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Workshop for the development of a national wetland 
inventory for the Kingdom of Bhutan 

 

 

Background 

1. In Resolution VII.20 (1999) the Contracting Parties recognized the importance of 
comprehensive national inventory as the vital basis for many activities necessary for 
achieving the wise use of wetlands, including policy development, identification and 
designation of Ramsar Sites, documentation of wetland losses, and identification of 
wetlands with potential for restoration. More recently, Goal 3, Target 8 of the 4th Ramsar 
Strategic Plan 2016-2024 states: “national wetland inventories have been either initiated, 
compiled or updated and disseminated and used for promoting the conservation and 
effective management of all wetlands”. 

2. Ramsar Handbook 151 sets out the Convention’s recommended approach to the 
development of a national wetland inventory. The structured framework presented in 
Handbook sets out a thirteen point plan for Contracting Parties to follow in order to 
deliver a robust wetland inventory. The recommended steps are: 

 State the purpose and objective  
 Review existing knowledge and information  
 Review existing inventory methods  
 Determine the scale and resolution  
 Establish a core or minimum data set  
 Establish a habitat classification  
 Choose an appropriate method  
 Establish a data management system  
 Establish a time schedule and the level of resources that are required  
 Assess the feasibility & cost effectiveness  
 Establish a reporting procedure  
 Establish a review and evaluation process  
 Plan a pilot study  

3. Therefore, a comprehensive national wetland inventory is considered to be an important 
component for the Contracting Parties’ delivery of the conservation and management of 
wetlands under the Ramsar Convention. Sound advice has been published in order to 
assist Contracting Parties in their development and implementation of a national wetland 
inventory.   

4. In their National Report to the 13th Conference of Contracting Parties to the Ramsar 
Convention, the Government of Bhutan highlighted the fact that, despite much good 
progress towards the implementation of their obligations under the Convention, currently 
the country does not have a complete national wetland inventory. An opportunity 
therefore exists to develop a comprehensive national wetland inventory for the Kingdom 
of Bhutan.  

                                                           
1 Ramsar Convention Secretariat, 2010. Wetland inventory: A Ramsar framework for wetland inventory and ecological 
character description. Ramsar handbooks for the wise use of wetlands, 4th edition, vol. 15. Ramsar Convention 
Secretariat, Gland, Switzerland. 
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Experience in Myanmar 

5. The governments of Myanmar and Norway are cooperating in the field of Conservation of 
Biodiversity and Management of Protected Areas in Myanmar. Implementation of the 
project is the responsibility of the Norwegian Environment Agency (NEA) through close 
cooperation with the Myanmar Ministry of Natural Resources and Environmental 
Conservation (MONREC) and the Nature and Wildlife Conservation Division (NWCD). 

6. One of the key outputs from this bilateral project has been the development of a national 
wetland inventory for Myanmar. Though not initially identified as a high priority activity, 
the development of a robust national inventory was subsequently recognized as being 
essential for the delivery of wise use of wetlands across the country. 

7. The development of the national wetland inventory in Myanmar utilized the Ramsar 
Convention’s guidance in order to develop an approach that would meet the specific 
needs of the Contracting Party and that would also be pragmatic in its approach. 
Additionally, the national wetland inventory was developed within a limited resource 
budget, relying primarily on freely available digital geospatial datasets and a limited 
amount of digitization of Government information.  

8. One of the outcomes of the development of the national wetland inventory in Myanmar, 
and a positive added value of the bilateral cooperation between the governments of 
Norway and Myanmar, is that the approach pursued has the potential to be applied to 
other Contracting Parties, especially where resource may be limited. 

Training Workshop 

Overview 

9. The development of the national wetland inventory in Myanmar was led by two adjunct 
members from the Institute for Land, Water and Society (ILWS), Charles Sturt University, 
namely Professor Nick Davidson and Senior Research Fellow Rob McInnes. The approach 
implemented with representatives of the Government of Bhutan focussed on developing 
the knowledge and capacity in order to create a framework for a national wetland 
inventory.  

10. The principle adopted was that the development of a National Wetland Inventory would 
facilitate future opportunities to deliver on the wise use of wetlands in Bhutan through 
activities such as prioritising sites for designation as Wetlands of International 
Importance, site management planning, participatory approaches to resource conflicts 
and strategic spatial planning.  

Training Workshop - Background 

11. A Training Workshop was held in Oxford, UK, between 25th February and 8th March 2019. 
The primary objective of the Training Workshop was to develop a framework for the 
subsequent development and implementation of a national wetland inventory for the 
Kingdom of Bhutan. The Training Workshop included a mix of information sessions and 
working sessions. The information sessions were designed to provide background 
understanding on the potential applications of a wetland inventory and how to develop 
the appropriate framework for implementation. 

12. Provision was made for sessions for the Water and Wetlands staff to make progress on 
the development of the National Wetland Inventory; and then to be able to review the 
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progress and to develop a final work plan in order to continue and finalise the 
development of the inventory on return to Bhutan. The full itinerary for the Training 
Workshop and list of participants is provided in Appendix 1. 

Training Workshop - Activities 

13. The following describes briefly the activities undertaken during the Training Workshop. 

Setting the scene and understanding the basics 
14. This session covered general introductions and set the scene for developing a national 

wetland inventory. Discussions focussed on what is a wetland inventory and the 
application of the Ramsar Convention’s guidance. 

15. The participants discussed the potential applications of a national wetland inventory and 
how to develop a consistent national framework. Topics addressed included: 

 Wetland mapping and classification  
 National wetland ecosystem assessment and natural capital accounting 
 Ramsar site designation 
 Defining the purpose and objectives for a framework for a national wetland inventory 
 Applying a wetland classification system 
 Understanding the scale and resolution  
 Developing the appropriate data management system 

 
Developing a wetland inventory framework  

16. Brainstorming sessions focussed on the purpose, objective and scope of the Bhutan 
National Wetland Inventory and the availability of data. The first part of the session 
introduced a range of geospatial datasets and discussed issues relating to scale, resolution 
and the potential to digitised data sources. The second part of the brainstorming 
discussed the type of data that could be recorded and captured within a National Wetland 
Inventory, linking data to defining wetland types and the possibility of combining data 
sources and modelling outputs. The sessions finished by capturing initial thoughts on how 
best to develop an overall framework for the National Wetland Inventory. 

 

ILWS Adjunct Rob McInnes discussing the development of the National Wetland Inventory with colleagues 
Sonam Choden, Kuenzang Om and Kinley Dem from Bhutan. 
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Field visit and review day 

17. A field visit was conducted to Cothill Fens Special Area for Conservation, near Oxford, UK. 
The site is a lowland valley mire containing one of the largest surviving examples of 
alkaline fen vegetation in central England, a region where fen vegetation is rare. The 
dominant habitats present are fen, wet woodland, reedbed and open water pools. The 
field visit provided an opportunity to review progress and to consider applications for the 
National Wetland Inventory.  

18. The field visit catalysed discussions regarding challenges with mapping mosaics of 
wetland types, understanding boundary conditions between wetlands and adjacent 
uplands, especially under ephemeral conditions, and defining specific categories of 
wetlands. 

Developing outputs and implementation 
19. The draft framework was reviewed to assess, following the field discussions, whether it 

was fit for purpose and to understand better what the challenges would be with 
operationalisation. A working session focussed on agreeing a structure to the overall 
framework, defining the desired outputs and final applications of the National Wetland 
Inventory and identifying key work tasks. 

Working session 
20. Staff from Water and Wetlands, Water Management Division, were allocated specific tasks 

and undertook several days of independent work. The work focussed on identifying and 
incorporating national datasets within the framework, undertaking a gap analysis and 
developing initial, basic statistics on the types and distribution of wetland types in 
Bhutan. 

Review session 
21. Presentations were made by the Water and Wetlands staff on progress to date and the 

challenges that had been identified. Key challenges identified included the lack of readily 
available data on certain wetland types, particularly forested wetlands, approaches to 
combining datasets to generate derived data on particular wetland types and the 
resolution of mapping. 

Wrap-up session 
22. A final wrap-up working session reviewed overall progress against the initial objectives 

and finalised an on-going work plan that would lead towards the final development of a 
National Wetland Inventory for Bhutan. 

23. The wrap-up session agreed the following method to be adopted for the development of 
the National Wetland Inventory in Bhutan:  

 Stock taking and appraisal of the available data sources, such as land use land cover 
maps and localized assessments, within Bhutan. 

 Classification of wetlands in Bhutan for use in the National Wetland Inventory.  
 Combining existing data sources for each wetland type (GIS analysis). 
 Identifying the knowledge gaps.  
 Generate a Version 1 of the National Wetland Inventory. 
 Designing a framework for the best way to achieve a more comprehensive Version 2 of 

the national wetland inventory of Bhutan. 

24. Consequently, the approach to be applied within Bhutan will comprise two stages. The 
first stage is to develop an initial Version 1 of the National Wetland Inventory based on 
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readily available data and low-cost analysis. The second stage is to address knowledge 
gaps, to address ground truthing of data, to generate tangible products and to roll out a 
more comprehensive National Wetland Inventory.  

25. However, there is also a need to ensure that the National Wetland Inventory does not 
become outdated and redundant. As information sources change and also as changes in 
the state and distribution of wetlands on the ground alter, it is important that the national 
wetland inventory is a ‘living’ resource. Therefore, there will be a need to consider 
developments post-Version 2 to provide for longer-term up-to-date information to 
support the wise use of wetlands. 

26. This Framework Document describes the progress made on developing Version 1 of the 
National Wetland inventory for Bhutan, including initial descriptions of the distribution 
and extent of different wetland types. Under the road map for the development of Version 
2, the Framework Document describes the key steps and activities required to finalize the 
production of a comprehensive and robust National Wetland Inventory. 

Further support and collaboration 

27. The final session also explored possibilities for future applications of the National 
Wetland Inventory. This provided a forum in which to discuss and evaluate the potential 
for future collaboration between the Government of Bhutan and Charles Sturt University. 

Example outputs 

28. A separate framework document was developed during and post-the workshop. This 
document sets out the overall scope of the development of the National Wetland 
Inventory for Bhutan. The framework document also pulls together the various issues 
identified and discussed during the Training Workshop. The following highlights 
examples of some of the outputs included in the framework document. 

Wetland classification 

29. Classification is an essential pre-requisite for developing a wetland inventory. As a 
starting point for any wetland inventory is to form a wetland classification by 
incorporating the major wetlands categories in the country. Bhutan currently does not 
have a standard wetlands classification. Therefore, allocating many of the data collected 
for the development of this framework to wetland types was challenging. As an essential 
process in developing this Wetlands Inventory Framework, a wetlands classification most 
appropriate for Bhutan has been developed as shown below in Table 1. 

30. The wetlands classification of Bhutan is based on the numerous field surveys carried out 
for specific sites either for management planning purposes or for providing forestry 
clearances. The other major source of information was from the Land Use Land Cover of 
2016 and SPCR springs map. Existing information on different types of wetlands is very 
limited.  

31. The Ramsar wetland type codes are derived from the Ramsar Classification System for 
Wetland Type, as approved by Recommendation 4.7 and amended by Resolutions VI.5 
and VII.11, and represents the general wetland classification provided by the 
Convention’s handbook on wetlands inventory and was developed specifically to describe 
wetland types within designated Ramsar Sites (Wetlands of International Importance).  
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Table 1. Wetland classification in Bhutan adapted from the Ramsar classification (NB: n/a Not present in 
Bhutan or information not currently available). 

 

Bhutan wetland type Sub type 
Ramsar wetland classification 
code(s) 

Inland wetlands 

A. Flowing water 
Aa. Permanent M, N 

Ab. Seasonal  M, N 

B. Standing water 
Ba. Permanent O, P, Q, R 

Bb. Seasonal O, P, Q, R 

C. Non-forested vegetated 
marshes 

Ca. Organic soils U 

Cb. Mineral soils Sp, Ss, Tp, Ts, Va, Vt 

D. Forested marshes 
Da. Organic soils Xp 

Db. Mineral soils Xf, W 

E. Springs n/a Y, Zg 

F. Limestone caves n/a Zk(b) 

Human-made wetlands 

1. Aquaculture ponds n/a 1 

2. Water storage areas n/a 2, 6 

3. Mining/excavation areas n/a 7 

4. Wastewater treatment n/a 8 

5. Irrigation and drainage canals n/a 9 

6. Irrigated land n/a 3, 4 

 

Examples of wetland types 

32. Three examples of initial outputs from the Training Workshop are shown in the maps 
below.  

Flowing water 
33. In Bhutan, the coverage of river and streams is 239.87 sq. km, which is about 0.62 % of 

the total country’s area. The major river data were extracted from the Land Use Land 
Cover (LULC 2016) of Bhutan. The river tributaries which includes first, second and third 
stream orders were generated using ASTER DEM (Digital Elevation Model) of 30 m 
resolution by creating a buffer of 1 meter on first stream order, second order with 2 meter 
and 6 meter buffer for third order on both sides. The union of the two forms the flowing 
water wetland type.  

Standing water 
34. The percentage of area covered by standing water wetland type is 0.27% of the total 

country’s area with an area of 103.64 sq. km. The data for the standing water wetland 
types are from High Altitude Wetlands of Bhutan, Low Altitude Wetlands derived from 
LULC 2016 by removing the high altitudes wetlands above 3000 m.a.s.l. This also includes 
the data from rapid assessment of wetland ecosystem services carried out by the field 
offices viz. Peling tsho, Pokchuthang, Longtey tsho.  

Non-forested vegetated marshes 
35. The available data under this category is currently limited to that within the boundaries of 

three Ramsar sites and the assessments carried out by WMD and field offices. The total 
area is 18.66 sq. km which is 0.05 % of country’s area.  
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The way forward 

36. The staff from Water and Wetlands in Bhutan will continue to refine and combine 
datasets within the overall framework of the National Wetland Inventory. During the 
spring and summer of 2019, ground-truthing and site-based evaluations will be 
conducted. The overall intention and timeframe is set out in the table below. 

Activity Completion date 

Review workshop March 2019 
Development of the Framework Document April 2019 
Completion of Version 1 of the National Wetland Inventory Summer 2019 
Completion of Version 2 of the National Wetland Inventory Spring 2022 

 

37. As the National Wetland Inventory develops, close liaison will continue between the 
representatives of the Government of Bhutan and the ILWS Adjuncts. The potential for 
future collaboration will be pursued, especially with regards to: 

 The rapid assessment of wetland ecological character and how the results of such 
assessments can be incorporated within the National Wetland Inventory. 

 The rapid assessment of wetland ecosystem services and how the results of such 
assessments can be incorporated within the National Wetland Inventory. 

 The need for specific task- based support on a variety of wetland-related issues 
including understanding wetland-dependent livelihoods and assessing the impacts of 
hydrological changes on aquatic ecology and wetland ecological character. 
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Appendix 1 

Training Workshop Itinerary 

Day Description Lead 

Sunday 
24th February 

Arrival  

Day 1 Monday  
25th February 

Setting the scene and understanding the basics  

 Welcome and Introductions Rob McInnes (RM) 
Sonam Choden (SC) 

 Background to developing a national wetland 
inventory: 
- What is a wetland inventory? 
- Ramsar guidance 

RM 
Nick Davidson (ND) 

 Applications of a national wetland inventory 
- Wetland mapping and classification  
- National wetland ecosystem assessment and 
natural capital accounting 
- Ramsar site designation 

RM 
ND 

 Developing a framework for a national wetland 
inventory 
- Defining the purpose and objective  
- Applying a wetland classification system 
- Understanding the scale and resolution  
- Developing the appropriate data management 
system 

RM 
ND  
Harvey Rodda (HR) 
 

 Brainstorming session 1: Purpose, objective and scope 
of the Bhutan National Wetland Inventory 

All 

Day 2 Tuesday 
26th February 

Developing a wetland inventory framework   

 Introduction to data sources 
- Geospatial datasets 
- Scale and resolution 
- Digitising data sources 

HR 
 

 Brainstorming session 2: Review of available data 
sources 

All 

 Attribute data and wetland types 
- What information to record? 
- Linking data to defining wetland types 
- Combining data sources and modelling 

ND 
RM 
HR 

 Brainstorming session3: Establishing a framework All 
Day 3 
Wednesday  
27th February 

Field visit and review day  

 Field visit to Cothill Fens Special Area for 
Conservation 

All 

 
 

Opportunity to review progress and to consider 
applications for the National Wetland Inventory 

All 

Day 4 Thursday  
28th February 

Developing outputs and implementation  

 Review of framework 
- Does it address the purpose? 

RM 
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- What are the challenges? 
- What will be the outputs? 

 Working session: Developing and applications of the 
national wetland inventory and identifying key work 
tasks for working sessions 

All 

Day 5 Friday  
1st March 

Working session  

 Water and Wetlands staff working session  
Day 6 Saturday 
2nd March 

Rest day  

Day 7 Sunday 
3rd March 

Rest day  

Day 8 Monday 
4th March 

Working session  

 Water and Wetlands staff working session  
Day 9 Tuesday 
5th March 

Working session  

 Water and Wetlands staff working session  
Day 10 
Wednesday 
6th March 

Working session  

 Water and Wetlands staff working session  
Day 11 
Thursday 
7th March 

Review session  

 Presentation on progress to date by Water and 
Wetlands Staff 

RM, HR 

 Discussion and evaluation of progress RM, HR 
Day 12 Friday 
8th March 

Wrap-up session  

 Water and Wetlands staff working session  
 Review and finalisation of on-going work plan RM 
Saturday 
9th March  

Departure  

 

Training Workshop – Participants 

Name  Affiliation 

Professor Nick Davidson Institute for Land, Water and Society, Charles Sturt University 
Rob McInnes Institute for Land, Water and Society, Charles Sturt University 
Dr Harvey Rodda Hydro-GIS Ltd 
Sonam Choden Water and Wetlands, Watershed Management Division, 

Department of Forests and Park Services, Ministry of Agriculture 
and Forests, Royal Government of Bhutan  

Kuenzang Om Water and Wetlands, Watershed Management Division, 
Department of Forests and Park Services, Ministry of Agriculture 
and Forests, Royal Government of Bhutan  

Kinley Dem Water and Wetlands, Watershed Management Division, 
Department of Forests and Park Services, Ministry of Agriculture 
and Forests, Royal Government of Bhutan  

 


