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Foreword

Bangladesh has a critical need for accurate assessment of tree and forest resources supported by robust scientific data. High population density and rapid
economic growth have increased the demand for forestry products, while natural hazards jeopardize conservation efforts. To ensure the protection of tree and
forest resources, scientific methods must be deployed to observe and measure forests and inform policy-making and implementation.

The Bangladesh Forest Inventory (BFI), led by the Bangladesh Forest Department (BFD) under the Ministry of Environment and Forests, is the first
comprehensive assessment of the country’s trees and forests. The BFI produces high-quality scientific data and imagery to inform conservation activities, such
as where, how, and at what scale to plant new trees. Furthermore, it explores the direct benefits of forests to livelihoods, health, economic growth, soil, water,
and natural resources.

The BFI also provides a framework for deploying technology and informing foresters on how forests are changing, how they are valued, and whether forest
resources are being extracted sustainably. These tools and technologies are continually evolving. As such, regularly-updated training materials are needed to
inform BFD personnel and other experts working in this field, such as university faculty and forestry students.

These training materials will inform teams on methods to collect, process, and analyze tree and forest information on an annual basis. The materials cover all
aspects required to implement a continuous inventory, including the definitions, designs, methodologies, work processes, scientific parameters, and
instruments needed to ensure the BFI remains a relevant and up-to-date tool.

The training materials have been prepared through a consultative process, drawing on national expertise from the BFD, affiliated universities, and
international experts working with the Food & Agricultural Organization of the United Nations and the United States technical cooperation program,
SilvaCarbon. This is made possible by the support of the American People through the United States Agency for International Development (USAID). This
document provides a solid foundation based on international best practices for improving forest monitoring and conservation and guiding sustainable
development in Bangladesh.

2
Mohammed Shafiul Alam Chowdhury Janina Jaruzelski Sue Lautze
Chief Conservator of Forest Mission Director Representative
Forest Department United States Agency for International Food and Agriculture Organization of the United
Bangladesh Development (USAID) Nations (FAO)

Bangladesh Bangladesh



Disclaimer

This report is designed to reflect the activities and progress related to the project GCP/GD/058/USAID “Strengthening National Forest Inventory and Satellite
Forest Monitoring System in support of REDD+ in Bangladesh”. This report is not authoritative information sources — it does not reflect the official position of
the supporting international agencies including USAID or FAO and should not be used for official purposes. Should readers find any errors in the document or

would like to provide comments for improving its quality they are encouraged to contact one of above contacts.

© 2017 Forest Department, Ministry of Environment and Forests, Bangladesh.
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1. Background. 1. Background.
1.1 Forest inventories in Bangladesh 1.2 Previous plot designs

bl et sessss Protected Area Carbon Invento

. - Circular . I
Sub-national Level: ~ Cluster - Circular V
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O Coastal Plantation: 1997 ;m ;m;m @ Amies \
O Sal Forest: 2001 - om: nerbs - 2m: saplings \. ' /
O Reserve Forest of CHT: 1959 \\\7 P e
. . Sal WS
National Level: ~ @il
O National Forest Assessment (NFA)-2005- - Cluster NFA
07 — 299 plot - 3x volume plots - Rectangle
(17.84m) =] & - 4 sub plots
- 4x area plots = - Large area
(5.64 —7.98) - Less intensity
. B = - 298 plots
A Plot size was D=
; different depending i =] -
: ; on locations =]




Bangladesh Forest Inventory

2. Bangladesh Forest Inventory (BFI) 2016

Forest Department has been implementing BFI since, 2016

Bangladesh has been divided into five zones as planned

Systematic Stratified Random Sampling was used in designing BFI

Plots were located by Latitude and Longitude

Both Open Foris App and Field Form being used in data collection

Total 1858 plots will be measured

Total 12 field teams will perform field work

Total 4 QA/QC teams will monitor and facilitate the quality of field work

OO0 O OO O O O

3. Objectives:
3.1 Forest monitoring and assessment at national level

* To provide information on current status and trends of forest and
tree resources

* To provide a baseline information for national forest monitoring

* To assist national scale management planning, policy decisions and
international reporting requirements including UN REDD

* Identify links between forest resource use and forest status to assist
in valuation of ecosystem services.

* Support management objectives within sub-national Eco-zones.

3. Objectives:

3.2. Sub-National objectives — an example of presenting how the collected data
would be used to guide actions

Biodiversity conservation - Bring the barren hills/lands under tree
Hill cover through social forestry practice and plantation - Watershed
management

Biodiversity conservation, Revenue collection from the non-timber
Sundarbans [forest product, Tourism development

Reduce deforestation & forest degradation through social forestry,
Sal Biodiversity conservation

Stabilize newly accreted land through plantation, Bring more lands
under plantation to make a coastal green belt to protect lives and

Coastal L c ;
livelihoods of coastal community from natural disaster
Bring marginal land under tree cover; Reduce pressure on the
resources of government forest land, Livelihood for

Villages rural community, Encourage and empower wo

activities

4. Zones: definition and zoning for inventory

Forest Soil types

:1' - “>
e % ‘!\ b -
- | o ! e sal
= = - Village
Soil salinity Water
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5. Operational planning;: preparation of the field inventory

BFI Unit N
The BFI Unit is located at BFD and responsible for the centralization of
all information for the national forest inventory, coordination and
communication of other national institutions, dissemination of
information through the national information system, and reporting. /

4 Supervisors in Forest division office (FD) — 8 Nos. R

o ) Five Conservator of Forests (CF) posted in the field will be
e responsible for checking 5% of the field inventory plots assigned
under his jurisdiction.

)

QA/QC Team: 4 Nos. - 4 members in each R

») 4 1‘ QA/QC team is independent, comprising 1 Coordinator, 1 Technical
m € Expert, 1 Field Assistance and 1 Daily Laborer. They will ensure the
¥ field data quality collected by field teams through different checks.

o
: Field Inventory Team (FIT): 12 Nos.-7 members in each N
S The FIT is in charge of the preparation, data collection and provide
%‘ H KI"I‘ the collected data to the Fl Supervisor/central data base. The FIT is
i‘ ‘ﬂ"ﬂ’ composed of: 1 Team Leader, 1 Deputy Team Leader, 1
Graduate/Diploma in Forestry , 2 Field Assistants and 2 Day
Laborers 2

6. Sampling Design

6.1 Systematic grids and Hexagon on Zones

e Grids of 1.5 Latitude X 1.0 longitude were created for all zones

* Plot numbers are calculated for each zone based on area, forest type, intensity,
etc. to represent that zone

* Hexagons are drawn on each Zone

* One plot is selected from each hexagon by Random sampling

* Plots in water not considered

Random selection of plot
All plot Iocatlon W|th hexagons  for each hexagon

Plot within Sundarbans=
278, 105 in water

6. Sampling Design: sampling design, plot shape, inventory
protocol

A. Pre-stratified systematic sample with different intensities for each stratum

(ecological zone):

*  The sampling e intensity within each ecological zone will be same.

e Post-stratification within each ecological zone will be further conducted to

reduce the sampling error.
B. Precision requirement:

* Specifies the confidence interval, width and confidence level for the
following parameters: biomass, volume and number of trees of live trees
over 10 cm DBH.

C. Subplot types:
* Nested circular subplots by DBH class: 30 cm+, 10-30 cm, 2.5-10 cm, 1-2.5
cm; dead wood transects, and soil samples.
D. Total land area, forest land area, % of water area.
E. Assessment of the costs for remuneration, transport, equipment etc.
F. Minimize the weighted average variance of the key metrlc( )
inventory budget.

6. Sampling Design
6.2. No. of Plots to be measured

Number of plots

Assam Zone
On land | On water | Total

Meghalayal

Coastal 113 178 291

Hill 429 14 443

Sal 145 5) 150

e ( Sundarbans 173 105 278

on

o | Villages 998 85| 1083

Total
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6. Sampling Design

6.3. Intensity and average distance between plots

Average distance
between plots (km)
Straight Travel
Forest |Total Area Total area of| Sampling line distance
zone | (1000 ha) |Number of plots| plots (ha) | intensity (%) | distance | along roads
Hill forest 1714 429 243.27 0.014] 4.34 10.59|
Sal forest 534.8 145 82.22| 0.015] 4.61 5.91
Sundarban| 609.2 173 98.10 0.016| 3.51 7.79
Coastal 1209 113 64.08| 0.005] 6.02] 11.08|
Villages 10890 998 565.92 0.005| 6.70 13.40)

7. Technical Design
7.1. Circular Plots

Cluster of 3 sub plots
Cluster of Five sub plots For Sundarbans
(For Hill, Sal, Village & Coastal Plantation)

Macro plot
Radius
is 19 meters

Macroplot Radius
is 19 meters.

Microplot Radius is 2.5 meters.

N

Micro plot Radius is 2.5
meters

Subplot Radius
is
8 meters.

Subplot Radius is
8 meters

Distance between subplots is 38 m

Distance between subplots is 38

6. Sampling Design

6.4. Intensity and average distance between plots

Average distance
between plots (km)
Straight Travel
Forest |Total Area Total area off| Sampling line distance
zone (1000 ha) [Number of plots| plots (ha) | intensity (%) | distance | along roads
Hill forest 1714 429 278.43 0.016 5.91 14.42
Sal forest 535 145 60.11 0.011 7.10 9.09
Sundarban 609 173 67.37 0.011 555 12.31
Coastal 1209 113 44.23 0.004 9.64 17.74
Villages 10890 998 648.15 0.006 9.76 19.52

7. Technical Design
7.2. Circular Plot Details
(c) 360 L plotRadius is 19 m
315 45

Down woody

material transect = M plot Radius is 8m
AN
Soil sample \ \< - S plot Radius is 2.5m
. i@
270 90
e
P
X
// \\_//
L

Distance between S /

and M plot centre

=5m 235 135




Bangladesh Forest Inventory

7. Technical Design

7.3. Measurements in each sub plot

Seedlings, Nypa palm,
Ceriops, phoenix, shrubs
etc.

Trees 230 cm

Dead Wood

9. Expected Outcome of BFI

= Total wood stock estimation (timber, fuel wood, etc.)

= Calculation of above ground Carbon stored in the forest
= Calculation of below ground Carbon stored in the forest
= Regeneration status of tree analysis

= Number and extent of tree species in Bangladesh

= Monitoring the changes of forest resources over time

= Produce and implement of suitable/sustainable management plan for the

forest

8. Main Field Activities of BFI

* Height and DBH of Tree will be measured
* Crown Cover calculation

* Seedling count

* Woody Debris count and measurement
 Litter collection

* Soil Sample- Texture, Bulk Density and Carbon '
Content) collection

e

] 0 Incorrect
woo —— ) awen aimen
[ =
Resit

LDistance  2:Angle 1 3:Angle 2

T et

10. Conclusion

Sustainability of the NFI

= Building on existing capacities and needs
= Avoid creating of parallel process

Proposed institutionalization

= Establishment of BFI unit in BFD

= 5 Supervisors in 5 locations (Dhaka, Chittagong, Khulna, Sylhet & Bogra)
= 12 Field teams led by nominated ACF

= 5QA/QC teams

Considerations

= Data collection of one plot in one day
= Field campaign of data collection 5 months per year
= Complete Hill, Sundarbans and Coastal plantation first

Future plan
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Chapter 2
BFI Operationalization and
Planning

SR RN ]

UN-REDD

) s Rl o Sl Food and Agriculture
) USAID ?SilvaCarbon Q\‘% Organization of the

United Nations

Content

1. Introduction

2. Field inventory organization

3. Operational team composition

4. Responsibilities: field inventory
team

5. Responsibilities: QA/QC team

6. Reporting channel

7. Team communication

8. Administrative procedure

9. Travel preparation

10. Contact in the field

11. Financial support

12. Safety

13. Field measurement components

14. Target setting

1. Introduction

A BFI field inventory manual has developed. The BFI operationalization and planning considering the
different elements are following the guideline of the manual. The process of BFI field team operation is

following- olanni
anning

Equipment

Data submission

Bamboo Locating the plot on the

ground

Tree and sapling Plot layout & references

Soil and litter

Plot layout

Down woody material
Land feature types

Seedling Use of equipment &
field measurement

Subplot data collection Plot data collection

Land feature data collection

2. Field inventory organization

S

DCCF

y

QA/QC Team ‘~

Field Team

A\
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5. Operational planning;: preparation of the field inventory 4. Responsibilities. field inventory team

Position Nos. Status Responsibility
BFI Unit A Team Leader (TL) 1 ACF TL will organize and distribute fieldwork including local contacts; access
The BFI Unit is located at BFD and responsible for the centralization of the sampling units; delineation of plots; record measurements; quality
all inforn'?atic'Jn for the natior)al forest.inv?ntory,. coorc.iina'tion and control of the overall work and maintain liaison with BFI Unit.
Fommun,lcatlon of other nat!onal !nstltuthns, dissemination of ) Deputy Team Leader |1 Forester DTL will support the bio-physical measurement, LCCS data collection
information through the national information system, and reporting. / . X X
(DTL) maintain records, and any other duties assigned by TL.
a Supervisors in Forest division office (FD) — 8 Nos. N Graduate/Diplomain |1 University GDF will be responsible for recording biodiversity and environmental
) Five Conservator of Forests (CF) posted in the field will be Forestry (GDF) f?';zs:;\t/e/ g7y [2spects. Also perform any other duties as assigned by TL & DTL.
‘J; responsible for checking 5% of the field inventory plots assigned ﬁorestry
“ under his jurisdiction. Y, Diploma
QA/QC Team: 4 Nos. - 4 members in each N Field Assistant (FA) |2 Forest guards  |FA will assist in plot layout and distance measurements; soil profile
N} 4 1‘ QA/QC team is independent, comprising 1 Coordinator, 1 Technical establishment, soil sample extraction, standing tree diameter and height
w “Ar Expert, 1 Field Assistance and 1 Daily Laborer. They will ensure the measurement, measurement on dead wood, litter, etc. Also perform any
¥ field data quality collected by field teams through different checks. other duties as assigned by TL & DTL.
Va = - - < Daily Labors (DL) 2 DL will be DL will be responsible for:
ield Inventory Team (FIT): 12 Nos.-7 members in each engaged locally
- The FIT is in charge of the preparation, data collection and provide b CAmING @ e, (R e qneaies wiiih el memes (65
Al 'n‘ 'I‘ the collected data to the FI Supervisor/central data base. The FIT is far as they can), facilitate access to/and movement in plots, facilitate
i\ ﬁ composed of: 1 Team Leader, 1 Deputy Team Leader, 1 distance measurement, orientation in the field;
Graduate/Diploma in Forestry , 2 Field Assistants and 2 Day = ii.  Facilitate contact with households selected for interviews and
Laborers preparation of samples for transportation and carrying of samples in
the field =
- e, TOTAL 7

5. Responsibilities: QA/QC team 6. Reporting channel

Position Nos. | Status Responsibility
Coordinator 1 DCF/ACF C will organize and distribute fieldwork m
(C) including delineation of plots; record

measurements; local contacts; access to the
sampling units; quality control of the overall
work and maintain liaison with BFI Unit

Dissemination of
information to other
national institutions, and

Technical 1 University forestry TE will support the bio-physical measurement, international reporting
Expert (TE) teacher. TE will be maintain records, and help C to organize other framework
engaged in activities
consultation with the DCF DCCF
Universities. BFI UNIT ) .
Field Assistance | 1 Forest guard FA will assist in plot layout and distance (33 staff) Planning Wing
(FA) measurements; soil profile establishment, soil
sample extraction, bio-physical measurement I T_l
and any other duties assigned by TL & TE. ACF DCF
Daily Labour 1 DL will be recruited DL will be responsible for carrying of FIELD INVENTORY QA/QC TEAMS CF
(DL) from local community equipment, identifying tree species with local TEAMS ) .. (Each team with 3 Supervisors
who has access to the names (as far as they can), facilitate access (Each team with 5 X S
community. to/and movement in plots, facilitate distance staff & 2 daily staff & 1 daily
measurement, orientation in the field. laborers) klsteliz )
TOTAL 4

A |
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7. Team Communication

Inform about the location of plots to be
measured

Frequent submission of data ‘

Field Team

Inform about the
subplots to be
cold checked &
provide compiled

Inform about the
result of hot &
cold check

Inform about team performances

Supervise, provide authorization letter
& legal support

field forms Regularly inform letter & legal
about the support
progresses

Supervise, provide
authorization

9. Travel preparation

* The GPS coordinates are provided by the BFI unit.

e Use different maps, pictures and images.

* Field team should review available maps to plan the
most direct route to the plot.

* THIS SHOULD BE DONE THE DAY BEFORE VISITING THE
PLOT.

* Also the GPS co-ordinates of plot locations will be
uploaded to each team’s GPS.

* The field team will receive the instruction from the BFI
unit about which plot to visit

8. Administrative procedures

- Letter from Secretary, MOEF to Field Authorities (Commissioner, DC, UNO)
- Letter from the CCF to Field Authorities (CF, DFO)

- DFO will follow up dispatch of letters

- UNO will write to local Union Parishad Chairman

- FD contact CHT Regional Council for their cooperation

¢ (In plots of FD owned forest land, BFI unit will inform DFOs and District
Administration.

* Inventory matters can be discussed in the District Development Coordination
Committee (DDCC) Meeting and Upazila Development Coordination Committee
(UDCC) Meeting to make aware all members of the committee.

* Tentative dates of measurements will be informed to local public representatives (UP
chairman, members, headmen, karbari via FD field officials).

- Convene information sharing meeting in CHT region

- Rangamati District HQ (and all upazila HQs)
- Khagrachari District HQ (and all upazila HQs)
- Bandarban District HQ (and all upazila HQs) involving
- District Administration
- Upazila Administration
- Chittagong Hill Tract District Council
Army




Bangladesh Forest Inventory

NFI plot Example

Plo1_1
90°20'59.8092"E

23°48'59.8092"N

Image © 2016 DigitalGlobe.

10. Contact in the Field.....

Team must establish contact with the local representatives, land owner or
relevant contacted persons (BO, RO, DFO, CF) or other potential persons.

The local people involved in the field measurement activities (in particular the
Field Laborers and the Technical Expert for the Hill and Sal zones) should
facilitate the communication with local people.

An introductory meeting should be organized to explain the aim of the visit to
avoid misunderstandings. Some key points about the activities introduction are
mentioned below:

» This assessment is part of a larger programme of forest monitoring at
national level.

» The information will be used to address issues related to the use of natural
resources.

» The field information will be use by the country and the international
community to assist sustainable natural resource managegag

» The data will not be used to control land ownership it

10. Contact in the field

Forest Department area:

* Inform the local FD authority.

Private land:

* Take necessary permission from the owner.

The Sundarbans or Coastal areas

* Contact for security measure.

* Necessary information about water level
fluctuation and the most appropriate time to go
to the field.

In case of CHT plots

e Communicate and take support from Police,
Army, BGB and local administration because of
security issue.

* Inthe case of Steep slope take care of
accessibility

* In the case of Border Areas take care of the
situation

11. Financial support

* Group Transport cost (per plot basis)
* Honorarium (per plot basis)

* Monthly medical allowance for %) BANGLADESH posT
members outside FD b posscancor

70090 1300,0148

Moothiyesr
Vs 1018
ENJOY/DIGITAL ROST

Payment will be made through suitable postal/bank channel:

MOBILE FINANCIAL SERVICES

bKas h}‘/' <§C(K€43 QyCash
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12. Safety

Personnel will work in the field are subject to many safety hazards. These can be
minimized by considering the following measures:

* Wear protective clothing : Long-sleeved shirts, long pants, and boots protects you
from contact cuts, abrasions and stinging/biting insects.

e First Aid Kit: Any item used from the kit should be replaced as soon as possible.
Contact the BFI Unit when replacement items are needed.

* Take shelter in bad weather: Wait till severe weather has passed before resuming
work.

* Protect from hot and humid condition. Ensure bottles with drinks are full prior to
departing for the field. Drink plenty of water to avoid dehydration during high
temperatures.

* Inform your presence to villagers and local community people: Take information from
nearby communities about the possible remote conditions. Also prowde i
on the objectives of the inventory to avoid misguided assumptl S

14. Target Setting

* One plot per day can be a good target for measurements in an
ideal condition.
* However, the target may vary with situation and site condition.

Plot shape in Hill, Sal and
Village forest zones

Plot shape in Sundarbans and
Coastal zones

(8) 1

(A)

10

13. Field Measurement components

Plot layout

Reference
point
Witness
object

Tree
measurement

Land feature
identification
Land feature
proportion
Transect and
sub-plot

The chart shows basic field measurement components. Depending on urcumstances team
leader will distribute the work among team members to fulfill the task.
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Chapter 3
Overview of the BFI Manual

USAID

UN-REDD Food i;nd Agriculture
: ?SilvaCarbOn : G A ) M : Q?\/@ Organization of the

United Nations

1. Sections of the BFI Manual

« The BFI manual has structured into 15 sections
« Sections 1-6 are about general topics
. Plot design, planning, equipment, etc.

« Sections 7-14 has described specific data collection
attributes and process

« Section 15 is the Appendix
o Includes definitions and field forms

« The table of contents is useful as a quick reference guide
to the Field Team

« The paragraph number is referenced in both the Open
Foris forms and the paper forms

Field Instructions for the
Bangladesh Forest Inventory

6:2] LocATION

17:2:3] FOREST ADMINISTRATION

LF sketch form

e |

11

Content

5. Appendices

__- 1. Sections of the Manual

__--- 2. Important Information

3. The Land Feature Section

4. The Soil and Litter Section

2. Important Information

(G | 1
st (0 B e 0

000
®

(€

Down woody
material transect

Figure 2: Plot Diagram (A) Sal, Hill, Coastal
and Village zones, (B) Sundarbans zones,
(C) Subplot structure

LPLOT MPLOT SPLOT
Tree dbh 230cm Tree dbh 2 10cm Tree dbh 2 2cm

ittt

25

Live and dead standing tree with DBH 30 cm and stumps (live and dead) > 30 cm diameter

Live and dead standing trees with DBH > 10 cm and stumps (live and
dead) > 10 cm diameter

Bamboo clumps

INypa (clump)

|Ceriops decandra (<2 cm collar dia
Jcounted as seedling, >2 cm collar
ldia recorded as  sapling/tree)

Sapling > 2 DBH < 10 cm

Single most vigorous shoot from ive
fstumps < 2 & <10 cm DBH

[Seedling DBH< 2 cm &height210 cm

Ioown woody material

JStumps (live /dead) > 2DBH <10 cm

Figure 3: Rules for measuring different
vegetation components within L, M and S plots.
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EAmpert i oL 2. Important Information

3.1 STEPWISE PROCESS OF ESTABLISHING A PLOT 4: Using the Equipment
3.1.1 BEFORE GOING TO THE FIELD

. . . . . . - Code | Function Description
STEP 1: The field team receives the instruction from the BF| unit about which plot to visit. Straight line distance between the
SD | Slope Distance TruPulse and the target.
STEP 2: Maps and aerial images are reviewed to assist the location of the plot, undertake a preliminary The distance between the target and N
. — : the perpendicular to the path of the N
assessment of land feature types and determine any accessibility issues. WD | Vertical Distance | horizontal distance. N
. . . . Horizontal The level distance between the Y o e ——
STEP 3: Contact the local authority/pecple to get an overall idea about site conditions. In the case of HD | Distance TruPulse and the plane of the target L7z o — mMmmm;mmmm
Sundarbans or Coastal area it is necessary pre-determine water level fluctuation and the most appropriate The angle of indination between the 5 e e s b o o
. N INC_| Inclination TruPulse at level and the target. 4 oalyihdinctom xik rishe ma pomecor
time to go to the field. Three-step height routine. The final 7. Oramne s ek i It on rap
calculation represents the vertical MiTace & cebmrearieuelnig b e i dncion o
3.1.2 ARRIVING AT THE PLOT distance between the points on the s e e

target representsd by ANGL and
HT Height ANG2. Figure 21: Features and operation of the mirror compass.

STEP 4: Navigate to the plot centre (subplot 1) coordinates using the GPS. Note that the GPS will never provide
100% accuracy as it only provides +/- 3 m accuracy.

5.4.3 MEASURING HEIGHT WITH TRUEPULSE
Step L. First measure the horizontal distance beruween the base of
Height Measurements inuolve 3 three step process. This includes one horizontal distance (D) and twio angle

Once reached, install a red /white pole at Plot Center. If plot centre (subplot 1) is not accessable, the pole is ‘e tres sna e operater
erected at one of the other four subplots and noted accordingly insection 6.4.1. Use the distance and bearing 102 Looking twough the sgenae ire o tbs Pt I7e : g e e T e ot ene e 13 et et e g €N

function in the GPS 10locate an accessible subplot, for example a point that is 38 m in @ north, east, South or e — 2] 1 mparont 070 1.8 S o o e 1 500 i ety g 0 051

Qnihe rzht hong slde. The scale onthe IoFt 15 In aearecs and tree (step 3) and not the outer branches. Figure 16 shows the three shots required for the helght routine.

west direction. should not be wseol
Step 3. Line up the horizontal line with the base of the tree and

) ] ) fon rag_off he coresoondig  number fromthe
Location of the plot center should be as accurate as possible. When taking the measurement, ensure that four ‘percentage scale (ignore the sign) @
N " - " - - " Step 4. If the b of the level with bels
or more satellites are recording positions. It may take up to five minutes for the GPS unit to establish contact s o T
with the satellites. For instructions on GPS use see section 5.3 and Costello et al. {2015). T T a— o
Steps. 1 1 baze of th wze & 200w, v lle vt on e
downward slope) then subtract the slope percentage value
of Step 3 from the slope percentage value of Step 2 {lgnore
e sitn) o gt the ale nerwaen ves top ond bare n Figue 17 suunescompass and
nomerer

Incorrect

-
£1 Step 6. Calculate the tree height using the foll owing equation

2. Important Information

. Important Information
2 p Detailed explanatory notes and figures are provided under different relevant

sections
R o 5 . . . Example:
Each section of the field guide begins with a general overview of the data
12.8RECORDING DIAMETER METHOD FORSOIL COLLECTION IN HARD SOILS

elements to be collected and provides necessary background to prepare s s b e s e SR TR
. . DIAMETER OF STUMPS dug vith  shovel to the desired depths. It is very important not to ensure samples only have soil from the

Field team fOr data collection. Oiameter on appropriste depth class. The belowstepsshould be folowed:

measurements. Step1. Use open apitto 15 cmin depth,

Note: for live stumps which are re-shooting, the diometer of the shoots between 2 cm and 10 cm are Step2. t he sid

Descriptions of data elements follow the format provided below: e sy s i e ot v e
‘stump and once as a seedling or sapling. n sample; i soil from the top of the pit than the bottom,

ITEM NUMBER; DATA ITEM NAME: B e v b b e
[table_column name] g e et 7. T bkt o b e ot et

hether thefork originatesbelow 0.3 meter, between 0.3 and 1.3 mete, or above 1.3 meter

3 meter, Treez forked Disances

and bearing sre
DBH is measured fo each stem at 1.3 meter above the top of the root collr.

When o . . e o s oy e e ey b o o
Spec|f|c criteria for when variable is recorded recarded for <ach sem. Altvough o ngl beoring and ditace aoale: o o, ltple
collected e o o ok 5 3o 13 o e
Field width |X digits e e e s e oo,
Tolerance | Acceptable range of measurement e ey "
‘Trees forked ot or above 1.3 meter. Trees forked ot or sbove 1.3 meters are considered one Step 1: Diga pit using & Step 2: Mork the depth of sample ~ Put the sample in plostic bag or
single 3 meter, o shovel loyer with o corpenters tape. for and labelappropriately.

i tht would nfiste 031,

Values Legal values/codes variables

Please see Page- 84 in Manual
diameter of stumps, special DBH situations etc. are
described under section: 12.8 as notes

Please see Page- 73 in Manual
Method for soil collection in hard soils is described
under section: 11.3.4

12
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3. The Land Feature Section 4 The Soil and Litter Section

Step-by-step instructions Methods

4: RECOGNITION OF LAND FEATURES TYPES (need to mention 7: LAND FEATURE DATA 11 SOIL AND LITTER MEASUREMENTS
. : L IOt KaQus 15 19 1
here the page no. title of document from where it has been Soil samples are collected in three subplots (as described in section Error! Reference source not found. -
Pag! COLLECTION.....(SOURCE OF DOCUMENT) below) Cexure, bl censty d
collected, section/sub-section is 4. ang organic carbon. Strict processes must be followed to ensure methods of sample collection, soring,
ransporting and processing alow fo accurte aboraory anaiyss . P
. terefoe, the sequencingof sl ample
collcton i the mangroves s critca 3 the sampiing window may as about 4 hous cue o tges,
d f Soil samples can be collected by one or two members of the team while the rest of the team focusses on the
Land feature 1 7 LAND FEATURE DATA COLLECTION other dats collection components.
Land Feaure catais colecied on allvisked s rag s fte presence of rees,Lan Fesute dia are 11.1 STEP-BY-STEP PROCESS FOR SOIL SAMPLE COLLECTION o
messuregifth plor_ssts <k, Fur ecple, I he ot accesile e o undaton, e cies iser, step £ATURE 1D tht he sol samole ws coletea n (1121
sang deposits, flcating vegetaton) may be described. A cescription of the temporal variation may be Step2.  Record the GENERAL SOIL CONDITION of the area (11.2.2) i 0
e e b vater unner s s B
roudedinsecion0s wayvou wil aveid stncing thesampling poin
Step. Establh the izt collecon rame directy norh of th samling point (11,31
7.1 LAND FEATURE DETAILS steps. i If he GENERAL SOIL CONDITION i wery hard, you may (®
hees o se » spo o collecrthe somple
7-11 LAND FEATURE 1D Step6. Oncethe been achieved, take a photo of
) 21ae messure (see Fge 28
Step?. Take the necessary samols from the auger and Label containers o bags with the naming
22 otz i o geceraghic ocitons B PouSutse e 15
} Whencleces } ottt } P1/5P2/0-15/ TEXTURE
[Toleance: o errors | E:EDE (11.26) and Ibel s [:I Litter sample collection 180
[Salies [t 000 ] <P inge o
Remember ooy @ Soil sample collection 8m
once backat th e —_—
7.12 LAND FEATURE STATUS Step 10. ND ITTER NOTES (1132 19m
Clanauger thoroughy ater ach se.
o Step 1. Clean auger oroueny ter exchuse
Thves ote7tl csescanocur, desensing o he rEsenceofone of mo'e and feture wiina plt a5
cescroe i 241 1 ony one and fesur i entife ot Centre I assumed s the geographic ot to
Teprsent e landfeaur. i mote thaone and fesurs re resent, you must selectwhich the sbplot
e bes reresens your (a3 feaur. I 1 Subplt cene acEaLl epiesent the lar feaute for
caplth ot cene 538 e oungan CfMUe 3, 3rte lt  raccessbleBrLF parameerscanbe
measured from a distance (see 6.3.5 - plot_status = 3)) the GP3 coordinates for the lan3 featu'e must be.
5 cleces ve y
Wher s | pILBm
Feewio [ Tagt
Land feature 3 T o erre :
o Diagrams >>

g -
o~ “A

Mark the depth of sample layer Put the sample in plastic bag
with a carpenters tape or jar and label appropriately.

16 APPENDICES
APPENDIX 1. DEFINTIONS

5. Appendices

PErtaming ta e nonVIng Farts of an ecosystem, suth 35 50 PRrUORS, BEGrod,
Abiotic air, and water.

The estabishment of 3 forest or stand I areas where e preceding vegemion o
afforestation fand use was not forest

& collective name for land-use systems and pracices in whidh ees and shrbs are
deliberately integrated with non-woody crops and [or) animals on the same land

J— e pooeisppsa
. .y Artificiality artficiality refers to the extent 1o which an area is cultivated or managed.
1. Definitions ot e Vs s e St o o e s S
. . e s
heck | & Uk o & an Wi, Sgan Ot s T P o e
2. Equipment check list s

3. lllustration of parts of the tree s g 1 o i o

4. Slope correction table east height e rom th ground level or from the seeding poin

The more or less continuous cover of branches and Tolage formed collectively by

canopy the crowns of adjacent trees.

5. Field forms — Provided as a o earage 5% v AT T e B A

projection of the Outermast perimeter of the natural spreag of the foliage of piants.

Canopy cover Cannot exceed 100 percent (also called crown closure).
reference only. . S R e

; ; : s e skt e s 0 o, B e, B o T
Multiple copies should be printed ot words | st s adserad o guk ottt seec of et
Defined here as the proportion o percentage of the ground surface covered by the

before going to the f|e|d crown cover ‘vertcal projection of the wee rowns

A tree & regarced 25 O¢ad Wree 1 it does Nk have any Wing branches. Trees thatare
alive but 50 badly dimaged that cannct grow in the next growing season fe.g. trees

6. List of Forestry offices oaton e
7. Forest divisions Sorrns R
8. Forest Ranges

9. Forest Beats

10. List of BFI Contacts

13
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Content

1. Introduction
2. Tablet
3. GPS

4. Compass

Chapter 4
Review and operation of field
equipment & maintenance

5. Suunto Tandem

6. GRS densitometer
7. Diameter tape

8. Carpenter tape

9. Truepulse range finder
10. DME
11. Open face Soil augers
12. Soil Cores
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13. Maintenance

. 2. Tablet
1. Introduction
The Tablet is uses to:
o Correct use of instruments and proper data recording are key indicators of a o Record field data

p I . o Export field data to the BFI Unit
good quality inventory wor

o The Team Leader is responsible for the preparation and maintenance of the Tip:

T o The device should be held this way to

make data entry easier. The screen

rotation can be locked by pressing the

o Check the workable condition of the equipment before going to the field i on.the side (near the thumb).

o Turn on Airplane mode to save battery
during daily use.

o All equipment should be tagged and well marked

o Proper care and maintenance of the equipment must be ensured

Maintenance:
= Batteries should be charged

= The device should be switched off after use

14



Bangladesh Forest Inventory

3. GPS

The GPS unit is used to:
o Navigate to the plot location
o Record coordinates of reference points
o Determining location of subplots if Plot Centre is not accessible
o Note: Plot coordinates are only provided for plot center. In case
plots center is not accessible (e.g. under water) the distance and
bearing function on the GPS can be used

All coordinates are to be taken with the GPS.
The tablet is not used to record coordinates
because it is not accurate enough

The coordinate system used is Degree Decimal
Degree Decimal Deg/Min/See
92.8525245 92°53/37"
24.5052585

Maintenance:
= Batteries should be removed after use

= Batteries should be charged every evening
= The device should be switched off after use

5. Suunto Tandem

o Sunnto Tandem acts as a compass and a clinometer both
o The compass is used to measure bearing (as described in the previous
slide)
o The clinometer is used to measure slope and can also measure height
o Height calculation formula: (axd)100;
a= angle between top and base reading, oIl
d= horizontal distance

o Tips:
o When measuring slope be sure to read the percent
measurement (on the right)
o When measuring bearing, read from the top line
o The bottom line provides the reverse angle

) Maintenance:
@ Yy | . Never attempt to disassemble
\ = Protect from shocks, extreme heat and prolonged exposure
@ to direct sunlight.
s stored in a clean, dry environment at room temperature.

Clean with a lightly moistened (warm water) cloth

15

4. Compass

o The compass’ provided are mirrored to assist accuracy

o A compass is used to:
o Record the reference point bearing to the plot center
o Record the bearing from subplot center to every tree

o Tip:
o Ensure the red needle is exactly aligned with the red arrow on the
base plate
o Ensure the compass is calibrated to magnetic north

Maintenance:
» Use only fresh water and mild

6. GRS densitometer

The Densitometer is used to measure leaf cover

o Itis operated by looking through the device and recording when the
target intercepts with the leaf or sky.

o |If at least 50% of the ring in the viewing glass is covered by leaves a 1 is
counted. If not, it is 0.

o Leaf cover is recorded along two 10 m transects. A count is recorded
every meter. Therefore the maximum value is 20. The number of “1’
counts is divided by 20 to get the percentage.

Maintenance:

= Keep densitometer in a sealed plastic bag to protect the lenses from scratching
and reduce exposure, dirt and dust.

= Do not expose densitometer at high temperatures

= After working in rain leave densitometer in a warm dry location overnight
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7. Diameter tape

The Diameter tape is used to measure trunk diameter

Enfold the tape around the bole of the tree

Where the number "0" aligns with the rest of the tape
Measurement of the tree should be at 1.3 m height (Breast Height)
The diameter can be read directly from the tape

O O O O

Maintenance:
Don’t apply force to much, it can be
stretched.
Wash the steel tape with non-saline
water during working in mangroves
Add oil to protect corrosion

9. Truepulse range finder

Truepulse laser Rangefinder is used to measure distance, slope and height.

Tip:

o Use the filter and
reflector to make
sure only the

reflector is being =T ‘7\

targeted. Incorrect
o Ensure the device i e

is calibrated B

1: Distance 2:Angle 1 3: Angle 2 Result

Maintenance:

= Avoid staring directly at the laser beam
for prolonged periods.

= Never attempt to view the sun through

the scope, this can damage your eyes
permanently.

= Do not expose the instrument to
extreme temperatures.

16

8. Carpenter tape

This is used to measures distance between points.

The carpenters tape is used in the S Plot and to measure soil depths for example
Open the tape

Fix zero mark of the tape with one object and take the tape to the other object
Take reading and get distance

O O O O

Maintenance:

= Use carefully

= Don’t apply to much force between two
points of the tape.

10. DME
The DME is used to measure horizontal distance.

o Itis particularly useful for measuring circular plots

o The DME consists of a transponder (A), the DME (B)
and a pole for the transponder to attach to (C)

o The DME measures the distance between the DME
and the transponder

o Only one button is used

Maximum range = 30 m (approx.)

o The DME must be calibrated before use

o
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11. Open face Soil augers
Two types of soil augers are used to take soil samples

o Small auger —in all zones except the Sundarbans (depth to 30 cm)
o Longauger —in the Sundarbans (depth to 1m)

o Soil Auger is pipe like metallic structure but half portion of this pipe is
opened

o Augers are inserted vertically into the soil upto a desired level by giving
pressure with fixed handle

o After attaining desired depth, the auger is twisted around and slowly
pull up to get the full core of soil

Maintenance:

= Twist the auger slowly otherwise it can
bent

= After use clean the auger properly

13. Maintenance

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 Allinstruments 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 sho
In case of confusion repetition of measurementisi

17

12. Soil Cores
Soil cores are used to collect bulk density samples

o Bulk density provides information about pore space which has implications
for plant growth.

o The cores are necessary in order to collect a known volume of soil.

o A pitis dug to reach the desired depth for the core to be taken.

Maintenance:
= Clean the core properly After use
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Chapter 5

Plot Data Collection

——
== s

W :
Q@ Organization of the
United Nations

1. Plot Details

INFORMATION ABOUT THE FOLLOWING
ATTRIBUTES WILL BE ENTERED-

1.1 PLOT RECORD
1.2 PLOT NUMBER

1.3 INVENTORY DATE

1.4  ARRIVING FROM

1.5  DEPARTURE TIME

1.6 FOREST OFFICE (From)
1.7 START TIME

¢ Bangladesh Forest Inventory

> PLT ) TIMERECORD

Morning departure time

Artiving from 03 October 2016

When All plots
collected:

Field Width: |1 digit

Tolerance: No errors

Values: Code | Description

1 FD Field Office

2 Another plot

Other

Content

_- 1.Plot Details

_. 2. Administrative Location

3. Crew Details

4. Plot Status

5. Plot Access Sketch

6. Reference Point

2. Administrative Location

2.1 PLOT LOCATION
2.2 DIVISION
2.3 DISTRICT

The plot is located in
which administrative

24 UPAZILA area, those

2.5 UNION information will be
2.6  FOREST DIVISION collected under this
2.7  FOREST RANGE .

2.8  FOREST BEAT

29  ZONE

<  Bangladesh Forest Inventory

> PLOT ) LOCATION

Coordinate Administrative location

ylhet

Maulvibazar
S al
i T

Eco Zone
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3. Crew Details

3.1 TEAM NUMBER

3.2 TEAM LEADER

33 DEPUTY TEAM LEADER
3.4 INVENTORY TYPE

3.5 PLOT STATUS

3.6 NONSAMPLED REASON
3.7 PLOT ACCESS SKETCH

This section contains
relevant inventory
team information as
well as plot status
(accessibility)

Field width: 1 digits
Tolerance: No errors
Values: Code Definition
0 Training
1 Standard production plot
2 Cold check
3 Hot check

5. Plot Access Sketch

Hand drawn Map.

With field crew experience
and local experience.
Reference object may be
identified during planning
phase ?

Ideally, the RP should be
identifiable from the aerial
imagery however this may not
always be possible.

Route to reach the plot should
be clearly described.

If you think you have reached ,
observe the surroundings.

(n€sAR (HAVEZ

Nore
NOT T05¢A Le

Aey! 51
120 /MN‘

This sketch indicates the way through which
someone can reach to the relevant plot center

19

th: i
Tolerance: No errors

When collected: lpot statws>1 |

1 digit
No errors
I Code Definition
1 Accessible
Denied access — Access to the entire plot is denied by the legal owner, or by the owner of the only
2 reasonable route to the plot. Because a denied-access plot can become accessible in the future, it

4. Plot Status

Code Description

1 Accessible - Sampled completely (5 subplots accessible and measured)
2 Partially accessible - sampled (at least one subplot is measured)

3 Inaccessible plot but Land Feature parameters measured from distance
4 Not sampled — None of the parameter is measured

4.1. NONSAMPLED REASON

remains in the sample and is re-examined at the next occasion to determine if access is available.
Hazardous — Entire plot cannot be accessed because of a hazard or danger, for example cliffs, strip
slopes, high water, security issuess etc. Although most hazards will not change over time, a hazardous
plot remains in the sample and is re-examined at the next occasion to determine if the hazard is still
present.

a Restricted access — The plot cannot be accessible because it is located in a restricted area such as
military areas, border areas.

5 Inaccessible — The plot is inaccessible because it is located under water. and inaccessible terrain

6 Skipped visit — Entire plot skipped. Used for plots that are not completed prior to the end of inventory
and submitted for processing. This code is for office use only.

Other — Entire plot not sampled due to a reason other than one of the specific reasons already listed. A &
field note is required to describe the situation

6. Reference Point (Rp)

Ideally the RP should be a prominent object that is likely to

remain in situ for the next 10 years. :
- Species
- Diameter
‘ 1 |Tree
- Photo | 2 | Electricity Pole
- Notes 3 |House/structure - Home owner name
4 [Other - Address

- Phone number

If a tree which is used as the RP, it should be one that is not
likely to die or be cut before the next inventory (within 5-10
years).

In situations where there are no large or prominent trees or
features in the |mmed|ate vicinity (especially in the shrub Iand),
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Identify a Reference Point (RP)
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Identify a Reference Point (RP)

RP BEARING
Measured from the RP to the plot center
RP HORIZONTAL DISTANCE
Measured from the RP to the plot center
If the Reference point not within eyesight of the
PC, the GPS can be used, this is why “horizontal
distance” is used.
RP GPS NORTH / LATITUDE (Y)
RP GPS EAST / LONGITUDE (X)
Co-ordinates will be recorded
RP SUBPLOT
* From which subplot the RP is selected.
RP PICTURE
* One picture
RP NOTES
* Text, should be something which can clarify for
future plot visit

21

Identify a Reference Point (RP)

7. Number Of Land Feature In The Plot

Here the value would be 2, because there are two If in the plot

Land feature 2

® Trees of Land feature 1
® Trees of Land feature 2

® Witness object
Reference point

~ =~ Boundary between land feature 1 & 2
Subplot boundary
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Next step: Plot center fixing 8. Record Plot Notes
Install a pointed metal rod (pin) at the plot center at least 30 cm
below the surface. Later this can be identified by a metal
detector easily.

* "Plot Notes" record any information

that may assist the relocation of the

plot.

Describe any prominent features

present in the plot area that are

unlikely to change in the next ten

years; examples include:

* slope,

* aspect,

* topographic position,

* recognizable physiographic
features (i.e. streams, ponds),

* human-made features (i.e. roads,
houses, field boundary),

* unusual or large trees

If for some reason the pin can not be established, .
>> provide reason/justification in the notes.

22
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Chapter 6
Subplot Measurement

SilvaCarbon

FROM THE AMERICAN PEOPLE

——
= st

J A Agl :
e A g Q\fyﬁ Organization of the
I United Nations

1. Subplot Layout

Within a subplot there are 3 plots 360

315

Down woody
material transect

Litter sample

Soil sample

L plot Radius = 19 m

45
+- M plot Radius =8 m

1246 plot Radius =2.5 m

Largest one is L plot
Medium one is M plot
And smallest one is S

plot 225

Centers of L and M plot are
same but S plot center is
different

90

Distance between
S and M plot
center =5m

135

Content

1. Subplot layout
2. Measurements

3. Edge trees

4. Establish witness objects

5. Record subplot data

2. Measurements
L PLOT

Tree dbh 2 30cm

S PLOT
Seedling dbh 2 2cm

M PLOT
Tree dbh 210cm

For every plot

level there 19 8 25

e SP_me Live and dead ding tree with DBH 2 30 cm and stumps (live and dead) > 30 cm di;
specific Live and dead standing trees with DBH 2 10 cm and stumps (live
criteria to be and dead) > 10 cm di

considered Bamboo clumps

Down woody material

Nypa (clump)

Ceriops decandra (<2 cm collar dia
seedlings counted, 2 2 cm collar dia
recorded as sapling/tree)

Sapling 22 DBH < 10 cm

ISingle most vigorous shoot from live
|stumps < 2 & < 10 cm DBH

Seedling DBH < 2 cm & height 2 10 cm

Stumps (live /dead)22 cmand <10
cm DBH
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3. Edge Trees

suBpPLOT

CLI:EITER

Curssme

DISTANCE {HORIZONTAL)

W
[

Qe

“CENTER
AT BASE"

You can mark the trees at the edge to facilitate
the identification of the trees inside and outside
the plot.

Establish witness objects (wo) for the subplot centres

3 witness objects are selected around each sub-plot center. Witness objects
are normally tree but in absence of tree it can be other objects too. Metal tags
are inserted in every WOs.

-
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4. Establish Witness Objects

Establish witness objects (wo) for the subplot center

THREE (3) witness object are identified for each (Owor
subplot. %
1 Tree Subplotcenterk" V’O oz
2 | Electricity Pole /
3 |House/structure v
4 | Other O wos

STEP 11: Install a red and white pole at subplot L center.

STEP 12: Identify three (3) witness objects (WO) as close as possible to the subplot
center. Follow the same procedure outline in STEP 5 to select the WO.

STEP 13: Measure the slope distance and the bearing from the subplot
Centre to the WO.

STEP 14: Make a spray paint mark at the point the slope |st“
Nail a metal tag on the side facing plg o

Indicate the witness object on the land feature form

\
© Witness object  ~~

Reference point

@ Treesoflandfeature 1

Land feature 1

@ TreesofLandfeature 2
® Witness object
[X] Reference point

* == Boundarybetween land feature 182

Subplot boundary
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5. Record Subplot Data

When collected: PLOT_STATUS <3
Field Width: 1 digit
Tolerance: No errors
Values: Code Description
1 Center subplot
4=y E mmp 2 North subplot
3 East subplot
4 South subplot
5 West subplot

SUBPLOT NUMBER

!
SUBPLOT STATUS
When collected: | All plots
Field Width: 1digit
Tolerance: No errors
Values: Code Description b
1 Sampled completely: all the components are measured
2 Partially sampled: partly inaccessible but the land features can be described
3 Nonsampled —None of the parameter is measured

WO RECORD NUMBE|

WITNESS OBJECT TYPE

WO SPECIES

WO DBH

WO BEARING

WO SLOPE DISTANCE
TREE TAG NUMBER
WO PICTURE

WO NOTES

R

Tag the witness tree with
paint

Nail the tag at
eye height
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5. Record Subplot Data

SUBPLOT SLOPE (%)

Record the main slope present in the subplot.

SUBPLOT SLOPE ASPECT (DEG)

Record the aspect/ bearing across the subplot, to the nearest 1 degree.
If the slope direction is variable, record the predominant slope direction.

SUBPLOT LEAF COVER (COUNT)

M Plot
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Content
fad
\ = i _ 1. What s a forest?

Chapter 7
Land Feature Description

2. Recognition of Land Features Types

3. Describing land feature and objects

4. Land Feature Data Collection

Organization of the
United Nations

@

FROM THE AMERICAN PEOPLE

1. What is a forest? 1. What is a forest?

& Notloggedin

Google  wnatisa forest? 4-', o ‘-6
to «“ 1 Atide Talk Read Edit View history
‘&
WIKIPEDIA Forest
TP BIOs | s idpci, the oo sncydopada 16 1\
wainpage This artl 5 about a communty of res, For other uses, ss¢ Forest (disambiguaton). o Zimbabwe
:""‘E"‘S For a broader coverage related to this topic, see Plant community.
eatured content 14
Currentevents Aforest s a large area dominated by trees. 1!l Hundreds of more precise definitions of forest
Random article are used throughout the world, incorporating factors such as tree density, tree height, land
Donate to Wikipedia use, legal standing and ecological function 21514 According to the widely usedI®) Eod and
WIS Agriculture Organization definition, forests covered four billion hectares (15 million square 12
Interaction miles) or approximately 30 percent of the world's land area in 2006.14 /é\
N—— 7 E 10 o
'I?efmltllgg in FRA 2015 Working N T R . P Sudan
ELar . Ecosystem that generally covers a large area 2 Turkey Mozambique o Tanzania
Land spanning more than 0.5 ; ; 2 b q L
. ; and is composed of woody vegetation ® @ Morocco ® Ethiopia
hectares with trees higher than 5 ol SO : 3
ominated by trees growing in a relatively & 6 Netherlands® UNESCO
meters and a canopy cover of more dense pattern. = . ° ° ® Virgin Islands ® South Africa
than 10 percent, or trees able to 4 | USAe China Cambodia
o . H L ] .
reach these thresholds in situ. It does ~ USDA Forest Service Mexico < . ® Jamaica
. . . . Zstan
not include land that is predominantly Forest land: Land that has at least 10 percent 2 ° yrgy. Estonj;Keuya
under agricultural or urban land use. crown cover by live tally trees of any size or o >
gl has had at Iea_st ?0 percent canopy cover of 0 20 10 60 50 100
Vegetation that has a height of 2 live tally species in the past, based on t'he
metres, crown canopy cover of at presence of stumps, snags, or other evidence. Canopy Cover (%)

least 20% and a minimum forest area
of 0.2 hectares.

To qualify, the area must be at least 1.0 acre in
size and 120.0 feet wide.
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Different threshold parameters used in the forest definition



http://www.nrs.fs.fed.us/fia/data-tools/state-reports/glossary/default.asp
https://cfs.nrcan.gc.ca/terms/browse/F
http://www.environment.gov.au/system/files/pages/63b569ff-ae63-4d7b-be54-16f2e79900e0/files/nga-factsheet5.pdf
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2. Recognition of Land Features Types

Is this a forest?

- Conventional system of land classes (such as forest land,
cropland, grassland, etc.) that are assigned in the field.

- Descriptions are often vague or lacking appropriate definitions
to allow their comparability with classification systems used in
different maps

- Class names and definitions often changed over time to meet
different priorities

- Hence, the BFI methodology does not rely on pre-defined land
cover class names

- Instead a detailed description of the physical attributes
identified within homogeneous land area are recorded

Describe what is in this picture without using the word forest,

Describe what is in this picture without using the word forest,
garden, orchard, paddy, field etc.?

garden, orchard, paddy field, etc.?

27
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3. Describing land feature and objects

- Objects are the physical features of an area of land that is observed in the field at
the time of data collection.

- The combination of objects within an homogeneous area of land constitutes a
land feature

* 0
- g

1 Land feature 2 Land features 2 Land features

3. Describing land feature and objects

What do we need to know?

- How many land feature: 1

- How big: More than 0.5 ha

- Crown cover: 0%

- What are the different objects:
crop, water.

- Characteristics of objects:

- Vegetated: name, crop
pattern, cultivation state,
water supply, comments,
etc.

- Water: type, salinity, cover
percentage, comments,
etc.
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3. Describing land feature and objects

What do we need to know?

- How many land feature are there? - Are there any environmental issues?

- How big is it? - What are the different objects you can

- Who owns/manages it? see?

- What is the crown cover range? - What are the characteristics of those
objects?

3. Describing land feature and objects

What do we need to know?

., - How many land feature: 1

¢, - How big: More than 0.5 ha

- Crown cover: 0-5%

- What are the different objects:
tree, shrub, building, water.

| - Characteristics of objects:

- Vegetated: object type,
artificiality, object cover,
growth form, management,
comments, etc.

- Non-vegetated: type,
surface percentage,
comments, etc.

- Water: type, salinity, cover
percentage, comments,
etc.
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3. Describing land feature and objects

\ What do we need to know?

t - How many land feature: 2

- How big: More than 0.5 ha
(each)

- Crown cover: 40-50%, 0%

- What are the different objects:
tree, shrub, crop, etc.

- Characteristics of objects:

- Vegetated (land featurel):
object type, artificiality,
object cover, growth form,
management, comments,
etc.

Vegetated (land feature2):
name, crop pattern,
cultivation state, water
supply, comments, etc.

3. Describing land feature and objects

What do we need to know?

- How many land feature: 1

- How big: More than 0.5 ha

- Crown cover: 60-80%

- What are the different objects:
tree, water, etc..

- Characteristics of objects:

- Vegetated: object type,
artificiality, object cover,
growth form, management,
comments, etc.

- Water: type, salinity, cover
percentage, comments,
etc.
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3. Describing land feature and objects

What do we need to know?

- How many land feature: 1

- How big: More than 0.5 ha

- Crown cover: 40-50%

- What are the different objects:
tree, crop, etc..

- Characteristics of objects:

- Vegetated: object type,
artificiality, object cover,
growth form, management,
comments, etc.

- Vegetated: name, crop
pattern, cultivation state,
water supply, comments,
etc.

4. Land feature data collection

* Land Feature data is collected on all visited plots regardless of the presence
of trees.
* Land Feature data are measured if the PLOT_STATUS <4

[Plot_status |pescription

_ Sampled completely (5 subplots accessible and measured)

_ Partially sampled (at least one subplot is measured)
Inaccessible plot but Land Feature parameters measured from
distance

Not sampled — None of the parameter is measured
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4. Land Feature Data Collection: Land feature details

4.1 NUMBER OF LAND FEATURE

* The combination of objects
within a homogeneous area of
land constitutes a land

Land feature 1

feature.

* There may be more than one
homogeneous land feature
that falls across the plot.

* At least one land feature will
be described for every visited
plot regardless of the
presence of trees.

4. Land Feature Data Collection. Land feature details
4.2 LAND FEATURE STATUS [If_status]

* A geographic reference point must be assigned for each Land Feature.
* This is used as a reference to link satellite imagery to the Land Feature type.

Two potential cases

A) (8)

Land feature 1

()
000
®

Land feature 1

7 Land feature 2

Land feature 3

Only one land feature: ~ Multiple land features:

LAND FEATURE

the plot center is used indicate the selected s oo
as the location by subplot center (1 to 5) .
default that best represents the Land e s

land feature

30

4. Land Feature Data Collection: Land feature details

4.1 NUMBER OF LAND FEATURE
Getting support from aerial photo of 200m by 200m

4. Land Feature Data Collection: Land feature details

4.2 LAND FEATURE STATUS [If_status]
Getting support from aerial photo of 200m by 200m

East subplot West subplot

West subplot
North subplot

Center subplot North subplot

East subplot
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4. Land Feature Data Collection: Land feature details

4.3 LAND FEATURE VARIABLES

LAND FEATURE

1 SIZE OF LAND FEATURE © e SnmR
2 OWNER GROUP o
3 LEGAL STATUS a0
4  LAND FEATURE SERVICES e | O
5 CROWN COVER oo O
5.1 CROWN COVER %(MIN) o
5.2 CROWN COVER % (MAX) e §
6 LAND FEATURE ISSUES ey ©°
o
o

ISSUES [7.1.8]
PHOTOS OF LAND
TURE

< BFI Form v14_4 <« > P

LAND FEATURE
OBJECT
> PLOT > LAND FEATURE DETAILS [8.1] DESCRIPTION [7.2]

LF collection start
time Owner group

Land feature notes

Land feature ID Different types of land ownership

Land feature
status

Size of land feature
area O Forest Department

_ © covemment e
O Unknown
O other

- SHOW CODE DESCRIPTIONS

@ Private

Land feature
services

4. Land Feature Data Collection: Land feature details
4.4 CROWN COVER (MIN-MAX)

* The ‘crown’ is treated as a single area so the variability of leaf area is not
considered.

* Crown cover considers the total area of crown where the crown is
measured at its outer extremity (a).

¢ The CROWN COVER value should be representative of the entire land
feature and is assigned as a range such as 80-100% (b) or 40-60% (c)
based on expert judgment in the field.

a b s & 4B T2l c ik Bl | 1@
F Ty 99" CF 7Y 9N 7S
> Q 4 Y ; - o Wi L -~ 8 f | - - s
T y > R " G = =
e 4 L % 1 4 o SN 1 —
b N A ) bl | { .
b2 o i il s PR I 6 T o ¥
é L oo W 7Y« [
~, ] = 5 B qd 3 S N E
. B B 2 i ) < =
v i [ b q df 9®|r BTk
| T e 1 5 512 - - - -
V. L Y ‘ P
£ a4 T ¥l i { 7 f rd B
p A iR | 5 F
1S 2 T N
B . ) +* y \ . L\ _/\.

4. Land Feature Data Collection: Land feature details
4.5 PHOTO AND PHOTO POSITION

When collected PR B
Following each picture ta ken PLOT ) LAND FEATURE DETALS [8.1] ) PHOTOS OF LAND FEATURE

Land feature photo Photo position
The aspect the photo is taken from should [ R
be recorded based on the diagram below. If 8c»~m
. .
you are inside of the land feature you have Oosor
option numbers 1 to 4 indicating the S
direction of your position. If you are outside s
of the land feature the photo position will Owee
be 5 to 8.
v
e
1

| @
N

4. Land Feature Data Collection. Land feature details
4.6 LAND FEATURE OBJECT DESCRIPTION

* Objects are the specific elements that together make up a land feature.
* Each land feature must have at least one object
* Multiple objects can be recorded based on observed layers from the field.

1 ARTIFICIALITY

OBJECT PERCENTAGE OF COVER
GROWTH FORM / AGE
MANAGEMENT

TREATMENT

ROTATION

7 CROP DETAILS

7.1 CROP

7.2 CULTIVATION STATE

7.3 WATER SUPPLY

oulhs WwWwN

NON-VEGETATED

9 NON-VEGETATED OBJECT TYPE
10 NON-VEGETATED PERCENTAGE COVER .

11 WATER BODY
12 WATER SALINITY
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4. Land Feature Data Collection: Land feature details

4.7 SUBPLOT LAND FEATURE PROPORTIONING

* Count the number of complete squares in each land feature

*  Number of complete squares in L plot 256
* Number of complete squares in M plot 44
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Chapter 8
Measurement of tree and
sapling attributes

T TR R

N-REDD

PROGRAMME

?SilvaCarbon

Organization of the

United Nations

Contents

1. Tree attributes for BFI

* The following attributes needs to assess and measure during BFI

o Tree status
o Species

o Bearing

o Horizontal distance

o Diameter of stumps

o Diameter at breast height
o Total height

o Bole height

o Crown height

o Crown position

o Tree damage

o Damage severity

o Decay class

1. Tree attributes for BFI

2. Tree status

3. Species

4. Measurement of tree bearing from plot center
5. Horizontal distance of tree from plot center

6. Diameter and height of stumps

7. Diameter at breast height
8. Tree height measurement
9. Crown position

10. Tree damage

11. Damage severity

12. Decay class

2. Tree status

following categories

Record the present status of each targeted
trees and stump (top diameter > 10 cm) as

Broken and attached
less than 50% of the
stem, consider the
broken part as coarse
wood debris and

o Live tree

a tree is dead when none of its
parts are alive (leaves, buds,
cambium) at 1.3m or above.

o Stump (dead)

o Stump (alive)

o Dead standing tree: The tree is
standing above a 45 degree angle;

standing part as
damaged standing tree

Broken and attached
more than 50% of the
stem, consider as
standing tree. Measure
the length of the tree
including the broken
portion

TANDING DEAD 1 (e

STANDING DEAD =1 fyes) STANDING DEAD

COARSE WOODY DEBRIS

e N 4 e

Broken and attached at
below the 1.3 m height
= stump

Standing dead tree

Coarse woody debris
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3. Species

* Record the appropriate species name from the drop down menu in
open foris collect

* If the species in not in the drop down list, consider the following
* Manual input of the species name
* Try to know the local name
* Use “UNK” for unknown species

* Collect the specimen for identification

« If the species is known by another (local) name
* Use “OTHER” or “UNK” for unknown species
* List details in the space provided

5. Horizontal distance of tree from plot center

* Measure the horizontal distance of the tree from the plot

center using Vs
'{‘o
o Leaner measuring tape oy
o Trupulse Laser Range Finder i

o DME .‘;‘0

In case of sloping ground

Horizontal distance = Slope distance x Cos(o)

Where o = slope angle in degrees

Use of leaner measuring

tape to measure horizontal
distance from the sub-plot
center to the tree

34

4. Measurement of free bearing from plot center

* Measure bearing of trees from the sub-plot center as follows

o Measure bearing from the magnetic north of each trees using
Suunto clinometer/Compass

Targeted
tree

B H B
ity

Measurement of tree bearing
form sub-plot center

6. Diameter and height of stumps

* Diameter of live or dead stump should be taken whose height is less
than 1.3 m

o Live stumps with coppices will be measured twice F 5

= One for the stump and

= Seedling, or sapling or tree in respective sub-plots
o Diameter will be measured using

= Diameter tape

= Measuring tape or ruler: Measure the longest and shortest axes across
the top of the stump and record the average of the two measurements

o Height of stump
= Measure the height of the diameter measuring point for stump
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7. Diameter at breast height

Tree diameter at breast height is commonly known as DBH, which is

measured at 1.3 m height from the ground level as recommended by
FAO

v vt

T ol 3 2
{ i pliaghonnd
E,l'ml o
wduoluy ||||l||n|

Figure : Diameter measurement procedure using
diameter tape

Tape must be perpendicular to tree
* Some of the exceptional situation usually arise in the field to measure
DBH. These exceptional situation has been shown in the flowing slides

DBH measurement at the edge

4

A

DBH measuring height

2=
Tree on cdge -

DBH measurement for trees on sloping ground

Measuring point
Measuring
point

S T Fjé{
LAtk Taanih

Growing mangrove stem

1 30cm

Cut mangrove stem K

DBH measurement for trees with prop root and stiltdd ToOtal:

-

o

s

B4 -

=

20 cm

. 20cm

Measurement
e Poirt

DBH measurement for trees with abnormalities at 1.3 nf
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Bangladesh Forest Inventory

8. Tree height measurement

Crown diameter

* Total height: The height (or stem
length) from ground line to the
top of green terminal bud

Leaves
Flowers

Fuis * Bole height: The height between
Stulides ground level and the crown point

diameter <7em

“Swelling @t DEH Crown length

DBH measurement for trees with abnormalities at 1.3 m height
B}ggerhranches X )

a7 a0 * Crown point: Crown point is the
position of the first crown forming
live or dead branch

Total Height

Crown point

Dead Branch

Bole length

Bigger roots

Smaller roots

Dead roots

Medium root

Different attributes of a tree

"
* Height measurement using Suunto clinometer 10. Tree damage
m
o Step 1: Measure the horizontal distance of the targeted tree from the * Record the damage type of trees
operator
o None observed: No damage observed at time of assessment
o Step 2: Looking through the opening, line up the horizontal line with the top o Insect: Defoliation caused by insect predation
;’if tnr;e TR IR [ G L U Tk 1 et g s e i o Disease: Necrosis or other symptoms of ill health observed (usually
e on foliage)
o Step 3: Line up the horizontal line with the base of the tree and again read off © Fm:e: e Bl BRI STUGHIRE] ERITELLE CallEesl [ IE
the number from the percentage scale o Animal: Over grazed
degress_percent o Wind: Affected by storms
p. g TN o Suppression
/ \ . .
ot /(/ PP \ o Human: Human-caused (cultural, logging, accidental, etc.)
[ \
( — = | o Other: Unknown/not sure/other — includes death from human
\ = / activity not related to silvicultural and land clearing activity
\\\ o (accidental, random, etc.), roots are undermined by erosion, hit by
falling tree (include notes) -
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11. Damage severity

* Record the damage severity (if any) of the targeted tree

o Low: Damage is less than 30% of the canopy or trunk; the tree is
likely to recover from the damage; the damage is unlikely to affect
the longevity of the tree.

o Moderate: Damage is more than 50% of the tree canopy or trunk;
the tree may make a partial recovery and the damage is likely to
reduce the tree’s natural life expectancy

o Severe: Damage is up to 100% of the tree canopy or trunk; the tree
is unlikely to recover from the damage; the trees longevity is
significantly affected.
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12. Decay class
* Record the decay class of the dead standing targeted tree

o Most branches present: Original branch structure is present with
many fine branches

o Few branches present: Few limbs and no fine branches are
present; sound at the base and decay is advancing at the upper
bole

o No branches / few stumps only: Predominantly a single trunk,
minor stumps, significant decay in all parts of tree

Status 1 Status 2 Status 3
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Content

1. Bamboo Data

1.1. Clump Record Number

1.2. Bamboo Land Feature

ter 9
00 Measurements

1.3. Bamboo Species

- 1.4. Bamboo Bearing

- 1.5.Bamboo Horizontal Distance

1.6. Bamboo Length Measurement

1.7. Bamboo Diameter

1.8. Bamboo Stem Number

T unrepd Food AR
USAID  ®ivaCarbon gy CG0 ommionorme:

United Nations

VR L ey ] NS

1 Bamboo data

1.2 BAMBOO LAND FEATURE
* In which Land feature the clump is
found, that will be recorded here

BAMBOO DATA:
Bamboo data will be recorded for
M Plot (radius 8m) level

1.1 CLUMP RECORD NUMBER

* This is an auto generated number
by Open foris application

* New clump number will be added
for each new input

1.3 BAMBOO SPECIES

* Mention the species name of
the bamboo

BAMBOO ATTRIBUTES T

Bamboo cl..d number. 1

Bamboo cl..d number. 2
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1.6 BAMBOO LENGTH
* This is one measurement that will represent
the population average length.

1.4 BEARING

* Bearing will be measure from
the subplot center to the
center of the bamboo clump

1.5 HORIZONTAL DISTANCE

¢ Distance will be measured from the
subplot center, to Bamboo clump
center.

1.7 BAMBOO DIAMETER

* Measure the DBH at 1.3 meter

* Measure 10 representative samples from
the clump and make the average

1.8 BAMBOO STEM NUMBER
* Every individual number will be counted.
<« Bangladesh Forest Inventory
) PLOT ) SUBPLOTATTRIBUTES ) BAMBOO ATTRIBUTES

Bamboo clump record number Be

Bamboo species .

Bamboo maturity .
Bamboo bearing .

Bamboo horizontal distance o

Bamboo height .
Bamboo height method .

Bamboo diameter .

Bamboo stem number .
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Content

1. What is ‘seedling’ as per BFI manual?

2. Where (L/M/S plots) to measure/
count the seedlings?

3. How to measure/ count the
seedlings?

4. Identifying and recording the
seedling species

Chapter 10
Seedling Measurements

\?/ Food and Agriculture
M Organization of the

United Nations

1. What is ‘seedling’ as per BFI manual?

For a seedling to be counted
it’s total Height will be at
least 10 cm and

DBH will be less than 2 cm

»Seedlings must be at least 10.0 cm in length and less than 2.0 cm
at DBH in order to qualify for tallying

Seedlings will be counted in S
plot only

Fig. A seedling in the hill forest of Chittagong
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details

2. Where (L/M/S plots) to measure/count the seedlings?

(A) | ® 1 O In S plot of each sub-plot
N

| is n |
Subplot @i/ T s3gm  Subplat ®

L L Q Total number of subplots in
® ‘ Hill/ Sal/ Village forests = 5,
therefore total S plots =5
2o U For mangroves and coastal,

total subplots = 3, therefore
total S plots =3

L plot Radius is 19 1

a5

M plot Radius is 8 m

O Radius of S plot =2.5m

Q S plot @ is located at the
bearing of 90 degrees and 5 m
135 from the centre of L/M plots

3. How to measure/count seedlings?.......cont’d

+* Count all individual seedlings by species.

**When seedlings are distributed evenly on an S Plot, one way of
estimating is to count the number of seedlings on one quarter of the
S Plot and multiply by four (given that there is only one land feature
on the S plot)- repeat for each species.

41

3. How to measure/count the seedlings?

+» Seedlings information is obtained by counting live tree seedlings
by species and land class

%+ All live seedlings that have their base inside the S Plot boundary
regardless of vigor, damage should be counted

** In case of a clump of seedlings/coppices, only one seedling which
is vigorous should be counted (a clump may consist of 3 or more live

stems that sprouted from a common root base including stumps)

** Nypa will be recorded as a count

4. Identifying and recording the seedling species

+* Record the SPECIES code from the Tree Species List

% Use the same procedures as the data item found in the Tree and
Sapling data

% If the species cannot be determined in the field, tally the seedling,
but bring branch samples, foliage, flowers, bark, etc. to the office for

identification

** Make a note to correct the SPECIES code later
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Chapter 11
Soil, Litter and Down wood
Sampling

2. Soil Sampling strategy

3. Soil Sampling

4. Litter

- (S - 5. Down wood

N3 W

APRRUNIREDD o Fotd AL
PROGRAMME \l’!/.
mn?§£xﬁ!moDnE ?SllvaCarbon PR Q @ Organization of the

United Nations

1,400
1. Background, 1 Above-ground live + dead
1. BaCkgl‘Ollnd Ecosystem and 7 1200 gzzzm Soils 0-30 cm depth + roots
5 1,000 F =233 Soils below 30 cm depth _
carbon s |
[}
i Son 80 800 - 5
* Carbon Pools (“reservoir”): g 3
1. Aboveground and belowground ° S 600 g:::?;:;?red in different g
biomass of live trees 953 400 E
2 o
2. Non-tree vegetation 2 (=}
bl & 200
3. Dead wood Woos o B
4. Forest floor (litter) ° ok ouna G
. Boreal Temperate Tropical Mangrove
5. Soils f upland Indo-Pacific
* Carbon Stocks: amount of organic o B Y Riingsealee
carbon (C,,) stored in the
ecosyste m |p'|la i . 1
processes Sedimentation flooding

ok Vemc_al
accretion’

ROOT ZONE — S0il volume

Compaction/
decomposition

Subsidence Groundwater

42



Bangladesh Forest Inventory

2. Soil Sampling Strategy

Soil samples will be collected for first 3 sub plots only
Plot for Forest Inventory plot design

Plot for soil sampling

(A) 8
Subploil " "@ E

&

Distance betwedn
subplots is 38

9 &

B

2

Sundarban and coastal plots

Hill, Sal and Village plots

3. Soil Sampling

* Includes:

Q

Soil information

e

Soil texture

P

carbon

M plot

Soil bulk density —organic

() 360

315

Down woody
material transect

Soil sample

Distance between S
and M plot centre

* Try to find undisturbed plotin SRRy

Complete layout of a Sab-plot
(indicating soil sampling plot)

a. Soil information

Take the information for each subplot:
* Soil condition (dry/moist/wet)
* Soil depth of dark colored horizon

Different Soil conditions

Dry soil Moist soil

Humuzform: Martyp 1

Can be obtained when collect the samples for
soil texture (using auger)
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b. Soil Texture

Non mangrove areas
* Core sampler (30 cm)
* Open pit for hard soil

0-15cm

:|15-30cm

c. Soil bulk density - C

org

* Mangrove forest : long
auger (140 cm)

* Others : core sampler

44

b. Soil Texture

* Mangrove forest : long auger (140 cm), sampling together
with bulk density

] 0-15cm | Instead of discarding
| the soil of auger face,
] 15-30cm . . .
‘ this soil part is used as
sample of mangrove
30-100cm ' soil texture

c. Soil bulk density - C

org

* Find the undisturbed site
* Steady and gently sample collection to avoid compaction

* When the soil is lack of cohesiveness, put the water after
the auger insert into soil in order to consolidate the soil.

¢ Take the documentation

* Always clean the core/auger before collecting new sample
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SUNDARBANS & COASTAL OTHER ZONES 4. Litter
Depth where soil Depth where soil %0 L plot Raius i 19 m : .L'tt.zr s&mﬁ"e ken
samples are collected samples are collected Lrl:l‘sel s(:)'l S:n?;l(i:zar
. 315 45 i
NS o o site)
- centre =5Sm M plot Radius is 8 m
e Litter Frame: 1x1m
0-15cm M - s5-10cm [_ > 5-10cm
= \- SplotRadiisis25m o Collect Ieaves,
= flowers, fruits, seeds
=3 — _ T 90 ) ’ ’
15-30cm B - 20-25cm [_ - 20-25cm and bork fragments

7 (excluding woody

particles)

30-100cm - 65-70cm

/ 7/
V77
o

7
_

D Litter sample collection

@ soil sample collection

7

5. Down Wood

NON MANGROVES: .
6 soil texture samples (0 — 15 cm, 15 —30 cm x 3)

6 soil BD-C samples (0 — 15 cm, 15 —30 cm x 3) STANDING DEAD

3 litter sample bags Large 3—<8cm
MANGROVES:

9 soil texture samples (0 — 15 cm, 15 —30 cm, 30 — 100cm x 3)
9 soil BD-C samples (0 - 15 cm, 15— 30 cm, 30 — 100cm x 3)

3 litter sample bags N
COARSE WOODY DEBRIS

MAKE SURE THAT ALL SAMPLES ARE WELL LABELED i\% Small <1cm

DATE/PLOT/SUBPLOT/DEPTH/TYPE/LAND FEATURE
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Down wood measurement

0-8m (A)

*—

Center of the
subplot

- All coarse woods (>8 cm diameter)
- Large fine woods (3 — 8 cm diameter)

B - Medium fine woods (1 — <3 cm diameter)
- Small fine woods (< 1 cm diameter)

46

Down wood measurement

0-8m (A)

*—
Center of the
subplot

< Transect line

Point of
intersection
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Chapter 12
Field data collection using
Open Foris

?SilvaCarbon

UNREDD

USAID

FROM THE AMERICAN PEOPLE

ﬁ Food and Agriculture

Q\g// Organization of the

United Nations

L oo Il

1. Open Foris X & 3
openforis

Free open-source solutions for envirenmental monitoring

Open Foris Collect-Mobile is a data collection
application that runs on any Android.

\/ openforis

47

Content

1. Open Foris

2. Comparison to paper forms

3. How Does it Work?

4. Exporting the data

5. Backing up the data

6. Considerations

1. Open Foris

Itis a free application
Desktop collect version can be downloaded from : www.openforis.org/tools/collect.html
Mobile collect version is available in Google play store.

\/ openforis

The application is still under development and should be periodically updated via
Google Play

GET IT ON
P> Google play
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2. Comparison to Paper Forms

« Validation in the field
- Error check
- Required fields
- Non-relevant fields
« Integrated code and species lists
o Remote data submission via
Google Drive

« No secondary data entry
required

Survey Desianer : editing survey "bfi v10"

Survey Code lists Species list Sampling point data Schema
Samplng Unit [pt [/ Formuversion: v| (&
Definitions Time attribute
Viewmode: [EntryForm v General
- unfta\\s | | Name [ plot_start_time:
&7 plot_id
Td "ﬁ ENTITY (Parent)
Relevant. ® Always relevant © Cnly when expression is verified

@ plot_arriving_from
(D plot_dep_time

@ plot_do_from
(0 plot_start_time
B[ location

ATTRIBUTE (Child)

Mot required ® Always required

Required:

- f coordinate

fx plot_location ' Dependent nodes
- - Labels and Tooltip

Label (en):

|i716] Start time on plot

Survey language: | English v .

Path: platiplot_record/plot_start_time

Only when expression is verfied

- e plot_forest_div
et Tooltip text (en): Record the time when the team arrived at the plot

fae piot_forest_rang

B plot_:‘ssi\s
- (@ plot_crewnbr 1|~ Other iabels
Right click on a n \ersioning
A a B Introduced in version. [— | &

{ Backtolist |

Application version:
2110

Preview ~

Logged 3: a

48

3. How Does it Work?

< =71+ PI.OT-RECGRDE >

The format is reflected in the manual...

7.1.1- PLOT-NUMBERY
[plot_id]T

Becend the identificat h-plot,

ig hin-a-district. This-T

When-collected:x All-plotsn

Field-width:® 3-digitsi

Tolerance:n Ne-errorse

R

Values:x 001-10-2500%

1
7.1.2— INVENTORY-DATEY
[plot_date]1

REcord:the.vear,

was:complered.y

‘When-collected | All-plotsn

Fielg-width Liste

Tolerance:s No-errorsa

Valuesm 15/10/2016-10-31/5/2016-

CR-a

bl
7.1.3—+ ARRIVING-FROMY
[plot_arriving_from]1]

Record-the-location-the-crew is arriving from. If.

thecr i hy (that-has-be isitied-in

pl
he-pr ol din-the-other-field. 1

the-morning,-select-2-2nd-recardth

When-collected:ti| All-plotst

Field-Widths 1-aigitn

Tolerance:n No-errarsi

Valuest Code | Descriptionit

i FD-Field-Officen

2n Another-plotr

L

3n Othent
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3. How Does it Work? 3. How Does it Work?

=] [~ L4
<  BFIFormv10 « » § H €«  BFIFormv10 «“« » »
it is also reflected in the paper forms X > D O
Blotnumber ° PLOT RECORD [7.1] [712]Inventory date  {713] Arriving from
sh- ForestInventory F1-—PLOT-1/29 by FECome [7113] Arrving from S e e S
LOCATION [7.2] o [714] Departure time
| PLOTBAFA-COLLECTION{7)1 o PLOT DETAILS O Fo offce
q PLCIT-RECCIRD-(?lg) B 73] \ O Another lot
REFERENCE [716] Start time on @
PLOT-NUMBER-(711)1 H POINT (RP) . I Other
(711) L) o ENTITIES are Bt
INVENTORY- DATE-(712) [ | DEPARTURE TIME: [714)8 | ..k i capitalized
[} FD-Field -Office - Another plot f-Other:. ... u LU
ARRIVING- FROM-{713)n N\
] FINAL . \\‘
FROM-DO-{715)% n PREVIOUS-PLOT-{725)5| ® T0-D0-(142)% | & Attributes
START-TIME: (7161 ] ENDING- TIME-(141)8 | . & 5 1 lower case
ADMINISTRATIVE-LOCATION{7 2)n FOREST-ADMINISTRATION (73 )n =
DIVISION (721} H FORESTDIVSION. (731)x_| ...and it is reflected in the Open Foris application
DISTRICT- (722)x s FOREST-RANGE:(732)1 i c
UPAZILA{723 )8 i FOREST-BEAT/SFPC{733)u | & =
UNION- (724) 4 ZOMNE-(734)1s % =
PLOT-GPS-{74)n =
RP-GPS— NORTH (741)x | & [rpGps—EAsT(742) = c
.. Plot number: [Empty] (PLOT) Plot number: [Empty] (PLOT)
CREW-DETAILS-(75 )1 o
T T T - = ) = . :

=

This has implication for navigating the application

Continued...
ot %
& BFIFormv10 » & BFIFormv10 »o i Errors and validation
N \ o2 proTREcoRo 1] E— Errors for impossible values
.

Subplot number ubplot number A SUBPIGERUMBEFT®.  Subplot number P

Sp Start Ti G N VRS S S w Sp Start Ti elect form the list (press the space-bar to show list) . i i

Sp Star Time et form el rees the spacebar o showi ‘mmmm e 5T et form e la (e the apece bar o show s Warnings for improbable
PFESS dlrectly Entlty previous Plot Number visited, or relevant detai |

Subplot status . [714] Departure time Subplot status . values

Subplot slope . O Fooffice Subplot slope . . . AIWayS co rrect errors
This field is required O Another plot Required Field This field is required

[716] Start time on .
@oter «  Double-check warnings

plot

Subplot leaf cover, o Subplot leaf cover

(count) (count)
Leaf cover percent, . . SHOW CODE DESCRIPTIONS Leaf cover percent
P Press directly on item P

SUBPLOT LAND q Bt SUBPLOT LAND

FEATURE DETAILS in the navigation pane FEATURE DETAIL!

Splotcenterland | Splotcenterfandf , ( FTTT-T=========== b

feature class feature class )I Red dots mean error! 1

Land feature O Land feature o I I

sketch sketch I - Either incomplete Required field |
: - Outside of an acceptable range |

1
SEEDLING DETAI| I 1

COARSE WOOD'
MATERIAL DETAI

5 SEEDLING DETAILS - Orange dot means warning
T— — L
coARSEWOODY b e e e e - -
MATERIAL DETAILS

FINE WOODY FINE WOODY
MATERIAL DETAILS MATERIAL DETAILS
TREE AND SAPLING TREE AND SAPLING
DETAILS L DETAILS -
Subplot number: [Empty] (SUBPLOT DETAILS) . Subplot number: [Empty] (SUBPLOT DETAILS)
BAMBOO DETAILS ot number: 4 (PLOT Plot number: [Empty] (PLOT) Continued... BAMBOO DETAILS Plot number: 4 (PLOT)

Continued...
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3. How Does it Work?

Constraint violations

«  Errors for impossible values

«  Warnings for improbable
Va|ueS Tree no

Angle
- Always correct errors .
+  Double-check warnings Heath

Species
DBH

Bole height

At the end of the plot S
ensure there are no red dots &
and double check orange
dots

@ 10:10 AM

Plot ) Tree

Bole height

This field is required

€ BFIFormv10 » o

> pLoT

Lot m
RECORD

[72] LOCATION

4 & BFIForm v10
PLOTDETALS &~
REFERENCE 5 D G
POINT (RP) .
ATTRIBUTES " Plot number
[71]pLoT 0| il
51 RECORD } h
[72] LOCATION
FINAL ol | 55
PLOTDETALS  ©
4 REFERENCE 55
POINT (RP) .
ATTRIBUTES &
12 3 45 6 7 8 9 0 @
551
@ # $ _ & O ()
FINAL o | 52
GRS ?
)
@ # $ _ & + ) 7
\ % * [

The application provides intuitive lists that are
S— accessed by pressing the spacebar

€ BFIFormv10 » o
> pLoT
Plot number
[rlpLor Showlst by pressig pscear
[72] LOCATION
555
PLOTDETALS
REFERENCE 555
POINT (RP) o ————
ATTRIBUTES
FINAL .
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3. How Does it Work?
Relevance checks

2 #

B 4 $0L0113

< BFIForm v10 « » »

&« BFIFormv10

> POT ) PLOTRECORD [7.1] > POT ) PLOTRECORD [7.1]

[712] Inventory date

[713] Arriving from [712] Inventory date

[713] Arriving from
[714] Departure time
D Office [715] Decentralised

O Another plot office (from)
[716] Start time on
plot

on

u .
plot ® omer .

Plot number: [Empty] (PLOT)

— =1

1]

Attributes are blacked-out when they are not relevant

Continued...
€ BFIFormv10 « » M . . . . .
- : This function is used multiple times through
PLOT PLOT DETAILS [7.3]
e crew leader the survey. This example is for crew names
Mr. Belayet Hossain (1) = BFI Form v10 «“« » M
Plotstatus T > ot > PLOTDETALS[73]
Ci \be
Mr. Mohammad Hamid (3) e number Other crew names
Numberotland N Crew leader
Plot Access Sketch Hr. AZM Hasan.
Mr. Abdullah-al-Mamun (6) Mr. Md. Rezaul L BFI Form v10 <« » M H i
g M. Md.Monir Hossain
B C)enener > mor ) PLOTDETALS[73]
. O oer Crew number D
g w e r t y u o p @

Crew leader
Numberoffand
features in the plot

Mr. AZM Hasanur Rahman

M. M. Rezaul Karim

Plot Access Sketch
Mr.Md. Monir Hossain

Mr. Md. Quamrul Islam
Other

Plot status .

Liam Costello

features in the plot *

Plot Access Sketch




Bangladesh Forest Inventory

€ BFIForm v10

> PIOT > SUBPLOTDETALS ) TREE AND SAPLING DETAILS
Tree 1D Species
Land feature &

Tree status gamd >

Entering species name

3. How Does it Work?

BFI Form v10

PLOT > SUBPLOTOETALS > TREE AND SAPLING DETAILS

_ Callicarpa arborea (VER/Cal/arb) Ures 10 Species
Pl g

Land feature
umber

Gmelina arborea (VER/Gme/arb) oot

iy unk

“« » »

FEE  onerunoounes om
Bearing * | Hymenodictyon orixense (RUB/Hym/
or)

Slopedistance
DBH .
& Beaing .
. . o Slope distance  ®
w e r t u i o

q J g DBH .
a s d f g h j k |1 (]
4 z x ¢ v b nm! 2?2 4 4 we r t.y
12 , a s d f g h

1. Begin typing

scientific or local name  [IEEEEEENEEENEN

to see the options —
consider spelling of
local names!

2. If unknown type UNK

or Other

3. Pro

comments

< BFIForm
> pwor
Tree ID

Land feature
number

Tree status

Species

Unknown species
photo
Bearing

Slope distance

0BH
1 2 3
q w e
a s d
+ z x

Types of input functions

vide descriptive

Erosion

vio

> SUBPLOTDETALS ) TREE AND SAPLING DETAILS owat

Species other

©  Please provide further ¢

O Waterlogging

Land feature status

Size of land feature

Owner group

Crown cover

LF collcton star
R oo provem et Forest services

Land feature ID

»oE i

€ BFIFormv10 »o € BFIFormv10 “« »
> LAND FEATURE OETALS (611  ENVIRONMENTAL PROBLEMS [8.1.10] > PO ) LAND FEATURE DETALS [8.1]

¢ ENVIRONMENTAL S
PROBLEMS [8.1.10] "
PHOTOSOFLAND [ stade
: FEATURE
LAND FEATURE
& OBJECT -
: B2 O Y
Land feature notes. Oter (Specty nRemar)

45 6 7 8 9 0
r t y u o p @
fgh jk I @
® v b ol 7o Select one
)
= E

Lf collection end

Select multiple

Attribute

4. Exporting the data
« BRFomvi0 “«n o O

> pLot

ot b SUBPLOT DETAILS
PLOTRECORD[7.1]

woemont 22 ‘ 2. Select

PLOTDETALS 73]

e (== 0 EXPORT

(PIATTRIBUTES  subpiot number; .0
4

LaND FEATURE ot e ] o
DETAILS [8.1] L

ANAL

Exclude binaryfles

1. Access the
settings via the
three small dots

on the top right

rectory

Addto Maps

B comentoror

Email

L™ File copy

™M onai

Add to Dropbox

5. Backing up the data

data file extension.

Copy.

* Press paste.

* Selecting the Export button accessed via the menu button

4. Select Add * In the pop-up window, select the “Save data in Download directory” box.

* Now plug a USB pen drive into the device.

* Open the “Ol File Manager” manager and navigate to the “Downloads” folder which is
located at the path Storage > Emulated > Legacy > Download The file has a .collect-

* Navigate to the USB folder located at Storage > USB 1.

Data back ups are taken after every day’s data collection

* Press and hold the file until the option to copy appears at the top of the screen. Press

On/off
Ol File Manager ican—L\
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6. Considerations

* Ensure there are no red dots at the end of the plot assessment

* Screen brightness
* During full sunlight the screen can be difficult to see

* Battery life
* Batteries will last one full-day use
* Must charge every night

* Back up
* To be taken at the regional office

* Removing data from the device
* Only to be done in coordination with the BFI unit

* Protection
* To be kept clean, dry and safe
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Chapter 13
Field data collection using
Field Forms

UN-REDD

USAID ?SilvaCarbon

\?/ Food and Agriculture
M Organization of the

United Nations

1. Field Data Collection

Very expensive
Very time consuming
Very costly

4

Make sure that the data are collected within the delimited time, in
line with the manual and recommendations provided.

Any necessary additional measurements (because of errors/
mistakes) is not budgeted. okl e

53

g ey e 6. F7- Subplot

=R S mp it o A 8. F9 - Coarse Woody Debris
bis. @ et by 9. F10 - Fine Woody Debris

Content

- 1. Field data collection
- 2. Field Form
___ 3.Structure of the Field Form

__--4.F1,F2,F3 - Plot
5. F4- Land Feature

————————————————— 7. F8 - Seedling

_____________ 10. F11 - Litter and soil
-------------- 11. F12 - Tree and Sapling

12. F13- Bamboo

13. Conclusion

2. Field Form

Why using paper field form?

Second data entry in case of technological failure

Quality control

To provide information that cannot be provided easily using
the tablet

Sometimes, there is nothing better than a paper and a pencil
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3. Structure of the Field Form

FIELD FORMS

F1-PLOT 1/3
F2-PLOT 2/3
F3-PLOT 3/3
F4 — LAND FEATURE
F5— LAND FEATURE
F6 — LAND FEATURE
F7 —SUBPLOT
F8 — SEEDLING

F9 — COARSE WOOD DEBRIS
F10 - FINE WOOD DEBRIS

F 11— LITTER AND SOIL
F12 — TREE AND SAPLING DATA - at least 1 per plot

F13 - BAMBOO

F14 — SPECIMEN DATA

Should be at least 11 field forms per plot. If no trees are found ig
form without data entry. Make sure the field forms are numberéd. .

APPROX. NUMBER OF FIELD FORMS

-1 per plot
-1 per plot
-1 per plot

-1to 4 per plot
- 1to 4 per plot
- 1to 4 per plot

- 5 per plot
-1 per plot
- 1 per plot

- 1 per plot
-1 per plot

- 1 per plot
- As required

4.F2 - Plot (2/3)

+
ROUIE 10 THE TIELD PLOT (253)

FrTTTTTRY Py
R
D 7
= =
& ¥
.

-------- c
. =

[ :
IO £

[ M

Important to help the team
with the DGPS to find the
plot location

Important to help any re-
measurement process

54

4.F1 - Plot (1/3)

ouson

Sarveriean

ZuOT O fras)

» ON ALL FORMS, INDICATE THE
PLOT NUMBER

All variables to have a code that
corresponds to the number of
the paragraph in the manual

|:| Multiple selection possible
(O Single choice possible
Notes: provide comments here

Indicate in the RP note, if the RP is not
taken in the subplot center, and any other
information to help to find the RP

This is important!!, Will allow yol
remember that parti

4.F3 —Plot (3/3)

-pLoT

ES
LANDOWNER CONTACT FORM

Include a record of conversations with a plot landowner/contact. While not a part of the
official plot record, this information documents that permission was obtained.

1t

N

Include a record of
conversations with a plot
landowner/contact. While not a
part of the official plot record,
this information documents that
permission was obtained.
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5. F4- Land Feature

PLOTNUMBER (611)

LAND FEATURE (711)

Centre subplot
outh subplot

LAND FEATURE
STATUS (712)

North subplot [ East subplot
Westsubplot [|Outside plot centre

SIZE OF LAND FEATURE
(713)

Q<osha () >Sha

OWNER GROUP (714)

orest Department [ Governme nt 8| unknown Belother

LEGAL STATUS (715)

Not protected [1] Reserved Forest [J Protected Forest [3] Vested Forests [3] Acouired
Un-classed State_Forest [5] Protected Areas [1] Notified Area [§] Coassl
Afforestation [f|social Forest[10] rivate Forests[pg unknown

LAND FEATURE
SERVICES (716)

Fruits

[o] Mo data
Windbreak

[]Education and Research [glrecreation|
lgother:

Rattan [8] Plant medicines [i] Dying [¢] wildiire [f] Beekeeping [

Cultural / spiritual [L1] Merchantable Timber

MIN CROWN COVER
(7171)

MAX CROWN COVER
(7172)

Ed_[d [d

LAND FEATURE ISSUES
(718)

felnot Exmmg Over grazing [ Water pollution [ Fire [

ko Ed [Fd Fd FEd Ed fod

FIRE (7181)

EROSION (7182)

IMPACT (7183)

LAND FEATURE I55UE [] | LAND FEATURE issUE [] | LAND FEATURE issUE []

Slightly disturbed

Moderately disturbed

Heavily disturbed:

LAND FEATURE PHOTOS (718) | PHOTO POSITION (7110]

RECOMMENDED CL

NAME (7111 |

At least one land feature is
described in each plot.

Land feature A

Land feature B

Land feature C

5. F6- Land Feature

SUBPLOT LaND FEaTURE

PRoRORTON
[[ora wumees o sousse monew svsmior Jas |

e (33

P
o0:

e G ca
2422 @ Gt
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5. F5- Land Feature (Objects)

Each land feature must have at least one object assigned

LAND FEATURE OBJECT DESCRITION (72)

EAT AL CEESTH
T (29) | or e

ToTATENT | e T
tr23)

ot
at:

34 MOMVEGETATED DETALS

WATER BODY DETALLE
AN (7259 | WATER B Co

AT B0

LAND PEATUNE NOTES (7218)

=) 5 Fum e yemg plmsicn. - Eves oge mmeas phmssics
TP P [ W | i i P

4 Medilimg | § Remmi
4 o mi ki
Vamorpmmed dgemnger | Ged s dmpmg | 1 Bldmgliena | 1 B

4 Tumpaidn F:

5, Seln g 6 M o LT Brwt | Tk

4 Bemy Jimm 5 Lak

S| 7. Camal] 06 O

M Plot

UESEEE: e s
susricTaana

ToEreT ST TR
surrioT more ) e

S e —

B0 E B E-
BHE E -
i Ll bl el Lo i
9 | | | |
meeman | 10m transect

wo watmas e e

=33 omumcT Trs e
oz reem fmen)

wo NeTE )
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7. F8 - Seedling

PLOTNUMEER (711] |
SUBPLOT NUMBER (a1y) |

SEEDLING {10/
SEEDLING SPECIES {102) | SEEDLING COUNT {103}
RECORD SUPLOTL sUPLOT2 SUPLOT3 SUPLOTA SUPLOTS

NUMBER (101)

NOTES (104)

9. F10 - Fine Woody Debris

FWD is counted based on size classes (1cm, 1-3cm and 3-8cm)

SUBPLOT(811) | TRANSECT SMALL FWD MEDIUM FWD | LARGE FWD HIGH NOTES
BEARING (1121} | COUNT{1122)| COUNT{1123) [ COUNT{1124) | COUNT {1126)
REASON
{1125}

1 43
1 135
1 225

315
43

135
225
315
a3

135
225
315
45

135
225

.
315 & r},‘)
o & &
135 Q‘D &

225 S
315 ®

wlele]e

3 m transect:
Medium FWD: 1-3 cm counted
Small FWD: <1cm counted
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8. F9 - Coarse Woody Debris

Each piece of CWD is recorded

SUBPLOT TRANSECT CwD CWD SLOPE | DECAY Dlam DiaM. NOTES
{911) EEARING NUMBER DISTANCE STATUS {1115} INTERSECTION {1117)
{1111} 11112} |1113] 11114} {1118}

&

3 m transect:
Medium FWD: 1-3 cm
counted

Small FWD: <1cm counted

10. F11 - Litter and soil

Bangla F11- SOILAND LITTE
[[prot numBER (11 |
['soianp urrer 11) ]

SUBPLOT | LAND GENERAL SOILDEPTH | SOIL TEXTURE SOIL CORE | BULK DENSITY | LITTER SOIL AND LITTER NOTES (1142]

NUMBER | FEATURE [ soiL OFHUMUS | SAMPLE PICTURE | SAMPLE COLLECTION

(811) 10(1131)] | CONDITION® | (CM) (1133) | DEPTHS® (1135) DEPTHS * (1141)

(1132) (1134) (1136)

1
2
3

* List texture samples taken: 0. Sample not taken | 1. 0cm - 15cm | 2. 15cm-
30cm | 3.30cm -100cm | 96. Other depth — specify

* List BD samples taken: 0. Sample not taken | 1. 5cm - 10cm | 2. 20cm-25cm |
3. 65cm -70cm | 96. Other depth - specify
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11. F12 - Tree and Sapling

SLOTNUMBE (551] I
SyepLor nunEm s11) T
| mer 121
g 4 g F N
_ = | = E 2 5
= ) g = x| E gl =2 |3 212 5
g g Sl o 2| 2 BD | i | .E g8 g
E g 2| 3 e E| 225 |25 | 28| |zg E
B g |z S2z| EX g g8 |22 |35 |5 |27 E
E & El - 22| B= |85 | Bz | EF |23 | E |22 E
1: Laser Ranze Finder TrpePlsz o other hypsomater | 2: Clinometer tape | 3: Estimare
2 Disease| 3 Fire|4- Animal| 5 Weather 6. Vegstation |7: Husman |8: Physical |96° Other
185 ent| 3: No branches / few stubs only
eight is different from 1 3 Bave been used or the tree height measurement

13. Conclusion

- The field forms will be used by the QA/QC team to mark
comments

- To make sure the field forms are regularly stored/archived

- Enough field forms to be printed before going to the field
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12. F13- Bamboo

BEARING (13
WG HEAL
ETAKEE{LI5)
LINGTH (1 38)
WO (137
IR

e

UM LR
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HOTE I
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Chapter 14

Specimen Collection - Botamcal
_ Identification

UN-REDD Food and Agriculture
i Qg\{ﬁ Organization of the

USAID ?SilvaCarbon ® ko i

1. Background

Necessity of Forest species list

v'Assess biodiversity and its dynamics

v'Produce quantitative estimates of biomass

¥'Conservation and sustainable forest resource management
v'Monitoring threatened species and ecosystem

v'Develop Forest policy and planning
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Content

1. Background

_ . 2.What to do when you don’t know a species?

_ 3. Photos to take

4. Collecting a sample

5. Using the database for specie ID

6. Identify the sample using the Species Database

2. What to do when you don’t know a species ?
If the tree species is:
I. Not known:, type Unknown (or UNK) in the application
Il. Know by another name: that is not in the list, type Other (or OTH).

The following fields should be completed for Unknown/Other species

[12.5.1] Unknown already described: If there are many of the same unknown tree,

you only need to describe it once
[12.5.2] Description: If the tree is know by another name it can be mentioned
here. Other descriptions may also be added.
[12.5.3] Photo 1: Form / habit

[12.5.4] Photo 2: Cut bark

[12.5.5] Photo 3: Foliage / flowers

[12.5.6] Photo 4: Data form
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3. Photos to take

Photo 1: Form / Habit

This photo should provide context of the tree’s overall shape including
descriptive features such as roots.

Photo 3: Foliage / flowers

Make sure both leaf and flower structure are visible from the image

Photo 2: Cut bark

Cut a small section of the bark to expose the under bark. Note the presence

of sap or resin

Photo 4: Data form

Complete the form and attach with the samples

Bangladesh Forest Inventory F14 - SPECIMEN DATA COLLECTION

‘ PLOT NUMBER (611) ‘ SUBPLOT NUMBER (811)

UNKNOWN SPECIES DESCRIPTION (125)

SUBPLOT | TREE ID | PLANT BARK®™ LATEXZ? LEAF TYPE® [ FLOWER FRUIT SIZE® FRUIT
NUMBER | (12.1) | FORM® COLOUR® SHAPE™
(811)

PHOTO
NUMBER/S

UNKNOWN SPECIED DESCRIPTION (12.5.2)
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4. Collecting a Sample

WHAT TO COLLECT? 4. Collecting a Sample

Pressing of specimens

Specimens are laid evenly in folded newspaper between layers of blotter/
newspaper and corrugated aluminum sheet. The larger specimen may be folded in
V, N, M or W shapes.

*Twigs with leaves, flowers and/or fruits
*Photographs
*Associated data

Drying of the specimens

*The press is opened after 24 hour to change the
blotters/newspaper for first time.

*The new pile of blotters and specimens is then locked up in the
plant press and placed in the sun to dry.

*The process is repeated until the specimens are completely dried.

WHAT TO LOOK FOR IN A SPECIMEN?

*A healthy, mature plant

*Specimens in good condition
*Specimens representing the range of variation
*Plant in flowering and/or fruiting condition

5. Using the Database for Specie ID 6. Identify the Sample using the Species Database

Bangladesh National Herbarium
Tree Details

Bangladesh National Herbarium

Search Tree

[ [ [ ]
Leaf persistence: Petiole: Stipules: Leaf type:

] ] ] 2]
E——T ro—

] ] ] =]
——

g g g g
Sexual Reproductive Unit

[]
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BARK TYPES

3. FURROWED
Shallow, vertical lines or
grooves

6. SMOOTH
Flat and smooth to the touch.
Limited colour variation

1. EXFOLIATING
Peels off in sheets leaving a
mottled colour pattern

4. PLATED

Small, frequent segmented or
tessellated pattern.

B "

7. WINGED
Flattened woody protrusions
attached to stems

2. FISSURED
Moderate to deep cracks and
grooves in bark

Peels off in shreds or string-
like portions

8. SPIKEY
Pointed spikes protrusions
attached to stems
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Leaf Types
-
Simple Opposite Alternate
s 1
‘- Zret
Pinnate Bipinnate Tripinnate
® <

.-L‘

Whorle Palmate Compound
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Chapter 15
Introduction to QA/QC Manual

—

/ U§AIQ ?SilvaCarbon

D T SE SN O H

HIEZB.\EMDR W Food and Agriculture
m o Qfﬁ Organization of the
“' United Nations

1. Introduction and Definition of QC

Quality Control (QC) is a system of routine technical activities, to measure
and control the quality of the inventory as it is being developed. The QC
system is designed to:

* Provide routine and consistent checks to ensure data integrity,
correctness, and completeness;

* |dentify and address errors and omissions;

* Document and archive inventory material and record all QC activities.

From the IPCC Good Practice Guidance and Uncertainty
Management in National Greenhouse Gas Inventories
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Content

_____ - 1. Introduction and Definition of QC

__ 2. Criteria for Data Quality and organizational
_______ structure.

- 3. QA/QC Organizational Structure

4. NFI QA/QC procedures (Quality Control-
planning, before, during and after field work)

5. Improvement plan

6. Final Thoughts

2. Criteria for Data Quality

Precision—the ability of a method to reproduce the same value
2. Accuracy—the ability of a method to yield the “true” value

Completeness—the amount of valid, usable data produced by a
method

4. Comparability—the ability to combine data collected in different
locations, and by different data collectors
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2. Criteria for Data Quality

Quality assurance and quality control (QA/QC) are fundamental for the
Bangladesh Forest Inventory (BFI) to reach its objectives.

Optimal situation Failure

4. NFI QA/QC procedures

QA Phases in the NFI:
1. Inventory planning phase

2. Before field work (pre-
field)

3. During field work
(including hot checks &
cold checks)

4. After field work (post-
field)
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3. QA/QC Organizational Structure

Location of plot to be measured,

inform about overall performances
= Field team
Frequent submission of data

oo\b Supervise,
Qob R provide

Subplot} L) & . authorization

about the & (R 2 &
to be tof oS eg," @ & letter and
cold :‘estu : &° &Y x® legal support
checked ot an ’ & s\oq’

cold checks g @""

K (@

QA/QC

team Supervise, provide
authorization letter and legal
support

4.1 Quality Control: Inventory planning phase

1. Development of a field manual
2. Establishment of Measurement Quality Objectives (MQOs)

3. Designation of QA/QC specialists

4. Training and certification of field crews
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4.1 Quality Control. Inventory planning phase

Database validation rules

While designing the database a set of validation rules can be defined to check for
correctness, consistency and accuracy of the data collected. Validation rules for
the BFl includes:

* Data type validation
* Range checks and constraint validation
* Cross checks

4.3 Quality Control . during field work

Hot checks

= Objective: To assess the precision of the measurements of a Field crew,
and provide immediate feedback that will improve the precision of
future measurements.

= A QA/QC team accompanies a field team to a plot. The QA/QC team
observes how the regular team works paying attention to
measurement techniques, communication, and efficiencies.

Cold checks

= Objective: To assess the precision of the measurements of a field crew
by re-measuring a plot after 2-4 weeks.
= A QA/QC team measures a plot which has previously been measured
by a field crew, compare the results and produce a scoring report
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4.2 Quality Control. before field work

Each variable has a Measurement Quality Objectives (MQOs) composed by 2 parts:
(1) a tolerance, and (2) a compliance standard.

(1) Tolerance is the maximum measurement error accepted, expressed in
percentage on the real value, and

(2) Compliance standard is the maximum number of errors accepted, expressed in
percentage on the number of measured individuals.

Examples:

For variable “DBH” (diameter at breast height):
Tolerance =1. Tolerance = +10%

Compliance standard = at least 90% of measurements

Hot checks

Hot Checks are a great
opportunity to:
» Offer comments and answer
guestions on an item by item basis

» Point out techniques to be used
when conventional methodology
does not work

»relate past experiences that have
helped in future decision making

» Point out good work as well as
areas for improvement
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Cold checks. What to measure?
Cold checks

The QA/QC team will check the land features, objects, and

* At the time of inspection, the QA/QC
land features proportion of all the sub-plots

team has the completed data in hand
so direct comparisons can be made in
the field.

* Implemented such that the crews do
not know when or if a given plot will be
checked

e With this, the field crew cannot
alter their performance because of
knowledge that the plot is a QC

The dendrometric variables will be re-measured only on 1
sub-plot, randomly selected

If the selected sub-plot contains less than 15 trees, than the QA/QC
team will need to re-measure an additional subplot

plot. , again, the total number of re-measured trees is smaller than 15, the
/QC team would re-measure a third sub-plot and so on, until at le
15 trees have been re-measured
Once the QA/QC team starts re-measuring a sub-plot,
it has to complete it.
o SR 1121115
QA/QC evaluation form QA/QC evaluation form

» After the plot has been cold-checked, all the errors that have been identified Appendix II. Cold Check Report Example Based on the

by the QA/QC team have to be entered into the cold-check score sheet information contained
. X X ) 636 Plot Quality Rating: 87.5% .

* The score sheet, once filled, automatically provides a QA/QC score which can tot Completed: 9/12/12 in the score sheet, the
be used to assess the work of the field crew. A score of 100% means that no dit: 9/21/12 QA/QC team compiles
errors have been found, scores smaller than 85% are considered PRCCESWRVIES Id-check
unsatisfactory 'lot Cold Checked: 8/2/12 a cold-chec report

‘eedback Provided: 8/4/12

= Gifford Pinchot National Forest, Mount St. Helens National Volcanic Monument
y: Cowlitz
ots Measured: N1 and N3 were fully inspected; N2 and N4 were partially inspected.
ion: 2,966 ft.

This plot was on the SW side of Mount St. Helens at the base of Goat Mountain and adjacent to Goat Marsh.
ot was an old growth mix of Western hemlock, Silver fir, Noble fir, Sub-alpine fir and Douglas-fir.
IARY: Much of the plot was well done though there were a couple major errors that brought the score
considerably. There was a missed and added tree as well as a missed and added seedling on a plot that
ad 1 dling b all 4 micr . Aside from that were just some minor errors described below.

JACKET and CONTENTS

acket

vner Contact Sheet: N/A
iotos: Good.

f: 2t Card: Good. .
e | i i s T £ ’ Location & Description: Directions were good but were missing the last milea@

" ('v" the trail head.

cite up: Good.
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4.3 Quality Control . during field work

At least 7% of the plots are cold checked.
It is also recommended to cold-check
each field crew at least 3 times.

4.4 Quality Control . after field work

a) Check for errors in the office

= For example, check for unexpected values (e.g., unreasonably large
values of DBH, height, etc., or tree species being recorded in
unexpected locations).

= This is typically done by a central QC specialist and/or database
specialist (with forestry expertise).

b) Transfer of all data, either before or after error-checking, to a
central database.
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4.3 Quality Control . during field work

Tablets/androids

Check for errors in the field, during data collectio
= Objective: To avoid unexpected, invalid, and missing values
= Use of Portable Data Recorders (PDRs) or other electronic
devices is tremendously helpful to avoid data collection errors.
PDRs can be pre-programmed with valid codes, ranges of values,
and logical combinations of values; they can also be programmed
to identify missing values.

Frequent transfer of field data to a central location for-back-up
= Qbjective: To prevent loss of data due to lost or, f

5. Improvement plan Improve

Objective: Identification of the necessary actions to improve the next national forest
inventory cycle

Definition: To improve the quality of next inventory necessary actions needs to be
inventories.

The improvement plan will be developed by the BFI unit.

The improvements areas will mainly center around three issues:
(1) identifying source of errors,

(2) coordination between institutions especially for data collection,
(3) building capacity.
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5.1 Improvement of the Data Quality

* Data collected provides feedback for realistic MQOs
* Revise methods to reduce errors

* Improve training

* Aid in interpretation of results

e o’ | kbl |
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6. Final Thoughts

The QA crew should take care in evaluating errors.

* Differences in measurements are only considered “errors” when they are
greater than the tolerance set for the variable in question.

* Measurements of the QA crew must be done very carefully to ensure that
they are correct, before determining whether the field crew’s
measurements were incorrect.

A minimum number of Hot and Cold checks should be done on every crew.

Take care on your Cold Check evaluations pointing out what the field crew
should work on as well as pointing out positive aspects of their work

*  Before making a determination of right or wrong, consider the field
crew’s notes and look at the situation from their perspective.
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