and skills throughout SFM planning, and implementation, and

e Enable capacity of participants to do planning and budgeting for post-harvest
management.
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Session-7.1: Inclusive management planning process

Local people especially Forest Users’ Group (FUG) take ownership on management plan and
implement them effectively if they lead the process of developing the plan. In community-based
forest management process, it is important that every section of communities understand what
they want to do, why and how. This session is designed to recap among the participants for
inclusive planning process in developing a sustainable forest management plan.

Learning objectives
At the end of the session, participants will be able to

e List out the 10 steps involve in developing community forest management plan: and
e Explain community consultations process within 10 steps of developing forest
management plan.

Time 1.5 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Slides for regeneration management.
Session facilitation process

1. Explain the objectives of the session.

2. Inplenary, ask participants to explain the process of developing management
plan from their experience.

3. Present 10 steps process of developing forest management plan based on CF
development guideline 2071.

4. Discuss in plenary, within these 10 steps, how to maximize the consultation
process. Note: in the first steps while developing action plan community should
understand what and why they are doing? Community engagement is in every
step but exclusively in interest group/tole meeting and assembly.

5. Ask the participants in five groups, allocate each group- 2 steps and ask them to

write key consultation methods and checklists. (20 minutes)

Allow participants to present their findings in the gallery.

Allow participants to ask questions for clarification.

Ask a few questions to participants to gauge their understanding.

L o N

Conclude session with summary of the session.
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Handout 7.1 Inclusive management planning process

Inclusive management planning process

Inclusive simply means including everyone. It is about embracing all people irrespective of their
race, gender, disability, wellbeing and so on, providing equal opportunities. Inclusive planning is
the self-governing process practicing the democracy and valuing the equal rights (Koirala, 2019).
Forest management planning generally gives in hand the written management plan (Khanal and
Straka, 2020). The inclusive process of such planning involves all the stakeholders in its
development addressing the concerns of diverse groups of users.

Why inclusive forest management planning?

Different interest groups have different interactions with the forest resources. The significant
changes in the forest ecosystem, in resources and in legal provisions may affect them in different
ways. Ignoring their differences and preferences can lead to severe consequences. For instances,
considering the voice of men only in species selection for utilization may not favor the women's
choice of species for livelihood and may increase their problems in day-to-day life. Similarly,
consulting the elite only to introduce forest management techniques may not be appropriate for
all forest users especially women and marginalized forest dependent groups. Therefore, it is
essential to consider their issues while developing forest management plans and in every stage of
forest management planning process. Such an inclusive management plan ensures the sustainable
management of forest resources as such planning can be easily owned by the users.

Steps for inclusive forest management planning

The forest management planning process includes several following steps where the collaboration
of relevant stakeholders is essential to ensure ownership and its effectiveness.

a. Preliminary assessment

Preliminary assessment should be conducted at the beginning of the planning process. Such
assessment helps in identifying the environmental, social, legal, and economic factors that affect
the sustainability of the planning process and decide accordingly. The assessment may consider
the several aspects like

- Land and its tenure status,

- Biophysical and socioeconomic environment,

- Trade of forest goods and services and market accessibility,
- Legal provisions,

- Social surveys, and so on.
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Gender norms and intersectional analysis in every aspect mentioned above in collaboration with
relevant stakeholders are crucial to make this process inclusive.

b. Detail assessment of forest resources (Forest inventory)

Unlike the past forest inventories that were primarily focused on timber availability, inventories in
recent years also incorporate the complex ecosystem with users' interaction with forest resources.
A forest inventory provides detailed estimation on wood and non-wood forest resources, site
classification, social aspects, and biodiversity. Detailed inventory of the forest management unit
may be carried out periodically to update the change in the forest condition. The inventory
information is applicable to estimate the annual allowable harvest of timber and non-timber forest
products. Technical assistance for the inventory should be taken from forest technician of the
S/DFO.

The forest inventory should have clearly defined targeted audience and the collected data should
meet the information need of the users from diverse interest groups.

c. Participation and consultation

Conducting household level surveys, discussion with interest groups and community level
meetings are essential to assess the dependency and needs of targeted users. The dissemination
of the collected information in general assembly and addressing their feedback is crucial for
increasing the ownership of local users upon the management plans.

Inclusive participation of stakeholders during such events and consideration of the voice of
intersectional groups in decision making is essential for sustainable forest management planning.

d. Setting management objectives

The measurable management objectives clearly defined based on sociocultural, environmental,
and economic conditions as well as policy provisions are crucial for sustainable forest
management. The forest managers are responsible for balancing such management objectives.

While setting those objectives, stakeholders should include a perspective of gender and
marginalized groups, to respond to their needs equally.

e. Zoning or stratifying the forest area.

A forest management unit may have different functions or values, for example, conservation,
production, research, ecotourism, etc. and are to be managed in different ways. Such units should
be allocated to separate compartments. The process of forest mapping, zoning, and modeling the
alternative management options can adopt geographic information system or other technique in
consultation with relevant stakeholders that helps in decision making.
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The zoning of the forest management unit should consider the interaction of intersectional groups
with the goods and services of the forest.

f. Calculating sustainable yields (timber and NTFPs)

Annual Allowable Cut (AAC) is the commonly used measure to estimate the volume of timber and
is calculated based on the management objectives, the standing stock and growth rate of
commercially valuable tree species, and the area of forest under management. The AAC can be
used to monitor forest production and define limits for forest use.

In such, the calculation of sustainable yields should consider the users' demand of forest resources
mainly of women, marginalized and poor users.

g. Developing the forest management plan

The forest management plan involves the planned forestry activities, for example, inventory, yield
calculation, harvesting, silvicultural operations, protection, and monitoring to be conducted in
forest area to meet the specified objectives. The plan also ensures the participation of, and
communicating forest objectives and strategies to, people living in or near the forest and other
stakeholders in the implementation of sustainable forest management. The forest management
plan must specify the harvesting area of forest and annual allowable harvest in each period, forest
protection measures, prescribed silvicultural system for management, and other prerequisites to
achieve the management objectives including inclusive social survey and public consultation.

h. Approval of the forest management plan by the forest authority

Sub/Division Forest Office (S/DFO) not only has its role in technical assistance in planning process,
but also is responsible to approve the forest management plan. The management plan needs to
be approved by the Division Forest Office prior to its implementation.

It is the responsibility of the S-DFO to review the management plan through the perspective of
gender equality and social inclusion and assist forest managers in incorporating them in the
document if missing before approval. They are equally responsible for monitoring and assist in its
effective implementation.

i.  Periodic revision of the plan based on monitoring and evaluation on the ground

The forest management plan should be reviewed and, where necessary, revised periodically since
accumulated experiences, and changing socioeconomic contexts. Each revision is an opportunity
for forest managers to reconsider the management objectives and plan in concessions.
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Session- 7.2: Enhancing forest governance

Background information

One of the important actions under governance enhancement is proper documentation and

communication of all the process, decisions, and financial status to members of the community

and relevant stakeholders. Participants should have a clear understanding of how they can support

communities to enhance their governance practices.

Learning objectives

At the end of the session, participants will be able to

e Define good governance practices.

e List out criteria and indictors of good governance; and

e Explain different aspects and ways of enhancing governance system.

Time 3.0 Hours

Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,

writing pad and pen.

e Slides for governance practice.

Session facilitation process

1.
2.

Explain the objectives of the session.

In plenary, ask participants to write down what do they understand of
Governance in community forestry.

Take a couple of answers and discuss them and agree on the definition of
governance/good governance.

Distribute 3 meta-cards to each participant and ask them to write three
indicators of good governance (15 minutes).

Collect the meta cards and group them/indicators (diamond ranking)- One
group one broad criteria. (15 minutes)

Discuss each indicator and define how to measure the indicators. (30 minutes)
Divide the participants into three groups and ask to discuss the process to
maintain- i). Accountability, ii) Transparency, and iii) Participation (20 minutes)
Present the findings through gallery walk and facilitate discussion (30

minutes)
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9. If needed present the power point slides on governance
10. Allow participants to ask questions for clarification.
11. Ask a few questions to participants to gauge their understanding.

12. Conclude session with summary of the session.
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Handout 7.2 Enhancing governance practice.

Governance is the exercise of economic, political, and administrative authority to manage a
country’s affairs at all levels. It comprises the mechanisms, processes and institutions through
which citizens and groups articulate their interests, exercise their legal rights, meet their
obligations, and mediate their differences (UNDP 1997). In a similar fashion, the World Bank
defines governance as the way power is exercised in the management of a country's economic
and social resources for development (WB: 2003). Therefore, the question of governance is
centered around: Who has power? Who makes decisions! How do stakeholders make their voices
heard? In general, governance is generally broadly about direction, performance, accountability,
fairness, legitimacy, and voice. Governance is generally considered “good” if it is characterized by
transparency, accountability, rule of law, stakeholder participation. Efficient and effective
management of natural, human, and financial resources, and sharing of their fair and equitable
benefits to legitimate claimants and stakeholders further strengthens the notion of good
governance.

Forest governance can be defined as the way in which public, civic and private actors, including
local communities and indigenous peoples discuss, negotiate, make, and enforce binding decisions
about the conservation, management, and wise use of forest resources. The concept of forest
governance has evolved to engage multiple actors at multiple scales, from local to global.
According to PROFOR and FAO (2011) when we apply good governance in forest sector, its six
principles: transparency, accountability, participation, equity, efficiency, and effectiveness must
be observed. These governance principles are adopted in three pillars of forest governance: i)
policy, legal, institutional, and regulatory frameworks; ii) planning and decision-making processes;
and iii) implementation, enforcement, and compliance.

The policy dimension considers policies, laws, regulations guidelines and lower levels of
implementation instruments such as working procedures and circulars and seeks clarity and
coherence among them. Both the content and process of developing this framework include
recognition and respect of forest tenure and rights, and the functioning of key institutional
frameworks. Equally important is the broader coherence with citizen’s fundamental rights, state
policies, obligations, incentive, and service delivery.

The planning and decision-making pillar considers the degree of accountability, transparency,
inclusion, and institutional attributes. Major concerns are how indigenous people and local
communities can participate, voice their concerns, and influence forest sector plans and decisions.
These are particularly crucial in the case of those forests in which communities have a direct stake
and are likely to be impacted from those plans and decisions. From governance perspective it is
important to examine the extent, characteristics, and quality of participation of IPLCs and
stakeholders and their capacity to participate and contribute. It is also important to consider
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accountability and transparency of forest management related decision-making and resource
allocation and implementation mechanism.

Implementation, enforcement, and compliance make up the third pillar of governance which
considers how and to what extent the policies, plans and institutions are implemented and
operated on the ground. Here forest administration, law enforcement, extension activities and
implementation of periodic plans are the important aspects. In good governance, these functions
of public forest agency can facilitate and promote people’s rights, economic opportunities,
minimize corruption, ensure timely, quality service to communities and individual farmers gain
highest achievement from implementation of forest development plans and program. If these
functions facilitate and ensure towards achieving aspirational goals of forest policies and programs
that can be termed as good governance.

National standards

Following these governance principles, the MOFE has recently developed national standards for
sustainable forest management. The National Standard has adopted five principles, 26 standards
and dozens of indicators to define sustainable forest management. Five principles are: i) rule of
law and good governance; ii) GESI, and cultural normes; iii) improved production, productivity, and
economic prosperity; iv) environmental security; and v) monitoring, evaluation, research, and
knowledge management (MOFE 2022).

Out of total 26 standards, the majority are dedicated to governance issues especially transparency,
accountability, rule of law, participation, efficiency, and equity. There are adequate provisions
around compliance of national and international laws while collecting, sale and transportation of
forest products. These standards suggest respecting indigenous people and local communities’
access, roles, and benefits; respect their institutions, knowledge, and management systems, and
ensure equitable benefits between state and communities and among different groups of people.
Make sure that local forest user groups are inclusive and encourage them to adopt deliberative
democracy. Protect/conserve cultural and spiritual values of forests and associated practices.
Ensure meaningful participation and influence of the diverse groups, especially the women, Dalits,
Janajati, Madhesi and other marginalized groups of people in planning, management and benefits
sharing from SFM. Their capacity, health and security risks are properly assessed, enhanced, and
mobilized during management activities. It is important to consider the type and condition of
forests, users interests and management capacity in choosing silvicultural options. It is important
to assess the potential environmental risks and adopt appropriate safeguards measures. Involve
IPLCs in regular monitoring and periodic evaluation of the management interventions, reflect upon
them, document lessons and feed in those lessons in future planning.
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Sustainable forest management and good governance

Governance and management are closely associated in the context of sustainable forest
management. However, to better appreciate them and adopt them in everyday practice, these
need to be understood as distinctly separate concepts. While forest governance is about exercise
of power and authority by a range of actors through a legitimate process that sets policies and
regulatory framework and broader level decisions; management is associated with operational
issues around protection, silvicultural operations, harvesting, processing, selling, and realizing the
income and employment benefits. As the following figure shows, felling a single tree must be
navigated through a complex governance question questions and issues.

Felling a tree involves several governance issues beyond management

Is this carried out under a

legitimate plan? Who endorsed it?
Who decides on the 9 P Are the plans, and

hrical ..~ Who approved it? Are these decisions transparent?
te;]:_ rr‘]'ca Frescrr'lpt'r‘]’n- bodies legal and legitimate? Are communities and
which tool; atwhich relevant SHs aware of
height, which direction, / it?

which season? \’\

Finance: who has
—— invested in it? Is it
a sustainable

How are safety and
security of workers

ensured? Are they < | source?
getting adequate
wage/rewards?

o ~ . Isthere a protection
What are the potential i plan? plantation ?
environmental risks Who owns the tree? Who has Which species?
and their safeguard decided to fell? Through which
measures process? How is the revenue shared?

Is there an investment plan?
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Session-7.3: Planning and budgeting for post-harvest
management

Background information

Often budget in community forests are mostly used within a few years. A forest needs continuous
tending and cultural operations to improve the quality of forests. But normally, no budgets are
secured for those activities especially for post harvesting operation. Participants need to
understand that the community reserves a necessary amount of money for post harvesting
activities.

Learning objectives

At the end of the session, participants will be able to

e Recall and list down post forest harvesting operations carried out in the forests; and

e Prepare resource plan with sources for those operations/activities.

Time 1.5 Hours
Equipment and materials requirements

e Training materials: Flip chart paper, markers, masking tape, meta-card, thumb pins,
writing pad and pen.

e Slides for planning post harvesting operation and budget.
Session facilitation process

1. Explain the objectives of the session.

2. Inplenary, list down the post harvesting operations or routine operations that
community should carried out in their forest.
Group these activities into three groups.

4. Explain how to develop resource plan including cost and source forecast to carry out
listed activities.

5. Divide participants into three subgroups and allocate one group of activities to each
group to develop resource plan.

6. Ask each group to present their findings in plenary.

7. Facilitate discussion to clarify if needed.

8. Allow participants to ask questions for clarification.

9. Ask a few questions to participants to gauge their understanding.

10. Conclude session with summary of the session.
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Handout 7.3 Planning and budgeting for post-harvest management

Silviculture systems and treatments emulate forest disturbances that support or discourage
certain types and amount of regeneration. The treatments, protection program and management
regimes following silviculture operation determine the development of future stand. Post-harvest
management refers to activities that promote growth of regeneration, either natural or artificial,
as governed by type and size of disturbance.

Ecology of regeneration

In forest management, if a forest is left to natural processes and devices following a disturbance,
it is not a question of whether there will or not be a vegetation to follow but rather of what type.
The natural vegetation that follows a disturbance is dictated by the ability of different species to
adapt and colonize the microclimate afforded by the disturbance. This same rule applies to exotics
— where it can only be successful if the new habitat is favorable to its native counterpart. When a
certain type of forest is desired as the next vegetation, it is therefore important to know the type
of natural disturbance that can bring it to thrive in nature. Once this is known, it is possible to
simulate such disturbance through artificial methods. Moreover, it is important to note that
natural disturbance can be lethal to some tree species but advantageous to others and that
knowing how individual species responds to all or any disturbances is necessary in predicting the
kind of ecological succession.

Landslides, melting of glaciers or formation of new landform by wind, water or volcanic activity
constitute the most severe disturbances. It is only from these geological events that true “primary
succession” can emerge. The pioneer species to colonize such spaces are likely to be herbaceous
than trees. Trees do not ordinarily initiate themselves in such spaces until other vegetation has
developed organic matter or sufficient shade to shelter tree seedlings from climate extremes.

Fire is another widely known disturbance which the world has seen devastation of forests, lives,
and properties. Obviously, it kills small trees more easily than larger ones; in other words, it kills a
forest from forest floor upwards. In response to fire events, tree species can therefore be divided
into two categories. One category consists of those tree species that can sprout from roots or from
below the fire-girdled stem like eucalypts and some pines. The other category comprises those
that germinate from small seeds dispersed by wind and adapted to germinate on degraded soils
bared by fire which several forest species had evolved as prolific post-fire seeders.

The last category of disturbance relates to wind or pests that kills large trees from top downward

sparing plant species in the lower strata. Species adapted to such disturbances are tolerant to
shade, primarily characterized by slow growth of juveniles. While these species can endure
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stunted seedlings or saplings for a long period, they can initiate rapid height growth whenever
canopy above them is opened by wind or pests.

Preparation and treatment of the site

Silviculture systems place logical emphasis on the pattern of cutting or crown opening to promote
regeneration of a desired forest and that site capture is predicted with high degree of certainty.
As discussed in the previous section, the ability of some vegetation to capture site should not
however masked the vital role of site preparation and treatments in ascertaining the quality and
health of regeneration and the new forest stand. While some site treatments may resemble to
regimes in agriculture land preparation, forest treatments are not as intensive because most forest
trees, being a later successional species, require a microclimate that is totally different to
agricultural crops. The aim of preparation and treatment of sites following harvest, cutting or
disturbance include reduction of fire hazard, supporting growth of healthy regeneration, and
ensuring soil nutrients and moisture are directed to growth of desired forest species. The following
are key preparation and treatments practices.

1. Disposal of logging debris
2. Treatment of the forest floor and competing vegetation
a. Prescribed burning
b. Mechanical treatments — can include manual raking and sweeping, plowing, dozing.
c. Herbicide treatments
d. Flooding — particularly in flat lands
3. Site improvement
a. Fertilizer application
b. Erosion control —specially in steep terrain
c. Constructing drainage — in water-logged areas
d. Installingirrigation —in dry and easily drained sites

Disposal of logging debris

The condition of the forest floor following harvesting is obviously unappealing because of
offensively messy accumulation of forest slash. Although leaving these debris can have ecological
benefits such as deposition of organic matter and creating habitat for small fauna, they can be a
major forest fire hazard. In addition, the unusually huge volume of green debris can impede
growth of regeneration because of heavy shading and covering of forest soils. Regeneration in
sites uncleared of logging debris can only happen once they are in advance state of decomposition,
by that time the site may have been captured by undesired forest vegetation. Logging debris can
be accumulated and left to decay on specific location on site where fire can be easily suppressed
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or can also be processed into mulched or sold as fuel. Alternatively, piled debris can also be burnt
with high caution, preparation, and anticipation of fire control.

Treatment of the forest floor and competing vegetation

Logging operations and disposal of debris left the site with heavily damaged advanced
regeneration and often vigorously growing sun tolerant species that captured the site for the
interim period from cutting to debris removal. The forest floor is also left with a layer of twigs,
fallen leaves or needles, and other biomass unincorporated to soil which will impedes emergences
of regeneration particularly of fine-seeded species. It is therefore necessary to implement seedbed
preparation which involves raking or sweeping small debris to evenly distribute fine
unincorporated biomass and slightly expose mineral soils. The implementation of any treatments
listed above will be dependent on capacity of forest owners, available resources, and social and
cultural perceptions about the different treatments.

Site improvement

Once the site or forest floor is prepared, it is important to implement site improvement or
amelioration practices to promote establishment of healthy regeneration. Fertilizer application
and erosion control are the practices commonly applied in most forest areas while drainage is
constructed in waterlogged areas and irrigation construction is needed for dry and easily drained
sites like sandy riverine planes.

Protection of regeneration

The growth of regeneration, either natural or artificial, is dependent upon provisions of the right
amount and kind of growing spaces favorable for the species desired. This should not however
discount the necessity of protecting regeneration for damaging agents such as winds, fire, pests,
wildlife, and humans. Fire is the most dangerous damaging agents of most forests and therefore
forest fire protection measure such as establishment of fire lines and treatment of logging debris
should be implemented to protect regeneration just as they are needed for established forests.
Heat and drought can also severely damage young seedlings in which mulching or leaving
vegetation surrounding the seedlings during dry season are necessary. Wild and marauding
domesticated animals can also cause serious injuries to young seedlings of which damage such as
broken main stem and browsed seedlings tips can be irreversible.

Socio-economic considerations in post-harvest management

Up until this point, our discussion of post-harvest forest management had focused on trees.
However, forest management in general is not just managing trees and stands but of people as
well particularly when forest management directly and indirectly involves voluntary participation
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of private individuals and families in managing public forests. In Nepal, a sizable proportion of
public forest is under community forest management. Thus, forest use, values and perception of
forest users must be considered when planning and implementing post-harvest management.

Forest users value their community forests not just for timber but also for other products like
fodder, leaf litter, bedding material, fuelwood, and forest foods. The multiplicity of forest use can
present both opportunities and challenges in implementing site preparation and treatment
activities. For example, a considerable amount of top logs branch wood and twigs and leaves left
in the forest floor could be distributed to forest users for firewood and bedding materials. This is
a useful way of disposing of logging residues. However, the timing of such firewood collection
should be planned so that the regeneration capacity of the forest is not adversely affected.

The dynamics of socio-economic conditions of forest user groups are likely affecting the forest
management objectives. Changes of forest management objectives could mean alteration of
existing silviculture systems and tending operations to meet the socio-economic needs of forest
users and the wider public. For example, while timber is an important extractable resource to
provide materials for house construction in the villages, affluence and improvement of income
meant that houses are increasingly using more concrete, still and aluminum products and less
wood in recently constructed houses. It is thus important that treatment of forest disturbances or

harvested areas suits current and predicted future use and values of forests.
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Annex: 1 Detail Session Plan on Forest Management

(45 minutes)

Participants
Introduction,
Expectation,
objectives and
schedule, logistic, pre-
tests etc.

and explain,
test by
participants

Pre-test questionnaire
Banner
Proverbs

Day/Time ‘ Session ‘ Key contents ‘ Methods ‘ Preprations | Facilitator/s
Day-I

8:00-8:30 Breakfast

8:30-9:15 Ice Breaking Informal Opening, Presentation Slides on objectives and schedule. | Shambhu Dangal

Management Standers

Proposed SFM
standard for Nepal
REDD+ Benefits of
SFM

certification,
principle,
standards and
indicators
Presentations
on standards
Presentation
on mitigation

9:15-10:30 Sustainable Forest Participants share Brainstorming | Sufficient space for fishbowl Shiva Sapkota
(1 Hrsand Management (SFM)- their understanding Fishbowl exercise
15 min) Learning from and experience. exercise
experience List out what went Plenary
well and challenges. discussion
Potential solutions
10:30- Tea break
11:00(30
minutes)
11:00-13:00 | Forest Certification and | Concept of forest Brainstorming- | Power-point presentation Shambhu Dangal
(2 hours) Sustainable Forest certification forest

Training of Trainer in Forest Management | 168




SFM for Climate

and
adaptation
opportunity

Adaptation
13:00-14:00 | Lunch break
(1 hour)
14:00-15:30 | Review the process of Steps involve in the Snow Balling Markers, masking tape, meta-card, | Shiva/
(1.5 Hrs) Developing Forest management planning | in groups thumb pins, writing pad and pen Bidhyanath
Management/Operation | process. Gallery
Plan How these steps can presentation
be robust as well as and
participatory interaction
15:30- Tea break
15:45(15
minutes)
15:45-17:15 | Process of Forest Review of current Small group Power-point presentation on rapid | Rakesh and Pawan
(1.5 hours) Mapping, Zoning and mapping process and | work and assessment of forest condition and
Blocking tools use- what gallery mapping.

worked well and what
to be improved to
make more accurate
as well as
participatory.
Requirement for
participatory
resources
assessment and
mapping

Mapping for whole
forest management

presentation

Slides
presentation

and discussion

Whole forest management and
current practices
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17:15-17:30 | Day wrap-up with mood meter
(15 minutes)
Day-lI
8:00-8:30 Breakfast
8:30-8:45(15 | Recap Day | Recap by task
minutes) team
8:45-10:45 Forest Inventory and Its | Application and Brain Power-point presentation on Bidhya Nath Jha
(2 hours) Application importance of storming forest inventory and its application
inventory in forest Training materials: Flip chart
management pater, markers, masking tape,
Update of Lecture meta-card, thumb pins, writing
contemporary/cutting pad and pen.
edge technologies
using in forest
resource inventory
Basic overview and Presentation
field practice with
existing equipment;
range finder,
relascope, and
vertex
Analysis of field data
according to
Sustainable Forest
Management
Procedure 2079
10:45- Tea break
11:00(15
minutes)

Forest Rotation

Brain storming

Power-point on each concept Edwin and Shambhu
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11:00-13:00 | Key elements to SFM Silviculture and Group work
(2 hours) Review of important System on
silvicultural system and applications
operations (Forest
Rotation age rotation,
Yield Regulation Silviculture
system and
yield
regulation)
Yield regulation Gallery walks
presentation
and
discussion.
13:00-14:00 | Lunch break
(1 hour)
14:00-15:30 | Forest Management Review the forest Brain storming | Power-point presentation on Shiva/Shambhu/Rakesh
(1.5 hours) Prescriptions for various | management forest management prescriptions

types and objectives of
forest management in
Bagmati Province

prescription and link
to inventory data

Exercise (prescribed
forest management
option for different
forest types,
conditions, and
management
objectives)

Rational of
selection of
silvicultural system
and operations in
respective forest types

Exercise based on
SFM procedure

Buzz group
discussion

Lecture

for various types and objectives of
forest management
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15:30- Tea break
15:45(15
minutes)
15:45-17:15 | Improved Harvesting Tools used for Brain Presentation and Group Edwin
(1.5 hours) and Logging tools Harvesting and stroming, Buzz | Discussion
Logging Operations, group
Their Maintenance discussion,
lecture
17:15-17:30 | Day wrap-up with mood meter
(15 minutes)
Day-lll
8:00-8:30 Breakfast
8:30-8:45(15 | Recap Day I Recap by task
minutes) team
8:45-10:45 Safe Harvesting Felling Techniques; Brain storming | Presentation and Group Edwin
(2 hours) techniques ( human Transportation and Buzz group Discussion
safety, product safety, Stocking Methods discussion
environment safety) Human, product and Lecture
environment safety
10:45- Tea break
11:00(15
minutes)
11:00 - Forest governance Inclusive management | Brain Presentation and Group Discussion | Naya Sharma Paudel
13:00 (2 planning process. stroming, Buzz
hour) Enhancing governance | group
practice. discussion,
Sustainable forest lecture
management and
good governance
13:00-14:00 | Lunch break
(1 hour)
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14:00-17:00 | Field Exercise / Tools use, Group division | Presentation and Group Discussion | Madan and Pawan
(3 hours) Observation maintenance and and field
harvesting and exercise
logging, grading and
marking
Observation of
silviculturebased
forest management
17:15-17:30 | Day wrap-up and closing
(15 minutes)
Day-IV
8:00-8:30 Breakfast
8:30-8:45(15 | Recap Day |l Recap by task
minutes) team
8:45-10:15 Post-Harvest Protection of sites: Brain storming | Presentation and Group Shiva Sapkota
(1.5 hours) Management and Fire, Grazing, cutting Discussion
Protection etc Buzz group
Regeneration Management of new discussion
Management and existing Lecture
regeneration until the
crop is fully
established
10:15-10:30 | Tea break
(15 minutes)
10:30 - Knowledge transfer ToT Skills Brain stroming | Group Discussion Shambu Dangal
12:00 (1.5 Buzz group
hour) discussion
12:00-13:00 | Lunch break + closing ceremony
(1 hour)
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Annex 2: Form for forest management sustainability
assessment

&t =1 cgaEaTgaS! Al AfeT ATugs aftas srifat AR TG Qe PP ATITAP
Qols¢ AT FHTAY WUHT (9@, AIRUE T qHFET o l112 1314 LR

Rt ¢: Hefash! TRUTer=AT T FRATHeT

ATIEUS ¢.¢: Tel STAEUTT Ieish] AT TaTold Hlefel qANTTA A TUHR WIed AFT (I SqaCATIH) § T+15 |

e ¢ del SYaEUTYThT T IF HIT Fod -t ThAThATIES oIl del
ehTTera a1 HTHCT e daf ST THE aT HISICGRT del Hg dT Teliold]
EhTe]eTel Tilcheh! felehTd TS |

g 2. YTl Flefetel cilh TATSIHRT fAhIeTE Flhd def cTqTATI
STAT THSTH Jefehl TXETT, fSrehTa, AT T TEINIT 5T g0 |
HTIEUS ¢.3: ITAT gal et Ygrariant o farshrell, srfasharor qut 3w il fharherdes fageor i) aererns sqafeud
FIHT HIETOT AP AT 3TF SUAGIH! HTeleae NI S |

el ¢. Tl cAaEATYT ISTATAT Faf YeTaren! aRY fovehreft, TRy fRrewry,
AT UTCe, IRl Heholel ATel, Tef JHThAUT Tl STEAT IRepIeaA
[hAThATIg S [ I=TUTHT SUTIRE Sooid Wgﬁa I

e 2. T YeTaren! AR faerrel, TRy RIS, arat Urea, Aehrefsir
SUTIESR! 0T UTelaT U §E |
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geeh 3. GoTTe a SEIR IRehIeTaAT T 3T hIAES $TThT Il SITeTAT eehlel
grafeld Sl dHITSH IHAT (AR THaIAT HFaTEIeh

Wawgwﬁnﬁgﬁal

ATIGUS ¢.3: TeTUGIaRH! Hahele, fafsh-fAaor, 3WR THR T SR 16T yaferd UfteT T WTRfRIF Fiefe, AuTe SIHREaRT
BreTAYES TRTHT HeeRITET AFTHRUEE T 3+ ATEATcHT Fh AT TR RreATehY Il I |

gaeh ¢, gel YeTaRen! Hoholo!, ffsh-faeror, AR 9ER T <R e’
SrEITolcT hlelel oTUT def SHIAATSTATAT STIEUT HU qAlioH AR Tepar
gﬂmﬁgﬁal

e 2. el YSTaRe! Hehelol, faifoh, Tt JeTaRep! INER IHR T SAMUR
ATl 3efHles IRUEHT eIl FAgrlwge T aTearcHsd fonffeen
EWW‘-IMdIWgr\IGI

ATIEUS ¢.8 Tafeld Hlelel] SqaTAT T TFREI TATSA oI cqaedTeh! e faares got Afes T fare war afg=me

I faareg? AT TRTH TS |

g ¢. JITad TUFRATATGER TAIATHT IATH Foal T fare;
AT ITof THAT I FIeAh! AT G ATt ieh TRTHT gl |

glh 2. SYATUTIe FAThATIgEh! FHAHI TFderd fdareges =
ool ¥ Tade HATee e Fehan T HYAIE FHATTA TRV §AS T
AT 3Tt Y197 TRTHT FATY T Teharm AT FATETART [T Adsifaieh
TRUH g |

gw&ﬁawmmmﬁmﬁaﬁmmmqﬁmm@aﬁa
9ot IRAT AUTRT THIAT & gy T 37 & grafaud vetars

mmﬁgﬁal
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HTIEUS ¢.9: TeT SAEATIHA Fot qfor R TAwraT et qree aref a1 A7 a1ef ok 71 S7 svet wicvaqeran wraarfor aoant
B J+I T qe SHaTYUTIART HATHEATIh] IGTcT T AT TUT Tgh! ITURAT §o1 ARSI SNWH A TwATHT STTIES
A I EATS |

e ¢. Jafeld hlefeiehl AT TET YATHA T SR feAg0T FFaieer
BTEIRETEAT AR T Tefell IR def SAGEATIHATC HIdolioleh Qe fol:3[eeh
R THTGRY TIHAT SIS ST EAS |

e 2. MR fAae0T Foafetr aREfgdrenl quT qrelell wIReh!
ATSUAT TcohTel Slefetehl SINTAT CATSUhT Gl |

ATIEUS ¢.6. SHTEATIFHA o [ THTTAT TAT ATTNS TATARATHIUTRT TERAT AT GER, TRISTUTHT TEI, SFhT
HFEitdT &A1 fafaeies Gsaree vg 9eEr o |

g ¢. ATk FATAATCTS Ferar fed a folar, Sifd T qavers Astamdiehr
3791, TTRIET0T T sgaeaTgeT ATafafer I=arelet T cHaTATIhR el THT
BTIEREE Tl IRl §AD |

gIh 2. IAAT AT Afger qUT et T SfAd amacsht WP
HHCTIETS ST, TRIGTOT T 3y ATl HaEREHAT faAY qrafdishar
fesue! g |

A 3. ARG T RIS THT h1aeh! o1 Tlel SATeT ST gAs |
geIeh ¥, SYaEUTI AIoToll IR T hrdieadet el wiia it qur garfsies
ARITeTAeh ofTfaY 3TerReh R AT dIferd e Hfgell T el ST
BTN 3T g5 |
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geeh 3. SIAEATYST Aofell TIRT T HRAaTAHT Holael Higell STy,
ATl el T ATECT ShIHGR T STy GRI&T T HATTeeT P TeAT3eT
BTARATR AT fahre I HTASTE STAT 1] TIRTH Gl |

geleh €. ol faten, daTigen (e, 31ersTTaeh a1 let JTRAEIoTh! JTeRaAT
et IchiseT T ASHTTR! TeaT RIS 3T T §eT3Teh! oITfaT INTT T YITIhET
g TUTIAT HS 9] TR §ole |

FATELY T FATIHT AT 4T 3T HfAard &y o1 9es |

HATIEUS HATIGUS ¢.1.: STATYTIF ol STTEYTIT FIToll FIATeaTeT el deThAl FHAN) dUT s AFgeas Ay yfators)
AT Yaetr AT 9o | Tashell FAar) auT AAFETTS STTAIAF &I T Ty Foaied F@ASTE SM3T

e ¢, TS ST IATATUEE TR T o] e] Teleht | haTeiy
AT FACRERHPT el FAY gfretor feguar gﬁ@. | STIEATIA
ATATATREEAT ITcTedT HUGFH YRATAT cafard ATT FRRT g0 g |

geieh 2. FTRIGTOTHT dafehdil, Higoll heTaRY T JEWells HHTST e [GgTeh!
A |

T 3. Ief HHIhA! e ATa e YhS ARITH g |

gh Y. AaATAS FIET T TaRLY FFa-dl gafad 31e 3sardeh!
BTEREAT FIETT T TARELART SUTIEE (G I HIATea e TR g o |

geeh 3. dolehdl] HETURI TUT HIHACRERAATS cllichUehl HIAgHehl Tfar
3UYFd ATFAINT GR&TcHT IUIUGE YeTel TRTRT gﬁa T A

@%WQTWWWWWWI
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I €. HIACRGEATS SN TGHAYUT HRIGE STt et H: FAIT, 3TN foAeamsey
R TRl TAIAT FI&TTRT 1T 3T AT (ATSHeT T Shided) HY cTaE Al
?rﬁﬂiﬁrgﬁgl

Rigered 2. A waTeTan, aenfos arTaeiieor T aRefas Aeaaraarn

ATIGUS 2.8 SAGEYTIF o ToT SHGEYTIA FATHATIAIE THTT Tof YTet ATATH STeTaTel) T AT FHETI! TigareT iy
ceTeh! IeTAT T, SAATATY T ATATERONT JaTeh! YA HTAFR afearel T qFAT {1 |

geleh ¢, Io SAEATIAhT HITehelTTdTE FeTd ot TUTeT AT STAoieil
IWWWWWI

e 2. mmwaﬁmwmcq, qg’u T 39T
HFaeHY Shlefell T NFERET mmu@ww |

o 3. afgare IRTH AftERge caaeae Afafafter e et
AT JTTEATHT STl T T HHCTIH TR HGHCH T TG IR T
A |

arEelt aReTe H AR TS |

HTIEUS .} T SAACATIF e Iof STHNFAT HaG S+ T ATAHI0T IGT A T Arenfora wamaeht T wgenfaranias yfkamare

gdh 2. Iel SUHIFATEE TNl ThATETe gigaet ITRTeh gﬁa
|

geleh . SIS [ Tt clTHT TR THgge T UM IR a7 Feloled
AR FHEEE I aed IRV gD |

A 3. ol SUHIFAT TG ST FlhATHT HeeTIeh! Tafdeet T
BTETRT HHEEe T UMl IR a7 el STed YR HHEGEH T HWATaCH
A TRV EAS |
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goeh ¥. WIS del 3UHIFAT HHgR HRIGATTAT FHATIITH
gATGRi! HURAT gfafafded g T FFEaAT 9o gfawra Afgen
CIESIIGE CCIE I CI G E Wﬁgﬁﬁ?ﬂ@aﬂaﬂ HAGHT glelells
EhECITAHT 33 FTCIRICT STEIETS ¢ o ATYHFHHAT o FTAUT YXT3e IRY H1 ITRThT
Wlmmﬂﬁmﬁw&waaﬁan@wxﬂwﬁmmﬂﬁ
AT Teh IRY gS Hgca o] GEHT FTE el Tl IR gD |

gach 9. HHgR [qU SYHIFAGEHT HTdey RAVSC 3TH
A AR ITUREAT fAATOT TRTH g |

ATIEUS 2.3 SAEYTISHd a1 aTafaen faeiy wiespfaes, watavoiy, snfée, enfée ar sreanfons wgea o Tumrew

aferETe T HETT Y el TRET! geueis |

geeh ¢ del &TATRAT HiEhide, TAeRONg, ¥, enffie ar
mmﬁﬂmm%%w;wq%mawﬁmﬁgﬁal

g 2. TSR T Ageaqul TUTEERl TRETUT e SURIEEAT e
a@ﬁ@mwﬁamﬁm?rmﬁgﬁal

HATIEUS 2.¥ SIEATTF ol TATH T T GFIRNIN AT T TATSI foieh IFATHATS TR, GFAT, ATAAT@HI0T T gATITAT TAN9T

il

geIeh ¢, IeTHaT T et TRERIIT AT T FUTSTioleh I$ATHEER qfgerel
373 1T TEHT0T TR &0 |

g . WEREIT AT T JUTSHlaAeh IATHEE HFA et HHCTIGHh!
AEIAAT TN 875 HIFATIRIT ITRTH! EoA |

ATIGUS .9 SAGEYTIF o Tof SHGEYTIA Foaetit Arotett aart T foroter witkamn Yume snfeard sererdt, vnfas waer,
T, GfAd T a1 AT Rrve=t s S RaTeTH FATaR T 3refqut wgsnfiarars gRed T |
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geleh ¢, AHCT A T AISIGRT dofAlcd HI9 T sieT [ATuTenT faftgs et
Wﬁww@ml

gah 2. doHld FA&TUT TEE-AT EeTehdl ITHR STHFAER
BITRAERIT 875 A1 TARTUT FFhTAT Helvel goio |

gdh 3. TUHAIT 3THIFATEED! FEHTRIATAT ToTaTe ScTle g?T &I T
HdTehl ARTRT 3fgelel 37aTar T AfasTal aReeT (Blal, ALTH T
aéaﬂsﬂa)ma?rﬁvﬁgﬁal

o §. AETETaeh ¥ AISIGRT ao cqadTdel Arsiellenl #AEAler da et
FeT STHFATEETS Tl FFatiel T cTTEUTTT [ABIRTEE -, foheT, Hige,
T, HE It Hool GFILHT HTRFGERT TR g |

geieh 3. FIHCT T AISIGRT def SHaEUTYeT AreTall Hlel SATNTHT S TTeh!
R TEH TR TERAT IR ITRTH gAT |

eleh €. o SaEATIe TrTeTehl HRTLT EIhRATCTe AISTeRH T 51 HeFad

TR TR 375 AT foteh FTAT ST g |

geleh b, ol SYaEATIAh] TEaNTeATR FHedTehe el T JHAT T T
fAATOT IR 1] 70T gD |

HATIGUS 2.6 T SHGEUTIF Tof STACATI AT FRAT-aTAAT SREIAcd, TRERIAT T GETATHT AN STATHSE g1 S |

el ¢. dof SYaEUTI ANSfell Shidieadel aTe] hiETHT T HigeT e
FHEATS TATeeh T HEAMETT TUAT GE& SToA13+1 &THT aehrd heheld
eI IRV EAT |

gl 2. SYaEUTTT HATheATIg&eh! ATl WY 3G [aefiare IAT S
FIHAT STTABNT IRTSTRT G |
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gdeh 3. HIACTRAH T AHCRT o7 HHGHT hIVeh! TANT HTURUT FHISTE
EdTehel aTf¥eh Soie T ATSTalTen] WWWWI

gaeh 8. fauT IfAEes 7geTdd @ JYETUTRl TaRIhdT 3TdR
WQﬁWT@WWIWTWWH@&HI AT 191G,
PRITRETS Yo T3 TohA FTCT 3ot T HeFdleT ot T doh ATl
IR g | 1Y HRIGRBT AIAT UTCd TETIRETHETE I@TILIETOT
FTRUH gs |

geeh 9. AHCNAS T HSCGRT o HEGAT Hdolioleh A@ILIEToT T
CATEATT  SIETIETOT FHIH FFUeol TN FHEH HUROT FHTA
BTl e IR §eT |

geIeh €, ATHCTdh T AISIGRT HHAgeh! dTiveh faciig HaET SYeerdr T aef
SRTATCTIAT SHIFTHT Ueh Teeh dlfehUehl GITTAT JRT ITRTHI g |

RACHTed 3. 3c91EH, 3cuTgcd gefY T 3+ waefer

ATIEUS 3.¢ . Jafd T 3 TUAAT T a1 AT TfaToT T Ao I Jerare Icure get ax T HaTh! el
HEAFTCNT T STHehTelleT HIIT AT T ScTGeT ATHAATR! ITHHAT IoT SATEATIAH! GUE [5¢, A& AT 38T a9 IS |

g ¢, el it FHfeToT el THT e Rt gfafafica g ol ae
ATYeTeh! 3Ugerd T 3HUATS deiehl 3aEAT, Tilid, Jelkicdres, §-
BTN TITT I AdTE ITed §Fr<-|crﬁ Yerar T aTRIEafahT aagear
Bileheret -Ad_ T faReIvoT IRTH g1 |

gelh . WERTA FIHAT JANeT g% 3TTRT T YT 31T‘{Jﬁl$ gfafer T
Wﬁmaﬁmwﬁcﬁgﬁal
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g 3. goTehl 3TGEAT T dodIe 3cUlad gFT qEI ATl TURAT deT
CHAEATIAh] GRETCC, &Y T 36T TAEROT TIRTH g |

EAEEYTIST 1Tl AR I FATeadol T9es |

ATIGUS 3.2 Tef SAGEYTIHA SHGEYTIAR GUESC, TET TUT IEERTEHH T A WIot AN TeToh! HGEYT, TATTAY, T tearet T &f-
AT FaY HTAR o7 FFIHeT T sTaEATIeT ) fAHTe 18 TUTHI RFRIT AT 4T AT ATURAT I

e ¢. del SHGEATIART 3662 T Felehl IAEAT, FoTIfl, TeRkicdreet T 8-
ERTACT TaRY 3TTEN dof FFIU T sTaeTisien! fAeHled s Ty
WRFERETT AT dAT AEITHR! ATURAT dol AT STl dIR
ATRUH T |

e 2. eTohl TAEUT, TSI, JeRIcHTesT T 87-ERTA el T8 dR def
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T b. T ST SHUSROT/HTCITEH FH TE T g, T Gier s
R RIQT TATAHT ITRTH! §AT |

g ¢. de1 UaTal Heholol 16T I &IAAT dlehl ol &F AT 3T
mema?wmﬁmgﬁm
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geeh . del TGS IR el YeTa’ Heholol IRV &TIgE HHAIH
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qdh b. 3T SIS (Exotic species)aﬁmaguu—wddﬁl ERISIE
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EAHAT ATAHR ged HfOFRIgEn BB HURAT ATT JIRTAT
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Feholel IR Sfollel HATR! FEANT TADeT | I GHATAT Ueh ol qaf

THEET TFelda] g?raehﬁad I
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ETETOT &TehT SHaET, Sifdeh AT AT YogeT TIAT Follfel JoredTaaT
PIIShHEE TH 1] HUH gD |

ATIEUS ¥.2 I STaTYUTIHd Wi STel qgTd &1, STeTsiYor 871, Al &t ot feflew faras) arerssregdr aaor ar
Qe EATI 3T FTIEE IS |

geleh 2. WTehicieh STol dgId &1, STol JoIReROT &1, AT &1 T Ireileht
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e 3. ol SHATATIT FVTed] FrATad g@raﬁrwﬂﬁHWT
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<o €. Jof AT ATcTaRoT HATelIel 3Ugerd HIed HAIthel IH ATIGUSH
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|
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IRISS |
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geeh 2. A IefHT I HEAT (G ar iefRreh) &l Seaar
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Annex 3: Sample Action Plan

A. Forest Management Activities

Blocks Cost Management External
SN Activities Time and Date Quantity Users (Labor External .
no CFUG L Agencies
contribution) (GOs/NGOs)
As per 2 Snacks 1 person /household DFO/Local
1 Plantation: May -July opP hectares support for 2 days Seedling Support Government
September- As per 2 Snacks 1 person /household | Technical assistance
2 Forest Cleaning December opP hectares support for 3 days support DFO
September- As per 1 Snacks 1 person /household | Technical assistance
3 Thinning December opP hectare support for 2 days support DFO
September- As per 1 Snacks 1 person /household | Technical assistance
4 Prunning December opP hectare support for 2 days support DFO
Forest fire line
cleaning and As per Snacks 1 person /household | Technical assistance
5 maintenance February-April opP 2 km support 3 days support DFO
Forest demo plot August- As per 1 Snacks 1 person /household | Technical assistance
6 establishment December opP hectare support for week support DFO
As per 4 Snacks 1 person /household | Technical assistance
7 Forest Harvesting August-April opP hectares support for week support DFO
B. Social development Activities
Cost Management
SN Activities Time Units | Quantity Users (Labor External External Agencies
CFUG contribution) (GOs/NGOs)
Community road/trail Within Fiscal Labor
1 | construction Year Km 1 | Snacks contributions Local government
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Irrigation cannel/ Drinking
water improvement/ Within Fiscal Labor
2 | construction Year Km 1 | Snacks contributions Irrigation office
Within Fiscal Labor
3 | Support in education/school | Year No 2 | Snacks contributions Local government
Within Fiscal Labor
4 | Support in Health post Year No 1 | Snacks contributions Local government
Community house and Within Fiscal Labor
5 | electronification Year No 1 | Snacks contributions
C. Income generation Activities
Cost Management External Agencies
SN Activities Time | Units | Quantity | . \0of | Totl
Beneficiaries | Cost External
CFUG Users | (GOs/NGOs)
Multipurpose No Cash DFO/ Local
1 fruits plantation May-July HH All Support Seedlings government
NTFP seed No Cash DFO/Agriculture
2 distributions May-July HH 20 Support Seedlings office
August- No Cash Livestock office/ Local
3 Livestock support | December | HH 15 Support Goats government
Vegetable tunnel August- No Cash Agriculture office/
4 support December | HH 8 Support Seedlings Local government
D. Institutional/Capacity development Activities
S | Activities (Training, workshops, . Uni | Qua No .o f . | Total Cost Management
- Time . Beneficiari External Remarks
N exposure visits) ts | ntity Cost
es CFUGs Users (GOs/NGOs)
Resource
August- 2500 person Local
1 | Women leadership Training December | No 2 40 0 | Snacks support government
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Resource
Business plan development August- 5000 person Local
2 | training December | No 1 20 0 | Snacks support government
Legal literacy class of Act, Resource
Regulation and OP for Users in August- 4000 person
3 | tole level December | No 4 80 0 | Snacks support DFO
Resource
August- 2000 person
4 | Record keeping Training December | No 2 20 0 | Snacks support DFO
August- 1,00, | Logistics | Per person DFO/ Local
5 | Exposure Visit December | No 1 50 | 000 supports | contribution government
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List of contributors

Module 1
1.1

1.2
13
14

1.5

Module 2

2.1

2.2

23
24

2.5

2.6

2.7

2.8

Module 3
3.1

Growing stock, increment
and implication

Forest Rotations
Yield Regulation

Concept and Application of
Silviculture System

Silviculture operations

Process for Developing
Forest Management Plan

Analysis of Forest Product
and Service Demand

Rapid Forest Assessment

Boundary and Block Survey
and Mapping

Forest Assessment,
Analysis, and Interpretation

Legal and Policy Provision
on Forest Management

Forest Management
Prescriptions

Assessment of Forest
Management Sustainability

Development of Annual
Action Plan

Overview of Silviculture and Forest Management

Growing stock, Increment, Methods to estimate
and Relations between GS, | and Prescriptions

Definition, Types and Applications
Definition, Types, Methods

Definition- silviculture system and operation, Types
and Applications

Tending and Silviculture operation, Types, Methods

Forest Management Planning

Fundamental requirement/three pillars, list of
information required, inclusive consultation process
and methods

Estimation methods, Trend analysis and Vision
mapping- goods and service requirement

Meaning, Need, Methods and Mapping

Different methods, use of GPS, Method to use and
mapping

Methods, plot allocation on map, plot identification,
plot establishment and measurement, analysis, and
interpretation

Key policies, policy instruments and provisions

Definition, Components, and management
prescriptions for different types of forests with
objectives

Define sustainability, principle, criteria and
indicators, applications of SFM standards

Forest Management Plan Implementation

Need, key areas and skeleton
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Shambhu Dangal
Dipak Gyawali
Shambhu Dangal

Shambhu Dangal
& Susmita Satyal

Hari Acharya

Shambhu Dangal

Shambhu Dangal
Madan Bashyal

Hari Acharya

Srijana and
Sarada Tiwari

Shambhu Dangal

Shambhu Dangal

Kapil Dahal



3.2 Introduction of Equipment
for Harvesting and Logging

Operation
3.3 Safety Measures
Module 4
4.1 Forest Fire Management
4.2 Grazing Management
4.3 Regeneration Protection
and Management
Module 5
5.1 Inclusive Management
Planning Process
5.2 Documentation and
Communication
5.3 Planning for Post-Harvest

Management

Listing improved tools, their uses, methods of
use/tree felling, efficiency, and cost

Different aspects of safety/safeguards, safe
operation and how to minimize negative impact

Post Harvesting Management

Fire- causes, details of preventive, suppressive and
curative measures

Advantage and disadvantage, methods of managing
forest grazing

Advance growth, management of advance growth
and regeneration to establishment

Forest Governance

Meaning of inclusive, Steps and methods of
consultations and development of ownership

Meaning of Good Governance, Component, Criteria
and Indicators, methods of ensuring GG practice

Meaning, listing activities, plan development,
resource mapping and forecast

Edwin

Madan Bashyal

Pawan Karki &
Pradeep
Budhathoky
Pawan Karki &
Pradeep
Budhathoky

Shambhu Dangal

Mani Ram
Banjade & Sarada
Tiwari

Naya Sharma
Poudel

Edwin
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