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Preface

Vietnam is one of the most biologically diverse countries on Ediri.a conservation hotspot
supporting nearly 10 percent of the global total of mammal and bird spediteny species are

found only in Vietnam or in few other places. It is recognised as having especially high rates of
terrestrial endemism. For examplie, the decade to 2002, 13 new genera, 222 new species and 30
new subspecies of plants were described in Vietmamany endemic to the countryits freshwater
biodiversity is equally significafdr its conservation values. ®beassemblageof ecosysters,

plants and animals play a critical role in national development and welljggiogiding economic
sectors and local communities with essengabds and servicesret, human uses and consumption
are placing stress athis natural systemfundationfor development. Nearly 700 species are
threatened with extinction nationally while over 300 species are threatened with global extinction.
Fortyy Ay S 2F +ASGylYUa 3Ft206ltfte GKNBFIGSYSR aLISOASaA
that they facea high risk of extinction in the wild in the immediate futdre.

At the same time, Vietnam is undergoing a prolonged periagyoid and successfelconomicand
socialdevelopment Sgnificant advancem poverty alleviatiorg areduction from 58% in 199%®

15.9%in 2006 ¢ urbanisationandindustrialisatiothavebeen achievedThis growth hasesulted in

significant anctontinuingincreases in electricity demandin April 2010, the Ministry of Industry and

¢NF RSQa 9t SOGNROA I 2itsloechsizindredse NBemandZdorkhe Xehrirém 188 A 4 SR
to 17%. Demand for power in the first quarter of 2010 rose h2%0In 2008, growth in electrical

output increased by 13% and in 2009 by $4%

Tomeet these growing demandahile also trying to minimisaegative environmental effects

planners and scientis@re endeavouringo establisha balancedenergy mixor the country The

D 2 @S Ny 8"PygnierDavelopmenlanfor 2006-2015reflectsthat goal Hydropoweris

projected ane ofthe main sourceof electricity,with ambtious planstodany2 a0 2F G KS vy I {
river systems.

Despite its important roleas a renewable resource replacifogsil fuel dependent power generation,
hydropowercomes with its own signdant social and environmental cosfhe challenge facing
Vietnam issettling onthe rightscale and pace of hydropower development so thatural resources
and their uses by other sectors are maintained along with biodiveasitysocial and cultural assets
Potential losses idevelopment social and environment&hlues of biodiversitpeed tobe weighed
against theeconomic and socidlenefitsof hydropower: It is in this context that Strategic
EnvironmentaAssessmenor EA is valuableas a development planning tool

This set of good practice manu&lsy Biaodliversity and Development of the Hydropower Sector:
Lessons from the Vietnamese Experiémedesigned tancreaseour undestanding of the

relationship etween hydopower and biodiversity, and provide guidance on #ssessmentools

that are available tdelp minimise negative and unwanted side effects of hydropower development.

! World Bank, 2007, Biodiversityjetham Environment Monitor, Hanoi, Vietnam
2UNDP, Migration, Development and Poverty Reduction Workshop & UNDP HDR, Monday 5 October 2009

®Mr. Do Duc Quan Deputy Director Generaf &nergyDepartment, MOIT. Workep on Power Development,
7 January 200
{ .
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1. Introduction

The Government of Vietnatmas embarked oa major expansion of the hydropower sectehnichis
transforming the aquatic systems of the countill main river systems are or will be dammed by
one orcascades dfiydropower projects; each with road access and transmission lines and linked
developmentshapingthe terrestrial aquaticand social environmentRecentstrategic assessments
of the relationship between hydropower and biodiversity in Vietham have concltiiked
development envisagedould bringeconomic social anceven someenvironmentalbenefits Yet

the pace and scale difiat development is well beyond existingechanismaand capacitiesor
addressing social and environmengdlectsand the full economic consequencedydropower
development is proceeding on a rapid and comprehensive scale for maximising power and profits but
with only rudimentary or even misleading informai and analysis on its sustainability and
implications for other sectors and social and natural systefhe maintenance of ecosystem
integrity, including the effects of multiple hydropower schemes within a river basin has been
identified by governments bthe region and their international partnees a key strategiconcern

for hydropower development in Vietnaand elsewhere in the MekorBasin®

There isaneed for capacity development, research and information sharing on two fronts:irfirst
relationto the potential effects of hydropower development on biodiversignd secongin relation
to the tools and methods available to integrate consideration of biodiversity issues into
hydropower planningand development

With funding from the CEPF Small Grants Program, kDiiktnational 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 Sectoessons from the
Vietnamese Experiengeontains the following documents:

0] Volume I¢ A Review of the Effects of Hydropower Development on Biodiversity in
Vietham

(ii) Volume lic Hydropower and Biodiversity: The Use of Strategic Environmental
Assessment asevelopment Planningool

(i) Biodiversity and Hydropower Factsheet

(iv) Practice Note- Hydropower and Biodiversity: The Use of Strategic Environmental
Assessment aa Development Planningool

(V) Hydropower and Biodiversity: Lessons Learnt from the VietnameseienpeiCEROM

Thisvolume,Volume I¢ 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 betweydropower development and the
potential effects on biodiversity. The document focuses on Vietnam, but includes reference to the
results of current international knowledge. The repisra reference document for those carrying out
investigations or studies related to hydropower development in Vietnaguidecomprehensive
consideration of biodiversity issues.

Volumel is structured as follows:

* As reflected in th€009/10commitments 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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e Section lintroducesthe information kit

e Setion 2 discusssthe current context of biodiversity and hydropower development in
Vietnam

e Section 3Exploresthe relationship between hydropower and biodiversity

e Section 4 identifies data gaps and future research needs

e Section Sntroduces mitigation pproaches and examples for reducing negative impacts of
hydropower on biodiversity

e Section Gdentifies useful sourcesf further information

Box1: Key definitions
Biodiversity: The variability among living organisimsan areaand the ecological complexes ohigh
they are partjncludingdiversity within species, between species, and of ecosystems.

EcosystemA systemthat includes all livingrganismgbiotic factorg in anareaas well as itphysical
environment (abiotic factordunctioning together as a unit.

Hydropower:refers to the generation of electricity from the movement of water, under fibree of
gravity, through a turbine. Hydropower includes vemgaltscaleturbines (referred ® as micre
hydropower) but is usually a term ftargescaleoperationsassociatedvith the damming of rivers.
Dams create reservoirs which store vast quantities of water to ensure a constant and reliable fl
water (kinetic energy) to the turbines whiblso providingdditionalheight (potential energy) to
maximise the speed of the falling water, the spinning speed of the turbine and the thus the pow
output from the hydropower plant

Key Biodiversity Area (KBA)02 KBAs have been identified in Vim These areasncluding those
located outside the gazette protected area network, have been identified by Birdlife Internation
important for the conservation of globally endangered species.

Large Storage Danttams with spillway height greater thaor equal to 15mor dams with a spillway
height between 5 and 15 m and a capacity of more than 3 x 103 m3.

Environmental Management Plars 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 \
institutional arrangements for implementation of activities, budgets, responsibilities, reporting, :
feedback loops.

Environmental Mitigation:refers to activities that are implemented to reduce the severity of
impacts. There exists a hierarchy of matipn measures. First, measures are needeavoid
impacts(e.g. site selection to avoid impacts on key biodiversity areas). For negative impacts th
OFyQl 06S I @2ARSRXE I OGA2ya I NBE YySSRSR tdi2 N5
compensate for residual impacit®.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 Vihe Viethamese Governmeitén year plan from 2006 to 2015, with a
vision to 2025which outlinestrends inVietnam®@ consumption oélectricity, projected
consumptionand methods to meet present arfdture demand within the ten year periodThe 6th
PDP placeparticular emphasis on the central role lofdropowerin meeting energy needs in this
planning cycleDamshawe been builtor are planned on almajorrivers systemén the country

Riparian ecosystenthe stream channel between the high and low water marks plus the terrestr,

£ -
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landscape above the high water mark where vegetation may be influenced by elevatedtazes
floodingpatterns,or the ability of soils to hold water.

Runofthe RiverDanB Sy SN} f f & | aYlffSNIRFIY f20FGSR 1%
generate electricity. Such schemes are suitable for development on rivers witiveglaconsistent
and steady flowand avoid the need for large impoundment

Strategic Environmental Assessment (SE&Anethod forsystematicallynternalisingsustainability
principles withinpolides, plars and programs

2. Biodiversityand hydropower in Viethnam: Theontext

Already lydropower developmenin Vietham is transforming aquatic systems throughout the

country and having significant effects on terrestrial biodiversitiast 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 impaon biodiversityisinfluencedby the sizeof each projectand

cumulative effectas thenumber ofprojectson a single riveror within a river basin, increases.
Hydropower projects include a dam, reservoir and the infrastructure linked to power transmission.
Often, they involve resettiment of communities to new areas and other adjustments to surrounding
land uses.Damming a river has the potential to impact on upped downstreanreaches of the

river, the flow and function of the tributarieghe main streamaquatichabitatsand biodversity,

forest habitatsin the floodplain or basin, delta mangrosand coastal habitats, as well as the nrai
ecosystemsuch as sea grass, coral and the sediment and nutrient plume closely linked to fisheries
productivity.

Vietnam has biodiversity values of international importane&vhile covering less than one percent

2F 0KS fFyR FNBIFXZ Ad O2yil Aya OreNPXa‘ge mamisgls, LIS NOS v (i
850 species of birds and ov&s,986plant speciehiave beerrecorded in Vietnam The country has

been evaluated as one of the 16 most biologically diverse in the Warid one of the top five Asian

countries in terms of number of freshwater fish speci&$etnam isaglobal conservation priorityt

is part of the IndoBurmaWlyperHotspottefined by Conservation Internationalt contains all or

part of six Global 200 Ecoregions identified by WAMFcontains seven Centres of Plant Diversity

identified by IUCN and it contains all or part of five Endemic Bird Areas identified by BirdLife

> WCMC (1992Pevelopment of a national biogdrsity index.A discussion paper prepared by the World
Conservation Monitoring Centre, Cambridge, UK. Unpublished.

® Whitten, A. and Kottelat, M. (1996yeshwater biodiversity in Asia: with special reference to\i&hld Bank
Technical Paper No. 348/ashington D.C.: The World Bank.

"van Dijk, P. P., Tordoff, A. W., Fellowes, J., Lau, M. and Jinshuang, M. (208Yrindd’p 323330 in R. A.,
Mittermeier, Robles Gil, P., Hoffmann, M., Pilgrim, J., Brooks, T., Mittermeier, C. G., Lamoreaux, J. and da
Fonseca, G. A. B. eddotspots revisited: Earth's biologically richest and most endangered terrestrial
ecoregions Monterrey: CEMEX; Washington D.C.: Conservation International; and Mexico: Agrupacion
Sierra Madre.

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

® Davis, S. D., Heywood, V. H. and Hamilton, A. C. eds. @686s of plant diversity: a guide and strategy for
their conservation. Volume 2: Asia, Australasia and the PaCiimbridge, U.KIUCN Publications Unit.

{ -
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International’® Vietnamhas several globally important conservatietoregionsdentified by WWF

including the Lower Mekong floodlands, Central Highlands / Annamite Mountaihthamorthern
limestone forests; (Map 1 & Map 3).

Vietnam's high significance for global biodiversity conservasioaflected irthe wide diversity of
natural ecosystem@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 workbr many speciegietnam
represents the only opportunitfor their conservation10%of flora in Vietnamare endemic
species? Subsets of these species haudremely restrited global distributions, and amenly known
from one or aew individualsites.

One of the major centres of terrestrial biodiversity endemism in Vietnam is the Annéonifeéuong
Son)Mountains. Since the early 1990s, a remarkable suite of new mammal and bird dpees
been discovered in these mountajnsparalleled elsewhere in the world. The newly discovered
species include SaoRseudoryx nghetinhensisargeantlered MuntjacMuntiacus vuquangensis
Annamite Striped RabbiNesolagus timminsind Blackcrowned Barwinghctinodura sodangorum
Other centres of endemism in Vietnam include limestone karst formations, which support many
restricted-range plants an@nimals, notably in such groups as orchids, conifdend snails, cave
invertebrates™ soil invertebrates and leaf monkeysand the Hoang LieRountains, which support
high levels of endemism in plants, amphibians and several invertebrate groups.

Vietnam's remaining forest is of global biodiversity importancEhe nost extensive and widely
distributed terrestrial ecosystema the countryare evergreen forestsf various typesLowland
evergreen forests, which are distributéalow 8061,000 m asin areas with high rainfall and a short
dry season, support the highediversity of tree species (Map ¥)eciduous forestare foundin
lowland areas with a prolonged dry season. Treg dominated by a smalt number of tree species
in the Dipterocarpaceaéamily, andoften have very open structes with grassy understoreys,
supporingdistinctive plant and animal communitiedll lowlandforests, extensively cleared for
agriculture, are essential for the survival of many large mammaletnam among otter rare
speciesjncluding Javan rhinocerd#hinoceros sondaicugaurBos gauruselephantElephas
maximusand tigerPanthera tigris

1% Tordoff, A. W. ed. (2002pirectory oflmportant Bird Areas in Vietnam: key sites for conservatidanoi:
BirdLife Internationain Indochinaand the Institute of Ecology and Biological Resources.

1 Baltzer et al (2001)owards a vision for biodiversity conservation in the Forests of the Lower Mekong
Ecoregion Compleklanoi: 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.l., Farjon, A., Averyanov, L. and Regalado Jr.,
J. (2005)ietnam conifers: conservation status review 2084noi: Fauna & Flora Internatial Vietnam
Programme.

“Deharveng L., Le Cong Kiet and Bedos A. (2001) Vietnam. P20BRiA: Juberthie C. and V. Decu eds.
EncyclopaediB8iospeologicégome lll. (In French.)

®Nadler, T., Momberg, F., Nguyen Xuan Dang, and Lormee, N. {#808)mprimate conservation status
review 2002. Part 2: leaf monkeydanoi: FFI Vietham Programme and Frankfurt Zoological Society.

{ .
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Map 1 Ecoregions in Vietham
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Map 2 Land use, land cover and vegetation types in Vietnam
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Limestone forest idistributed on karst formations (see Map 3). These formations are concentrated
in parts of northeastern and central Vietnam, although smaller areas are distributed elsewhere in
the country. Limestone forest ecosystems are characterised by high levetsat$éd plant and

animal endemism and are considered to be a global priority for conservatidespite extensive
clearing, they still harbour mammals and birds of conservation significance, including the Owston's
civetChrotogale owstoniDelacours langufrachypithecus delacouredshanked douc langur
Pygathrix nemaeyd-rancois's langu8emnopithecus francoiand three gibbon specieshis
Wcoregiorfls also noted for high bat diversiand endemism, as well as 300 bird speciesiiting

three nearendemic and one endemic speci€s.

Montane evergreen forests, which are distributed at higher elevations, have less diverse tree
communities however, these feests are characterised by significant specielsnessand high rates
of endemsm among epiphytic andnderstoreyfloral species, notably orchidas well as reptile and
amphibian species

Vietnamhasa wide diversity of freshwater ecosystem¥iet Nam has 2,372 riveewver 10 km long
and witha perennial flowThere are 13 riversvith basirs over 10,000 km2Although less studied
than terrestrial areas, VieamQ dquatic biodiversityncludesmanyspeciesof international
importance.Fish diversity ikigh, with 2470 specieincluding at least 268 native freshwater festd
7 speies listed asationallyvulnerable(Clupanodon punctatus, Onychostoma laticeps, Bangana
lemassoni, Spinibarbus hollandi, Tor tambroides, Cranoglanis sinadgagarius bagariugRed
Book of Viet Nam, 200@) Other aquatic taxa are also likelyle diverse, butare little studied, and
asfor fish, new species are still being identiftéd

Flowing wetlands can be grped into high gradient waters and low gradient waters. High gradient
waters, which include hill streams, rapids and waterfalls, tenoetalistributed at elevations above

300 m asl.In Vietnam, hese ecosystems tend to support high levels of endemism in fish, amphibians
and insects. Low gradient waters, such as dlowing sections of streams and riveese

concentrated at elevations bew 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 vey high levels of endemism; a large number of species are only known from a single cave
or cave system.

Vietnamalsosupports a wide variety of neor slowflowing wetlands. The total area of natural lakes
is estimated to be 20,000 ffa Peat swamps are picularly important becauséhey support
specialised organisms with localised distributions and a high degree of endéniikatural peat
swamps were once widely distributed in the Red River and Mekong Deltawware restricted to
small areas in the Meng Delta. Seasonally inundated grasslands are another important and
increasingly fragmentetabitat; they support populations of several threatened waterbirds, as well
as Wild Ric®ryza rufipogonthe wild progenitor of cultivated rice.

'®Brooks et al (200X abitat loss and extinction in the hotspots of biodiversiignservation Biology6: 90%;

923.

Y WwWF (2001) Ecoregion Profgevebsite accessed on §4April 2010,

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

¥MOSTE (1995) Biodiversity Action Plan for Viet Nam

Y ICEM, 2008, Strategic Environmental AssessmenteoQilang Nam Province Hydropower Plan for the Vu

GiaThu Bon River Basin, Prepared for the ADB, MONRE, MOITT & EVN, Hanoi, Viet Nam.

% FISTENET (2008)etnam fisheries overvievidownloaded from http://www.fistenet.gov.vn on 8 November
2006.

L Whitten, A. ad Kottelat, M. (1996lreshwater biodiversity in Asia: with special reference toVigirld Bank
Technical Paper No. 343. Washington D.C.: The World Bank.
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Map 3 Forestcover and CEPF Priority regions forconservation

*Critical Ecosystem Partnership Facility










































































































































