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Preface 

Vietnam is one of the most biologically diverse countries on Earth.  It is a conservation hotspot 
supporting nearly 10 percent of the global total of mammal and bird species.  Many species are 
found only in Vietnam or in few other places. It is recognised as having especially high rates of 
terrestrial endemism. For example, in the decade to 2002, 13 new genera, 222 new species and 30 
new subspecies of plants were described in Vietnam ς many endemic to the country.  Its freshwater 
biodiversity is equally significant for its conservation values.  Those assemblages of ecosystems, 
plants and animals play a critical role in national development and wellbeing, providing economic 
sectors and local communities with essential goods and services.  Yet, human uses and consumption 
are placing stress on this natural systems foundation for development.  Nearly 700 species are 
threatened with extinction nationally while over 300 species are threatened with global extinction. 
Forty-ƴƛƴŜ ƻŦ ±ƛŜǘƴŀƳϥǎ Ǝƭƻōŀƭƭȅ ǘƘǊŜŀǘŜƴŜŘ ǎǇŜŎƛŜǎ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ΨŎǊƛǘƛŎŀƭƭȅ ŜƴŘŀƴƎŜǊŜŘΩΣ ƳŜŀƴƛƴƎ 
that they face a high risk of extinction in the wild in the immediate future.1 

At the same time, Vietnam is undergoing a prolonged period of rapid and successful economic and 
social development. Significant advances in poverty alleviation ς a reduction from 58% in 1993 to 
15.9% in 20062 ς urbanisation and industrialisation have been achieved. This growth has resulted in 
significant and continuing increases in electricity demand.  In April 2010, the Ministry of Industry and 
¢ǊŀŘŜΩǎ 9ƭŜŎǘǊƛŎƛǘȅ wŜƎǳƭŀǘƻǊȅ !ǳǘƘƻǊƛǘȅ ǊŀƛǎŜŘ its forecast increase in demand for the year from 15% 
to 17%.  Demand for power in the first quarter of 2010 rose by 20.2%.  In 2008, growth in electrical 
output increased by 13% and in 2009 by 14%3.  

To meet these growing demands, while also trying to minimise negative environmental effects 
planners and scientists are endeavouring to establish a balanced energy mix for the country. The 
DƻǾŜǊƴƳŜƴǘΩǎ 6th Power Development Plan for 2006-2015 reflects that goal. Hydropower is 
projected as one of the main sources of electricity, with ambitious plans to dam Ƴƻǎǘ ƻŦ ǘƘŜ ƴŀǘƛƻƴΩǎ 
river systems.   

Despite its important role as a renewable resource replacing fossil fuel dependent power generation, 
hydropower comes with its own significant social and environmental costs. The challenge facing 
Vietnam is settling on the right scale and pace of hydropower development so that natural resources 
and their uses by other sectors are maintained along with biodiversity and social and cultural assets. 
Potential losses in development, social and environmental values of biodiversity need to be weighed 
against the economic and social benefits of hydropower. It is in this context that Strategic 
Environmental Assessment, or SEA, is valuable as a development planning tool. 

This set of good practice manuals ƻƴ άBiodiversity and Development of the Hydropower Sector: 
Lessons from the Vietnamese Experienceέ is designed to increase our understanding of the 
relationship between hydropower and biodiversity, and provide guidance on the assessment tools 
that are available to help minimise negative and unwanted side effects of hydropower development.   

                                                           
1
 World Bank, 2007, Biodiversity, Vietnam Environment Monitor, Hanoi, Vietnam 

2
 UNDP, Migration, Development and Poverty Reduction Workshop & UNDP HDR, Monday 5 October 2009 

3
 Mr. Do Duc Quan , Deputy Director General of Energy Department, MOIT. Workshop on Power Development, 

7 January 2010.  
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1. Introduction 

The Government of Vietnam has embarked on a major expansion of the hydropower sector which is 
transforming the aquatic systems of the country.  All main river systems are or will be dammed by 
one or cascades of hydropower projects ς each with road access and transmission lines and linked 
development shaping the terrestrial, aquatic and social environment.  Recent strategic assessments 
of the relationship between hydropower and biodiversity in Vietnam have concluded the 
development envisaged would bring economic, social and even some environmental benefits.  Yet, 
the pace and scale of that development is well beyond existing mechanisms and capacities for 
addressing social and environmental effects and the full economic consequences.  Hydropower 
development is proceeding on a rapid and comprehensive scale for maximising power and profits but 
with only rudimentary or even misleading information and analysis on its sustainability and 
implications for other sectors and social and natural systems.  The maintenance of ecosystem 
integrity, including the effects of multiple hydropower schemes within a river basin has been 
identified by governments of the region and their international partners as a key strategic concern 
for hydropower development in Vietnam and elsewhere in the Mekong Basin.4 

There is a need for capacity development, research and information sharing on two fronts: first, in 
relation to the potential effects of hydropower development on biodiversity and second, in relation 
to the tools and methods available to integrate consideration of biodiversity issues into 
hydropower planning and development.  

With funding from the CEPF Small Grants Program, ICEM ςInternational Centre for Environmental 
Management has prepared an information kit that aims to assist in filling these gaps. This 
information kit, Biodiversity and Development of the Hydropower Sector: Lessons from the 
Vietnamese Experience, contains the following documents: 

(i) Volume I ς A Review of the Effects of Hydropower Development on Biodiversity in 
Vietnam 

(ii) Volume II ς Hydropower and Biodiversity: The Use of Strategic Environmental 
Assessment as a Development Planning Tool 

(iii) Biodiversity and Hydropower Factsheet  

(iv) Practice Note  - Hydropower and Biodiversity: The Use of Strategic Environmental 
Assessment as a Development Planning Tool 

(v) Hydropower and Biodiversity: Lessons Learnt from the Vietnamese Experience CD-ROM 

This volume, Volume I ς A Review of the Effects of Hydropower Development on Biodiversity in 
Vietnam, targets civil society, Government and donors and aims to be an accessible, practical 
overview of current knowledge on the relationship between hydropower development and the 
potential effects on biodiversity. The document focuses on Vietnam, but includes reference to the 
results of current international knowledge. The report is a reference document for those carrying out 
investigations or studies related to hydropower development in Vietnam to guide comprehensive 
consideration of biodiversity issues.  

Volume I is structured as follows: 

                                                           
4
 As reflected in the 2009/10 commitments of Mekong River Commission member countries to adopt 

sustainable hydropower guidelines and to conduct a SEA of hydropower proposals for the mainstream 
Mekong River. 
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 Section 1 introduces the information kit 

 Section 2 discusses the current context of biodiversity and hydropower development in 
Vietnam  

 Section 3 explores the relationship between hydropower and biodiversity  

 Section 4 identifies data gaps and future research needs 

 Section 5 introduces mitigation approaches and examples for reducing negative impacts of 
hydropower on biodiversity 

 Section 6 identifies useful sources of further information 
 

Box 1: Key definitions  
Biodiversity: The variability among living organisms in an area and the ecological complexes of which 
they are part, including diversity within species, between species, and of ecosystems. 

Ecosystem: A system that includes all living organisms (biotic factors) in an area as well as its physical 
environment (abiotic factors) functioning together as a unit.  

Hydropower: refers to the generation of electricity from the movement of water, under the force of 
gravity, through a turbine. Hydropower includes very small-scale turbines (referred to as micro-
hydropower) but is usually a term for large-scale operations associated with the damming of rivers. 
Dams create reservoirs which store vast quantities of water to ensure a constant and reliable flow of 
water (kinetic energy) to the turbines while also providing additional height (potential energy) to 
maximise the speed of the falling water, the spinning speed of the turbine and the thus the power 
output from the hydropower plant  

Key Biodiversity Area (KBA): 102 KBAs have been identified in Vietnam. These areas, including those 
located outside the gazette protected area network, have been identified by Birdlife International as 
important for the conservation of globally endangered species.   

Large Storage Dam: dams with spillway height greater than or equal to 15m, or dams with a spillway 
height between 5 and 15 m and a capacity of more than 3 x 103 m3. 

Environmental Management Plan: A combination of activities that are implemented to ensure the 
environmental performance of a project is satisfactory and in line with legislation and agreed 
commitments. The Plan includes details on environmental mitigation and monitoring, together with 
institutional arrangements for implementation of activities, budgets, responsibilities, reporting, and 
feedback loops.  

Environmental Mitigation: refers to activities that are implemented to reduce the severity of 
impacts. There exists a hierarchy of mitigation measures. First, measures are needed  to avoid 
impacts (e.g. site selection to avoid impacts on key biodiversity areas).  For negative impacts that 
ŎŀƴΩǘ ōŜ ŀǾƻƛŘŜŘΣ ŀŎǘƛƻƴǎ ŀǊŜ ƴŜŜŘŜŘ ǘƻ ǊŜŘǳŎŜ ǘƘŜƛǊ ƛƴǘŜƴǎƛǘȅΦ   !ƭǎƻΣ  ŀŎǘƛƻƴǎ ŀǊŜ ǊŜǉǳƛǊŜŘ to 
compensate for residual impacts (e.g. by providing compensatory protected areas).  Finally, the 
benefits of the projects should be enhanced and equitably shared. 

Environmental Monitoring: refers to a process of observation of the environmental performance 
and impacts of a project to validate impact predictions and inform the development of adaptive 
management measures.  

Power Development Plan VI: the Vietnamese Government ten year plan from 2006 to 2015, with a 
vision to 2025, which outlines trends in VietnamΩs consumption of electricity, projected 
consumption, and methods to meet present and future demand within the ten year period. The 6th 
PDP places particular emphasis on the central role of hydropower in meeting energy needs in this 
planning cycle. Dams have been built or are planned on all major rivers systems in the country.  

Riparian ecosystem: the stream channel between the high and low water marks plus the terrestrial 
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landscape above the high water mark where vegetation may be influenced by elevated water tables, 
flooding patterns, or the ability of soils to hold water.  

Run of the River Dam: ƎŜƴŜǊŀƭƭȅ ŀ ǎƳŀƭƭŜǊ ŘŀƳ ƭƻŎŀǘŜŘ ƻƴ ŀ ǊƛǾŜǊ ǘƘŀǘ ǳǎŜǎ ǘƘŜ ǊƛǾŜǊΩǎ ƴŀǘǳǊŀƭ Ŧƭƻǿ ǘƻ 
generate electricity. Such schemes are suitable for development on rivers with relatively consistent 
and steady flows and avoid the need for large impoundments. 

Strategic Environmental Assessment (SEA): a method for systematically internalising sustainability 
principles within policies, plans and programs.  

2. Biodiversity and hydropower in Vietnam: The context 

Already hydropower development in Vietnam is transforming aquatic systems throughout the 
country and having significant effects on terrestrial biodiversity.  Most catchments are targeted for 
development of large numbers of additional large to small hydropower projects over the next decade 
as set out in the national and provincial power plans.   

The type and intensity of impact on biodiversity is influenced by the size of each project and 
cumulative effects as the number of projects on a single river, or within a river basin, increases.  
Hydropower projects include a dam, reservoir and the infrastructure linked to power transmission.  
Often, they involve resettlement of communities to new areas and other adjustments to surrounding 
land uses.  Damming a river has the potential to impact on upper and downstream reaches of the 
river, the flow and function of the tributaries, the main stream aquatic habitats and biodiversity, 
forest habitats in the floodplain or basin, delta mangroves and coastal habitats, as well as the marine 
ecosystems such as sea grass, coral and the sediment and nutrient plume closely linked to fisheries 
productivity.     

2.1 Biodiversity in Vietnam 

Vietnam has biodiversity values of international importance - while covering less than one percent 
ƻŦ ǘƘŜ ƭŀƴŘ ŀǊŜŀΣ ƛǘ Ŏƻƴǘŀƛƴǎ ŀǊƻǳƴŘ ǘŜƴ ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǎǇŜŎƛŜǎΦ Over 109 large mammals, 
850 species of birds and over 15,986 plant species have been recorded in Vietnam.  The country has 
been evaluated as one of the 16 most biologically diverse in the world,5 and one of the top five Asian 
countries in terms of number of freshwater fish species.6 Vietnam is a global conservation priority. It 
is part of the Indo-Burma ΨHyper-HotspotΩ defined by Conservation International.7 It contains all or 
part of six Global 200 Ecoregions identified by WWF.8  It contains seven Centres of Plant Diversity 
identified by IUCN;9 and it contains all or part of five Endemic Bird Areas identified by BirdLife 

                                                           
5
 WCMC (1992) Development of a national biodiversity index. A discussion paper prepared by the World 

Conservation Monitoring Centre, Cambridge, UK. Unpublished. 

6
 Whitten, A. and Kottelat, M. (1996) Freshwater biodiversity in Asia: with special reference to fish. World Bank 

Technical Paper No. 343. Washington D.C.: The World Bank. 

7
 van Dijk, P. P., Tordoff, A. W., Fellowes, J., Lau, M. and Jinshuang, M. (2004) Indo-Burma. Pp 323-330 in R. A., 

Mittermeier, Robles Gil, P., Hoffmann, M., Pilgrim, J., Brooks, T., Mittermeier, C. G., Lamoreaux, J. and da 
Fonseca, G. A. B. eds. Hotspots revisited: Earth's biologically richest and most endangered terrestrial 
ecoregions. Monterrey: CEMEX; Washington D.C.: Conservation International; and Mexico: Agrupación 
Sierra Madre. 

8
 WWF (2005) List of Global 200 Ecoregions. Downloaded from http://www.panda.org on 6 April 2006. 

9
 Davis, S. D., Heywood, V. H. and Hamilton, A. C. eds. (1995) Centres of plant diversity: a guide and strategy for 

their conservation. Volume 2: Asia, Australasia and the Pacific. Cambridge, U.K.: IUCN Publications Unit. 
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International.10 Vietnam has several globally important conservation ecoregions identified by WWF 
including the Lower Mekong floodlands, Central Highlands / Annamite Mountains and the northern 
limestone forests,11 (Map 1 & Map 3). 

Vietnam's high significance for global biodiversity conservation is reflected in the wide diversity of 
natural ecosystems (Map 1 & Map 2), and the high levels of plant and animal endemism supported 
by them.  

Vietnam's natural ecosystems support a large number of species with restricted global 
distributions, including many found nowhere else in the world. For many species Vietnam 
represents the only opportunity for their conservation. 10% of flora in Vietnam are endemic 
species.12 Subsets of these species have extremely restricted global distributions, and are only known 
from one or a few individual sites.  

One of the major centres of terrestrial biodiversity endemism in Vietnam is the Annamite (or Truong 
Son) Mountains. Since the early 1990s, a remarkable suite of new mammal and bird species have 
been discovered in these mountains, unparalleled elsewhere in the world. The newly discovered 
species include Saola Pseudoryx nghetinhensis, Large-antlered Muntjac Muntiacus vuquangensis, 
Annamite Striped Rabbit Nesolagus timminsi and Black-crowned Barwing Actinodura sodangorum. 
Other centres of endemism in Vietnam include limestone karst formations, which support many 
restricted-range plants and animals, notably in such groups as orchids, conifers,13 land snails, cave 
invertebrates,14 soil invertebrates and leaf monkeys,15 and the Hoang Lien Mountains, which support 
high levels of endemism in plants, amphibians and several invertebrate groups.  

Vietnam's remaining forest is of global biodiversity importance. The most extensive and widely 
distributed terrestrial ecosystems in the country are evergreen forests of various types. Lowland 
evergreen forests, which are distributed below 800-1,000 m asl in areas with high rainfall and a short 
dry season, support the highest diversity of tree species (Map 3). Deciduous forests are found in 
lowland areas with a prolonged dry season. They are dominated by a smaller number of tree species, 
in the Dipterocarpaceae family, and often have very open structures with grassy understoreys, 
supporting distinctive plant and animal communities. All lowland forests, extensively cleared for 
agriculture, are essential for the survival of many large mammals in Vietnam, among other rare 
species, including Javan rhinoceros Rhinoceros sondaicus, gaur Bos gaurus, elephant Elephas 
maximus and tiger Panthera tigris. 

  

                                                           
10

 Tordoff, A. W. ed. (2002) Directory of Important Bird Areas in Vietnam: key sites for conservation. Hanoi: 
BirdLife International in Indochina and the Institute of Ecology and Biological Resources. 

11 Baltzer et al (2001) Towards a vision for biodiversity conservation in the Forests of the Lower Mekong 

Ecoregion Complex. Hanoi: WWF Indochina Program. 

12
 Convention on Biological Diversity. Website accessed on April 20th 2010, 

http://www.cbd.int/countries/profile.shtml?country=vn 

13
 Nguyen Tien Hiep, Phan Ke Loc, Nguyen Duc To Luu, Thomas, P.I., Farjon, A., Averyanov, L. and Regalado Jr., 

J. (2005) Vietnam conifers: conservation status review 2004. Hanoi: Fauna & Flora International Vietnam 
Programme. 

14
 Deharveng L., Le Cong Kiet and Bedos A. (2001) Vietnam. Pp. 2027-2037 in: Juberthie C. and V. Decu eds. 

Encyclopaedia Biospeologica tome III. (In French.)  
15

 Nadler, T., Momberg, F., Nguyen Xuan Dang, and Lormee, N. (2003) Vietnam primate conservation status 
review 2002. Part 2: leaf monkeys. Hanoi: FFI Vietnam Programme and Frankfurt Zoological Society. 
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Map 1: Ecoregions in Vietnam 
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Map 2: Land use, land cover and vegetation types in Vietnam 
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Limestone forest is distributed on karst formations (see Map 3). These formations are concentrated 
in parts of north-eastern and central Vietnam, although smaller areas are distributed elsewhere in 
the country. Limestone forest ecosystems are characterised by high levels of localised plant and 
animal endemism and are considered to be a global priority for conservation.16 Despite extensive 
clearing, they still harbour mammals and birds of conservation significance, including the Owston's 
civet Chrotogale owstoni, Delacours langur Trachypithecus delacouri, red-shanked douc langur 
Pygathrix nemaeus, Francois's langur Semnopithecus francoisi and three gibbon species. This 
ΨecoregionΩ is also noted for high bat diversity and endemism, as well as 300 bird species including 
three near-endemic and one endemic species.17  

Montane evergreen forests, which are distributed at higher elevations, have less diverse tree 
communities, however, these forests are characterised by significant species richness and high rates 
of endemism among epiphytic and understorey floral species, notably orchids, as well as reptile and 
amphibian species. 

Vietnam has a wide diversity of freshwater ecosystems. Viet Nam has 2,372 rivers over 10 km long 
and with a perennial flow. There are 13 rivers with basins over 10,000 km2. Although less studied 
than terrestrial areas, VietnamΩǎ aquatic biodiversity includes many species of international 
importance. Fish diversity is high, with 2470 species, including at least 268 native freshwater fish and  
7 species listed as nationally vulnerable (Clupanodon punctatus, Onychostoma laticeps, Bangana 
lemassoni, Spinibarbus hollandi, Tor tambroides, Cranoglanis sinensis and Bagarius bagarius) (Red  
Book of Viet Nam, 2000)18. Other aquatic taxa are also likely to be diverse, but are little studied, and 
as for fish, new species are still being identified19.  

Flowing wetlands can be grouped into high gradient waters and low gradient waters. High gradient 
waters, which include hill streams, rapids and waterfalls, tend to be distributed at elevations above 
300 m asl.  In Vietnam, these ecosystems tend to support high levels of endemism in fish, amphibians 
and insects. Low gradient waters, such as slow-flowing sections of streams and rivers, are 
concentrated at elevations below 300 m asl, and support lower levels of endemism in fish, 
amphibians and insects. Karst systems are particularly important for freshwater biodiversity. 
Limestone karst formations frequently contain extensive subterranean stream systems, which 
support very high levels of endemism; a large number of species are only known from a single cave 
or cave system.  

Vietnam also supports a wide variety of non-or slow-flowing wetlands. The total area of natural lakes 
is estimated to be 20,000 ha20. Peat swamps are particularly important because they support 
specialised organisms with localised distributions and a high degree of endemism21. Natural peat 
swamps were once widely distributed in the Red River and Mekong Deltas but now are restricted to 
small areas in the Mekong Delta. Seasonally inundated grasslands are another important and 
increasingly fragmented habitat; they support populations of several threatened waterbirds, as well 
as Wild Rice Oryza rufipogon, the wild progenitor of cultivated rice.  

                                                           
16

 Brooks et al (2002) Habitat loss and extinction in the hotspots of biodiversity. Conservation Biology 16: 909ς
923. 
17

 WWF (2001) Ecoregion Profile ς website accessed on 24
th
 April 2010, 

http://www.worldwildlife.org/wildworld/profiles/terrestrial/im/im0210_full.html 
18 

MOSTE (1995) Biodiversity Action Plan for Viet Nam 
19

 ICEM, 2008, Strategic Environmental Assessment of the Quang Nam Province Hydropower Plan for the Vu 
Gia-Thu Bon River Basin, Prepared for the ADB, MONRE, MOITT & EVN, Hanoi, Viet Nam. 
20

 FISTENET (2006) Vietnam fisheries overview. Downloaded from http://www.fistenet.gov.vn on 8 November 
2006. 

21
 Whitten, A. and Kottelat, M. (1996) Freshwater biodiversity in Asia: with special reference to fish. World Bank 

Technical Paper No. 343. Washington D.C.: The World Bank. 
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Map 3: Forest cover and CEPF* Priority regions for conservation  

 

  *Critical Ecosystem Partnership Facility  

  




























































































