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Home to iconic rivers of Asia
 The great Ganges
 The mighty Brahmaputra



Landlocked

Eastern Himalayas: A Fragile Mountainous Landscapes

Heavily Forested



The Economy of 

Happiness!!!

60%



PA Net work: 51.4 (42.7 + 8.6 + 0.1)



Amochhu

Kurichhu

Gongri

River System in Bhutan

Water Availability: 109,000 m3/capita
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Politician
 Honourable Agriculture Minister

 Honourable Chair Environment and Urban Development 

Committee

Non Governmental Organizations
 WWF-Bhutan

 Royal Society for Protection of Nature

 UNDP

 Bhutan Trust Fund for Environmental Conservation

 Bhutan Foundation

Corporations
 Druk Green Power Corporation

 Environment Section – Under Construction Hydro-power 

Plants

 Bhutan Power Corporation

Tourism Council of Bhutan



Government: 
 Ministry of Agriculture and Forests

 Policy and Planning Division

 Department of Agriculture

 Department of Forests and Park Services

o Watershed Management Division

o Forest Resources and Management Division

o Ugyen Wangchuck Institute for Conservation and 

Environment

o Nature Conservation Division

 Gross National Happiness Commission

 Ministry of Finance

 Department of Public Accounts

 National Environment Commission

 National Land Commission

 National Statistical Bureau

 Ministry of Economic Affairs

 Department of Hydro-power and Power Systems

 Department of Renewable Energy

 Department of Hydro-met Services



Economy

Hydropower

Agriculture

Hydropower: 27% of country’s GDP

30,000 MW potential but 23,765 techno-

economically feasible.

6 % of the potential harnessed

Heavily affected by 

Climate Change



Hydro-power





TEEB- Bhutan

• Assess changes in ES under different hydropower 

diversification scenarios

• Inform:

1. Sustainable Hydropower Development Policy 2008

2. Alternative Renewable Energy Policy 2013

Each Scenario would seek 

to achieve RGoB’s goal 

for 2020

Policies call for diversification of energy 
sources and sustainable expansion in 

hydropower capacity



TEEB- Bhutan

 Assess changes in ecosystem services provisioning under 

different hydropower diversification scenarios

 Diversification – Large; Medium; Small etc.

 15 ES - Identified

 Recommend instruments, including PES and royalty fee 

changes to ensure benefits sharing with communities



Ugyen Wangchuck Institute 
for Conservation and 

Environmet

Watershed Management 
Division

Forest Resources and 
Management Division

Department of Hydro-
power and Power Systems

Department of Renewable 
Energy

Druk Green Power 
Corporation



NLCS

NSB

NEC

DHMS

GNHC

MoHCA

TCB

DoL

DoA

WWF

Chief Program Officer - Gross 
National Happiness Commission

Country Representative – WWF 
Bhutan

Chief Forestry Officer –
Watershed Management 

Division

Chief Engineer – Hydropower 
Development Division

Director Projects – Druk Green 
Power Corporation
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Commissioned:

1. Chhukha [336]

2. Kurichhu [60]

3. Dagachhu [126]

Under 
Construction:

1. Puna Tsangchhu
I [1200]

2. Nikachhu II [118]

Planned:

1. Kuri I [1230]

2. Gamri Chhu II 
[85]

3. Bunakha
Reservoir [180]

1. BAU
2. Dam Construction

3. Dam and Conservation

Sediment Load - PES



InVEST

System Thinking

Green Economy Model



Biophysical Models

Carbon Model

Scenario 
Generator 

Proximity Based

Nutrient 
Delivery Ratio  

Habitat Quality 

Sediment 
Delivery Ratio  

Water Yield 
Model 



Ecosystem Services

1. Provision of Food
2. Provision of fresh water (quality) – nitrogen

3. Provision of fresh water (quality)  - phosphorus
4. Habitat for species

5. Regulation of carbon sequestration and storage
6. Genetic resources

7. Timber
8. Biological Control

9. Pollination



 Bio-physical Changes projection for 2030 for the 

scenarios

- BAU

- Hydropower Construction

- Hydropower Construction with Ecosystem Services

 Value of ES projection for the scenarios [By How Much]

Ecosystem Services [Results]
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[Recommendations]

- Land use type practices up-stream

- Institution of PES to up-stream land users

- Scale of hydro-power project and influence on ES

- Recommendations for planned projects



Tashi Delek


