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MaJor FINDINGS

M Almost halt of Barth's original forest cover 15 gone much of
1t destroyed within the past three decades

B Today, just one fifth of the world's original forest cover
remains 1n large tracts of relatively undisturbed forest —
what WRI calls fi ontier forest

M Three countries — Russia, Canada, and Brazil — house
almost 70 petcent of the world's remarming frontier forest

W 40 percent of forest on Earth today qualifies as frontier forest

W Seventy six countries assessed in this study have lost @l of
therr frontier forest

B 39 percent of Earth's remaining frontier forest 1s
threatened by logging, agricultural clearng and other
human activity

M Onlv 3 percent of the world's frontier forest falls entuely
within the temperate zone (regions characterized by
moderate clunate, mcluding much of the U S and Europe)
Today, tempetate forests are the most endangered frontier
forests of all

W Half of today's frontier forest lies m boreal regions within
Canada, Russia and Alasha — mhospitable northern zones
between termperate forest and tundra

W Outside of boreal regions about 75 percent of the world's
frontier forest 1s threatened

B Eleven countries — including Finland Sweden, Vietnam,
Guaternala and Thailand — are on the verge of losing their
frontier forest These countries mamtain less than 5 percent
of their original forest s frontier and all of 1t 1s threatened

WORLD RESOURCES INSTITUTE 1 FOREST FRONTIERS INITIATIVE
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he World Resources Institute (WRI) 1s an mdependent center for

policy research and techmeal assistance on global environmental

and development issues  WRI s mission 1s to move human society
to Iive 1n ways that protect Earth s environment and 1ts capacity to provide
for the needs and aspirations of cutrent and future generations

Because people are inspired by ideas empowered by knowledge, and
moved to change by greater understanding the Institute provides —and
helps other institutions provide — objective information and practical
proposals for policy and institutional change that will foster environmentally
sound, socially equitable development WRI's particular concerns are with
globally significant environmental problems and their interaction with
economic development and social equity at all levels

The Institute s current areas of work include economcs, forests, bio
diversitv climate change energy, sustamnable agriculture, resource and
environmental information trade, technology, national strategtes for envi
ronmental and resource management business liaison, and human health

In all of ts policy research and work with institutions WRI tries to
build bridges between 1deas and action meshing the insights of scientific
research economuc and institutional analyses and practical experience
with the need for open and participatory decision making

WORLD RESOURCES INSTITUTE

1709 New York Avenue NW
Washington D C 20006, US A
http //www wr1 org/wri

WORLD RESOURCES INSTITUTE 3 FOREST FRONTIERS INITIATIVE




DATA COLLABORATORS.
World ( onservation Monttoring
Centre and World Wildlife Fund  US
Conservation Science Program

ReGIONAL DATA

COORDINATORS

Conservation International (Latin
America), and the Pacific Environment
Resources Centre (Russia)

Experts WHO HeLrep WRI
MAP THE FRONTIER FORESTS

Africa

Conrad Aveling (ECOFAC) Joerg Balsiger
Bryan Corran Lee Hannah (Conservation
Internation1l) John Hart (Wildide
Conservatton Soctety) lMlonga Itoua (World
Wildlife Fund) Robert Kasisi Dr Nadine
Laporte (University of Maryland) Jean
LeJolly (Departement de Biologie Vegetale
Unuverstte Libre de Bruxelles) Michel F
Massart (NASA Landsat Pathfinder
Program Central Africa) Asssitou Ndinga
(IUCN) Sumon Reetburgen (The World
Bank) Nicodene Tchamou (ITA) David
Wilkee (Biodrs ersity Support Program)

Asia:

Michael Green (World Conservation
Morutoring Centre) Xiaopun Li (The
Nature Conservancy) Kathv MacKinnon
(The World Bank) John MacKinnon
Denmus Netlson Evan Shield Chris
Wemmer (Conservation and Research
Center) Tony Whitten (The World Bank)
Lric Wikramanayake (World Wildlife
Fund)

ACKNOWLEDGMENTS

Oceania

(mcluding PNG).

Bruce Beehler (US State Deptartment)
Christopher Bragg (Department of
Primary Industries QFS) Gary Hartshorn
(Orgaruzation for Tropical Studies) Don
Henry (World Wildlife Fund) John Herbert
(New Zealand Forest Research Institute)
Jame Karkpatrick (University of
Tasmanta) hathy Mackinnon (The World
Bank) Denrus Netlson Dr John Nelder
(Queensland Herbarium) Stewart Noble
(Environmental Resources Information
Network) Evan Shield Tony Whitten (The
World Bank) Jann Willams (Centre for
Plant Biodiversity Research) John
Woinarski (Parks and Wildhfe Commussion
of the Northern Territorv)

South America

Jose Marcio Aytes (IBAMA) Aaron
Cavieres Thomas Defler (Caparu
Biological Station) Lowse Emmons (The
Smuthsoman Institution) Phihip Pearnside
(Instituto Nacional de Pesquisas da
Amazorua) Gustavo Fonseca
(Conservation International) Robin Foster
(Field Museurn of Natural History)
Rodolfo H Gajardo Michell (Universidtd
de Chile) Gary Hartshorn (Orgamzation
for Tropical Studies) Otto Huber (Instituto
Botanico) Rod Mast (Conservation
International) Russ Mittermeser
(Conservation International) Silvio
Olwiert (Conservation International)
Ennique Ortiz (Conserv ition
International) Claudio Padua (Unrersity
of Brazil) Carlos Peres (Universidade de
Sao Paulo) Anthony Rylands
(Conservation International) Jaime Salzar
(Fundacton Inguede) Stephan
Schwartzman (Environmental Defense
Fund) Wouter Veening (Netherlands
Commuttee for TUCN)

WORLD RESOURCES INSTITUTE

Europe and Russia*
Dmutry Aksenov and staif (Biodiversity
Conservation (¢nter) Dr Isev Alecsander
(vakut Institute of Biology ) David Gordon
(Paufic Favironment & Resources Center)
Roger Olsson (Naturinformation Ab) Risto
Panvinen nd statf (Furopean Forest
Institute) Anatoh Shvidenho
(International Institute tor Apphed Systems
Analvsis) Lisa Tracy (Pacthic Tnvironment
& Resources Center) Boris Voronov
(Institute for Water and Ecological
Problems)

North and Central

America,

Liz Barratt Brown (Naturl Resources
Defense Council) Jean Frangois Bergeron
(Mumustere des Ressources Naturelles
Gouvernement du Quebec) Dan Bullock
(M 1ntoba Natural Resources) CGhuck Garr
(Wildhte Gonservation Soclety) James
Cay ford (The Canadian Institute of
Forestry ) Rex Crawford (The Nature
Conservancy) Barry Davidson (Wildlife
Habitat Canada) Bob Demulder (Forest
Inventorv Development Group) Lourse
Emmons (The Smuthsoruan Institution)
Robrn Foster (Field Museurn of Natural
History) Tim Grev (Wildlands League)
Randy Hagenstein (The Nature
Conservancy) Mark Heathcott (Parks
Canada) Harry Hivonen (Environment
Canada) Vicky Husband (Sterra Club BC)
Laura Jackson (Protected Areas
Association) Deborah Tensen (The Nature
Conservancy) Kevin Kavanagh (World
Wildlife Fund Canada) Andy MacKinnon
(BC Forest Service) Ehizabeth My (Sierra
Club Canada) Reed Noss (Oregon State
Untversity) Chris O Brien (Ecology North)
George Powell Chris Shank (Wildlite
Management Dnvision Goternment of the
Northwest Territories) Jorge Soberon
Maznero (Comusion para el Conocimuento
y Uso de la Biodiversidad) Amanda Will
(Protected Areas Association) Tim Wilson
(Conservation Mapping) Dr ken
Winterberger (U'S Forest Service) Terje
Vold (BC Forest Service) Gule Whelan
Enns (World Wildlife Fund Canada) Steve
Zoltar (Canadian Forest Service)

FOREST FRONTIERS INITIATIVE

Reviewers.

We would like to thank the following people
who 10 addition to the individuvals named
provided valuable review comments and
other input at various stages of this project
Jams Alcorn Mark Aldrich kum Awbrey
Vitorta Berry Clare Billington Susan
Braatz Lows Carbonnier Domeruck
Dellasala Eric Dinerstein Yves Dube Nigel
Dudlev Lorene Flaming Terrs Franklin
Mark Graham Dawid Harchank Rudolf
Hewnrich Jurgen Hoth Sue Iremonger
Klaus Janz Val kapos Andret Laletin
Jean Paul Lanly Claude Leger
Massimiliano Lorenzt Richard Luxmoore
Michael McCloskey Jeff McNeely Norman
Myers David Olson Jean Poitevin Peter
Raven Kent Redford Heather Rosmarm
Nick Salafsky Jamme Salazar Andre
Savoie Jeff Sayer Peter Schiesinger KD
Singh Bruce Stemn Tom Stone Fred
Swartzendruber Frances Sullnan and
Derek Thompson Within WRI we would
like to express our gratitude to Chip
Barber Alan Brewster Jike Brunner
Bruce Cabarle Allen Hammond Jonathan
Lash Mary Paden Walter Reid Leslie
Roberts Eric Rodenburg hark Talbott
Peter Vet and Deanna Wolfire

Researchers

Steve Walters and Changhua Wu helped
immensely throughout the initial stages of
this report  We are indebted to them for
thetr invaluable assistance



TFET ™ TvF,
by oo

he word frontier con

jures up notions of new

challenges of new lands,
or new 1ntellectual endeavors ripe
for human explottation and devel
opment If a frontier 1s out there,
people will not be far behind

The frontier vision often saw

trees as a commodttv at best or
simply an obstacle in the way of
progress Over many centuries
about half of the world's forests —
almost 3 billion hectares — were
burned cleared or cut down Just
one fifth of the wotld's original
forest cover remains in large
undisturbed tracts today and the
cutting has accelerated about 16
million hectates are cut or burned
each year In the course of this
devastation we are losing species
and a valuable cornucopia of
resources, altering the
atmosphete's composttion and
brutally degrading ecosystems

FOREWORD

Road building and other
infrastructure development often
accompany ing logging mining
or other large nvestments are
also proceeding quickly Once the
way 1s paved population pressure
and landlessness 1n sorne parts of
the world especially developing
countries can prompt migration
mnto frontier regions and rapid
deforestation by small land hold
ers and large land speculators

There are better wavs to use
manage and preserve forests The
teach of human mgenuity extends
to the stewardship of trees but at
the frontiers the destruction
continues

Thus report describes for the
first time the location and status of
the wotld's frontier forests — the
large ecologically mtact and rel
atively undisturbed natural forests
that still remain Working with
several partners includmg the
World Conservation Monitormg
Centre the World Wildhife Fund
and 90 forest experts, WRI devel
oped a first map of frontier forest
areas assembling in one place
unprecedented location speciiic
information on current and future
threats to forest mtegritv

WORLD RESOURCES INSTITUTE

Using a geogiaphuc infor
mation system. WRI has developed
a single global database and a
preliminary series of regional
maps depicting the world's frontier
forests — both first of the kinds In
the coming years WRI will update
and improve these maps and get
their ohvious message to the
world's deciston makers

Ths report 1s the opening
salvo of WRI's Forest Frontiers
Initiative a five year multt
disciplinary effort to promote
stewardship m and around the
wotld's last major fronter forests
by mnfluencing investment policy,
and public opinion

For each forest frontier
region — in Amazonia, Central
Africa, Asia North Ametica and
Russia — WRI 1s building a
network of policy makers activists
nvestors and researchers to
promote alternatives to forest
destruction that take advantage of
the full economic potential of
forests not just immediate
revenue from logging and forest
clearing As part of this effort,
WRI will help build the capacity of
local organizations to carry on
this work mdependently

The bustness community 15
an mportant partner in this effort
We are working with others to
develop case studies with innova
trve firms to demonstrate the bust
ness impacts and opportunities
that sustamabilitv presents

FOREST FPONTIERS INITIATIVE

We must act quickly
Transnational logging companies
ate already operating in Stberia
and Canada and rapidly expanding
operations mto South America the
Canbbean Rim, and Central
Africa Within the next five years
many pending and proposed
contracts will be signed and the
leverage of governments and non
governmental organizations will
be greatly dinunished

At the same time, mainstream
ndustry and investors are ncreas
ngly open to change There s a
significant opportunity to increase
market demand for green timber
WRI s already a backer of the
Forest Stewardship Council the
fust mternational organization
created to evaluate accredit and
monitor ot ganizations that certify
sustainably produced forest prod
ucts Meanwhile many developing
countries are searching for practical
policy alternatives to destructive
timber harvest agreements

We are deeply grateful to the
AVINA Group and the Netherlands
Mirustry of Foreign Affairs for their
general support for the Forest
Frontiers [nitiative and to the
Wallace Global Fund for supporting
this project

Jonathan Lash
President
World Resources Institute



@ v now most people who
read a newspaper or
M . atch television know
that deforestation 1s 4 serious
problem particularly in the
tropics This World Resources
Instrtute (% RI) analysis shows
that we have lost almost half -
almost 3 billion hectares — ot the
torests that once blanketed the
edrth Fvery vear at least 16 mil
lion additional hectares tall to the
&x torch, bulldozer or cham saw '
Hidden behind such familiar
statistics, however 1s another
equally sobering reality Of the
forests that do remain standing,
the vast majority ate no more
than small or highly disturbed
preces of the fully functioning
ecosystems they once were These
modified forests should not be

e .
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INTRODUCTION

Hidden behund famibiar statisiics 1s an equally sobes-
mg realtty Of the forests thai do remain
standing, the vast magority are no more than small

or hghly disturbed preces of the fully fumctionsng
ecosysiems they once were

We believe 1t 15 time to
replace this outdated thinking
with 2 concept of frontier that is
b1sed on stewardship — taking
responsibility for the forest ind
ensuring that its riches will be
aailable for future generations
Good stewardship may men
complete protection of some
frontser forests combined with
careful management of portions
of others for both timber and

forgotten of course They are the
last refuge for some of the world's
most endangered species and they
provide important economic
products and environmental
services Yet, they may have lost
their ability to sustain themselves
in the long term To support their
full complement of plant and
animal mhabitants fragmented
forests will probably need regular
Interventions by resource
managers

In contrast, frontier forests —
large, ecologically intact, and rela-
tvely undisturbed natural forests —
are likely to survive mndefinitely
without human assistance (See
Box 1 and the Technical
Annex ) Within these forests
natural ecological and evolutionary
processes will contnue to

WORLD RESOURCES INSTITUTE
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non timber products

The change must happen
soon over the coming years,
citizens policy makers, mndustry
leaders, and others have a chance
to decide the fate of the world's
last frontier forests The key
decisions before us are windows
of opportunity that may never
open again

generate and maintain the
biodiversity upon which we all
rely Frontier forests also contribute
a large portion of the ecological
services — such as watershed
protection and chmate
stabilization — that make the
planet habitable And they ate
home to manv of the world's
remaiming indigenous peoples

Keeping Earth's last frontier
forests will require a fundamental
shift 1n how we view them From
the American Wild West of the
1800s to Russia's Far East and the
South American Amazon today,
frontiers have been seen as
lirmitless providers of land timber,
gold wildife and other sources
of wealth Careless and wasteful
a typical frontier economy mines
the forest for a quick profit and
moves on

FOREST FRONTIERS INITIATIVE



s large ntact ecosys

tems, frontier forests dif

fer fundamentally from
the fragmented or otherwise
modified forests that dorminate the
landscape today For one thing,
frontier forests are large enough
to provide 2 safe haven for all of
their indigenous species To
ensure long term survival, far
ranging arumals such as grizzly
bears, harpy eagles, and wolves
need blocks of natural habitat
thousands, if not tens of
thousands, of square kilometers in
size 344

ik
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WHY Do FRONTIER FORESTS MATTER?

Fragmented forests on the
other hand are probably too
small to support their full com
plement of species i the coming
centurtes ® Smaller tracts are
also vulnerable to processes
beyond their borders In the
Unuted States for example, the
nests of songbirds in small forest
patches are under heavy attack bv
cowbirds bluejays raccoons, and
other amimals that thrive along
forest edges 7 Many non frontier
forests also lack the natural fea
tures that native species rely on
Inthe US Paufic Northwest the
spotted owl and marbled murtelet
- burds that depend on large
standing dead trees typically
found m old giowth forests —are
threatened by loggng of these
ecosystems ®

Secure habitats for ndige
nous speces, frontier forests are
invaluable refuges for global biodi
versity Between 50 and 90 percent
of all terrestrial species inhabit the
world's forests,” and many of
them are threatened by extinc
tion primarily because of habitat
loss (See Fugure 1) By main
taining these last strongholds we
protect the biodiversity within
them and provide 4 source for
recolomzing non frontier and
restored forests with native
spectes Beyond its obvious mtrin
sic value, biodiversity supplies
humans with food medicines,
and many other staples needed to
survive and make a living

FIGURE 1

Percent of the world s endangered amimal species threatened by the loss of forest and other natural habitat
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Source TUCN Spectes Survival Lommussion 7996 [UCN Red List of Threatened 4ramals (TUCN 1996 Gland) p 36
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More than safe houses for
genes and species under siege
frontier forests maintain complex
and rmmitable ecological com
munities and processes Vast and
undisturbed, they give free play to
nature and to such natural events
as wildfires and seed dispersal by
large herbivores both of which
determine the composition and
distribution of spectes Such nat-
ural processes create unique habi
tats, including ancient stands of

old growth forest



It 18 time fo replace out-
dated thinking uith a
concept of fronter that

18 based on
stewardship

As large mtact ecosystems
governed by nature, frontier forests
provide baselme iformation on
how such systems should work
Just as doctors use standard body
temperature and blood pressure to
determine health ecologsts studv
natural forests to evaluate the
impact of different human mter-
ventions — asking, for mstance
how forest clearing mught affect
local 1amnfall patterns The results
help land managers find ways to
lighten the human footprint in
heavily used landscapes

e g

All forests help maintain the
environment il conditions that
make hite possible from regional
hydrologic cycles to global cli
mate But huge frontiets are pir
ticularlv important Frontier forest
ecosy stems store tremendous
amounts of cirbon for example —
approxumatels 43 billion tonnes
or more than all carbon that will
be released trom fossil fuel burn
ing and cement manufacture o3 er
the next 69 vears at current glob
al emisston rates ' Without these
forests, thus carbon would go
straight into the atmosphere as
carbon dioxide, a powerful green-
house gas

Protecting and responsibly
managing our last frontiers today
will help countries avoid paying
the high costs associated with
masstve forest loss and degrada
tion Hstory abounds with exam-
ples of civilizations that foundered
after deforestation led to soil ero
sion river siftation wood short
ages and other banes of
agricultural and mdustrial produc
tvity These doomed crvilizations
include ancient societies 0
Mesopotamia, the Mediterranean,
and Central America "

WORLD RESQURCES INSTITUTE

More recently crosion since
1950 due to deforestation 15 respon
sible for the loss of 5&0 muflion
hectares of fertile land worldwide
w et bigger than ul of Western
Burope ™ Loss of lirge forested
watersheds 1 blimed for heavier
flooding in India's G tnges Valley
ind government losses ot $1 hil
lion a year in property damage "
By carefully managing what's left
of the world's trontier forests we
can dramatically reduce such
environmental side effects and
COSts

Dwindling frontier forests
are also home to many of the
world's last indigenous cultures
About 50 mullion indigenous peo
ple live in tropical forests alone ™
Amazoman forests house at least
400 indigenous groups ~ 1 million
peoplem all ¥ Wiping out
indigenous cultures by transform
g forests 1s a moral crime And
when these cultures vanish so
does a gold mine of useful infor
matton about the natural world

FOREST FRONTIERS INITIATIVE

Fromter foresis are
mvaluable refuges for
global brodwer sity

A legacy inhertted from our
ancestors, Earth's last frontiet
forests may indeed be the most
valuable gift we can leave for our
children Guardians of biodiersity
ndigenous cultures, and ecological
processes, fiontiers also provide
recreattonal and ecotourism
opportunittes Because so masny
ureplaceable forests have already
disappeated the worth to future
generations of those that remain is
greater than ever

Above and beyond practical
considerations 1s the very real
aesthetic and spirtual need just to
know that remote and wild places
remain on our crowded planet
One concrete reflection of this
need 1s the constderable sum of
money many people pay to visit
such places But even to many
people who will never see them,
wild plants and animals along
with the forests that house them,
have an inalienable r1ght to exist
Certainly as Earth's most power-
ful spectes, we have a responsibil-
ity to ensure their survival
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WHAT Do WeE Know ABouT THE WoORLD'S FORESTS?

urprisingly, we know

very little about the status

of the world's forests as a

whole Most morutoring
efforts are confined to individual
countries and the results often do
not compute across borders

Sponsored by the Unuted

Nations (UN ) the most compre
henstve study of the world's
forests to date estimates recent
deforestation but gives no
information on the overall
condttion of remaining forest *
This UN study cost $4 mullion —
less than one eighth the amount
US citizens spend each day on
newspapers V'

& ;
People need to know that remote and wild places
remann oy ous crowded planet

To help fill the gap, WRI asked
the World Conservation Monitoring
Centre (WCMC) to develop a map
of Earth's forest cover as 1t appeared
8 000 years ago The result repre
sents the first detailed attempt to
show what the world's original
forest cover looked like before
humans began transforming 1t

The WRI map also shows
curtent forest cover, drawing
from an earlier WCMC map that
provides the most comprehensive
image of total forest cover today
Though based on the best avatlable
data, the WCMC current forest

cover map 1s far from complete
Many areas depicted as forested
can hardly be considered forest
Some are heavily degraded by
logging and other activities while
others are single species
plantations A rough picture of
where forests are 1s mvaluable,
but until WRI's assessment virtually
nothing was known about their
condition on a global scale

TABLE 1

Total Area 1 Onigmal Current and Frontser Forest

ToT1aL REMAINING FRONTIER FRONTIER
FOREST ToraL FOREST FOREST
(FRONTIER AND REMAINING TotaL AS A % AS A %
ORIGINAL NON FRONTIER AS A % OF FRONTIER oF ToTaL of Toral
FOREsT FOREST) ORIGINAL FOREST ORIGINAL  REMAINING
ReGION {000 Km?) (000 Km?) FOREST (000 Km?) FOREST FOREST
Africa 6,799 2302 34% 527 8% 23%
Asia 15132 4275 28% 844 6% 20%
North & Central America 12 656 9453 75% 3909 31% 41%
Central America 1779 970 55% 172 10% 18%
North America 10877 8 483 78% 3737 34% 44%
South America 9736 6800 70% 4439 46% 65%
Russia & Europe 16 449 9 604 58% 3 463 21% 36%
Europe 4690 1521 32% 14 03% 1%
Russia 11759 8083 69% 3 448 29% 43%
Oceania (1) 1431 929 65% 319 22% 24%
World 62 203 33 363 54% 13501 22% 40%

Notes (1) Oceania consists of Papua New Guinea Australia and New Zealand

WORLD RESOURCES INSTITUTE 9
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Most information on
Jorests 1s scattered far
and wide and bus ied
withan the walls of
1solated wstiutions
Much lves only 11 the
mnds of brologists
and foresters who are
experts on a single
Jorestregion

ost of the tremendous
amount of nformt
tion on ndrvidual

forests that exasts 15 scattered fr
and wide and burted within the
walls of 1solated institutions
Much of it lives only in the minds
of biologists ind foresters who are
experts on & single forest region
Working with several
partners — includng WCMC nd
the World Wildlife Fund — WRI
wove together some of thus
diverse data knowledge and
expertise First we developed a
preliminarv map of ‘candidate
frontier forests — large forested
areas with few roads or modern
settlernents — and sent 1t to 90
forest experts around the world
Using criteria WRI developed, ten
to fifteen experts for each 1egion
commented on proposed frontier
areas — confirmung sites as fion
tier forests rejecting sites, or
redrawing therr shape and
boundartes (See Box 1) ¥

WORLD RESOURCES INSTITUTE
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WRI's FRONTIER FORESTS ASSESSMENT

Experts uso supphed infor
mdtion on the status of frontiers
thev dentified ~ 1t ind how these
forests are end ingered bv devel
opment They iso inswered our
quertes thout future threats spec
ifying whether frontiers were in
timber concessions or housed
such high vilue resources as
timber o1l or gold

Using 1 geographuc inform
tion svstem * WRI combined all
of these site specific dati nto 4
single global database and 1 series
of regtonal maps (See Maps 27)
Far from perfect these maps
nonetheless provide the first real
1stic picture of the location and
status of the wotld's frontier
forests In the coming months and
years WRI will work with partners
around the globe to update and
improve the maps as more mfor
mation becomes available and to
get them to deciston makers in
whose hands the fate of frontier
forests rests

FOREST FRONTIERS INITIATIVE

WRI's maps provide
the furst realistic
pucture of the location
and status of the
world's frontier forests




FRONTIER FORESTS are the
world's remaining large intact
natual forest ecosystems These
forests are — on the whole ~
relatively undisturbed and big
enough to mamtan all of their
biodwversity including viable
populations of the wide ranging
spectes assoctated with each forest
type As defined in this assess-
ment a frontier forest must
meet seven criteria

1 It prumarily torested

2 It1s big enough to support
viable populations of all
indigenous species associated
with that forest type — measured
by the forest's ability to support
wide ranging animal species
(such as elephants, harpy
eagles, or brown bears)

3 It s large enough to keep
these species populations viable
even in the face of the natural
disasters — such as hurricanes
fires and pest or disease out
breaks — that mught occur there
in 4 centurv

DErFINITIONS USED IN THIS STUDY

4 Its structure and composition
are determined maimnlv by natural
events though limited human
disturbance by traditional
activittes of the sort that have
shaped forests for thousands of
years —such s low density
shifting cultivation — 1s accept
able Assuch it temains rela
tively unmanaged by humans
and natural disturbances (such
as fire) are permutted to shape
much of the forest

5 In forests where patches of
trees of different ages would
naturally occur, the landscape
extubits this type of
heterogeneity

6 It 15 domunated by indigenous
tree species

7 It1s home to most, if not all
of the other plant and animal
spectes that typcally Ine in this
tvpe of forest

THREATENED FRONTIER
FORESTS are forests where
ongoing or planned human
activities (such as logging
agricultural clearing and
mnng) will eventuallv degrade
the ecosvster (through, for
example, declines 1n or local
extinctions of plants and ammals
or large-scale changes in the
forest's age and structure)

LOW-THREAT POTENTIALLY
VULNERABLE FRONTIER
FORESTS are those not now
considered under enough
pressure to degrade ecosystems
But because thev are unprotected
and contain valuable natural
resources or because human
encroachment 1s ltkely most of
these forests are vulnerable to
future degradation and
destruction

NON-FRONTIER FORESTS
ate dominated by secondary
forests plantations, degraded
forest and patches of primary
forest that do not meet this
studv's frontier criteria (even
though some right be restored
as frontier forest) This category
includes some of the world's
most unique valuable, and
endangered forest types, includ
ing the brologically rich, hughly
fragmented forests of Madagascar
and Central Europe's last stands
of old growth forest Such
forests are hugh priorities for
conservation Non-frontier
forests are also important
because thev provide us with a
wide range of econorric goods
and services

ORIGINAL FOREST 15 that
estimated to have covered the
planet about 8 000 years ago
before large scale disturbance
by modern society began

A note about the data
Thus study’s results
represent eshmales of the
extent and location of

Jrontier forests as well as
threats to thewr survival
Incomplete information
Jrom some paris of the
world and difficulties
estimanng the magnitude
of threats make the data
surtable only for regional
comparisons and for
distinguishing majot
differences among
couniies forests This
study did not assess
woodland areas of the
world, or foresis within
many sland countries
(See Technical Annex)
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early half - 46 percent

- of the world's forest

has been converted to
farms pastures and other uses
over the past 80 centuries While
just over half remains most of it
has been heavily altered bv people
and bears little resemblance to
pristine forest According to this
assessment just 22 percent of
Earth's original forest remains in
large relatrvely natural ecosy stems
(See Figure 2 )

Of the remaining frontier
forest that 1s left, nearly halfis
boreal forest (See Figuse 3 ) A
broad belt of primarily coniferous
trees, boreal forests lie between
arctic tundra to the north and
warmer, temperate forests to the
south They blanket much of
Alaska, Canada, Russia, and
Scandmavia

For two reasons, boreal
forests have been less disturbed
than have other forest types Furst,
long winters, poor soils and other
factors make farming difficult, so
little forest has been converted to
agriculture  Second, boreal trees,
particularly n northern areas
tend to be slow growing
serawny ind widely dispersed
So until modern technology
incre 1ing wood demand ind
ather fictors chinged the picture
commetet] loggers tradition 4y
hd hitthe incentive to cplott
hore t forests

FALLING FRONTIERS

Temperate forests on the
other hand, are the most heavily
fragmented and disturbed of all
forest tvpes Thus study concludes
that yust 3 percent of todav's fron
tier forests are temperate stands
(another 5 percent contains both
temperate and either boreal or
tropical frontser forest) Thriving
in a moderate climate pristine
temperate forests once extended
throughout most of Europe much
of China and the continental
United States as well as parts of
Canada Australia New Zealand
Chile, and Argentina

Thanks to their favorable
chmate and fertile soils temperate
forests were the first to be cleared
wholesale by humans By 1000
BC most of eastern China’s
forests had been converted to
farmland # More than 2 000
years ago the Greeks and
Romans destroved much of the
forest that rimmed the
Mediterranean 2 Today the
frontier forests of the Middle East
and Mediterranean Basin are
completely gone Western
Europe's frontier forests were
leveled during the Middle Ages as
new cities and towns spread
throughout the region

i
According to this
assessmernt just
22 percent of Earth's
orginal forest - .
remains in large, *
relatwely natural
ecaosystenms

What Happened to the Forests That Once Covered the Earth?

MiLLions oF SoUuARE KILOMETERS

Russia & AsiA

EUrOPE

l_:l FronmiER FOREST
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NortH & SoutH
CENTRAL AMERICA AMERICA

Non FronTiER FOREST
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Temperate forests of the
Americas Austraha and New
Zealand were opened relatrvely
recently — over the past few cen
turies — by European explorers
and settlers Although indigenous
peoples had long lived 1n and
shaped these forests newcomets
wrought far more dram ttic
changes (See Boyv 2 ) Even so,
almost all of the world's reman
ing temperate frontier forests are
1n these three regions

&

i

The lion's share of today's fronties forests — more than
75 perceni-is located 1n gust thiee large tracts
covering paris of severn counts ies

Until this century tropical
forests — located 1n warm tegions
within 30 degrees of the equator —
remarned largely intact Inthe
past few decades howeser, they
have fallen with alarming speed
Between 1960 and 1990, some 450
mullion hectares were cleared —a
fifth of the woild's entie tropical
forest cover (See Figure 4 )

Millions more hectares have
been degraded by logging,
agricultural clearing and the
removal of vegetation for
fuelwood building materials, and
livestock feed In Asta and Africa
for example this studv found that
though roughlv a third of the
original forest cover remains less
than 10 percent of this origmnal
cover still qualifies as frontier
forest (See Table 1)

Worldwide most frontier

forests are now restricted to scat
tered, widelv dispersed pockets
many located 1n inaccessible
mountains or swamps Europe —
which has already lost two thirds
of its hustorical forest cover —
maintains onlv a few small patches
of frontier forest totalling less than
1 percent of the original all in
Sweden and Finland

The lion's share of today's
frontier forest — more than 75 per
cent~1s located i just three large
tracts covering parts of seven
countries two blocks of boreal
forest - one stretching across
much of Canada and Alaska and
the other in Russia — and one
large relatively undisturbed chunk
of tropical forest spanning the
Northwestern Amazon Basin and
Guyana Shueld

PERCENT OF THE WoORLD

Temperate Frontier Forests Are the Most Endangered

S FRONTIER FORESTS

e s

S A o

- lwwwmmmxwm
" o o T e T e, T
/%/fmw s

48%
Boreal

44%
Tropreal

4%

Both boreal & temperate

3%
Temperate

1%

Both temperate & troprcal

WORLD RESOURCES INSTITUTE

13 FOREST FRONTIERS INITIATIVE



Percentage of the World s Tropical Forest Cleared Between 1960 and 1990
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As places that conjure up
mages of vast empty spaces
frontiers are associated with many
popular myths that contribute to
their destruction In each case the
realtty 1s far more complex Three
of the more common mwths about
frontier forests are

FRONTIER FOREST MYTHS

MYTH  Frontiers are comprised
of empty wilderness

REALITY  People have lived n
many forests for hundreds of
generations mostly in small
groups Forests today house several
hundred mullion people 1n Asia
alone,® while at least 20 million
people live m the Amazon Basin *
Low level human actvity over
thousands of years within these
areas has helped shape the forest
structure and species mix i frontier
ecosvsterns

MYTH  Forest peoples live n
utopian harmony with nature

REALITY  Long before European
colonzation forest peoples managed
their natural resources according to
customary practices Evidence
suggests that some human cultures
destroyed their own forest ecosystems
through abuse and others in tribal
warfare ¥ Today rsing
populations land shortages and
access to sophusticated technologies
pose further management
challenges for forest peoples

MYTH  Frontiers constst of fertile
land ripe for development

REALITY  Inmany places frontier
forests remain undeveloped because
therr soils are poor and they don't
have much commercially valuable
timber per hectare In many tropical
forests for instance intensive agn
cultural activity can rapudlv deplete
souls that need natural debris from
the tree canopy Then too forests
are fintte, and some are maccessible
Forests in Amazonia and in Central
Aftica for example, are rich n
biodiversity but they often lack high
denstties of valuable timber species
or good sotls ¥
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| any of the frontier

forests that have
4 & @ survived mto this
centurv mav not make 1t into the
next Results from this study
suggest that 39 percent of the
world's remaining frontiers are
threatened — that 1s under
moderate or high threat — by
logging agricultural clearing and
other actrvities often along the
forest edges Many frontier forests
not yet thre itened — particularly
those 1n the tropics — are still
vulnerable because they contain
valuable timber o1l or muinerals

Most of the safest frontier
torests are mn the far north where
resource extraction costs ate
high Taking these forests out of
the global calculus changes it sig
nificantly outside Russia and
Canada three quarters of the
world's frontter forests — includ
ing virtually all temperate forest
frontiers — are at risk

The most important threats
to frontier forests are described
below
B LOGGING This study
suggests that commercial loggmg
poses by far the greatest danger to
frontier forests In all six regions
assessed, WRI's advisors cited
logging as the predominate threat
to forests — affecting more than 70
percent of the world's threatened
frontiers (See Table 2 ) Logging
can significantly ‘rewrite the
structure and composition of
forests Yet, some of its most
negative eftects are indirect

TopAay's THREATS

FIGURE 5

Example of Pressures on Forests People are Using More Paper Products
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logging offsets the cost of 10ad
building to extract the tumber
which 1n turn opens forests to
hunting fuelwood gathering and
clearing for agricuiture Widely
considered the primary cause of
tropical deforestation (when fron
tier and non frontier forest are
taken together) agricultural
clearing 1n particular, 1s hastened
once loggers open forests up '
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B ENERGY DEVELOPMENT,
MINING, AND NEW
INFRASTRUCTURE large scale
muning and exploration for petto
leum and natural gas also bring
new roads and settlements that
open once inaccessible forests to
other human activities Damming
rivers for hydroelectric power
floods mullions of hectares of

FOREST FRONTIERS INITIATIVE

Address on World Wide Web <www fao org>

DEVELOPING
COUNTRIES

forest and disrupts freshwater
ecosystems These operations also
take up forest land and spew
pollution mto the environment
Energy development mining
and the roads, pipelines, and
settlements that come with 1t
represent the second biggest
threat to frontier forests globally,
affecting close to 40 percent of all
frontiers classitied as under
moderate or hugh threat



B LAND CLEARING FOR
AGRICULTURE One fifth of the
world's threatened frontiers are
directly endangered by farmers
who clear forest for cropland and
pasture Land clearing 1s particu
larly rapacious in Asia Africa
and Latin America Thus threat
¢an only grow as population
increases For the record results
from WRT's studv suggest thit
non frontier forests — often criss
crossed by rouds md Caly 1weees
sthle = tre under much greater
prossure from fumers than e
frontier forests

B EXCESSIVE VEGETATION
REMOVAL Apart from logging
and outright clearing humans
are removing rmillions of tons ot
vegetation trom frontier forests,
pulling at the fabric of these
ecosysterns  WRI found that
about 14 percent of the world's
threatened frontiers are being
degraded by overgrazing or the
overcollection of firewood build
g materials, and other vegeta
tion Besides damaging terrestrial
habitats, excessive vegetation
removal causes the rivers and
streams that run through these
forests to silt up

Wood Consumption Projected to Increase by 56% by 2010
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B OVERHUNTING AS ecosys
tems, fronter forests comprise
more thar just trees Local
extinctions of animal species can
affect the integrity of the entire
forest Many spectes — including
elephants in Africa and beaver in
North America — distribute tree
seeds and otherwise shape forest
structure In Africa, one third of
the forest frontier which 1s
threatened 15 at risk through
commercial hunting, driven
largely by urban demand for
bushmeat

WORLD RESOURCES INSTITUTE

Source Food and Agriculture Orgaruzation of the United Nattons 1996 Food For 4l

M OTHER THREATS Ona
smaller scale other activities also
endanger frontier forests They
range from the obvious — forest
conversion to say tree planta
tions or ski resorts — to the not so
obvious Among the latter are
forest managers who suppress
natura) fires which help shape
many frontier ecosystems far off
factories that et wind borne
pollutants harmful to trees, and
exotic animal species introduced
etther accidentally or deliberately
by people who don't know or
don't care that the newcomers
can outcompete native plants and
anmmals for scarce resources (In
New Zeatand our advisors con
cluded that introduced and feral
spectes — dommestic species gone
wild — pose the single greatest
danger to frontier forests )

FOREST FRONTIERS INITIATIVE
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In most cases, frontier forests
are endangered by more than one
of these threats One future threat
not covered n this study 1s the
potential impact of global warming
on forest ecosystems Native
species that can't adapt or migrate
to new habtats quickly enough
could dze out rapidly as climate
changes and new diseases pest
infestations and natural distur
bances increase as a result *



DesTRUCTION'S RooTsS

1ke svinptorns of disease, B GROWING ECONOMIES B POPULATION GROWTH
& : visible threats to forests are ~ AND CONSUMPTION Evenin ~ AND DEMAND FOR NEW
’ 0 E B often best treated by parts of the world where popula LAND Just since 1950 the
o . addressing their underlying causes tion 1s not growing significantly, world's population has more than
) Frequiently) Behind the obvious activities demand for certain forest doubled * As a result, m many
" governments and ?;‘izgg;rmgngslf:f“orig'seflfaotzléler resources — kfor both local zg]d Tegions gorzsts t(liave bein cleare;d
ea nterr export markets — 15 intensify in, to grow food and to make way for
Zﬂdﬂsw ﬂ’fap fhepr Q]% root causes aspeconomles expand Betweeﬁ ne§¢ settlements Population
Zb’ht{@ ﬁ'ogmer peoples 1961 and 1994, per capita growth also drives up demand for
recewve only. a-shver of consumption of paper increased timber paper fuelwood, and
the benefits but bear by 86 percent globally and by 350 other products from an ever
-, percent i developing countries shrinking forest base
the environmenital (See Figure 5 ) Industrialized
“brunt of forest countries still use more than 10
mismanagément gines as much paper per person
) an people in developing regions

do Global consumption of indus
trial wood products 1s expected to
jump by more than 50 percent by
2010 (See Fagure 6)

TABLE 2

Threats to Frontier Forests

PERCENT OF THREATENED FOREST FRONTIERS AT RiIsk FrOM

PERCENT OF MINING,
FRONTIER FOREST RoADS EXCESSIVE
UNDER MODERATE AND OTHER AGRICULTURAL VEGETATION
REGION OR HIGH THREAT () LoGGING INFRASTRUCTURE CLEARING REmovaL  OTHER (1)
Afnca 77 79 12 17 3 4
Asia 60 50 10 20 9 24
North & Central America 29 83 27 3 1 14
Central America 87 54 17 23 29 13
North America 26 84 27 2 0 14
South America 54 69 53 32 14 )
Russia & Europe 19 86 51 4 29 18
Europe 100 80 0 0 20 0
Russia 19 86 51 4 29 18
Oceana (ur) 76 42 25 15 38 27
e e e — e ——— —  ———— — — —
World 39 72 38 20 14 13

Notes () Fronter forests considered under immedhate threat as a percent of all frontier forest assessed for threat Threatened fronter forests are places where ongoing or planned human activities are likely 1f con
tinued over cormung decades to result m the significant loss of natural qualities assoctated with all or part of these areas (for example causing dechnes n or local extinctions of wildlife and plant populations or large
scale changes in the age and structure of these forests)

() Other includes such activiies s overhunting introduction of harmful exotic species 1solation of smaller frontuer forest 1slands through development of surrounding lands changes m fire regumes and
plantation estabhshment

(1) Oceanta conststs of Papua New Cuinea Australia and New Zealand

See Technical Annex
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H BAD ECONOMIC POLICIES
In weighing land management
options economusts and policy
makers often overlook the costs of
losing frontier forest Such costs
may come in the form of soil
eroston the loss of water for
agriculture and release of carbon
nto the atmosphere Lost oppor
tunuties should count too
mcluding foregone income from
ecotourism * bio-prospecting’
and other lucrative uses of whole
and healthy forests Even logging
mining and other explottative
uses often don't bring 1n the
revenues they could trving to
attract foreign investors, many
national governments all but give
away valuable rights to exploit
therr forests  Such economic
decsions are common because
the costs of destruction are not felt
or paid by those doing the dam
age Frequently governments and
mndustry reap the profits whle
frontier peoples receve onlv a
shver of the benefits but bear the
environmental brunt of forest
nusmanagement

DirrereNT WAYS
oF RANKING COUNTRIES

WRI's Forest Frontiers Index
speaks votumes about the coun
tries' opportunities to protect fron
tier forests and about the immedi
acy of threats to these frontiers
Alternatrve methods for ranking
countries tell different stories
Table 4 for example identifies
the 12 countries with the largest
area of frontier forest Al told
these countries account for 90
percent of what remains on
Earth Table § lists countries with
frontier forest likely to be of

exceptional brodversity value
(based on the large numbers of
plant species estimated to be
found within them)

One mmportant story —
beyond the scope of this assess
ment — would be to rank countries
according to the amount of
threatened forest lving outside
frontiers Such an mdex would be
useful for identifying countries
where un:que forest ecosystems
are on the verge of extinction

N SHORT-SIGHTED
POLITICAL DECISIONS [n much
of the world frontier forests are
sacrificed for short term political
g41n — to appease 1nterest groups
or to line the pockets of politicians
and their allies In endangered
US and Canadian old growth
forests for exarnple, governments
allow logging to provide question
able job security for a very small
number of people who may soon
be sidelined by technological and
market changes within the indus
try anyway In tropical countries
such as Brazil Indonesia, and
Malavsia decision makers attack
poverty by moving mullions of
people to the forest frontier, even
though this approach is only 2
temporary frx for the poot and
can permanently destroy the
forests

WORLD RESOURCES INSTITUTE

B CORRUPTION AND
ILLEGAL TRADE Corruption
among officials in government
ndustrv and other organizations
often hastens frontier forest loss
In Cambodia, for example the
mulitary takes partin a thriving
tllegal tmber trade with neigh
boring Thailand * In Burma the
government and rebel groups
have both financed a decades
long civil war with illegal logging
proceeds * In Alaska Malaysia
Surmame and elsewhere, timber
comparues have been accused of
engaging in timber smugglng
trying to bribe government
offictals to procure lucrative
concessions and other illegal
practices % Even demand for
Ullegal drugs fuels forest destruc
tion 1n Colombra, for example,
clearings ate carved out of remote
frontier forests to grow coca
marfuana and opium poppies **

FOREST FRONTIERS INITIATIVE

B POVERTY AND
LANDLESSNESS [n Brazil
Guatemala and elsewhere the
poor flock to frontier forests in
search of agricultural land and
other economic oppor turities
Rather thin grapple with such
politically thorny 1ssues as land
redistribution and tenure
governments often encourage the
clearing of forest lands poorly
sutted to agriculture In Brazil for
example mugrants have had to
clear forest to establish land
ownership, a2 don't think twice
policy that spawned more defor
estation and discouraged settlers
from managing frontiers for their
forest products *



RI's Frontier Forest
Index shows that
most of the world's

nations have already lost or
mught soon lose, therr last frontier
forests (See Table 3 ) The ndex
ranks countries according to the
percentage of frontier forest lost
and to the proportion of remain
ng frontier that 1s moderately or
highly threatened — i other
words high scoring countries
have lost much of their frontier,
and most of what remains 1s
threatened

Seventv six countries have
lostitall These include almost all
of the countries of Europe and
Eastern Africa and all of North
Africa and the Middle Bast For
these countries forest restoration
should be a priority (See Box 4 )

THE FRONTIER

Another 11 countries —
including Nigeria, Thatland
Sweden, Finland and Guatemala ~
are classified as on the edge They
have at most 5 percent of their
original frontier left and tt1s
threatened While core areas of
these 1solated frontiers may be
protected in parks or reserves,
logging and other activities out
side (and sometimes inside)
protected areas threaten the
ecosystems as a whole Unless
these countries act immediately
they are likely to lose most of the
little frontier they have left

In 28 countries there 1s not
much time to protect remaining
frontier forests Most of these
nations have lost most of their
onginal frontier and much of the
remainder 15 threatened These
countries include the Uniied States
(which f not for Alaska's vast
horeal forest would rank among
countries ‘on the edge ), Papua
New Gumea Malaysia Panama,
Mexico, Argentina, India, and
Australa

WORLD RESOURCES INSTITUTE

FOREST INDEX

Only seven countries —
Brazil Suriname, Guyana
Canada, Colombia Venezuela and
Russia — and one Overseas
Department of France (French
Guiana), still have a large
proportion of their original forest
cover remaining 1n an unthreat
ened state These nations have
great opportunities to sustain
large areas of frontier forest if
they begin to follow stewardship
principles now (See Box 5 )

FOREST FRONTIERS INITIATIVE

Even in these eight places
some frontiers are under siege In
Canada two thirds of British
Columbra's temperate coastal
ranforest ~ one of Earth's hiologt
cally richest temperate ecosystems
— has been degraded by logging
or other development and much
of what remains intact outside
protected areas is slated for
logging n coming vears
International timber companies
have been trying to negotiate
contracts to log much of the
remaming Amazon and Guyana
Shueld frontier — ncluding one
thurd of Suriname's forests *!
Decisions made within the next
few years will decide the fate of
frontier forests within these
countries



TABLE 3

Frontier Forest Index
PERCENT OF PERCENT OF FRONTIER FOREST
ORIGINAL FRONTIER CURRENT FRONTIER INDEX
CouNnTRY Forest Lost FOREST THREATENED (99 = WORST POSSIBLE SCORE)

Lost It ALL (These countries have lost all of theis froniser forest Restoration should be a prioviy )

Afghanistan Albania Algenia Angola Armemia Austria Azerbayan Belgum Benmn Botswana Bulgana Burundi Byelarus Czech Republic Denmark El Salvador Equatorial Gunea
Eriirea Estoma Ethiopia France The Gambia Georgia Germany Ghana Greece Guinea Guinea Bissau Hungary Iran Ireland Italy Japan kenya Democratic People s Republic of Korea
Republic of Korea Kyrgvzstan Latvia Lebanon Libena Lithuaria Luxembourg Madagascar Moldova Morocco Mozambique Namibia Nepal Netherlands Pahustan Paraguay Philippines
Poland Portugal Romania Rwanda Sao Tome and Principe Senegal Sterra Leone Slovakia South Africa Spain Switzerland Tajlustan Tanzania Togo Turusia Turkey Turkmenistan
Uganda Ukramne United Kingdom Uzbekistan Yugoslavia (former) Zambia Zimbabwe

ON THE EDGE (Unless they act immediaiely these couniries risk losing much of their remainsng frontier forest)

Nigeria 99 100 99
Finland 9 100 99
Vietnam 98 100 98
Laos 98 100 98
Guatemala 98 100 98
Cote d Ivoire 98 100 98
Tarwan 98 100 98
Sweden 97 100 97
Bangladesh 9% 100 9%
Central African Republic 9 100 9%
Thatland 95 100 95
Nor Mucr Time (Frontier forest in these countries will continue fo fall without further aciion )

Argentina 94 100 9%
New Zealand 91 100 91
China 93 %3 9
Costa Rica 90 100 0
Camboda 90 100 0
Cameroon 92 97 90
Brunet 89 100 89
Honduras 84 100 84
United States 94 85 79
Nicaragua 78 100 78
Bhutan 76 100 76
Mexico 92 77 il
(-abon 68 100 68
Sr1 Lanka 88 76 67
Panama 65 100 65
Ecuador 63 99 63
Zaire 84 70 59
India 99 57 56
Bolivia 56 97 55
Burma 94 56 52
Australa 82 63 52
Papua New Guinea 60 84 50
Congo 71 65 46
Belize 65 06 43
Malaysia 85 48 41
Peru 43 95 41
Indonesia 72 54 39
Chile 45 76 35
GREAT OPPORTUNITY (Guren careful stewardship these countries have a real chance to keep most of thesr original fronteer forest )

Brazil 58 48 28
Venezuela 41 37 15
Russia 71 19 13
Colombia o4 19 12
Canada 42 21 8
Guyana 18 41 7
Suriname 8 22 2
French Guiana 8 0 0
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TABLE 4
Countries With Most of the World s Remaining Frontier Forest

ToraL PERCENT OF THE
FRONTIER FOREST WORLD’S TOTAL
GLrosAL Rank COUNTRY (000 Km?) FRONTIER FOREST
1 Russia 3448 26
2 Canada 3429 25
3 Brazil 2284 7
4 Pery 540 4
5 Indonesia 530 4
6 Venezuela 391 3
7 Colombra 348 3
8 United States 307 2
9 Zaire 202 2
10 Bolvia 255 2
1 Papua New Guinea 172 1
12 Chile 162 1
Total frontier forest area of the top 12 countries as a % of the global total 90

TABLES

Ten Countries with the Highest Plant Biodiversity in Therr Frontier Forest

ESTIMATED NUMBER OF  PERCENT OF THE
PLANT Species WITHIN  COUNTRY’S PLANT
FRONTIER FOREST FRONTIER FORESTS SPECIES FOUND WITHIN

GLOBAL RANK COouNTRY {000 Km?) (THOUSANDS) FRONTIER FORESTS
1 Brazil 2 284 36 ~65
2 Colombia 348 34 ~70
3 Indonesia 530 18 ~65
4 Venezuela 3901 15 ~75
5 Peru 540 13 ~75
6 Ecuador 80 12 ~65
7 Bolivia 255 10 ~60
8 Mexico 87 9 =35
9 Malavsia 47 8 ~50

10 Papua New Guinea 172 7 ~70

Note Torest frontier plant species nichness was estrmated by multiplying the country s lugher plant speces totals per urut area (standard
1zed for size using a species area curve) by the country s total frontier forest area
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NORTH AND CENTRAL

AMERICA

After Russia's the world s
largest expanse of frontier forest 1s
an unbroken 6 500 kilometer arc
of boreal forest stretching from
Newfound!and to Alaska These
North American forest ecosystems
= still vast and relatively undis
turbed in northernmost Canida
and mnterior Aliska — store a sig
nificant proportion of the global
total of biotic carbon and supply
much of the world's growing
demand for forest products They
also provide livelthoods for thou-
sands of indigenous people and a
refuge for woodland caribou,
grizzly bear, grey wolf, and other
large mammals that once ranged
widely across the continent *? As
agroup these frontiers rank
among the least threatened 1n the
world (approximately a quarter of
the area 1s threatened) Evenso
thev are being pushed steadily
northward by mineral extraction
hydroelectric development and
skyrocketing demand for wood
fiber especially paper products

To the south North
America's temperate frontier
forests have retreated to a few
remote mountainous pockets n
the western United States and
Canada Within the lower 48 U'S
states, frontiers account for about
1 percent of origmal forest cover

REGIONAL OVERVIEWS

#

North American forest ecosystems store a
significant proportion of the global total of biohic
carbon and supiply much of the world's growing

demand for forest products

What remains lies primarily with
1n three assemblages of national
parks and wilderness areas in the
northern Rockies and one block m
the North Cascades of Washmgton
state Whle each forest block 1s
largely protected, they are classt
fied as threatened because they
are becoming too 1solated to sup
port populations of some of their
large mammal spectes over time *
In Mexico one relatively
large frontier remains in the
Sterra Madre Occidental, a biolog
1cally diverse temperate conufer
forest severely threatened by
rapidly expanding logging and
road construction Mexico's other
frontrer forests are i Qaxaca,
Chiapas, and the Maya forest
region (which extends into Belize
and Guatemala) These tropical
forests — along with a chamn of
others stretching south through
the Miskito coast of Honduras and
Nicaragua, the La Amustad region
on the Costa Rican Panamanian
border and the Darien forests on
Panama's border with Colombia —
are almost all highly threatened

WORLD RESQURCES INSTITUTE
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Central America s frontier
forests are under many hinds of
assault In the Darten region the
major threat 1s completion of the
Pan American highwav (See
below ) In other areas
agricultural expansion logging,
and infrastructure development
are the dangers Guatemala s for
est frontier for example, shrank
dramatically in the past decade as
logging roads opened the area to
landless peasants and to wealthy
agricultural business nterests

On the whole North
America still has a good number
of frontier forests mn its northern
most regions that remain rela
tively safe Yet from its southern
band of boreal forests all the way
to Panama's Darien Gap,
virtually all the rest of the cont
nent s frontiers stand to lose their
frontier status within the next
decade or two

FOREST FRONTIERS INITIATIVE

THREATENED FRONTIERS INCLUDE

Fronter

1 Toncas NaTonAL ForesT
Forest ype Temperate
Geographic location  Alaska
United States

Threat logging

At rask One of the world's largest
tracts of temperate old growth
forest as well as 2 unique ecosys
tem type coastal temperate rain
forest

Frontier

2 ForesTs OF THE DARIEN GAP
Forest type Tropical

Geographic location. Panama
and Colombra

Threat Logging, other wood
removal, proposed hughway con
struction and coca cultivation

4t risk A proposed highway
across the Darten Gap would
provide a route for non-indigenous
spectes — such as organisms that
cause hoof and mouth disease —
with potentially disastrous long
term biological and economic
consequences to both regions
Road construction, logging and
other activities threaten forests that
are home to three indigenous
cultures and rich native
biodiversity

4445
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FRONTIER FORLSTS UNDER
LOW OR NO THREAT

large intact natural forest ecosystems
that are relatively undisturbed and
large enough to mamtamn all of their
biodiversity
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FRONTIER FORESTS
UNASSESSED FOR THREAT
msufficient mformation prevented
evaluating the threat level of these
frontiers

Uap Projection. Lambert Azimuthal Basemap daia from ArcWorld Assisiance in data preparation mapping and analysis prov ided by g World W ildiife Fund € & World Comer vation Vonuforing Centre

Data sources (1) Forest cover data prov ided by World Conserration Monstoring Centre (11 ) Fronter forest data dev it ed through evpert assessment and from othcr sources
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FRONTIER FORESTS UNDER
10%W OR NO THREAT

large intact natural forest ecosystems
that are relativelv undisturbed and

large enough to maintamn all of therr
buoduwersity

FRONTIER FORESTS UNDER
MEDIUM OR HIGH THREAT
ongoing or planned human activities
(e g logging agricultural clearing
mining) will 1f continued signuficant

ly degrade these frontiers

NON FRONTIER FORESTS

secondary forest plantations degraded
forest and patches of primary forest
not meeting this study s criteria as
frontier

FRONTIER FORESTS
UNASSESSED FOR THREAT
nsufficient information prevented

evaluatmg the threat level of these
frontiers

Basemap data from ArcWorld Assistance in data preparation mapping and anahsis provided by & World Wildlsfe Fund & @ World Conservation Monutoring Centre
Data sources( ¢ ) Forest corer data protsded by World Consert aton Monstoring Gentre (v ) Forest frontiers data derwed through expert assessment and from other sources
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SOUTH AMERICA

Throughout South America
large-scale resettlement and
agriculiural and resource develop
ment projects claimed much of
the 645,000 square kilometers of
forest lost 1n this 1egton between
1980 and 1990 — the greatest
amount of forest loss 1n the world
during these years Brazil alone
lost close to 370,000 square kilo
meters — more than a fifth of all
tropical forest lost worldwide dur
ing that time *

Stil, South America main
tains vast areas of mntact tropical
and temperate forest The
Northern Amazon Basin and the
Guyana Shield house the largest
tropical frontier forests anywhere +

On the rim of the Amazon
Basin forests of the Northern
Andes (Peru Ecuador and
Colombia) rank among Farth's
biologically richest ® Chile and
Argentina share the largest single
block of remaining temperate
frontier forest n the world

Logging 1s the main threat to
South America's frontier forests
endangering about 70 percent of
all frontiers classified under
medwum or high threat Energy
exploration mining and new
roads are encroaching on about
half the region's threatened
frontiers Clearing for agriculture
jeopardizes almost a third of all
threatened fronter forests

In recent decades national
development policies have fueled
much of the region's deforestation
During the 1960s and 1970s, the
Brazilian government's modern
1zation policv prompted major
forest clearing in the Amazon
The government had hoped to
solve land tenure problems 1n
other regions by establishing
colomes of small holder farmers
mn the fotests to integrate the
region 1nto the rest of the country
with a massive road network,
earn revenues by developing nat
ural resources and strengthen
Brazil's borders by populating 1ts
frontier Governtment policies trig
gered both planned and sponta-
neous mmmugration of landless
peasants from throughout the
country and resulted m large scale
clearing of the forest by land
speculators hoping to profit from
subsidies provided to cattle
ranchers **°

In Bolivia Guyana, and
Surmame 2 drive to explott
natural resources over the past
decade ~ partly to respond to
economic crises — has accelerated
the loss of frontier forests Only
Venezuela and Colombia have
strongh restricted logging muning,
and other extractive activities and
Venezuela may soon buckle under
severe eLonomiC pressure to
explont 1ts rich natural resources

Chile's temperate frontier
forests are increasingly threatened
primarily by logging to provide
wood chups (for export mainlv to
Japan) and fuelwood While
Eucalvptus and pine plantations
provide much of the timber needed
for export and industry precious
natrve forests are cleared to make
way for new plantations %

WORLD RESOURCES INSTITUTE
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THREATENED FRONTIERS INCLUDE

Frontier

1 THE ATLANTIC RAINFOREST
Forest type Tropical
Geographic location  Coastal
Brazil

Threals logging agricultural
clearing, excessive vegetation
removal pollution

At Risk Only 5 percent of the
original Atlantic Ramforest 1s left,
and just a fraction of thus vestige
can be considered frontier The
Atlantic Rainforest 1s particularly
rich in biodiversity 70 percent of
its plants and most of 1ts 20 pr1-
mate species are found nowhere
else m the wotld, and the wild
relatives of many important food
crops (includmng pineapple,
cassava sweet potato, and
papaya) are found there

Frontier

2 CoastAL CHILEAN FORESTS
Forest lype Temperate
Geographac locahon Southern
Chile

Threats Clearing for plantations
logging for the wood chip industry,
fuelwood production

At Risk  One thard of the world's
largest tract of relatrvely undis
turbed temperate forest Chile s
temperate torests contain at least
50 species of timber trees (95 per
cent of them endemic) and more
than 700 vascular plant species
(half of them endermc) % The
alerce cedar the Southern
Hemusphere's largest conifer and a
tree that can hve over 3 000 years,
18 found here ** More than 35 000
famihes 1n thus region face severe
poverty and expulsion as large
timber comparies buv land for
wood-chip production and tree
plantations

FOREST FRONTIERS INITIATIVE

Frontier

3 BoLvAR STATE

Forest type Tropical
Geographic location
Southeastern Venezuela

Thieats logging minmng
(gold and diamonds) and o1l
exploration

At Risk Venezuela's Bolivar State
15 2 part of the Guyana Shield
Amazon Basin complex, the
largest tropical frontier forest
Rich 1n spectes, the area 1s home
to the Pemon and several other
ndigenous groups

Only Brazi,
_ Surinarme, Guyana,
 Canada Colombid,
Venezuela, Russia,
and French Guana
st have a lafge
proportion of then
originagl forest cover
remaIming i an
unthreatened stale -

ar




AFRICA

Except for the Congo Basin,
Aftica's frontier forests have
largely been destroved primanlv
by loggers and by farmers clear
ng land for agriculture In West
Africa nearly 90 percent of the
original most forest 1s gone and
what remains 15 heavily frag
mented and degraded Today West
African frontiers are restricted to
one patch m Gote d'voire and
another along the border between
Nigeria and Cameroon

To the east, very little
remains of Madagascar's once
magnificent tropical forests Long
1solated from matnland ecosys
tems  these forests are home to an
exceptional number of plants and
animals found nowhere else
Unfortunately, none of
Madagascar’s forest fragments 1s
large or natural enough to qualify
15 a frontier today

Large blocks of intact natur
al forest do remain 1n Central
Africa particularly in Zarre,
Gabon, and the Congo In Zaire -
which contains more than half
thus region's forest cover ~ many
forests 1emain ntact, in part
because the nation's poor
transportation system can't easily
handle timber and mineral
explottation ** Some areas have
fewer passable roads today than
1n 1960, the year the country
became mndependent, and some
fronters have lost population
during this period

Todav most of Africa's
remaring frontier forests are at
risk The two major threats are
logging and commercial hunting
to meet growing urban demand
for bushmeat (Overhunting
removes populations of key
spectes that help maintain natural
forest ecosvstems ) In Central
Aftica over 90 percent of all log
ging occurs n primary forest -
one of the hughest ratios of any
tegion 1n the world * In some
areas logging itself causes
relatively little damage because
only a few high value tree spectes
are removed Still, logging roads
open up a forest to hunters,
would be farmers and other prof
1t seekers One region warranting
special concern is eastern Zaire
Civil unrest in Rwanda, Burund
Sudan and Zaire has driven hun
dreds of thousands of people mto
this area, where they escalate
demands on the forest

WORLD RESOURCES INSTITUTE

THREATENED FRONTIERS INCLUDE

Frontier

1 Tai NATIONAL PARK AND
SURROUNDING FORESTS
Foresthpe Tropical

Geographic location Cote d'horre
Threas Logging agricultural
cearing hunting potential
mvasion by war refugees

4t Resk The only remaimng
large and relativels ntact prece of
a forest block th it once covered
more than 830 000 square hilo
meters in eight countries west of
the Dahomey Gap (a natural
savanna that divides West Africa's
forests into two distinct sections)

Frontier

2 Cross River anp Korup
NATIONAL PARKS AND
SURROUNDING FORESTS
Forestiype Tropical
Geographic location Border
between Nigeria and Cameroon
Threats Logging by Asian and
European timber comparues i
unprotected forests, new settle
ments, agricultural clearing,
hunting

Atrisk Richin plant speces this
forest may provide 2 wealth of
potential new drugs and industrial
products Extracts from the newly
discovered Ancistrocladus koru
pensis vine, for example offer
hope for 2 new AIDS treatment

FOREST FRONTIERS INITIATIVE
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Except for the Gongo
Basin, Afica's’
Jromtier fonests have
largely been destroyed;
arid most of those -
remaning are arrisk |,

Frontier

3 EASTERN ZAIRE FORESTS
Foresifype Tropical
Geographuc location. Zare
Threats  Agricultural cleanng,
wnvasion by throngs of war
refugees

4t rssk The greatest biological
diversity of any forests on the con
tinent Also, the Tturt forest (found
within this frontier) 1s home to
many of Africa's remaining

pygmy peoples




FRONTIER FORESTS UNDER
LOW OR NO THREAT

FRONTIER FORESTS UNDER
MEDIUM OR HIGH 1HREAT

large mtact natural forest ecosystems ongong or planned human activities
that are relatively undisturbed and (e g logging agricultural clearng
large enough to mamtain all of their mmning) will 1f continued significant
biodrversity Iy degrade these frontiers

NON FRONTIER FORESTS FRONTIER FORESTS
UNASSESSED FOR THREAT
secondary forest plantations degraded insufficient information prevented
forest and patches of primary forest evaluaung the threat level of these
not meeting this study s criteria as frontiers
frontier

Basemap data from ArcWorld Asssstance tn data pieparation mapping and analysss provided by & World Wildbfe Fund B world Consert aton Monitoring Centre
Data sources (1 ) Forest corer data provided by World Consert ation Monitoring Centre (u ) Forest frontiers daia deru ed through expert assessment and fiom other sousrces
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FRONTIER FORESTS UNDER
LOW OR NO THREAT
large mtact natural forest ecosystems
that are relatively undisturbed and
large enough to mawntain all of their
bodiversity

FRONTIER FORESTS UNDER
MEDIUM OR HIGH THREAT
ongoing or planned human activities
(e g logging agricultural clearing
mumng) will 1f continued significant
ly degrade these frontiers

NON FRONTIER FORESTS FRONTIER FORESTS
UNASSESSED FOR THREAT
secondary forest plantations degraded nsufficient mformation prevented
forest and patches of primary forest evaluating the threat level of these
not meeting thus studs s critera as frontiers

frontier

Map Projechon Equidssiant Basemap data from ArcWorld Assistance in data preparation mapping and anahss provided by g World Wildisfe Fund ¢ @ world Conser 1 ation Montioring Centre
Dala sources (1 ) Forest cover data provided by World ConserLation Monutoring Centre (u ) Porest frontiers data dern ed through expert assessment and, from other sources
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EUROPE AND RussIA

Once blanketed by forest,
Europe and Russia have both lost
virtually all of their temperate
frontier forest Most of Europe s
forests were leveled centuries ago
Although forest area within the
region has increased since 1950
nearly all of 1t consists of
plantation or ughly managed
forest

Europe's last few large tracts
of relatively natural forest are 1n
Sweden and Finland Significant
portions of this frontier fall out-
side parks and reserves and all
frontier forests are threatened by
road development fire suppres
sion, grazing, logging, and other
activities

Contaming Earth's largest
expanse of frontier forest (mostly
1 Stber1a), Russia's boreal forests
are still largely mtact The country
houses almost three quarters of all
boreal forest and rearly one fifth
of the world s total forest area *
An 1mmense storehouse of living
carbon, the nation's frontier
forests cover more than 4 mullion
square kilometers Clearing them
could contribute significantly to
global warming Russia's Far
Eastern frontier 15 also the last
habtat for such hughly endangered
spectes as the Amur tiger, the Far
Eastern leopard, the Far Eastern
forest cat, the red wolf, and the
sikha deer %

Endangered frontier forests
1n Russta are threatened manly
by logging named by WRI's advi
sors as the chief risk in about 85
percent of the region's threatened
frontier forest Mineral and
energy exploration and set fires
also impinge

WORLD RESQURCES INSTITUTE

Already, portions of Russia's
Far East and much of European
Russta (west of the Ural moun
tans) have been heavily logged
Until now, lack of infrastructure
and outmoded harvesting prac
tices kept much of Siberia's fron
tier forest undeveloped Recent
economic and political liberaliza-
tion may change the situation,
however International tumber
and trading corporations,
particularly Asian companies, are
looking to Siberian forests as a
new source of supply as burgeoning
global demand for timber strips
other regions of valuable,
accessible trees  Over the next
decade or two, foreign capital,
machmery, and road building
could open much of Siberta's forest
to logging, mining, and other
damaging activities

FOREST FRONTIERS INITIATIVE

THREATENED FRONTIERS INCLUDE

Frontes

1 NorTHERN PrIMORSKI KRAI
Foresttype  Temperate and boreal
Geographic location Russian
Far East

Threats Logging, mining, and
road development

At rask  Habitat for some of the
world's rarest spectes, including
the Amur tiger Thus forest also 15
home to Udege, Nanai, Ul'ta, and
other indigenous groups ¢

Fronher

2 FRONTIERS ENCOMPASSING THE
GREEN KaReniAN BELT

Forest fype Boreal

Geographic location Russia and
Finland

Threats Logging for export to
Finland and related road
construction

At risk  One of Burope's last
remaining frontiers and the
traditional home of the Karelian
people



AsiA

As1a has lost almost 95 per
cent of its frontier forests Apart
from the Mediterranean and
Middle East — where all such
torests have disappeared — this
represents the world's greatest
loss of frontier forest outside of
Europe China ind India today
have just 20 percent of theit origi
nal forest cover  Of these remain
ing forests less than 10 percent
can be classified as frontier In the
20 vears between 1960 4nd 1980
4lone Asia lost almost a third of
its tropical forest cover the high
est rate of forest conversion i the
world #

On matnland Southeast Asia
most frontiers are gone The 150
lated pockets left are confined pr1
marily to Burma, Laos, and
Cambodia, where war and civil
unrest until recently inhibited
development With peace have
come new threats from commer
cial loggers who have already
exhausted forests in Thailand and
peninsular Malaysia — where har
vest and import restrictions now
encourage logging companies to
move on to neighboring nations

Most of Asia's remaining
frontier forest 1s confined to the
1slands of Borneo Sumatra,
Sulawest and Irian Java Even
here however loggers have
explorted most accessible forests
along coasts and major t1vers
Agriculture and poorly planned
resettlement programs also take a
toll Between 1969 and 1994
Indonesta's tr insmigration pro
gtam moved 8 mullion people to
the nation's forested 1slands
where 17 mullton hectares of trop
1cl forest were soon stripped #

More than half of Asia's last
frontiers are under moderate to
high threat particularly from log
ging An even greater long-term
worry 1s Asia's burgeoning popu-
lation and 1ts ever increasing
demand for food and agricultural
land Between 1990 and 1995
alone, the region's largely rural
population grew by more than
270 mullion people The world's
most densely populated region
As1a had more than 1 person for
every hectare of land in 1995 %

WORLD RESOURCES INSTITUTE

THREATENED FRONTIERS INCLUDE

Frontier

1 RATANAKIRI PROVINCE
Foresttype  Tropical

Geographic location  Cambodia
Threat lllegal logging for export
to Vietnam Outside protected
areas most of the province 15
already under concession to
foreign logging compnies

it risk  Resident minority groups
already evicted from other ireas
by logging companies Rice farm
ing and local fishing here and
elsewhere 1n the Mekong River
watershed Kouprey and other
hughly endangered species

Frontier

2 SUNDARBANS

Forest type Tropical
Geographic location
Bangladesh and India

Threat Loggmg fuelwood
collection

Atrisk The world's largest man
grove forest Habitat for the
world's largest — and posstbly
only viable — population of the
Bengal tiger Fish and forest prod
ucts provide a living for up to
300,000 local families %

Frontier

3 NortH HEILONGJIANG PROVINCE
Forest type Boreal

Geographic location  China
Thieat Logging 80 percent of
this frontier 1s slated to be cut
Atrisk One of China's few
remarmung large ntact tracts of
primary forest Habitat for sever
al important wildlife spectes
Protection for the headwaters of
the Amur River

FOREST FRONTIERS INITIATIVE

Asta has lost almost 95
percent of s frontier
Jorests, and most of
what remains 15 con

Jined to the 1slands of

Borneo, Sumatra
Sulawess, and -
Irian Jaya
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secondary forest plantations degraded
forest and patches of primary forest
not meeting this study s criteria as
frontier
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ongoing or planned human activities
(e g logging agricultura] dlearing
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Iy degrade these frontiers
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FRONTIER FORLSTS
UNASSESSED FOR THREAT
insufficient information prevented
evaluating the threat level of these
frontiers

Basemap data from ArcWorld Assistance in data preparation mapping and analysis prot ided by & World Wildlfe Fund € W8 world Conser. ation Monttoring Cenire
Data sources (1 ) Forest cover data provided by World Consertation Monstoring Centre (1 ) Forest frontiers data derued thiough expert assessment and from other sources
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FRONTIER FORESTS UNDER
LOW OR NO THREAT

large mtact natural forest ecosy stems
that are relatively undisturbed and
large enough to maintam all of their
brodiversity

FRONTIER FORESTS UNDER
MEDIUM OR HIGH THREAT
ongoing or planned human activities
(e g logging agricultural clearing
minng) will «f continued significant
ly degrade these frontiers

FRONTIER FORESTS
UNASSESSED FOR THREAT
secondary forest plantations degraded wnsufficient information prevented
forest and patihes of primary forest evaluating the threat level of these
not meeting ths studs s crterta as frontiers

frontier

4] NON-FRONTIER FORESTS

Basemap data from AicWorld Assistance i data preparation. mapping and analysss provided &, & World Wildlife Fund € & world Comsert ation Monutoring Cenire
Data sources (1) Forest co er data protded by World Consert ation Monitoring Centre (12 ) Forest frontters data devit ed through expert assessment and from other sources
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A hugh percenitage of
Australia's natwe
species liwve nowhere

else on Earth

OceaNiA (PAPUA NEw
GUINEA, AUSTRALIA, AND
NEew ZEALAND).

Oceania has lost almost 80
percent of its frontier forests
About three quarters of what
remains 1s under moderate or
high threat Within the region the
status of forests varies greatlv by
country and forest type

New Zealand has lost the
hughest percentage of frontier for
est less than 10 percent of its orig
inal forest cover remans as a
frontier Colonized by the Maor
about a thousand years ago these
forests were the last of the world's
large land areas to be settled by
humans, but clearing for agricul
ture has destroyed about two
thurds of all frontier forests since
that date and another 5 percent
or so has been converted to plan
tations Although most of New
Zealand s remaimning frontiers are
legallv protected all are threat-
ened by introduced species such
as the Australian brush tailed
possum which are taking a

heavy toll on the nation's endemuc
flora %47

A Tugh percentage of
Australia's natve spectes live
nowhere else on Farth and much
of this biodrversitv resides within
the nation's forests To date the
contment has lost more than 80
percent of its original frontier
forest including large areas of
spectes rich umque forest types
Three fourths of Australia's tropt
cal rainforest for example has
been cleared since the late 1700s *®

Australia's remaining fron
tier forests are confined largely to
Tasmania, Cape Yorh, and the
northwestern region ¢ Grazing by
feral and domestic amumals poses
a major threat and fire manage
ment practices are also 4 major
concern in some areas Logging's
toll within manv non frontier
areas 1s a serious problem
Temperate 1amnforests now largely
fragmented, aze still cut in
Tasmania and southeastern
Australia — fodder for woodchips
for export to Japan, which con
verts them 1nto paper packaging
materials and other products 7'
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Papua New Guinea (PNG)
still possesses large areas of intact
tropical forest — 40 percent of its
ongnal forest Along with neigh
boring Irian Jaya PNG 1s consid
ered a global biodversity hotspot
The country probably contams at
least 5 percent of the world's
species within less than 1 percent of
its land area ™

About 85 percent of PNG's
frontier forests are under moder
ate or high threat primarily from
logaing agricultural clearing and
minmng One legacy of large clear
felling operations 1s soil erosion
Sediment washed by rrvers to the
sea threatens PNG's species rich
coral reefs and coastal fisheries

FOREST FRONTIERS INITIATIVE

THREATENED FRONTIERS INCLUDE

Frontier

1 CenTrAL NORTH IsLanD
(Kawexa/RUAHINE RANGE)
Forest type Temperate
Geographic location New
Zealand

Thieat Introduced species
(Australian brush tailed possum
and feral horses)

At risk A hugh concentration of
indigenous spectes as well as a
globally unique forest ecosystem
with great biodiversity recre
ational, and scenic value

Frontier

2 WESTERN AND GULF PROVINCES
Forest type Tropical
Geographic location. Papua
New Guinea

Threats Logging and pipeline
development (A large oilfield has
been discovered about 180 mules
inland )

Atsssk Avast tract of relatively
undisturbed tropical forest of
exceptionally high spectes rich
ness Homelands for several
groups of ndigenous people



THE CLosING FRONTIER A CALL TOo AcCTION

The news 1s ot all
bad The opportunity
fo protect a priceless
natural inhes tiance
Jor ourselves and
Juture generations 1s
- Sstllours .

his assessment found that

few large intact forest

ecosystems are left on the
planet and that many of these last
frontiers are threatened bv logging
agricultur U clearing ind other
wtvities But the nows s not !
hd even ter thous inds of ve s
of torest dearmg md deerid ton
some frontier forests remun The
opportunity to protect a priceless
natural mheritance for ourselves
and future generations 15 still ours

But this assessment also sug

gests that unless we take action

quuckly, this opporturuty 1s likely to

pass Against a backdrop of popu
lation growth and mounting
human needs, preventing further
frontier losses will require 2 new
and balanced approach to forest
management — one that protects
forests' biodiversity and other
assets while simultaneously pro-
viding for people and ecosystem
services

FIGURE 7

Stewardship Options for Managing Frontier Forests

SusTAINABLE FOREST PRACTICES

FroNTIER FOREST BOUNDARY

OrTiON ONE
B Maintun the entire frontier forest as 1 protected park or reserve
B Develop sustamnable land use practices in surrounding non fronticr forest so that
thus forest serves as a buffer zone
M Retain biodiversitv carbon balances and watershed quality as they are now

OrtiOoN TWO

W Establish protected areas where needed within large portions of the frontier
forest to preserie brodiversity

M Connect these areas with corridors or bridges of land that remain n natural
intact forest

W Introduce sustainable forest use practices in the remainng fronter forest
whether timber extraction hunting tourssm and ecotourtst fishing
bioprospecting or the gathering of traditional medicinal and ritual tems of
value to local commuruties

M Ensure the maintenance of bodiversity retention of carbon and watershed
protection

PROTECTED":
A

FroNTIER FOREST BOUNDARY /

RESTORING FRONTIER FOREST THE GUANACASTE EXAMPLE

Even a degraded and frag
mented once frontier forest nvaded
by exotic spectes mav not necessarily
be gone forever scientists practicing
restoration ecology are developing
techniques to regrow native forests

One of the world's most
ambitious — and thus far successful
— forest restoration efforts 1s m north
western Costa Rica, where local
national and international
researchers are together restoring a

large tract of tropical dry forest n
Guanacaste Conservation Area 7

Launched in the mid 1980s
the project features a three pronged
approach

First participants kicked off
an aggresstve fire control program
to stop human caused fires which
were encouraging the growth of
exotic grasses in cleared forest areas
and killmg native seedlings Once
fires were stopped  scientists allowed

wind and ammals to carry i natrve
tree seeds from an adjacent national
park helping nature when there was
money by planting typial species in
appropriate places and combimnations
They brought 1n cattle to help
control the grasses

Today the incidence of fire in
Guanacaste 1s down 90 percent and
the mtroduced grass jaragua is vir
tually gone trom the area Thickets
of 10 to 15 foot native trees now

domumnate the landscape Within 20
to 50 years researchers expect the
canopy to close kalling off all
remaining jaragua and stopping set
fires completely They also hope
that by then the forest will house
viable populations of all the plant
and animal species that once
inhabuted the area ™
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A stewardship approach to
forest management would
achueve such badly needed bal
ance (See Box 5 ) Suchan
approach should 1n fact, be
applied to all of the world's forests
because non-frontier forests also
provide humans with a range of
important functions and many
are hugh conservation priorities
Stewardship will mean pursuing
different options mn different parts
of the world Where few large,
ntact forest ecosystems remain

~ 1n temperate regions, for
example — frontier forests should
be largely protected n parks or
reserves Where human needs
are pressing and where very large
tracts of frontier forest remain

careful development 1s still an
option if ecologically viable core
areas of forest are protected and
surrounding lands managed
sustanablv (See Figure 7)
Activities such as logging should
cause minimal environmental
damage and return maximum
economic benefits to local people
Figure 7 dllustrates how various
development activities can be
balanced

How much frontier forest
does the world need” At a mim
mum, we must maintdin repre
sentative samples of all types of
forest ecosystems There are no
substitutes for Iiving examples of
how each system functions or for
refuges for most of the world's
forest speces

As msurance, we recom
mend that nations

B Maintain more than one tract
of each ecosystem type

W Protect frontiers even when
neighboring countries maintan
ecologically similar forests

B Manage land outside protected
areas 1 ways that protect the
ecological integrity of forest
frontiers, and

W Try to restore fragmented and
degraded forests (See Box4 )

If forest management 1s to
reflect the needs of all, successful
stewardship must mclude the
active participation of these and
other stakeholders

NATIONAL AND LOCAL
GOVERNMENTS

Government policies must
promote economic development
without destroying the resource
hase and the environmental ser-
vices provided by forests
Specificallv, thev should

B Immedatelv halt further loss
of frontier forests and restore
degraded forests

B Expand and better manage
protected area systems,

B (Create incenttves for the
private sector to manage
frontier forests sustamably

W Morutor forest quality to
measure the success of
management progrars, and

W Encourage stewardship and
educate the public about
frontier forests

A New VisioNn oF FRONTIER FOREST STEWARDSHIP

Forest management based on
stewardship should include

M Collecting all relevant informa
tion on forests and how they are
bemg used and making 1t readily
available to anyone with a stake in
forests

B Managmg forests for Jong term
economuc and other benefits and
involving stakeholders and the pub
lic mn forest management decisions

B Chargmg fees for using public
forest lands and 1eturmng revenues
to both the nation and local
communities

M Designing and enforcing fee
regulations that discourage corrup
tion and wastetul use of forests for
short term gain

M Developing balanced land use
plans that set aside portions of
forests for tourism, biodiversity con
servation and watershed protection

W Attracting imnvestors mterested 10
ustng forests sustamnably and mak
1ng their continued access to forests
contingent upon their environmen
tal and social record

B Including an unambiguous role
for government m all large scale
forest development plans ~ includ
1ng authority to ensure equitable
distribution of revenues and long
term ecosystem viability

M Developing capacity in public
ptivate or non governmental forest
agencies to plan negotiate 1mple
ment monitor and enforce forest
management agreements and

M Setting aside and conserving
special forested areas 1n well delin
eated national parks, indigenous
reserves or other protected areas

WORLD RESOURCES INSTITUTE
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NATIONAL AND INTERNATIONAL

DONOR ORGANIZATIONS

To promote the survival of
global treasures that also provide
significant environmental
benefits — including carbon
storage and biodiversity
protection donors should

W Increase support for forest rich
countties patticularly
neglected ones,

W Coordinate efforts among
donors to maximize impact

W Form partnerships among
organizations — including the
private sector — working
toward forest stewardship, and

M Support projects that promote
both conservation and the
sustamable use of frontier
forests

BUSINESS AND THE PRIVATE
SECTOR

Traditionally viewed as ene
mues of conservation private
industy — from logging, miming
and oil companies to trade and
tetatl mdustries — can become an
agent of sound forest management
if 1t 1s willing to protect jobs and
cultivate long term profits by

W Worhing with non
governmental organizations,
governments and others to
develop markets for products
from well managed forests

W Avording mvestments 1
projects that degrade or
destroy frontier forests, and

W Lobbying and encouraging
governments to try policies
that promote forest
stewardshuip

Cimizens

As voters and consurmers
partly responsible for the fate of
the world's last la1ge intact forests
citizens should

W Ensure that decision makers
manage forests with the general
public's needs in mind (at least
1n countries where citizens
have voting power and can
directly influence therr leaders)

B Keep informed about policy
1ssues affecting fiontier forests,
and

W Voice their concerns — through
protests and boycotts, if
necessary — when governments
mistanage these forests

Especially within wealthy
countries LONSUMeIS (an cre e
demand for products that come
from well managed forests if they

W Purchase only wood, paper
and other forest products that
are independently certified as
sustainablv harvested

B Demand that retailers make
such products available and

B Reduce pressure on frontier
forests by recychng and imiting
consumption — not onlv of
wood and paper but also ot
energy and muneral resources
from forested regions

FRONTIER PEOPLES

People who live within and
near the world's last frontier
forests stand to lose the most 1f
these ecosystems are destroyed
Managing forests for non timber
products ecotourism or everi sus
tainable logging and other
resource extraction could both
protect these forests and provide
local income now and for future

g o
R
,E

generations As on the spot forest
stewards local populations should
demand that the government and
private sector provide opportunities
for long term economic and cul
tural security without environ
mental destruction

NON GOVERNMENTAL
ORGANIZATIONS INCLUDING
ADVOCACY GROUPS
Non-governmental organiza
tions (NGOs) can mobtlize critical
support for conservation and
stewardship Information is one of
thetr most powerful tools By
assessing and monitoring forest
health and use, for example
NGOs can uncover evidence that
governments private industry, or
others are mismanaging forests —
ot for that matter, doing then
jobs These organizations also
should collect and disseminate
information on forest stewardship
1n practice Given limited time and
financial resources NGOs must
coordinate their efforts and form
partnerships with government
agencies and private businesses

In Mexico's state of Quintana

Roo an organtzation of 16 commu
nal groups or epdos 1s managing
260 000 hectares of subtropical
mosst forest to benefit their mem
bers and at the same time main
tamn the forest 7677 Of the total
forest area 150 000 hectares are set

aside for permanent production
primarty of mahogany and cedar
After negotrating with logging
companes participants — 3 000 as of
1991 ~began to process logs which
adds value to their product and
brings communities more ncome
than shipping out raw timber does

PLAN PiLoto SUSTAINABLE FOREST DEVELOPMENT

Before ejidos managed the
forest local communtties derived no
benefits from logging operations
Now patticipants wre working to
maintain the natural forest by
cutting trees on a 25 year cycle
allowing natrve species to regenerate
and increasing the proportion of

mahogany and cedar through
enrichment planting After eight
vears communities alreads are seeing
good regeneration of natural forest
—along with an ncome an meentive
to keep up the good work 7
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METHODOLOGY

CURRENT FOREST COVER

WRI used the only existing
global map of current forest cover
~ that produced by the World
Conservation Monitoring Centre
(WCMC) 1n 1996, in collaboration
with the World Wildlife Fund and
CIFOR — as a base coverage for
thus assessment The sources for
this map include many country
and regional maps dertved from
national and international
sources mostly accurate to a
1 1,000 000 scale (All coverages
used m the Frontier Forest
Assessment were degraded to a
18000 000 scale ) The qualty,
accuracy and dates of these
national and regional maps vary
For detarls, please refer to

[he World Conservation
Morutoring Centre, The World
Forest Map (WCMC Cambridge
1996)

TECHNICAL ANNEX

MAPPING OF FRONTIER FOREST AREAS

The frontier forest maps
within this 1eport reflect the
knowledge and input of more
than 90 experts and reviewers
from around the world Work on
the Last Frontier Forests assess
ment began in May 1996 when
WRI hosted meetings and review
sesstons (in Washington
Cambridge Uk, and Rome) at
which outside experts were asked
to help define frontier areas and
propose a methodology for map
ping them Mapping itself was a
three step process

1 WRI fust developed regional
maps of candidate frontier areas
by overlaying —using a
Geographic information System
(GIS) — the World Conservation
Monttormng Centre's current closed
forest cover map with Sterra
Club's ‘wilderness areas map 7
to define large wooded blocks
devoid of human infrastructure
(roads settlements etc ) where
near pristine forest might be
found

WORLD RESOQURCES INSTITUTE

2 Approximately 90 regional
forest experts were then asked to
annotate these maps Ten to fif-
teen indrviduals per region with
broad knowledge of forest extent
and condttion reviewed the maps
of candidate frontier areas and
using a checklist survey, either
(1) nominated candidate sites as

frontier forests (11 ) redefined
the boundaries of candidate sites
or () rejected candidate sites
and

3 WRI digitized the revised
boundaries of these areas

Experts were also asked to
fill in a questionnaire for each
frontier area assessed This survey
was used to build a database for
each frontier site which mchudes
information on

FOREST FRONTIERS INITIATIVE

1 Forest type (based on survey
resalts) Experts were asked to
classify frontiers according to one
or more of the following cate

gories boreal temperate hard
wood * “temperate mixed conifer
ous and dectduous forest ~ south
ern temperate/astral forest ’

humud tropical forest” ‘dry trop
1cal forest

n Size (thus was calculated using
aGIS) WRI also asked experts to
roughly estimate the size of each
frontier assessed where known

m Threats to ecosystem integrity
(based on information contamed
within the questionnaires)
Experts were asked to rank stes
as under high, medwum, or low
threat from commercial logging’
‘other biomass harvest (removal
of fuelwood and construction
materials, grazing), forest clear
ing (for agriculture, residential
housing etc),” ‘road construction
and other nfrastructure
development (e g powerlines,
pipelines), and other *and to
provide additional details on
known threats



v Potential threats to ecosystem
integrity (also based on information
from the questionnaires) Experts
were asked to (1) note where
significant portions of a frontier
site have been allocated for current
or future harvest (e g zoned as
production forest, gtven over to
concessions) and to estimate the
percentage of each stte allocated
for harvest, where known and

(11 ) indicate if a site contains
high-value timber spectes, or
other hugh value resources (e g
gold oil), and to estimate the
approximate proportion of the site
within which such resources
oceur

v Source of expert information
and level of knowledge (for most
sites, based on the mput of several
reviewers) The names of these
individuals are listed withun WRI's
database along with a ranking of
how well these experts claim to
know each frontier area (experts
were asked to rank themselves on
a 1-5 scale according to how well
they know a given site)

[n many cases sites were
nomimated and reviewed indepen-
dently by several experts WRI
harmonized these results by ()
consulting with reviewers when
their results differed for a given
site to come up with 2 consensus
view, (i ) 1n Some cases, giving
extra weight to results from
individuals who ranked their
knowledge of a site as significantly
higher than that of others who
reviewed that frontier forest

WORLD RESOURCES INSTITUTE

WRI also held three review
sessions (one covering temper ate
and boreal regions, a second cov
ering tropical frontiers and a
thurd to review all areas of the
world) to help fill in data gaps
and to solicit input on draft fron
tier maps Approximately 60
ecologusts, foresters and others
with broad knowledge of forest
1$Sues across various reglons of
the globe attended these sessions

Note that five frontier forest
sites within Western Zaire were
identified using maps of current
road and forest cover (the latter
dertved from recent satellite
imagery) These sites — lacking
roads or signmificant areas of
degraded forest ~ were added
because experts working on the
WRI study suggested forest in this
region qualified as frontier
however they were not sufficiently
famuliar with the area to identify
the boundaries of these sites

FOREST FRONTIERS INITIATIVE

MAPPING OF ORIGINAL FOREST (OVER
As part of this project
WCMC developed the first detailed
map of estimated forest cover
prior to the impact of modern
man (circa 8 000 years ago)
using many global and reglonal
biogeographic maps These
ncluded Worid Map of Present
Day Landscapes (Moscow State
University/UNEP), Ecoregions of
Latin Ames ica and the
Caribbean (Dmerstem et al )
Vegetation of Afiica (Whte),
Review of the Indomalayan
Protected Areas (MacKinnon)
Australia Natural Vegetation
(Australian Surveying and Land
Information Group), and General
Map of Natural Vegetation for
Europe (Bohn and Katenina)
WRI adjusted thus map — notably
by using current forest cover in
the northernmost 200 km of forest
as a surrogate for historic cover so
as to capture the natural patchy
distribution of forest m thus
tundra forest transition zone



The WCM( map 15 an ingds
cator, not a direct measure of
original cover It depicts where
forest mught be expected to occur
today 1n the absence of humans
based on climate topography
and other variables The distribu
tion of forest cover 8,000 years
ago probably varted somewhat
from regron to region due to
long term chmate change For
details on the origmal forest cover
mapping methodology, please
refer to

Clare Billington, Valere
Kapos Mary Edwards Smmon
Blyth and Susan Iremonger
Estimated Original Forest Cover
Map — A Furst Attempt (WCMC
Cambnidge UK, October 1996)

FRONTIER FOREST INDEX

The frontier forest index
ranks countries on a scale of 0 to
99 The index was created by
multiplying the percentage of
original frontier forest lost (that
estimated to cover the country
8 000 years ago) with the pe
centage of remaming frontier for-
est area classified under moderate
or hugh threat to total assessed
frontier area

DEFINITIONS

CURRENT FOREST COVER estimated
closed forest cover within the last
10 years or so (this date varies by
country) Only closed moist forest
18 depicted for tropical Africa and
Asia Woodlands and shrublands
are not included n this category
ORIGINAL FOREST COVER 15 the estt
mated extent of closed forest
about 8,000 years ago, assuming
current climatic conditions
FrONTIER FORESTS are defined as
being primarilv forested of suffi
clent size to support viable popu
lations of the full range ot mdige
nous species associated with that
particular forest ecosvstern given
pertodic natural disturbance
episodes (fire, hurricanes pests &
disease etc ), (note that this
implies that frontier forests pro
vide habitat for these spectes not
that they actuallv contain these
spectes) and extubiting a struc
ture and compostition shaped
largelv bv natural events, as well
as by limited human disturbance
from traditional activities (such as
shifting cultvation) De facto they
are relatively unmanaged (natural
disturbance regimes such as fire
are permutted to occur) are home
to most if not all of the species
associated with that ecosystem
type are dominated by indige
nous tree species assoctated with
that ecosvstem type, and are
characterized bv mosaics of forest
patches representing a range of
seral stages 1n areas where such
landscape heterogeneity would be
expected to occur under natural
conditions
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Forested areas must meet all
of the following 7 criteria to qualify
as frontiers They must

1 Be of sufficient size to support
ecologically viable populations of
the largest carnivores and herbi
vores associated with that partic
ular forest ecosystem, although
thev may not actually contain
these species

(Rationale range require
ments of umbrella spectes are
believed to be large enough to
provide for habitat requirements
of most other spectes within a
given ecosysterm)

2 Be of sufficient size to support
ecologically viable populations of
these spectes 1n the face of a
major natural disturbance episode
such as one would predict to
occur once 1n a century, within
the ecosystem 1n question (fire,
hurricanes, pests & disease etc )
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(Rationale 1f frontiers are
supposed to serve as forest refugia
during the next extinction crises
they must be large enough to
mantain therr resident spectes in
the tace ot pertodic natural distur-
bance The ‘once in a century
cutoff, although arbitrary, 15 a
yardstick used by engineers and
others 1n designing bridges build
ings damsetc that can weather
catastrophic natural events )

3 Exhibit 2 structure and compo
sitton shaped largely by natural
events, as well as by limuted
human disturbance from trads
tional activities (such as shifting
cultivation)

4 Be relatively unmanaged (nat
ural disturbance regimes such as
fire are permitted to occur across
most of the area in question)



5 Becharacterized by mosaics of
forest patches representing a
range of seral stages, in areas
where such landscape hetero
generty would be expected to
occur under natural conditions

6 Be home to most if not all of
the species assoctated with that
ecosystem type

7 Be domunated by indigenous
tree species associated with that
ecosystern type

Many temperate frontier
forests do not strictly qualify
according to all seven criteria,
primarily due to size constraints
and to fire suppression and other
management For example,
Clayquot Sound 1n British
Columbia may be too small to
qualify as a frontier forest, and all
sites in Scandmavia may be too
disturbed to meet WRI criteria
After consultation with temperate
experts we dectded to include
those temperate areas (1) that
are large enough to maimntain
ecologically viable populations of
indigenous spectes when the
surrounding non-frontier forest
matrix 1s

considered and (1) where fires
are generally allowed to burn
across at least half of the frontier
stte (although fire suppression
may have been practiced 1n the
past) Most temperate sites 1n
North America and Europe consist
ot a mix of old growth and sec-
ondary forest Frontier sites that
would not otherwise qualify using
a strict mterpretation of the WRI
criteria ate automatically histed as
threatened due to lack of buffermg
capactty and disturbance of
surrounding forest

THREATENED FRONTIER FORESTS are
areas assessed by experts as under
medium or high threat, where
ongoing or planned human activ
ittes will likely result i the eventual
violation of one of the seven
frontier forest criteria listed above
(e g cause declines in or local
extinctions of plants and animals
or large-scale changes 1n the
forest s age and structure) In
some cases sttes Listed as threat
ened are currently undisturbed but
are slated for logging or other
development activity likely to
aftect the ecosystem integrity of
the forest Note that many
threatened frontier forests mclhude
large areas of protected forest
While the core areas of these sites
may be undsturbed these fron
tiers are considered threatened
because human activity m
surrounding forest 1s likely to
impact the mtegrity of the
ecosystem as 4 whole
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DATA CAVEATS AND
LIMITATIONS

This assessment represents a
rough first cut attempt to estt
mate the status of global frontier
areas, and should be viewed as a
work in progress The maps and
data contained within this report
are not infended to be used to
define conservation or mvestment
priorities or to otherwise provide
nput into regional or national
planning and assessment activities
WRI will work with data partners
over coming vears to improve on
the base maps and the accuracy
of these results Readers should
note that

W Data availability and quality
vartes between regions For
example frontier forest 1s likely
underestimated 1 Central Zaire
and possibly portions of Brazil,
due to the fact that few scientists
have explored that region (and
therefore that the status of these
forests 1s relatively unknown)

W Naturally fragmented forest
ecosystems such 4s areas of
montane forest cover found in
portions of East Africa do not
register as frontier forest i ths
study due to themr small size
However, mn some cases these
areas may fully qualify as intact
relatively undisturbed natural
forests
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W Comparability of results has
been effected by expert bias Map
reviewers varied in how strictly or
loosely they have applied our
criterta i defining sites and how
they assessed the magnitude of
any given threat  As noted above,
WRI attempted to mummuze this
bias by seeking nput from at least
10 15 expets for anv one part of
the world (to cross check on and
harmoruze results), and by seek
ing extensive outside review of the
draft maps to insure that data are
relativelv comparable between
regions

WRI would welcome any
comments on the accuracy of
these results and suggestions on
how we mught improve on the
base maps during the next phase
of this research project
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he Forest Frontiers Initiative (FFD) 1s a five year, multi disciphinary

effort to promote stewardshup in and around the world s last

major frontser forests by influencing investment policy and public
opiuon The FFI team 1s working with governments citizens groups, and
the private sector i Amazoma Central Africa, Indonesia North America
and Russia  We also take part in pressing international discussions on
forest policv

We are motn ted by the belief that there 1s a responsible wav to
use torests  We also see growing 1nterest in finding alternatives to forest
destruction that take advantage of the full economuc potential of forests
not just immechate revenue from logging and clearing

Bustness has a leading role to plav We are developing case studies
with mnovative firms 1o demonstrate to others the business impacts and
opporturuties that sustainabilitv presents  We are also working to
strengthen the Forest Stewardship Council which promotes consumer
awareness about products from well managed forests by certifying wood
products from them

For each frontier forest region FFI builds a network of policy makers
activists 1nvestors and researchers to promote policy reform  Efforts to
munimize the negative impacts of road building and forest clearing for
agriculture and to stop illegal logging, are part of this work

To spark policy change and stimulate stewardship more generally
we will collect nd disseminate more information as it becomes available
We are also working to build the capacitv of local non governmental
groups to do the same

To get access to information about FF! findings and activities
1nd to find out how to participate visit our website at
‘hitp //www wr1 org/wri/ffi/” or write to

Forest Frontiers Imtiative
World Resources Institute
1709 New York Avenue NW
Washington D C 20006 US A
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