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Preface

Welcome to the Forestry and Wildlife
Division Reforestation Monitoring and
Evaluation System

This document serves as a guide for the use and
maintenance of The Forestry and Wildlife and
Parks Division Reforestation Monitoring and
Evaluation  System.  The Reforestation
Monitoring and Evaluation System is funded by
The Partnership Initiative for Sustainable Land
Management (PISLM).

PISLM

PISLM was established to provide a framework
for assisting Country Parties for the
implementation of the United Nations
Convention to Combat Desertification and
Drought (UNCCD), and for addressing the land
management component of the Barbados
Program of Action (BPOA) and the Mauritius
Strategy (MSI) in Caribbean SIDS. PISLM is also
mandated to act as a reporting entity for
Caribbean SIDS with regards to the preparation
and submission of reports on the
implementation of the sub-regional programs.
Overall, the project serves as a mechanism to
facilitate exchange of good land management
practices between participating countries and is
a mechanism for stimulating the replication of
approaches, tools and methodologies
throughout the region.

What is the Reforestation Monitoring
and Evaluation System

The Reforestation Monitoring and Evaluation
System was developed to strengthen the
institutional capacity of the The Forestry and
Wildlife and Parks Division Dominica by
developing a modern, and monitoring and
evaluation  system  for  reforestation
initiatives, enhancing access to information
and data.

How this manual is organized:

Section 1

Section 2

Section 3

Section 4

Section 5

Section 6

Section 7




|ntroduction

Reforestation has emerged as a critical strategy in combating climate change, restoring degraded
ecosystems, and enhancing biodiversity. However, the success of reforestation projects depends
not only on the number of trees planted but also on the effective monitoring and evaluation
(M&E) of these activities. This manual serves as a comprehensive guide for practitioners,
policymakers, researchers, and stakeholders involved in reforestation efforts, providing them
with the tools and methodologies necessary to assess and ensure the effectiveness,
sustainability, and impact of their interventions.

The primary purpose of this manual is to equip users with a robust framework for the systematic
monitoring and evaluation of reforestation activities. By following the guidelines outlined herein,
users will be able to:

. Gain insights into the step-by-step
process of designing and operationalizing M&E systems tailored to reforestation projects.

. Move beyond the mere counting of
planted trees to evaluate the broader ecological, social, and economic impacts of
reforestation activities.

. Ensure that reforestation projects are
accountable to stakeholders, including donors, local communities, and policymakers, by
providing credible and transparent reporting mechanisms.

. Use M&E data to inform adaptive management
practices, enabling continuous learning and improvement of reforestation strategies.
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Section 1 Introduction to Reforestation Monitoring and Evaluation

1.0 Reforestation Monitoring & Evaluation

Summary of issue

Forest ecosystems are among Dominica’s most
prized assets and is crucial for strengthening the
islands resilience against climate change.
Deforestation caused by agricultural and
infrastructure expansion can exacerbate land
degradation processes in many watersheds on
the island. Extreme weather events such as
hurricanes and storms are also likely to diminish
resiliency of terrestrial ecosystems. The impacts
of the two most recent weather events (TS Erika
and Hurricane Maria) highlighted the need to
address a range of environmental problems in a
holistic way. Despite best efforts, Dominica
remains particularly vulnerable to land
degradation from deforestation and
unsustainable agricultural practices because of its
location in the hurricane belt in the Caribbean.

Reforestation

The process of planting trees on land that was
previously forested but has been cleared or
degraded. This can involve replanting native tree
species to restore the original ecosystem or
introducing new species to create a sustainable
and productive forest.
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1.1 Goals Of Reforestation Projects

Section 1

Introduction to Reforestation Monitoring and Evaluation

Reforestation projects are undertaken for a variety of ecological, social, and economic reasons. By
addressing these goals, reforestation projects can deliver multiple benefits, contributing to sustainable
development and the health of both natural ecosystems and human communities

Ecological Goals

Biodiversity Enhancement

Habitat Restoration: Restore habitats for
wildlife, including endangered and native
species.

Ecosystem Balance: Promote a balanced
ecosystem by reintroducing native plant
species.

‘™ Carbon Sequestration

Climate Change Mitigation: Absorb carbon
dioxide from the atmosphere to help
combat climate change.

Carbon Storage: Increase the amount of
carbon stored in biomass and soil.

x Soil Stabilization and Erosion Control

Prevent Erosion: Reduce soil erosion by
stabilizing soil with tree roots.

Improve Soil Health: Enhance soil fertility
and structure through the accumulation
of organic matter.

O Water Management

Watershed Protection: Protect and
restore watersheds to improve water
quality and regulate water flow.

Flood Control: Reduce the risk of floods by
enhancing soil infiltration and reducing
surface runoff.

Microclimate Regulation

Temperature Moderation: Provide shade
and reduce local temperatures.

Humidity Regulation: Increase local
humidity through transpiration
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Section 1

Introduction to Reforestation Monitoring and Evaluation

Social Goals

Reforestation projects aim to achieve several
important social goals, including community
engagement, education, and cultural
preservation. By involving local communities in
reforestation efforts, these projects foster a
sense of stewardship and environmental
responsibility, encouraging residents to take
active roles in the conservation and
management of their natural surroundings.
Additionally, reforestation initiatives often
include educational programs to raise
awareness about the importance of forests and
the numerous benefits they provide, promoting
environmental literacy and  sustainable
practices among the public. Furthermore, these
projects can help preserve areas of cultural and
historical significance, maintaining the cultural
heritage and traditions of local communities. By
addressing these social objectives,
reforestation projects not only contribute to
ecological restoration but also enhance the
well-being and  cohesion of human
communities.

Community Engagement

P==x %909
AT
b 3 ot

Involving local communities in reforestation
efforts to foster a sense of stewardship and
environmental responsibility.

Education and Awareness

Educating the public about the importance of
forests and the benefits of reforestation.

Cultural Preservation

Protecting and restoring areas that have
cultural and historical significance for local
communities.
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Section 1

Introduction to Reforestation Monitoring and Evaluation

Economic Goals

DECENT WORK AND
ECONOMIC GROWTH

o

The economic goals of reforestation projects
are multifaceted, focusing on both immediate
and long-term benefits. One primary objective
is to establish forests that can be sustainably
managed for timber and non-timber products,
ensuring a renewable supply of valuable
resources. These projects also create job
opportunities in various sectors such as
planting, maintenance, and forest
management, thereby boosting local
economies. Additionally, reforested areas can
be developed into eco-tourism destinations,
attracting visitors and generating income for
nearby communities. Furthermore, integrating
trees into agricultural landscapes through
agroforestry practices can enhance crop yields,
provide additional resources, and improve land
productivity. Collectively, these economic goals
contribute to sustainable development, offering
financial stability and growth while promoting
environmental stewardship.

Sustainable Timber
Production: Establishing forests that can be
managed for sustainable timber and non-
timber forest products.

NO
POVERTY

TRe:T
Job  Creation: Providing

employment opportunities in planting,
maintaining, and managing reforested areas.

17 PARTNERSHIPS
FOR THE GOALS

Eco-Tourism Development: Promoting eco-
tourism, which can provide economic benefits to
local communities while encouraging
conservation.

15 vitweo

Agricultural Benefits: Enhancing agroforestry
practices that integrate trees into agricultural
landscapes, improving crop yields and providing
additional resources.
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Section 2 Environmental Impacts

Do you know that besides the
many positive impacts of
reforestation, there can

also be potentially
negative impacts?

Positive Environmental Impacts

Carbon Sequestration: Trees absorb carbon dioxide (CO2) from the atmosphere and store it
as biomass, which helps mitigate climate change by reducing greenhouse gas levels.

Biodiversity Enhancement: Reforestation can restore habitats for various species, increasing
biodiversity and promoting ecosystem stability and resilience.

Soil Health Improvement: Trees prevent soil erosion by stabilizing the soil with their root
systems. They also enhance soil fertility through the decomposition of organic matter.

Water Cycle Regulation: Forests play a crucial role in the water cycle by influencing
precipitation patterns, maintaining groundwater levels, and reducing the risk of floods and
droughts.

Air Quality Improvement: Trees filter pollutants from the air, including sulphur dioxide,
nitrogen oxides, and particulate matter, leading to better air quality.
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Section 2 Environmental Impacts

Considerations for Effective
Reforestation

Species Selection:
Choosing native species
that are well-adapted to
local conditions ensures the
success and sustainability
of reforestation efforts.

Diverse Planting:
Implementing diverse
plantings can enhance
ecosystem resilience,
support a wider range of
wildlife, and provide
multiple ecosystem
Services.

Community Involvement:
Engaging local
communities in
reforestation projects can
ensure that the projects
meet local needs, provide
economic benefits, and
promote long-term
stewardship.

Monitoring and
Maintenance: Regular
monitoring and
maintenance are essential
to ensure the survival and
growth of newly planted
trees and to manage any
emerging issues such as
pests or diseases.
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SECTION 3

Importance of Monitoring and Evaluation
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Section 3 Importance of Monitoring and Evaluation

This section will explore the key
terms and the role of
monitoring and
evaluation in
reforestation activities.

Implementing a monitoring and evaluation framework after reforestation activities is essential for
assessing success, identifying challenges, facilitating learning and adaptation, promoting
accountability and transparency, optimizing resource allocation, demonstrating impact, and
supporting continuous improvement. By systematically monitoring and evaluating reforestation
efforts, stakeholders can enhance their effectiveness, sustainability, and long-term impact on forest
ecosystems and communities.
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Section 3

Importance of Monitoring and Evaluation

Monitoring is the systematic and continuous process of collecting,
analyzing, and using information to track the progress of a project or
program against its planned objectives and activities. It involves the
regular observation and recording of activities taking place in a project
or program. Its main purpose is to ensure that project implementation
stays on track, to detect any issues early, and to provide ongoing
feedback to stakeholders to make informed decisions. Monitoring
focuses on the inputs, activities, outputs, and sometimes initial
outcomes.

Key Aspects of Monitoring:

U Continuous Process: Ongoing and regular.

U Data Collection: Gathering information on project activities
and outputs.

O Progress Tracking: Comparing actual progress with planned
targets.

U Early Warning: Identifying problems or deviations from the
plan early.

a

Feedback Mechanism: Providing timely information to
stakeholders for decision-making.
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Section 3 Importance of Monitoring and Evaluation

P E

Evaluation is the systematic and objective assessment of a completed project, program, or policy,
including its design, implementation, and results. The purpose of evaluation is to determine the
relevance, efficiency, effectiveness, impact, and sustainability of the project or program.
Evaluation is typically carried out at specific points in time, such as mid-term, end of a project, or

after project completion. It provides a deeper analysis of the extent to which the objectives were
achieved and the reasons for success or failure.

Key Aspects of Evaluation:
v Systematic Assessment: Structured and objective analysis.

v' Objective Measurement: Using criteria like relevance, efficiency, effectiveness, impact,
and sustainability.

Periodic: Conducted at specific intervals or project milestones.
In-depth Analysis: Examining the underlying reasons for outcomes.

Lessons Learned: Identifying best practices and lessons for future projects.

Combined role of monitoring and evaluation

Monitoring and Evaluation (M&E) together form an essential part of project and program
management. While monitoring provides ongoing feedback and identifies potential issues early,
evaluation offers a comprehensive analysis of the project's overall success and areas for
improvement. M&E systems are crucial for accountability, learning, and continuous improvement

in project management. They ensure that resources are used effectively, goals are met, and positive
impacts are achieved and sustained.
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Section 3

Importance of Monitoring and Evaluation

Monitoring and evaluation (M&E) are essential for the success of reforestation
projects for various reasons.

ENSURING PROJECT
SUCCESS

Maonitoring helps track
the survival rates and
growth of planted trees,
allowing for timely
interventions if trees are
not thriving. This ensures
the project's goals are
met.

Regular evaluation can
identify potential risks
such as pest infestations,
diseases, or
environmental stresses,
enabling prompt action
to mitigate these threats.

MEETING OBJECTIVES
& COMPLIANCE

ME&E ensures that
reforestation projects
meet their stated
objectives and comply
with legal and regulatory
requirements, which is
crucial for securing
funding and stakeholder
support.

ECONOMIC VIABILITY

Monitoring helps optimize
the allocation of resources
(e.g., water, fertilizers, labor)
by identifying areas that
need more attention or
resources, ensuring efficient
use of inputs.

Monitoring the economic
impacts, such as job
creation and livelihood
improvements, ensures
that the project is also
providing socio-economic
benefits, making it more
sustainable in the long
run

MONITORING AND EVALUATION (M&E) ARE CRITICAL COMPONENTS OF SUCCESSFUL
REFORESTATION PROJECTS FOR SEVERAL REASONS

BIODIVERSITY ON
ECOSYSTEM HEALTH

Evaluation of the project's
impact on local biodiversity
and ecosystem health
ensures that the
reforestation efforts are
contributing positively to
the environment.
Accurate monitoring allows
for the quantification of
carbon sequestration, which
is essential for
understanding the project's
role in climate change
mitigation and for verifying
carbon credits.
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SECTION 4

COMPONENTS OF THE REFORESTATION
MONITORING & EVALUATION SYSTEM
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Section 4 Reforestation M&E Components

This section presents the
components of the
reforestation monitoring
and evaluation system

Monitoring and Evaluation Framework

Monitoring and Evaluation (M&E) of the reforested sites will be under the oversight of the Forestry

and Wildlife and Parks Division led by a designated technical officer. The
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Section 4 Reforestation M&E Components

(i) To track the progress of the reforestation
activities by monitoring key indicators such as the number of trees planted,

survival rates, growth rates, and the extent of forest cover restored.

(ii) Through regular monitoring, the M&E
system will identify any challenges or obstacles that may arise. This could
include issues such as poor soil quality, pest infestations, or inadequate
resources. Identifying these challenges early allows the Forestry and
Wildlife Division to take corrective action to address them and prevent

them from derailing the survival of trees.

(iit) The M&E system will help to evaluate the impact
of the reforestation activity on stakeholders and the environment. This
includes assessing the benefits of the restored forest ecosystem in terms of
biodiversity conservation, carbon sequestration, water regulation, and
provision of ecosystem services. By quantifying these impacts, Forestry and
Wildlife Division can demonstrate the effectiveness of the reforestation

project to funders, policymakers, and local communities.

(iv) The M&E system facilitates learning and
adaptation by providing feedback on what works and what doesn't in the
reforestation activity. This allows the Forestry and Wildlife Division to make
informed decisions about adjusting project strategies, techniques, or

approaches to improve effectiveness and efficiency.
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Section 4

Reforestation M&E Components

Accountability and Transparency: An effective M&E system promotes

accountability and transparency by providing stakeholders with reliable

information about the progress and performance of the reforestation

project.

Key performance indicators (KPI)

to help focus attention and improve decision-making.

Biophysical/Environmental Key Performance Indicators

strategies to enhance their long-term success.

Monitoring reforestation efforts requires tracking various key performance indicators
(KPI’s) to assess progress and effectiveness. Key Performance Indicators (KPI’s) are a

set of critical metrics that summarize performance. They create a quantifiable baseline

These biophysical KPI’s provide valuable insights into the ecological performance and

sustainability of reforestation plots, guiding management decisions and adaptive

KEY PERFORMANCE INDICATORS (KPI)

Carbon  Sequestration and Storage:
Reforestation plays a vital rele in
sequestering carbon dioxide from the
atmosphere and storing it in tree biomass
and soil organic matter. Monitoring changes
in aboveground and belowground carbon
stocks helps quantify the carbon
sequestration potential of reforestation plots
and assess their contribution to climate
change mitigation.

Biodiversity: Assessing the diversity and
abundance of other plant species, as well as
wildlife, within reforestation plots, provides
insights into the overall ecological value of the
restored forest ecosystem. This KPI can include
surveys of understory vegetation, insects,
birds, and other fauna.

Erosion Control and Slope Stability: Reforestation
can help mitigate soil erosion and stabilize slopes,
particularly in degraded or vulnerable landscapes.
Monitoring indicators such as erosion rates,
sedimentation, and changes in slope stability
helps evaluate the effectiveness of reforestation in
soil conservation and land rehabilitation.

Invasive Species and Pest Infestations:
Monitoring for invasive plant species and pest
infestations helps prevent their establishment
and spread within reforestation plots, which can
negatively impact tree growth and ecosystem
health.
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Section 4 Reforestation M&E Components

KEY PERFORMANCE INDICATORS (KPI)

Tree Survival Rate: This KPl measures the
percentage of planted trees that have
survived after a specified period, typically
one year or more. It indicates the success of
tree establishment and can be used to
assess the effectiveness of planting
techniques and site preparation.

Tree Growth and Diameter at Breast Height
(DBH): Monitoring the growth of individual
trees and measuring their DBH provides
insights into the development and health of
the forest stand. It helps assess whether
trees are growing at expected rates and if
they are reaching maturity.

Species Diversity and Composition:
Assessing the diversity and composition of
tree species within reforestation plots is
crucial for promoting biodiversity and
ecosystem resilience. Monitoring changes in
species richness and evenness over time
helps evaluate the effectiveness of
reforestation efforts in restoring native
ecosystems.

Soil Health Indicators: Soil health is fundamental
for supporting tree growth and ecosystem
functioning. Key soil health indicators include soil
organic matter content, nutrient levels (e.g.,
nitrogen, phosphorus, potassium), pH, soil
compaction, and soil moisture. Monitoring these
indicators helps ensure that reforestation
activities are promoting soil fertility and resilience.

Water Quality and Hydrological Processes:
Reforestation can influence water quality and
hydrological processes, such as runoff,
infiltration, and groundwater recharge. Monitoring
parameters such as sedimentation, nutrient
runoff, and stream flow helps assess the impact
of reforestation on water resources and
ecosystem services.

Wildlife Habitat and Corridor Connectivity:
Reforestation projects often aim to enhance
habitat quality and connectivity for wildlife
species. Monitoring indicators such as the
presence of wildlife species, nesting sites, and
movement patterns helps evaluate the
effectiveness of reforestation in supporting
biodiversity conservation.

Monitoring

For M&E to be implemented successfully, it needs to be well planned and coordinated.

To do so, you will need to write up a monitoring plan in consultation with your project

team.
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Section 4 Reforestation M&E Components

I Indicaters and data collection
methods chosen

2 Staff assigned for each component
and their responsibilities

CORE
ELEMENTS
OF THE
MONITORING
PLAN

3 A timetable for the main monitoring
activities and components

REPORTING

A budget for all components of your
M&E system

5

Selecting Indicators

Selecting indicators for reforestation monitoring and evaluation involves
several key steps to ensure they effectively measure the project's progress and
impact. Clearly outline the objectives and goals of the reforestation project. This
helps in identifying what needs to be monitored and evaluated. Ensure

indicators are Specific, Measurable, Achievable, Relevant, and Time-bound.
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Section 4 Reforestation M&E Components

This makes the indicators practical and useful for monitoring progress.
Establish baseline data to compare against future measurements. This helps in

assessing the changes and impacts over time.

Monitoring tasks are often seen as less urgent than other day-to-day
management activities. To ensure that M&E activities are carried out with the
same degree of effort and attention as others, you should clearly specify and
assign M&E responsibilities in the job descriptions of relevant staff. Be sure to
explain to your M&E team their roles, why they are important and how they
contribute to the intervention. The staff responsible for M&E should also be
given enough time for data entry, management, analysis and interpretation. An
integrated approach to monitoring can only be effective if the individuals
responsible for the different types of monitoring (e.g. ecological, socio-
economic, climatic) work as a team. The structure and roles of this team should
be consistent over time and collect data at agreed times. If possible, include
members of the local community in the monitoring team. This will increase their
active support and involvement in activities, incorporate their perceptions and
knowledge, and build their capacity to take over monitoring activities in the

longer term.

Creating a timetable for monitoring and evaluation (M&E) in reforestation
projects involves outlining key activities, their frequency, and responsible

parties. Below is an example of a timetable for a hypothetical reforestation

project.
Activity Frequency Responsible Party | Comments
Baseline Data At project initiation | M&E Team Collect data on soil,
Collection climate, and
biodiversity.
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Section 4 Reforestation M&E Components
Seedling Survival Monthly for 6 M&E Team Monitor and report
Check months seedling survival
rates.
Growth Quarterly M&E Team Measure height,
Measurements diameter, and health
of trees.
Soil Quality Annually Soil Scientist Test for nutrients,
Assessment pH, and organic
matter.
Biodiversity Annually M&E Assess flora and
Survey fauna diversity.
Community Bi-annually M&E Team Lead Gather feedback
Engagement from local
Review communities.
Carbon Every 2 years Environmental Measure carbon
Sequestration Analyst capture by the
forest.
Progress Quarterly M&E Team Lead Compile and
Reporting distribute progress
reports.

The collection of monitoring data will be determined by the evaluation design
and the methods you have chosen for tracking the appropriate indicators. To
ensure that data is collected in a consistent way across different M&E staff over
time, you need to agree on a protocol for gathering and recording data. This
will involve, for example, designing standardised field data sheets and interview
questionnaires, using designated equipment for taking measurements, and

agreeing on timing and frequency for data collection. Once the protocol has
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Section 4 Reforestation M&E Components

been agreed by the M&E team, you should practise the approaches with the
relevant staff to make sure that everyone has understood the procedures and
knows how to apply the methods as well as resolve any potential issues. The
frequency of data collection (e.g. annually, monthly, daily) will depend on the
parameter being monitored. Consider, for example, collecting data in a way
that is representative of any regular changes or fluctuations in the local
environment, following extreme weather events, or in line with the timing of
certain activities. To maximize data collection efficiency, you should determine
ways in which to collect as much of the needed information as possible on the
same day, from the same people, and from the same transects, plots, or
community groups.

To further reduce the workload of data collection in the field, you should also
consider using new, automated monitoring technologies that can collect data
on several environmental parameters on a regular basis. Also consider spatial
and other digital solutions for remotely collecting environmental and social

data

Regular reports should be prepared and shared with all stakeholders, detailing
the findings and implications of the M&E activities.
Effective dissemination methods include reports, presentations, and digital

platforms.

Creating a budget for monitoring and evaluation (M&E) in reforestation
projects involves several key steps. Here's a structured approach which can

be used to develop a comprehensive budget:

Clearly outline what you aim to achieve with M&E.
Determine the indicators that will be measured (e.g., tree survival

rates, biodiversity, soil health).
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Section 4 Reforestation M&E Components

Frequency: Decide how often monitoring and evaluation will take place.
. Identify M&E Components
Personnel Costs: Salaries and benefits for M&E staff (e.g., project manager,
field technicians, data analysts).
Training: Costs associated with training staff in M&E techniques and
protocols.
Field Equipment: Tools and equipment required for data collection (e.g., GPS
devices, measuring tapes, soil testing kits).
Data Management: Software and hardware for data collection, storage, and
analysis.
Travel and Transportation: Expenses for travel to and from monitoring sites.
Consultants and Experts: Fees for external consultants or experts, if needed.
Miscellaneous: Contingency funds for unforeseen expenses.
. Estimate Costs for Each Component
Personnel Costs:

-Field Technicians: $Y per year

-Data Analysts: $Z per year
Training:

-Initial Training: $A

-Ongoing Training: $B per year
Field Equipment:

-GPS Devices: $C

-Measuring Tapes: $D

-Soil Testing Kits: $E
Data Management:

-Software: $F

-Hardware: $G

Travel and Transportation:

-Local Travel: $H per month
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-Long-distance Travel: $I per trip
o Consultants and Experts:
o Fees: $J per consultation
e Miscellaneous:
-Contingency: $K
D. Calculate Total Budget
Add up the estimated costs for each component to get the total budget

required for M&E activities.
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Section 4 Reforestation M & E Components

-Measure tree survival -Number of surviving trees Bi-annually Quarterly
rate FWD Staff

-Measure DBH -Growth Increment Bi-annually FWD Staff Quarterly
(Diameter Breast

Height)

-Measure tree height

-Measure soil organic -Success and diversity of cover crops Annually FWD Staff Quarterly
matter content, nutrient | -PH levels

levels (e.g., nitrogen, -Improved soil texture and structure,

phosphorus, potassium), | -Water infiltration rate, holding capacity

pH, soil compaction, -Increased presence of soil organisms

and soil moisture

-Measure of water -Low Turbidity Annually FWD Staff Semi-Annually

quality indicators such

-Optimum PH Levels
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Reforestation M&E Components

as turbidity,
temperature and

nutrient levels.

-Temperature
-Nitrate and Phosphate level

-Presence of aquatic organisms

-Evaluate whether the -Species Presence Bi-annually FWD Staff Semi-annually
reforested area provides | -Water availability

the necessary resources | -Evidence of wildlife

for wildlife. -Availability of food sources

-Evaluate wildlife

movement.

-Monitoring of slope -Decrease in soil loss Bi-annually FWD Staff Quarterly
stability and erosion -Reduced surface runoff

-Record of incidence of | -Improvements in land stability

land slippage -Reduced occurrence of land slippage

-Monitor -Reduction in sediment in streams

sedimentation in nearby

streams

-Identify the species -Count of the number of different species Bi-annually FWD Semi-annually

present (flora and
fauna) and their

abundance.

-Presence or increase in threatened or
endangered species

-Presence or increase in endemic species
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Section 4 Reforestation M&E Components

-Monitor invasive -Unusual plant growth patterns Quarterly FWD Monthly
species and pest -Visible damage in trees
infestations -Decrease in wildlife population

-Presence of pests

-Sudden tree decline

-Leaf discoloration and blight Quarterly FWD Monthly

-Defoliation
-Sudden tree death
-Root rot

-Wilting
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Section 4 Reforestation M & E Components

Monitoring reforestation data effectively requires a multidisciplinary skill set that combines

knowledge of environmental science, technology, data management, and analytical skills.

Here is the essential skill sets needed for the technical officers who will be involved in

monitoring of the reforestation activity:

Q

The technical officers at the Forestry and Wildlife Division are already skilled in these areas,

further training will not be required for the following:

Understanding of tree species, growth patterns, and
ecological requirements is crucial for monitoring their development and health.
Knowledge of soil types, characteristics, and how they affect plant
growth is important for assessing site suitability and management practices.
Understanding ecological principles and conservation
strategies helps in designing effective reforestation projects and biodiversity

assessments.

Skills in Geographic Information Systems (GIS) and
remote sensing technologies are essential for mapping, spatial analysis, and
monitoring changes in land cover and vegetation over time.

Ability to operate UAV (Unmanned Aerial Vehicles) drones for
aerial surveys, including capturing high-resolution images and applying

photogrammetry techniques.

Monitoring reforestation efforts requires the use of various data collection tools to
gather relevant information on tree growth, survival rates, biodiversity, and other key
indicators. The following tools will be used data collection tools for monitoring

reforestation:
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Section 4 Component of the Monitoring & Evaluation System

Data Collection Tools

O Digitized field Observation Forms, data sheets and registers: Paper-based
forms, standardized data sheets and registers used to record planting activities, tree
survival rates, growth measurements, and any signs of pests, diseases, tree species,
planting density, tree measurements (height, diameter), maintenance activities, and

other relevant parameters will be digitized.

U Mobile Data Collection: Mobile data collection apps enable real-time data
collection, entry, and synchronization using smartphones or tablets, facilitating
efficient data capture in the field and reducing manual data entry errors. Global
Positioning System (GPS) devices or smartphone apps equipped with GPS
functionality can be used to accurately record the geographic coordinates of
reforestation sites, tree plots, and other relevant locations for spatial analysis and
mapping. KoboToolbox for data collection is a powerful approach for gathering and
managing data. Its core features include the creation of forms/questionnaires, data

collection (online and offline) on mobile devices, and data analysis.

U Photographic Documentation: Photographs or videos taken at regular intervals
provide visual documentation of reforestation activities, changes in vegetation cover,

and tree growth over time.

U Vegetation Sampling Tools: Quadrats, transects, and plot sampling techniques are
used to systematically sample vegetation within reforestation sites, measure species
diversity, vegetation cover, and assess ecological indicators such as plant community

composition.
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Section 4 Component of the Monitoring & Evaluation System

J Remote Sensing Technology: Remote Sensing Technology plays a critical role in
monitoring reforestation projects, offering a scalable and efficient means to track
vegetation changes, forest health, and the progress of reforestation efforts over time.

J Drones: UAV drones offer an innovative and effective means of monitoring
reforestation projects. The use of drones will enable the Forestry and Wildlife Division
to make informed decisions and optimize reforestation efforts.

U Soil Sampling Kits: Soil sampling kits can be used to collect soil samples from
reforestation sites for analysis of soil fertility, pH levels, nutrient content, and other

soil properties that can impact tree growth and ecosystem health.

Data analysis and interpretation are foundational to the success of reforestation monitoring
projects, providing the evidence base for evaluating performance, guiding future actions,

and ensuring the long-term sustainability and effectiveness of reforestation efforts.

QGIS (Quantum GIS) is a powerful, open-source Geographic

Information System (GIS) that is widely used for analyzing spatial data, including
data related to reforestation projects. It offers a variety of tools and functionalities
that can help in the planning, monitoring, and evaluation of reforestation efforts. Key
features for restoration monitoring include: data Import and management, spatial
data handling, data integration, mapping and visualization, spatial Analysis change
detection, vegetation Analysis, biomass estimation and progress Tracking

Microsoft Excel is a versatile tool that can be effectively used for
analyzing reforestation data. With its comprehensive set of features for data
analysis, visualization, and management, Excel can help researchers, environmental
scientists, and project managers to track, analyze, and report on the progress of

reforestation projects.
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Section 4 Component of the Monitoring & Evaluation System

Microsoft Access can be a valuable tool for managing
reforestation data, offering flexibility in database design, data analysis, and

reporting.

o Tables: Create tables to store different types of data, such as tree species, planting

sites, growth observations, and environmental conditions

e Relationships: Define relationships between tables to connect related data, such as

linking specific planting sites to corresponding growth observations.

Using Geographic Information Systems (GIS), drones (Unmanned Aerial Vehicles, UAVs),
KoBoToolbox, Microsoft Excel, and Microsoft Access offers a comprehensive and powerful
toolkit for monitoring reforestation projects. Each of these tools brings unique strengths to
the monitoring process, from data collection to analysis and reporting. Here’s how they can

be integrated effectively:

o Function: GIS is essential for mapping reforested areas, analyzing spatial data, and
integrating various types of environmental information (e.g., soil type, water

sources, elevation).

o Use in Reforestation Monitoring: GIS can be used to track changes in vegetation
cover over time, identify areas of high mortality or stress, and assess the impact of

reforestation on habitat connectivity and landscape-level biodiversity.

o Function: Drones equipped with cameras and sensors provide high-resolution aerial
imagery and can collect data on tree health, growth rates, and canopy cover without

disturbing the site.
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Section 4 Component of the Monitoring & Evaluation System

Use in Reforestation Monitoring: UAVs can quickly survey large or inaccessible
areas, offering up-to-date information on reforestation progress, identifying areas
where intervention might be needed, and monitoring the overall health of the

ecosystem.

Function: KoBoToolbox is a free, open-source tool for field data collection, available
on smartphones and tablets. It allows for the design of custom surveys and the

collection of data in remote areas, even offline.

Use in Reforestation Monitoring: It can be used to gather ground-truth data,
including tree species identification, counts, health assessments, and local
community feedback on reforestation projects. This data complements the

information collected via GIS and drones.

Function: Excel is a widely used tool for data storage, processing, and analysis,

offering a range of statistical tools, charts, and graphs for data visualization.

Use in Reforestation Monitoring: Excel can be used to manage and analyze data
collected from KoBoToolbox, UAVs, and other sources. It’s ideal for tracking KPIs,
performing trend analysis, and generating reports on the progress and outcomes of

reforestation efforts.

Function: Access is a database management system that can handle larger datasets

than Excel and is better suited for managing relational data.

Use in Reforestation Monitoring: Access can store detailed records of planting
efforts, species information, and monitoring data over time. It can manage complex
data from various sources, providing a structured way to organize, query, and report

on reforestation data.
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Section 4 Component of the Monitoring & Evaluation System

1. Data Collection: Drones can be used to capture aerial images and KoBoToolbox can
be used for ground surveys. Both sources feed valuable data into the monitoring

system.

2. Data Processing and Analysis: Import data into GIS for spatial analysis and into
Excel or Access for statistical analysis. GIS can help visualize the spatial distribution
of different species, areas needing attention, and progress over time, while

Excel/Access can be used to analyze trends, survival rates, and other key metrics.

3. Reporting and Decision Making: Create reports and dashboards in Excel/Access,
informing stakeholders about the project's status and guiding decisions on future

actions.

Reporting and communication are critical components of reforestation monitoring, as they
ensure transparency, foster stakeholder engagement, and facilitate adaptive management.
Effective reporting and communication strategies can help translate complex data into
actionable insights and share successes and challenges with a broader audience. Here are
key elements and strategies for enhancing reporting and communication in reforestation

monitoring:

-Develop Clear and Concise Reports

-Utilize Digital Platforms

-Implement Interactive GIS Maps

-Facilitate meetings and workshops

-Publish Scientific Papers and Technical Bulletins

-Annual and Mid-term Reviews
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IMPACT ASSESSMENT
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Section 5 Stakeholder Engagement and Future Actions

In this section will focus on the
environmental and social
impacts of reforestation

Impact Assessment

A comprehensive impact assessment helps in translating the effectiveness of the reforestation
efforts and identify opportunities for improvement to maximize positive outcomes for both
the environment and local communities. The assessment of the impacts of this reforestation
project involves evaluating various environmental, social, and economic factors before,

during, and after implementation.
Environmental Impacts

Reforestation plays a crucial role in mitigating various environmental issues and promoting
ecosystem health. One of its primary benefits is the restoration of biodiversity. By
reintroducing native tree species to degraded landscapes, reforestation efforts create habitats
for a wide range of plant and animal species, thereby enhancing ecological diversity.
Moreover, reforestation helps combat climate change by sequestering carbon dioxide from
the atmosphere. Trees act as carbon sinks, absorbing CO2 during photosynthesis and storing
it in their biomass. This carbon storage helps reduce the concentration of greenhouse gases

in the atmosphere, mitigating the impacts of climate change such as global warming and

37|Page



extreme weather events. Reforestation also contributes to soil conservation and watershed
protection. The roots of trees help stabilize soil, preventing erosion and reducing the risk of
landslides. Additionally, tree canopies intercept rainfall, reducing surface runoff and
promoting groundwater recharge. This enhances water quality and availability, benefiting
both human communities and aquatic ecosystems. Furthermore, reforestation can have
positive effects on local microclimates and air quality. Trees provide shade and cooling
through evapotranspiration, mitigating the urban heat island effect and improving air quality
by filtering pollutants from the atmosphere. The following have been identified as

environmental impacts of reforestation initiatives:
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The social impact of reforestation transcends mere tree planting; it encompasses the
restoration of ecosystems and livelihoods alike. Communities residing in and around
reforested areas often experience a revitalization of their cultural heritage and traditional
knowledge systems as they reconnect with the natural environment. Moreover, reforestation
projects frequently engage local populations, empowering them through employment
opportunities, capacity building, and community-led conservation initiatives. These
endeavors foster a sense of ownership and stewardship among community members, leading

to enhanced social cohesion and resilience in the face of environmental challenges.

Simultaneously, reforestation exerts a profound influence on economic dynamics at local,
regional, and global scales. The establishment of new forests or restoration of degraded
landscapes generates employment across various sectors, from forestry and agriculture to
ecotourism and green industries. In rural areas, where livelihoods often depend on natural
resources, reforestation can provide alternative sources of income and alleviate poverty by

diversifying economic activities and enhancing the productivity of agroforestry systems.

This reforestation initiative created job opportunities across
various sectors, including forestry, landscaping and nursery management. This has helped to
stimulate local economies, reduce unemployment rates, and improve living standards in rural

areas.

Several farmers benefited by receiving seedings of non-timber forest
products (NTFPs) which can be harvested and sold. The reforestation activities were

completed by employees of the National Employment Program.

This reforestation project involved collaboration with local

farmers. This can help to foster a sense of ownership and empowerment.
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Section 5 Stakeholder Engagement and Future Actions

This rreforestation initiative will contribute to the provision of
ecosystem services that are vital for human well-being, such as clean air and water, soil
fertility, and climate regulation. These services can have significant economic value, reducing
healthcare costs, improving agricultural productivity, and enhancing resilience to natural

disasters.

Restored forests can attract tourists and outdoor enthusiasts,
generating revenue through activities such as hiking, birdwatching, and eco-tourism. This can
help diversify local economies and create opportunities for small businesses, hospitality

services, and cultural exchange.

Reforestation plays a critical role in climate

change mitigation by sequestering carbon dioxide and reducing greenhouse gas emissions.

: Healthy forests regulate water cycles, replenish aquifers,
and reduce the risk of floods and droughts. This reforestation project can assist in watershed
restoration, improve water quality, increase water availability for irrigation and domestic use,

and support sustainable agriculture and fisheries.
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SECTION 6

CHALLENGES AND RISKS TO THE SUCCESS OF
RESTORED SITES
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Restored sites face numerous challenges and risks that can threaten their long-term success. These
include environmental factors such as climate variability, extreme weather events, and pest
infestations that can adversely affect plant growth and survival rates. Socioeconomic issues, such as
insufficient funding, lack of community engagement, and conflicts over land use, can also impede
progress. Additionally, inadequate monitoring and evaluation, poor site management, and limited
technical expertise can lead to suboptimal outcomes. Addressing these challenges requires
comprehensive planning, robust management practices, and sustained stakeholder collaboration to
ensure the resilience and sustainability of restored ecosystems.
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Section 6 Challenges and Risks

CHALLENGES&RISKS

s N N
Climate Change Disease and Pest
and Adaptability Risks
Changing precipitation patterns, Newly planted forests are susceptible
temperature increases, and extreme to diseases and pests, which can be
weather events can affect the survival exacerbated by monoculture practices.
and growth of newly planted trees. Some of the plots reforested may be at

a higher risk due to this.

\. J J
s N N

Water Availability Economic

Considerations
Reforested plots require Monitoring réfore.ste_d_areas can be
o _ i costly, requiring significant
sufficient water, especially in the investment in tools, software and
initial stages of tree growth. equipment. Ensuring adequate

funding and resources over the long
term is crucial for the sustainability of
\_ y. \___reforestation efforts Y.

Suggested Mitigation Methods

Integrated Pest and Disease Management: Implementing a combination of biological,
mechanical, and cultural practices can help manage pests and diseases without relying solely
on chemical pesticides. Monitoring and early detection are key to preventing outbreaks.

Water Resource Management: Employing water-conservation techniques, such as
mulching, drip irrigation (where feasible), and selecting drought-tolerant species, can
minimize water use.

Community Involvement and Land Use Planning: Engaging local communities in the
monitoring of reforestation projects ensures that their needs and land use rights are
respected.
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Section 6 Challenges and Risks

Lessons Learned and Best Practices from the reforestation activities

This restoration initiative is essential for restoring degraded lands, enhancing biodiversity,
combating climate change, and supporting communities. Through this exercise, a wealth of
knowledge has been accumulated on what strategies lead to success and sustainability. The
following are the key lessons learned and best practices:

The reforestation strategies implemented can be replicated for future projects.
Lasting relationships with farmers and communities.

This project provides a solid base for future action.

Opportunities exist for funding and expansion of reforestation activities
Knowledge transfer from capacity building exercises.

Monitoring and Evaluation systems and tools developed can be improved and
replicated for future projects.

Future collaboration with the National Employment Program or similar programs
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Section 7

Stakeholder Engagement & Future Actions

Stakeholders are crucial to the
success of any project.

Can you guess why?

Stakeholder engagement is of paramount importance to the continued success of this project,
as it played a crucial role in ensuring its sustainability. By involving stakeholders throughout
the project lifecycle, from planning to implementation this project was able to harness diverse
perspectives, foster collaboration, and build trust and support.

Stakeholder Engagement Matrix

Stakeholder

Engagement/Activity

Future Action

Farmer/ Community

-Received seedlings for
planting

-Monitoring of reforestation
activities carried out on
their farm

-Participation in training

National Employment
Program

-Employees involved in
clearing and planting

-Participation in future
projects

Private Nursery

-Provision of seedlings for
planting

-Participation in future
projects

Ministry of Environment

-Policies and adoption of
project

-Liaising with all other
stakeholders

-Support and management
for future initiatives
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Section 7 Stakeholder Engagement & Future Actions

The success of this reforestation effort hinges not only on the initial planting of trees but also
on the continued stewardship and management of restored ecosystems in the years to come.
Of critical importance are the post-reforestation actions, exploring the multifaceted
approaches necessary to ensure the resilience, functionality, and sustainability of reforested
areas.

By implementing the following recommendations, we can ensure the long-term success and
sustainability of reforestation initiatives, maximizing their ecological, social, and economic
benefits for current and future generations.

Establish a comprehensive monitoring program to
assess the health and growth of newly planted trees. Regular inspections can identify issues
such as pests, diseases, or poor growth conditions early on, allowing for timely intervention.
Implement maintenance activities such as watering, weeding, and pruning to support tree
establishment and optimize growth rates.

Foster biodiversity within reforested areas by introducing
a diverse mix of native tree species and creating habitat features such as snags, brush piles,
and woody debris. Incorporate understory vegetation and encourage the natural
regeneration of native plant species to provide food and shelter for wildlife.

Engage local communities in the
stewardship of reforested areas by involving them in monitoring activities, tree planting
events, and educational programs. Promote awareness of the ecological importance of
forests and the benefits they provide to people, such as clean air, water, and recreational
opportunities.

Develop strategies for wildfire prevention and
management to protect reforested areas from the risk of catastrophic fires. Implement
measures such as creating firebreaks, conducting controlled burns, and establishing
community fire preparedness programs to reduce the likelihood and severity of wildfires.

Adopt sustainable forest management practices
that prioritize long-term ecological integrity, while also considering social and economic
factors. Implement techniques such as selective logging, agroforestry, and rotational
harvesting to maintain forest health and productivity while providing livelihood opportunities
for local communities.

Maximize the carbon sequestration
potential of reforested areas by promoting the growth of healthy, mature forests. Support
initiatives such as afforestation of marginal lands and reforestation of degraded landscapes
to enhance carbon storage capacity and contribute to climate change mitigation efforts.
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Section 7 Stakeholder Engagement & Future Actions

(vii) Policy Support and Funding: Advocate for policy measures that support
reforestation efforts and provide funding opportunities for post-reforestation activities.
Collaborate with government agencies, non-profit organizations, and private sector
stakeholders to secure financial resources and technical expertise for the ongoing
management and maintenance of reforested areas.
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