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The Forest Department of Bangladesh leads actions to improve forest management and
conservation, adopting forward thinking, innovative approaches in its management of approximately
1.5 million hectares of land across the country.

In 2015, the Forest Department began a process to establish a National Forest Inventory and
Satellite Land Monitoring System for improved forest and natural resource management. The
process supports national objectives related to climate change mitigation and provides information
in support of the UN REDD programme aimed at Reducing Emissions from Deforestation and Forest
Degradation (REDD+). The process also addresses domestic information needs and supports national
policy processes related to forests and the multitude of interconnected human and environmental
systems that forests support.

The activities implemented under the Bangladesh Forest Inventory process are collaboration
between several national and international institutions and stakeholders. National partners from
multiple government departments and agencies assist in providing a nationally coordinated
approach to land management. International partners, including the United Stated Agency for
International Development (USAID), the Food and Agriculture Organization of the United Nations
(FAO) and SilvaCarbon are supporting the development of technical and financial resources that will
assist in institutionalising the process.

The results will allow the Forest Department to provide regular, updated information about the
status of trees and forests for a multitude of purposes including for assessment of role of trees for
firewood, medicines, timber, climate change mitigation.
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Executive Summary

Forest inventory has been designed under a project titled “Strengthening National Forest Inventory
and Satellite Land Monitoring System in support of REDD+ in Bangladesh (2015 2018)” of
Bangladesh Forest Department. Training on Bangladesh Forest Inventory was organised at BRAC
CDM, Gazipur on October 2016 to start the implementation. The objective of the training was to
train the Field Crews, QA/QC Teams and Supervisors of Forest Department to collect data on trees
and forests of the country.

Altogether 85 officials of Forest Department were attended in the training. The training course was
designed for 9 days including class room and field training. The topics covered by the presentations
are the sections of Bangladesh Forest Inventory (BFI) manual, QA/QC manual, Soil manual, tree
species identification manual in class room training. They are the followings:

Overview of the BFI manual
BFI design & plot Data Collection from different zone
Subplot Measurements
Field data collection using Field Forms and Open Foris
Review and operation of field equipment &maintenance
Land Feature data collection
Measurement of tree and sapling attributes
Seedling Measurements
Bamboo Measurements
Soil, litter and down wood sampling
Specimen collection botanical identification

Field training covered the hands on training for laying out the plot for all kinds of data collection as
of the manuals.
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1. Introduction

The Forest Department of Bangladesh leads actions to improve forest management and
conservation, adopting forward thinking, innovative approaches in its management of approximately
1.5 million hectares of land across the country.

In 2015, the Forest Department began a process to establish a National Forest Inventory and
Satellite Land Monitoring System for improved forest and natural resource management. The
process addresses domestic information needs and supports national policy processes related to
forests and the multitude of interconnected human and environmental systems that forests support.
The process also supports climate change mitigation and implementation of REDD+.

The methodology for the Bangladesh Forest Inventory is explained in Field Instructions for the
National Inventory of Bangladesh prepared with support from USFS/ SilvaCarbon, FAO and
Universities. The manual explains field personnel in how to locate and measure field plots and
document the field procedures, methods, and codes used in the inventory. It is complemented by
other manuals for the Land Cover Classification System (LCCS) (Jalal, Iqbal et al. 2016), the manual
for the use of the GPS (Costello 2015), the manual for the soil component under preparation by SRDI
(Sidik 2016).

Nine day training was designed to train the
Forest Department Officials for the
implementation of Bangladesh Forest Inventory.
Chief Conservator of Forest Mr. Md Yunus Ali
was inaugurated the training. After the
inauguration Mr. Zaheer Iqbal presented the
objectives of Bangladesh Forest Inventory, Dr.
Laskar Maqsudur Rahman presented the
context of Planning and organisation of BFI, Mr.
Baktiar Nur Siddiqui explained the way the field
crews should behave in the field during data
collection. Mr. Hossain Mohammad Nishad was Figure 1: Inaugural session trainings.

presented the components of the BFI manual that followed the class room training. Members of the
Field Crews, QA/ QC Teams and Supervisors were attended in the training.

2. Objectives
The objective of the trainings was to ensure that the staffs involved in the implementation of the
Bangladesh Forest Inventory have the necessary skills to collect and transfer the accurate
information and data for the biophysical assessment of trees and forests in Bangladesh.

The specific objectives of the training are:

To provide specific thematic trainings on the various biophysical measurements considered
by the Bangladesh Forest inventory to allow a full comprehension;
To provide specific trainings for the different staff involved in the Bangladesh Forest
Inventory considering their responsibility;
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To ensure the comprehension of the theoretical and practical elements through theoretical
courses and practical exercises in the field;

3. Summary of the Training
Trainees attended the Training of Trainer (ToT) course were served as the resource person of this
training (Falgoonee 2016). Among the 85 participants 13 field crew teams, 5 QA/QC teams and 2
supervisors were attended in the training. Nine days training were designed to provide

Orientation on field equipment: half day orientation on field equipments which was the
follow up of equipment training (Akhter 2016) ;
Class room training: two days trainings about the field inventory manual covering all the
topic on field data collection;
Field training: practical training on the manual for field data collection. The field training was
conducted in Sal forest.

3.1 Orientation on the equipment’s
At the first day afternoon, participants divided into 6 groups and briefed by the resource persons
about the equipment’s for using in data collection. All the groups practised the equipments in the
premises of BRAC CDM are shown below. They will be used in field data collection for measuring the
tree height, distance, bearing, canopy cover, slope percentage etc.

Figure 2: Densitometer Figure 3: Compass Figure 4: Suunto Clinometer:

Figure 5:
Rangefinder/Hypsometer

Figure 6: Distance Measuring
Equipment (DME)

Figure 7: Global Positioning
System (GPS)
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Below pictures are showing the activities of the participants for using the equipments.

Figure 8: Practicing the equipment at BRAC CDM

3.2 Class Room Training

Class room training covered the presentations on different sections of Bangladesh Forest inventory
manual for data collection. The presentations delivered in the training are compiled for archiving
(Falgoonee 2016). The titles of the presentations are the followings:

Overview of the manuals

This presentation was described the different elements of the BFI and QA/QC manual. In brief
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Figure 9: BFI Manual

QA/QC manual is designed to:
o Provide routine and consistent checks to ensure data integrity, correctness, and

completeness;
o Identify and address errors and omissions;
o Document and archive inventory material and record all QC activities.

Plot design for data collection in different zone

This presentation presented the inventory design. Data collection of different bio physical variables
of different element is based on the sampling design developed for different zones Figure 10 (Akhter
2016, BFD 2016). Two different kinds of design have been developed for Bangladesh Forest
Inventory. Figure 11 (A) is showing the design for Sal, Hill, Coastal and Village zone and Figure 11 (B)
is showing the design for Sundarban zone. Definition of plots and subplots for this inventory are as
follows:

Plot refers to the entire cluster of five nested subplots in the Sal, Village, Hill and Coastal zones and
three nested subplots in Sundarban zone.

Subplot consists of Large, Medium and Small plots, referred as L, M and S plots respectively.

o BFI manual is structured in 15 sections (Each section of
the manual begins with a general overview of the data
elements to be collected and provides necessary
background to prepare field crews for data collection)
o Sections 1 6 are about general topics

Plot design, planning, equipment etc.
o Sections 7 14 describe specific data collection

attributes and process
o Section 15 is the Appendix

Includes definitions and Field forms
o The table of contents is useful as a quick reference

guide to the form
o The paragraph number is referenced in both the Open

Foris forms and the paper forms
o Appendices
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Figure 10: Zones for Inventory Figure 11: Plot Diagram (A) for Sal, Hill, Coastal
and Village zones, (B) Sundarbans zones and (C)
Subplot structure

Development of Field Forms & OpenForis Forms for data collection

A detailed presentation was delivered describing the procedures for data collection. FAO’s
OpenForis tool was used to develop forms for data collection using TAB. At the same time hard copy
forms will be used for doing plot sketch and land feature proportioning. As a backup hard copy field
forms is also developed for using in field for data collection.

Figure 12: The field forms and open foris forms developed for field data collection

N

(A) (B)

360

90270

180

315 45

135225

19m

5m
8m

(C)
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Plot data collection

Presentation on plot data collection described in detail data
collection at plot level (Figure 13), they are:

Data collection for Tree and Sapling

Presentations on data collection for different variables of tree and sapling explained the methods to
measure and collect data on:

o Status
o Species
o Measurement of tree bearing from plot center
o Horizontal distance of tree from plot center
o Diameter and height of stumps
o height measurement
o Crown position
o Damage
o Damage severity
o Decay class

Data collection for Seedling and Shrubs

This presentation included

Seedling
o Definition of ‘seedling’ as per BFI manual
o Where (L/M/S plots) to measure/ count the

seedlings?
o How to measure/ count the seedlings?
o Identifying and recording the seedling

species
Shrubs
o Definition of Shrub
o How to measure

o Plot details
o Administrative location
o Crew details
o Plot status
o Number of land features
o Plot access sketch
o Reference point

Figure 13: plot sketch including
other information
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Data collection for Bamboo

Presentation on data collection for bamboo described the followings:

Data collection for Land features

Data collection for Plant specimen collection:

o Clump Record Number
o Bamboo Land Feature
o Bamboo Bearing
o Bamboo Horizontal Distance
o Bamboo Length Measurement
o Bamboo Diameter
o Bamboo Stem Number

This presentation described the procedures for
plant specimen collection;

o Collect Twigs with leaves, flowers and/or fruits;
Photographs; Associated data

o Pressing of specimens
o Drying of the specimens
o Identify the sample using the Tree Species

Database Application
o Identify the sample using the Species Database

This presentation discussed the detail data
recording on:

o Recognition of land feature types
o Describing land feature and objects
o Land and feature data collection
o Number of land feature
o Land feature status
o Land features variables
o Land feature object description
o Subplot land feature proportioning
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Data collection for Soil and Litter

This presentation described the details on sampling designs and procedures for soil, litter and dead
wood material collection. The respective topic was:

Operation of field equipment & maintenance

Equipment should be properly maintained and handled carefully. The presentation on the operation
of field equipment and maintenance was covered the proper use of equipment’s for data collection
and maintenance.

o Correct use of instruments and proper data recording are key indicators of a good inventory
work

o The team leader is responsible for the preparation and maintenance of the equipment
o equipment should be tagged and well marked
o Check the condition of the equipment before going to the field
o Proper care and maintenance of the equipment must be ensured
o Several ecosystems particularly mangroves are extremely harsh on equipment
o All equipment should be cleaned with fresh water wiped with cloth and dried after every day’s

use in the field
o This is especially important for steel equipment with screw on threads; these must be

unscrewed and rinsed every day
o Some instruments need battery, so after completing daily works the battery should be removed
o When equipment will not be used for an extended period (more than ~3 days), coat the metal

parts with a light oil as a protectant
o All instruments should be handled carefully
o Some instruments are water resistant but not water proof, so if we work in rain then after work

the instruments should be dried in sunlight
o Before going to the field all necessary instruments should be checked
o In case of confusion repetition of measurements can be done

Soil
o Soil sampling strategy
o Soil information
o soil condition
o Soil Texture
o Soil bulk density – Corg
Litter
o Litter Frame
o Collect leaves, flowers, fruits, seeds,

and bark fragments
Down Wood
o Dead wood coarse and fine
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BFI operationalization & Planning

This presentation described the operationalization of the whole process during the inventory
implementation. It covered the discussion on:

o Field inventory organization
o Team composition
o Field Team responsibilities
o QA/QC Team responsibilities
o Reporting channel
o Team communication
o Administrative procedure
o Travel preparation
o Contact in the field
o Financial support
o Safety
o Field Measurement components
o Target Setting

First Aid training
An Introductory Course on First Aid was provided to the FD officials in this training. It was conducted
as an essential part of preparation of the field activity implementation to minimize various risk
related to natural events or accidents. First aid training equipped the team with the immediate
treatment or care should be given to someone suffering from an injury or illness until more
advanced care is accessed. The course included the following contents:

o Introduction to first Aid
o Chocking
o Artificial Respiration (AR)
o Bleeding
o Cardio Pulmonary Resuscitation (CPR)
o Shock
o Fit
o Fainting
o Unconsciousness,
o Wounds and Dressing of Wounds (optional)
o Poisoning
o Bites
o Burn and Electric Injuries
o Bone Fractures
o Transportation of Causalities
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3.3 Distribution of equipment to the teams
After the two days class training, 13 field crew teams and 5 QA/QC teams were formed to hand over
the equipment to provide field training. The compositions for field crew and QA/QC teams are
shown in Table 1 and Table 2 respectively. Table 3 is representing the list of equipments handed
over to the groups.

Table 1: Field Crew Composition for BFI

Position Status
Team Leader (TL) ACF, 1 nos.
Deputy Team Leader (DTL) Forester, 1 nos.
Technical Expert (TE) Forestry graduate, 1 nos.
Skilled Person (SP) Forest guard, 2 nos.

Table 2: QA/QC Team composition for BFI

Position Status
Coordinator DCF/ACF, 1 nos.
Technical Expert University teacher, 1 nos.
Skilled Person (SP) Forest guard, 1 nos.

Table 3: List of equipment handed over to each team

Equipment

Trupulse 200 Hypsometer Hammer
TruPulse Sx Foliage Filter DME
Suunto Clinometer Folder / field
Suunto cover Zip Plastic bags
Diameter measuring tape Carpenter tape with metric
Fiberglass tape measure Rechargeable battery with charger
Electronic balance Torch light (Rechargeable and metal)
Compass First Aid Kit
Soil kit Trekking bags
Tin canister Red stick
GPS Thin Ropes (nylon)
Tablets Panasonic tough pad Field Form
Machete Permanent Markers
Tagging /Flagging tape Wooden Pencils
Vests Half sleeves (Tan color) Erasure
Vests Full sleeves (Tan color) Sharpener
Cloth bags Stapler machine
Field notebook waterproof (Yellow cover) Stapler pin
Metal Ruler (size 12"), Knife Water bottle (metal 1 Ltr.)
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Figure 14: Teams are checking the equipment

3.4 Field training

Field training was designed for five days in Sal Forest. Hands on training on data collection were
facilitated through providing resource person in each team. The teams started learning data
collection with a subplot at first day. It was not easy for them to learn the measurements for all
variables. Gradually the teams learned how to collect data more efficiently for five subplots in a day.

Achievement of the field training was

o Well representation of BFD officers in the teams during the training
o Adequate interaction among the team members on their views before starting the field

inventory
o Hands on training for the collection of all BFI variables
o Exclusive learning on the use of all equipments
o Strengthen the Institutionalization process on BFI
o Capacity building for the continuation of BFI in future
o Learn to handle the TAB and data entry in TAB using the Open Foris form
o



16

Figure 15: Pictures are showing the teams performing different activities in field training
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4. Conclusion:

The two days class room training at BRAC CDM, Gazipur and six days field training at Sal Forest was
conducted for the implementation of Bangladesh Forest Inventory by Forest Department. Nearly 85
participants including the Conservator of Forests, Deputy Conservator of Forests, Assistant
Conservator of Forests, Forester of Forest Department were attended the training. The training
covered the following topic:

Overview of the BFI manual
BFI design & plot Data Collection from different zone
Subplot Measurements
Field data collection using Field Forms
Field data collection using Open Foris
Review and operation of field equipment &maintenance
Land Feature description
Measurement of tree and sapling attributes
Seedling Measurements
Bamboo Measurements
Soil, litter and down wood sampling
Specimen collection botanical identification

The inventory is supposed to start by first week of November 2016. The field teams formed during
training will perform the BFI. It was beneficial for the Forest Department’s officials to work in a
group to understand the Bangladesh forest inventory in detail prior to start the field inventory.
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