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The Forest Department of Bangladesh leads actions to improve forest management and 
conservation, adopting forward thinking, innovative approaches in its management of approximately 
1.55 million hectares of land across the country.
In 2015, the Forest Department began a process to establish a National Forest Inventory and Satellite 
Land Monitoring System for improved forest and natural resource management. The process 
supports national objectives related to climate change mitigation and provides information in 
support of the UN-REDD programme aimed at Reducing Emissions from Deforestation and Forest 
Degradation (REDD+). The process also addresses domestic information needs and supports national 
policy processes related to forests and the multitude of interconnected human and environmental 
systems that forests support.

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

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



Executive Summary 
The Bangladesh Forest Department established 299 permanent sample plots (referred to as tracts) 

across the county in a systematic design in the 2005 National Forest and Resource Assessment. 

The objective of the inventory was to capture as much information about forest resources and 

land use with the limited financial resources available. To achieve this, a relatively low sampling 

intensity was compensated with large plots (4 x 250m x 20m rectangular sub plots per tract. 

While the methodology is statistically sound, efficiencies gained in the lower sampling intensity 

are not apparent at the plot level; smaller plots are generally easier and more efficient to measure 

that larger plot, if a high enough sampling intensity can be achieved. 

In 2015, the Forest Department began the process of national forest inventory. A key consideration 

for the 2015 inventory was whether it is feasible to consider some or all of the 299 plots established 

in 2005. 

Four attempts have been made to locate the 2005 plots but without any success. Major causes 

are: 

 Absence of paper field form from the 2005 NFI compelled the relocation effort to be 

based solely on GPS coordinates with no explicit references to the marker point. 

 The iron rods, placed ten years ago, might have been removed either maliciously or 

accidentally by the local community people.  

 Local forest staff within the Forest Department transferred at routine intervals and very 

few of the current staff was actively involved in the previous NFI who can help in tracing 

the plot locations. 

The FAO international consultants considered that: 

 The process of relocating old plots is, in any case, very time consuming. This would 

affect logistic arrangement and time estimates for the collection of data in the new plots. 

 The NFI will likely have many more clusters then the 299 of the old one, so the 

relocating effort would interest only a fraction of the new clusters. 

 The very dynamic nature of the landscape makes it difficult to rely on features used as 

reference points 10 years ago. 

 Some estimate of change (at regional / provincial level) can still be obtained even if data 

collection does not occur in the exact location as 2005. 

 

Due to the reasons mentioned herein, the option to not consider the 2005 NFA may be an 

appropriate management decision based the financial and accuracy/viability issues mentioned 

above. 
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1. Introduction 
In the context of a national forest inventory, the establishment of permanent sample plots and their 

subsequent, periodic re-measurement provides the temporal element to the forest monitoring process. This 

allows changes in forest and land cover dynamics to be observed over time and the information can be used 

to model and predict trends into the future. It is also key component of a measurement, reporting and 

verification for REDD+.  

The Bangladesh Forest Department has extensive experience in forest inventory having implemented a 

number of methodologies for different purposes in different areas. In the 2005 National Forest and Resource 

Assessment, FD established 299 permanent sample plots (referred to as tracts) across the county in a 

systematic design. The objective of the inventory was to capture as much information about forest resources 

and land use with the limited financial resources available. To achieve this, a relatively low sampling intensity 

was compensated with large plots (4 x 250m x 20m rectangular sub plots per tract). While the methodology is 

statistically sound, efficiencies gained in the lower sampling intensity are not apparent at the plot level; 

smaller plots are generally easier and more efficient to measure that larger plot, if a high enough sampling 

intensity can be achieved.  

In 2015, the Forest Department began the process of national forest inventory, building on lessons learned 

and equipped with significantly larger resources by way of USAID funding. A key consideration for the 2015 

inventory is whether it is feasible to consider some or all of the 299 plots established in 2005.  

The benefits of remeasurement are numerous and all reasonable efforts should be made to capture the 

temporal aspects provided through remeasurement. However, the remeasurement process is in many ways 

more difficult than the initial survey and questions related to GPS accuracy, adequate documentation of plots, 

access to the document archived and accurate data entry of the initial survey must be answered to ensure the 

process is feasibility.  

This report outlines the initiatives taken to date to answer these questions and provides recommendations for 

FD to consider in their decision making process. 

2. Methodology 
Four attempts have been made to locate the 2005 plots. In the first three attempts the plot forms from the 

original survey had not been located leaving teams reliant on the data export alone. The plot forms were 

considered integral due to the additional illustrative information. 

The first attempt was conducted with members of the NFMS team during the inventory design activity led by 

Olaf Kuegler. During this attempt, tracts 187 and 188 were visited. No plots were able to be located in tract 

187. In tract 188, the team believed they had located the general area of one of the plots. The plot was 

defined by two small patches of trees along the 250m tract. No metal detector was available for the mission 

so the survey pin was not found.  

Attempt two was conducted at Tract 180. A metal detector/radiometer was used in attempts to locate the 

plot marker however it could not be found.  

The third attempt visited tract 179. A metal detector was brought by a consultant from FAO HQ.  Members of 

the RIMS unit and the NFMS group searched for the four plots however none were located. The reasons 

provided for this failed attempts (as per the BTOR by FAO consultant Marco Piazza include:  
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a) no filled-in paper field form from the 2005 NFI are available, thus forcing the relocation effort to be based 

solely on gps coordinates with no explicit references to the marker point;  

b) the iron rods, placed ten years ago, may have been removed (on purpose or accidentally) by the local 

population, particularly because, given the context of Bangladesh and its very high population density, it’s very 

likely that the majority of the plots fell on settlement/village areas – this point also underlines the importance 

of always involving the local population by informing village chief about the NFI activities, in that way, chances 

of tampering would be reduced ;  

c) due to staff changes within the Forest Department, very few of the current staff was actively involved in the 

previous NFI. 

The fourth attempt revisited tract 180. For this attempt the plot forms had been located which provided 

additional information of land use section. A plotted layout of trees was created for each plot using ‘R’ 

software (Figure 1). Members from SilvaCarbon and 14 FD participants from their QA/QC training and FAO 

joined the mission. At the end of the two days field exercise a brief informal meeting was held among the 

participants to collect feedback. Although the ultimate decision will have to come from the FD, the following 

feedback was gathered:  

- The process of relocating old plots is, in any case, very time consuming. This would affect logistic 

arrangement and time estimates for the collection of data in the new plots.  

- The NFI will likely have many more clusters then the 299 of the old one, so the relocating effort would 

interest only a fraction of the new clusters.  

- The very dynamic nature of the landscape makes it difficult to rely on features used as reference points 10 

years ago.  

- Some estimate of change (at regional / provincial level) can still be obtained even if data collection does not 

occur in the exact location as 2005. 

 

FIGURE 1: PLOTTED TREE LAYOUT PRODUCED IN R 

 

No Date Location Tract/Plot  
visited 

Participation Equipment 

1 27-Jul-15 Srimongal 187 and 188 SilvaCarbon / FAO / 
NFMS group 

GPS, Compass, database export, 
maps 

2 27-Aug-
15 

Gazipur 180/3/4 FAO/FD GPS, Compass, database export, 
maps,  metal detector 

3 6 -Nov-15 Gazipur 179 FAO GPS, Compass, database export, 
maps , metal detector 
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4 7-Mar-16 Gazipur 180/1/3/4/ FD/FAO/SilvaCArbon GPS, Compass, database export, 
maps, plotted layout of trees, metal 
detector, plot forms 

3. Discussion 
Four attempts to relocate the 2005 plots have been carried out with limited success. In early attempts the 

failure was attribute to a lack of resources, most notably the plot forms and metal detector. The discovery of 

the plot forms in February 2016 was seen as a critical factor in the process. It was hoped that the forms would 

provide useful illustrations and additional descriptions they in fact provide limited additional information. 

Illustrations mostly related to a description of land use section, which is not at a scale to be useful for this 

purpose.  

The closest attempts to find plots occurred when teams spoke with local land owners mentioned in the plot 

forms who often recalled FD members conducting the survey. However, in these occasions, the locations 

described by the locals were between 50m-100m away from the GPS point. Through these experiences it has 

become increasingly apparent that the GPS coordinates are highly unreliable.  

In acknowledging the unreliability of the GPS coordinates, the remeasurement process is reliant on two 

factors: 1) the reference points and 2) the surveyed trees as references. However the former is dependent on 

the GPS point being useful in bringing crews close enough to the reference points, which based on 

experiences to date is no certainty, and the latter proves unreliable given the dynamic nature of land use in 

Bangladesh and the short rotation of trees outside of forests which account for the major proportion of the 

country’s carbon stocks.  

For example, in searching for Tract 180 in March, the team was confident they had located the general area of 

the plot based on reference point information. This was confirmed by local land owner Mr. Harun who home 

was mentioned as a reference point. Mr. Harun recalled the crew from FD surveying his land some 10 years 

earlier. When Mr. Harun observed the tree list he confirmed that all trees listed on his property 

(approximately 15) had been sold. He also proudly produced the wooden bench that was formerly a 

Eucalyptus camaldulensis surveyed on his property. The absence of the trees meant the teams were unable to 

identify the line of plot centre which would be critical for remeasurement. 

It is notable that the four attempts have been carried out in ‘non-forest’ areas. Each tract selected for 

remeasurement were chosen largely for logistical ease but also because they would seem logically to be the 

easiest to relocate due to their more distinct landscape pattern, compared to a more homogeneous forested 

plot. Given the results in the target areas, the implications for locating plots heavily forested plots in the 

Sundarbans or CHT is poor.  

4. Conclusions and recommendations 
It is well acknowledged that locating the 2005 plots will be a difficult process. However it must also be 

acknowledged that with increasing sophisticated technology and refined methodology, each of the four 

attempts were closer than the previous. In sum, the attempts carried out to date can not conclude that 

remeasurement is impossible. They do however provide some serious questions for FD to consider:  

TIMING ON SITE AND COST IMPLICATIONS:  Given the issues already mentioned, the relocation process will add a 

substantial time to the data collection process given the time taken to relocate the plot centre/start position 

at an adequate level of confidence. This has obvious implications for the cost of the inventory. While it should 

be acknowledged that a remeasurement process will always be more time consuming than a first round 



7 

survey, the added value of this process should be considered in the context of the likely accuracy that can be 

derived through the process.  

ACCURACY:   Based on findings to date, locating the plot marker may not be possible for a significant 

proportion of plots. This means that the plot centre will be estimated based on reference point and the 

accuracy of measured distances from the 2005 survey is not known. In such cases, every 1m of horizontal 

error from plot centre accounts for 2m of plot lost (1m on either side). If the centre is out by 5m, only 25% of 

the original plot area will be missed and 25% of new areas will be remeasured, accounting for a 50% variation 

from the original data. Based on the experience in remeasurement attempts to date, relocating the plot start 

to within 5m would be considered a good result.  

RETURN ON INVESTMENT:  In light of the above, the data may be less robust and of limited values in a reporting 

sense, in which case the return on investment may turn out to be marginal.  

4.1 OPTIONS FOR REMEASUREMENT 
1. Remeasure all plots as part of the current inventory 

In this case further field missions are required to determine if an efficient methodology for relocation is 

possible. Given the time constraints and urgency to finalise the design, this would need to occur immediately. 

Aiming for a 5% sample of the original tracts (approximately 15) across different forest types may provide a 

more robust indication of the feasibility for remeasurement. Field teams would need to be mobilised 

immediately and the conclusion, based on current experience may likely be that it is indeed unfeasible. The 

cost implications would need to be considered factoring the additional time required to relocate the old plots.  

2. Remeasure a partial sample as part of the current inventory 

Remeasuring a subset of the plots may still provide useful data whilst limiting the overall time spent on the 

process. For this to occur, further field tests as mentioned in point one would need to occur. A statistical 

methodology would need to be defined also.  

3. Conduct a close out survey as a separate, parallel process 

So as not to delay the current NFI process, a parallel survey could be carried out for a subset of plots. This 

would require its own separate funding arrangement.  

4. Collect only a partial section of the plot 

To save time in the data collection process, a subsection of the 250m plot may be collected. This may be 

applied to options 1 to 3.  

5. Not consider the 2005 NFA 

Due to the reasons mentioned herein, the option to not consider the 2005 NFA may be an appropriate 

management decision based the financial and accuracy/viability issues mentioned above.  

4.2 Next steps 
In order to finalise the design for the current NFI a decision on re-measurement is necessary. To facilitate this 

decision, the NFMS group and members of the QA/QC field crews that participated in the recent field activity 

to tract 180, should discuss their experience with the higher forest department officials.  

To ensure smooth delivery of the current NFI, a decision should be made by mid April 2016.   
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Appendix 1. Persons attended in the field trips for 5 tracts 
 

S/

L Name 

Gender Organiza

tion Designation Phone no. e-mail 

1.  Mr. Md. Sanaullah 

Patwary 

M BFD DFO, 

Management 

Planning 

Division, 

Chittagong 
01816301439 dcfsanaullah@gmail.com 

2.  Mr. Mollah Rezaul 

Karim 

M BFD DFO, Pulpwood 

Division, 

Bandarban 
01712212566 rezaulbfd@gmail.com 

3.  

Mr. Imran Ahmed 

M BFD 

DFO, Social 

Forestry, Rajshahi 

017614946000171

1445247 imranforest@gmail.com 

4.  Mr. Md. Salah 

Uddin 

M BFD DFO, 

CHT(South), 
Rangamati 

01712263767 dfochts@gmail.com 

5.  Mr. Abu Naser Md. 
Yasin Newaz 

M BFD Director, Forestry 

Science and 

Technology 

Institute, 

Chittagong 
01711447161 newaz.y@gmail.com 

6.  Mr. Mollah Mizanur 

Rahman 

M BFD 

DFO, Social 

Forestry, Bagura 
01732685308 

mmmizan2007@yahoo.co

m 

mmmizanurdfo@gmail.co

m 

7.  Mr. Mod. Matlubur 

Rahman 

M BFD ACF, Chittagong 

(South), 
Chittagong 

 01712627900 

mrahman10169@gmail.co

m 

8.  Mr. Md. Abdur 

Rahman 

M BFD ACF, Mymensing 

Division, 

Mymensing 

+8801711064519, 

+8801969496890 rahmanacf@gmail.com  

9.  

Mr. Md. Hossain 

M BFD ACF, Coastal 

Forest Division, 

Chittagong +880183081252 Hossain_fd@yahho.com 

10.  Mr. Md. Belayet 

Hossain 

M BFD 

ACF, Sundarban 

(East), Bagherhat 

 

+8801712984500, 

+8801712567849, 

+8801914123561

1 

belayet.hossen70@yahho.c
om 



9 

11.  Mr. Mostafizur 

Rahman 

M BFD ACF, Social 

Forestry, Dinajpur 

 +8801917595757 

 

12.  Mr. G. M. Abu 

Baker Siddique 

M BFD ACF, Chittagong 

(North), 
Chittagong 

+8801718848759 abakeracf@gmail.com  

13 

Mr. Md. Jamal 

Hossain Talukdar 

M BFD 

ACF, WM&NC 

Division, Khulna 

 +8801712257212 jamal.tacf@gmail.com  

14 

Mr. Tauhidor 

Rahman 

M BFD Forester, 

Sundarban (East), 

Bagherhat 

+8801712643117, 

+8801974676151 

tauhidor.rahaman@yahoo.c

om 

15 Mr. Zaheer Iqbal  M BFD DCF, RIMS Unit  +8801711443750 z.iqbal60@gmail.com 

16 Mr. Liam Costello 

M FAO 

Project Officer  +8801795201413 Liam.Costello@fao.org 

17 Ms. Afroza Begum 

F BFD 

Research Officer  +8801711283846 b.afroza@yahoo.com 

18 

Ms. Heather 

Hayden 

F Trainer 

USFS 

 

hhayden@fs.fed.us 

19 Mr. Dana Lambert 

M Trainer 

USFS  

 

dlambert@fs.fed.us 

20 

Ms. Rukshana 

Sultana 

 

F Country 

Coordinat

or 
SilvaCarbon 

Bangladesh  +8801735442679 

rukshana@silvacarbon-

bd.org 

21 Ms. Persia Nargis 

F Program 

officer SilvaCarbon 

Bangladesh  +8801735442709 

peresia@silvaCarbon-

bd.org 

22 

Mr. Baktiar Nur 

Siddiqui 

M DFO, 

Dhaka 

Forest 

Division  BFD +8801711819670 baktiar1971@gmail.com 

23 

Ms. Shamima 

Begum Shewly  

F Research 

Officer  

BFD  +8801931407861 to.shewli99@gmail.com 

24 Mr. Babluzzaman  

M Forester  

BFD +8801718003727 zzaman1978@gmail.com 

25 Matieu Henry  

M CTA 

FAO   Matieu.henry@fao.org 
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26 Ms. Mariam Akhter  

F Forestry 

Officer  

FAO +8801711170697 Mariam.akhter@fao.org 

27 

Ms. Raihana 

Siddiqui 

F CF 

BFD +8801761494611 raihana003@yahoo.com 

28 Mr. Jahir Akon 

M DFO 

BFD +8801761494616 jahirakon@ymail.com 

29 

Mr. Hossain 

Mohammad Nishad 

M DFO, 

Dhaka 

Social 

Forest 

Division  BFD +8801715005677 hmnishad@gmail.com 

30 Mr. Md Sayed  Ali 

M DFO, 

Sundarba

n West 

Division, 

Khulna BFD +8801819810303 sayed13143@gmail.com 

31 Mr. Tarik Aziz 

M Research 

Officer  

BFD +8801790284328 tariqaziz9718@gmail.com 

32 Ms. Umme Habiba  

F DCF, 

Monitorin

g & 

Evaluatio

n Unit  BFD +8801712583892 habiba_fo@yahoo.com 

33 Mr. Ulaf Kuegler  

F Methemat

ical 

Statisticia

n USFS  okuegler@fs.fed.us 

34 

Mr. Md. Aminul 

Islam 

F Sociologi

st  

BFD +8801712859311 

Aminul.sociologist@yahoo

.com 

35 

Quazi Md. Nurul 

Karim 

F ACF  

BFD +8801711395992 Quazi.karim@gmail.com 

36 Mr. Modinul Ahsan 

F ACF 

BFD +8801718783529 ahsanmodinul@gmail.com 

37 Mr. Rajesh Chakma 

F ACF 

BFD +8801783387764 

chakmarejeshfd@gmail.co

m 

38 Mr. Imran Ahmed  

F DFO, 

Social 

Forest 

Division,

Rajshahi BFD  +8801761494600 imranforest@gmail.com 

mailto:jahirakon@ymail.com
mailto:%20%3cscript%20type='text/javascript'%3e%20%3c!--%20var%20prefix%20=%20'ma'%20+%20'il'%20+%20'to';%20var%20path%20=%20'hr'%20+%20'ef'%20+%20'=';%20var%20addy69260%20=%20'dfokushtia'%20+%20'@';%20addy69260%20=%20addy69260%20+%20'gmail'%20+%20'.'%20+%20'com';%20document.write('%3ca%20'%20+%20path%20+%20'/''%20+%20prefix%20+%20':'%20+%20addy69260%20+%20'/'%3e');%20document.write(addy69260);%20document.write('%3c//a%3e');%20//--%3e/n%20%3c/script%3e%3cscript%20type='text/javascript'%3e%20%3c!--%20document.write('%3cspan%20style=/'display:%20none;/'%3e');%20//--%3e%20%3c/script%3eThis%20e-mail%20address%20is%20being%20protected%20from%20spambots.%20You%20need%20JavaScript%20enabled%20to%20view%20it.%20%3cscript%20type='text/javascript'%3e%20%3c!--%20document.write('%3c/');%20document.write('span%3e');%20//--%3e%20%3c/script%3e%20/%20hmnishad@gmail
mailto:sayed13143@gmail.com
mailto:imranforest@gmail.com
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Appendix 2. Pictures  
 

Tract 179 (6th November  2015) Google earth snap shots for the plots 

  
 
 

Tract 180 (27th August 2015)  

 

 

 

Tract 187 (27th July 2015)  

  
Tract 188 (27th July 2015)  
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