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Banco de Datos de Encuestas de Hogares [Household Survey Data Bank]
Banco Central de Bolivia [Central Bank of Bolivia]
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Vi



CBD
CccB
CDM
CEFOVE

CELAC

CEPF
CI
CIEBREG

CITES
CLPI
CMS
COICA

CONAF
CONDESAN
CORFO
COSIPLAN

CpPB
CR
CSF
CSO
CSTT
DEIE

DGFFS

DHB
DIPROSE

Corporations]

Convention on Biological Diversity
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Critical Ecosystem Partnership Fund
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(Colombia) [Research and Studies on Biodiversity and Genetic Resources]
International Trade in Endangered Species of Wild Fauna and Flora
consentimiento libre, previo e informado [free, prior and informed consent ]
Convention on Migratory Species

Coordinadora de las Organizaciones Indigenas de la Cuenca Amazonica
[Coordinator of the Indigenous Organizations of the Amazon Basin]
Corporacion Nacional Forestal (Chile) [National Forestry Corporation]
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Foreign direct investment
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Fauna & Flora International
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IED
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IMF
INDEC
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IPCC

IUCN
IUCN Red
List

IUCN SSC
IWRM
JICA

KBA

Kfw
LatinClima

LULUCF
LVT

greenhouse gas

Deutsche Gesellschaft fur Internationale Zusammenarbeit [German Agency
for International Cooperation]

Gobierno Regional de San Martin (Peru) [San Martin Regional Government]
Gender Tracking Tool

Human Development Index

Important Bird Area

Instituto Boliviano de Comercio Exterior [Bolivian Institute of Foreign Trade]
World Agroforestry Center

Instituto de Hidrologia, Meteorologia y Estudios Ambientales (Colombia)
[Institute of Hydrology, Meteorology and Environmental Studies]

inversidn extranjera directa [foreign direct investment]

International Hydropower Association

Iniciativa para la Integracion de la Infraestructura Regional Suramericana
[Initiative for the Integration of Regional Infrastructure in South America]
Internationale Klimaschutzinitiative [International Climate Initiative]
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Instituto Nacional de Estadistica y Censos (Argentina) [National Institute of
Statistics and Census]

National Institute of Human Rights

Instituto Nacional de Estadistica (Bolivia) [National Statistics Institute]
Instituto Nacional de Parques (Venezuela) [National Parks Institute]
Intergovernmental Panel on Climate Change

International Union for Conservation of Nature

International Union for Conservation of Nature (IUCN) Red List of
Threatened Species

IUCN Species Survival Commission

Integrated water resources management

Japan International Cooperation Agency

Key Biodiversity Area

Kreditanstalt fur Wiederaufbau

Red de Comunicacién en Cambio Climatico [Climate Change Communication
Network]

Land use, land use change and forestry

Long-term vision
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MAAP
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UNESCO
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MERCOSUR
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MINAM
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MINEC

MPI
NCI
NDC
NDF
NGO
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OEC
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Ministerio de Ambiente y Agua (Ecuador) [Ministry of Environment and
Water]

Proyecto Monitoreo de la Amazonia Andina [Amazon Andes Monitoring
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and Cultural Organization

Ministerio del Ambiente y Desarrollo Sostenible (Colombia) [Ministry of
Environment and Sustainable Development]
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Multidimensional Poverty Index
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Non-governmental organization

Norwegian Agency for Development Cooperation

Observatory of Mining Conflicts in Latin America
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Otras Medidas de Conservacion Basadas en Areas (Peru) [Other effective
area-based conservation modalities]

Organizacion del Tratado de Cooperacidon Amazdnica [Amazon Cooperation
Treaty Organization]

Plan de Desarrollo Econémico Social (Bolivia) [Social Economic Development
Plan]

Planes de Desarrollo y Ordenamiento Territorial [Land development and
management plans]

Programa Nacional de Conservacion de Bosques para la Mitigacién del
Cambio Climatico (Pera) [National Forest Conservation Program for Climate
Change Mitigation]

Parque Natural Nacional (Colombia) [National Natural Park]
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EXECUTIVE SUMMARY

The Critical Ecosystem Partnership Fund (CEPF) safeguards the planet's most biologically rich
and threatened regions, known as biodiversity hotspots. It is a joint initiative of I'Agence
Francaise de Développement, Conservation International, the European Union, the Global
Environment Facility, the Government of Japan and the World Bank.

A key purpose of CEPF is to engage and empower civil society, such as community groups,
non-governmental organizations (NGOs), academic institutions and private companies in the
conservation of global biodiversity. To ensure their success, these efforts must complement
the strategies and programs of national governments and other donors. To this end, CEPF
promotes partnerships among diverse groups, combining unique capabilities and reducing
duplication of efforts to achieve a participatory, comprehensive, and coordinated approach to
biodiversity conservation. To achieve this, CEPF develops ecosystem profiles, shared strategies
developed in consultation with local stakeholders that articulate a five-year investment
strategy supported by a detailed situation analysis.

This document presents the ecosystem profile of the Tropical Andes Hotspot, the most
biodiverse on the planet. Home to more than 35,000 plant and vertebrate species, it ranks first
in plant, bird, mammal, and amphibian diversity and second in reptile diversity of the 36
hotspots identified to date in the world. With its 158.3 million hectares, the hotspot is three
times the size of Spain and extends across the Cordillera of the Andes through Venezuela,
Colombia, Ecuador, Peru, and Bolivia, as well as the northern portions of the Andes in
Argentina and Chile (Figure 1).

Despite various conservation interventions in the hotspot over the years, its biodiversity and
ecosystems continue to face serious threats, which have been exacerbated by the COVID-19
pandemic. At the same time, Andean civil society has been strengthened, and is well
positioned to address threats as environmental leaders in the hotspot.

Background to the Preparation of the Ecosystem Profile

CEPF provides funding for civil society action in areas where globally significant biodiversity is
seriously threatened. CEPF has had two phases of investment in the Tropical Andes: Phase I,
between 2001 and 2006 with a consolidation phase from 2009 to 2013, where it invested
US$8.135 million through 67 projects In Bolivia and Peru, and Phase II, from 2015 to 2020,
when US$9.5 million was invested in 100 projects in Colombia, Ecuador, Peru, and Bolivia.

The results of these investments were significant. More than 5.1 million hectares came under
new legal protection, and approximately 11 million hectares of habitat possessing among the
highest levels of biodiversity and levels of threat in the hotspot experienced management
improvements in support of biodiversity conservation and local communities. In total, 284
globally threatened species benefited. More the 300 indigenous and mestizo communities,
many scattered across the far reaches of the highest mountain range of the Americas,
benefitted from the conservation of their ecosystems, through the generation of new sources
of income, improved access to clean plentiful water, improved food security, and strengthened
governance of their lands. More than 65 Andean-based civil society organizations were direct
grant recipients. Over 100 stakeholder alliances brought governmental, civil society,
community, and private sector stakeholders together to collaboration on conservation and
sustainable development initiatives.

XV



Based on the results of these investment phases, CEPF's Donor Council decided to reinvest in
the hotspot to consolidate and expand the achievements and set the hotspot on a stronger
trajectory towards long-term sustainability and resilience.

This ecosystem profile sets out how CEPF will support civil society efforts to that end. This
document was developed between July 2020 and March 2021 and captures the efforts of three
complementary processes: 1) a strategic planning process with a focus on Ecuador in
collaboration with KfW Germany; 2) the updating of this ecosystem profile through a process
that involved 268 stakeholders from 103 organizations from civil society, the public sector, and
donors; and 3) the preparation of a long-term vision for the hotspot involving more than 100
people.

Key Findings

The more than 130 ecosystems identified in the hotspot are home to more than 35,000 plant
and vertebrate species, and 1,451 species are threatened with extinction according to the
IUCN Red List, including 239 Critically Endangered (CR) and 625 Endangered (EN) species.

The hotspot provides essential ecosystem services for the planet, the South American
continent and the approximately 59.7 million people living within the Tropical Andes,
particularly those services related to water resources and carbon. Its peaks are the sources of
the world's largest river, the Amazon, and the main tributaries of the Orinoco and Paraguay
rivers, the third and seventh largest rivers in the world respectively. Its water network
nourishes diverse ecosystems that are home to thousands of species and supplies water to
numerous agricultural areas and cities inside and outside the hotspot. Four country capitals
and 29 cities with more than 200,000 inhabitants within the hotspot benefit directly from these
ecosystem services. The Tropical Andes Key Biodiversity Areas (KBAs) collectively store 7,345
million metric tons of carbon in their plant biomass, a volume that slightly exceeds Mexico's
carbon budget from 2016 to 2025 to comply with the Paris Agreement. The Tropical Andes is
the second most important hotspot in the world for irrecoverable carbon stocks. It holds
314,291,735 metric tons of irrecoverable carbon, which, if lost, could not be restored by 2050.

Despite their strategic importance, of the 474 KBAs in the hotspot, 173 do not have any type
of protection, and of these, 44 KBAs correspond to Alliance for Zero Extinction (AZE) sites. AZE
sites contain the entire population of one or more species listed as Endangered or Critically
Endangered on the IUCN Global Red List.

The hotspot, however, faces serious problems: mining, climate change, agricultural
encroachment, deforestation, illegal land occupation, hunting and wildlife trafficking, and new
infrastructure, among others. In the period from 2001 to 2019, almost 4 million hectares of
forest were lost in the hotspot. Similarly, glacier masses continue to decrease to the point that,
in a few years, Venezuela will be the first country on the continent to lose all its glaciers.
Likewise, mining concessions granted by the national governments cover 11 percent of the
hotspot and illegal mining continues to be a problem that is difficult to solve. Agricultural
expansion affects 65 percent of the 474 KBAs in the hotspot to varying degrees and has
altered 31 percent of the hotspot's surface area. Illegal trade of species in the hotspot
contributes to an illicit business that moves between US$7 billion and US$23 billion worldwide,
the fourth most lucrative after drugs, arms and human trafficking.

The Tropical Andes also possesses an exceptional cultural diversity. The population inhabiting
the hotspot is mostly mestizo. However, some 10 million indigenous people from more than 50
ethnic groups are said to inhabit at least 21 percent of the hotspot's surface, including several
KBAs. Therefore, it is essential to develop cooperative mechanisms with indigenous
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organizations and to design strategies to strengthen their capacities for the sustainable
management of their territories.

Between 2019 and 2020, all hotspot countries suffered the consequences of serious political
instability and governance crises that resulted in civil unrest, especially in the capitals and
major cities of Bolivia, Chile, Ecuador and Peru. For example, during the preparation of this
ecosystem profile, Peru had three presidents in one week in November 2020.

In addition, in recent years, there has been an increase in pressures and threats against
environmental leaders who resist the advance of extractive activities in their territories.
According to a report by Global Witness, in 2019, Colombia was the country with the highest
number of assassinations of environmental leaders worldwide, and this high rate continues to
date. These data reflect the urgency of adopting safeguard actions in favor of people and
communities that are vulnerable or at risk of being vulnerable.

The total estimated investment in natural resource management in the hotspot in the period
from 2015 to 2019 amounted to US$676.6 million, of which 45 percent, equaling US$307.3
million, supported direct biodiversity conservation objectives. Despite their vital roles in
leading and supporting conservation, the 400 or so Andean-based environmental groups
accessed 5 percent of funding for natural resources management projects, equaling US$36.1
million over the five-year period, with CEPF being the second largest donor after the GEF. On a
per annual basis, annual funding for natural resources management for local conservation
groups equaled US$18,050 per organization spread over the entire hotspot. Despite the
considerable amount invested, the overall level of support for conservation in the hotspot from
governments, the private sector and international donors remains wholly insufficient to
address the massive and accelerating threats to biodiversity.

The COVID-19 pandemic has dramatically affected the Tropical Andes, killing nearly 110,000
people in Colombia, Ecuador, Peru and Bolivia by January 2021. According to the IMF, the
pandemic is causing the worst regional recession in recorded history. According to the
Economic Commission for Latin America and the Caribbean, in 2020, the GDP of the hotspot
countries decreased between 5.2 percent in Bolivia and 12.9 percent in Peru. This contraction
will undoubtedly reduce public investment in conservation in the coming years, which could, in
turn, affect the budget allocated for the administration and management of protected areas,
many of which are KBAs. On the other hand, economist predict the serious economic crisis
facing the region will have a direct impact on the already high levels of poverty, which in many
cases could translate into greater pressure on natural resources. In this context of
humanitarian crisis and economic uncertainty, the price of an ounce of gold reached an all-time
high and surpassed US$2,000, intensifying gold mining in the hotspot. The pandemic also
exposed vulnerabilities of environmental CSOs, who lack financial reserves and secure funding
to withstand the economic downturn in their countries.

This confluence of factors has led to an increase in threats to the hotspot's biodiversity and
uncertainty about the ability to manage these threats in the short term. However, with
increasing evidence of the links between anthropogenic impacts on nature and the spread of
zoonotic diseases such as coronavirus, the pandemic may generate new funding opportunities
to drive economic recovery based on green policies. These new windows of opportunity should
be used to leverage funding during the implementation of CEPF’s Phase III investments, which
also has the advantage of building on the gains made to date.
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CEPF Phase III Niche and Investment Strategy

In light of the urgent needs created and/or exacerbated by the COVID-19 crisis, the CEPF
niche for Phase III in the Tropical Andes channels support to civil society organizations to
foster the long-term sustainability of the results achieved through previous CEPF investments
and to replicate the best conservation practices piloted to date to benefit those new sites of
exceptional levels of biodiversity that have crucial conservation needs required to ensure their
survival.

The niche builds on experience from the first two investment phases by focusing on
approaches that have demonstrated success, moving from pilot projects to longer-term
interventions, and integrating results more concretely into public policy and private sector
practice. Phase III continues CEPF support to the same four of the seven Andean countries:
Colombia, Ecuador, Peru and Bolivia. In the short term, the niche seeks to support local
communities to cope with the impacts of the pandemic and to stem environmental degradation
in areas of high biodiversity value by supporting secure land tenure, fostering sustainable
livelihoods, and combating wildlife trafficking and hunting. For the long term, CEPF will support
sustainability and resiliency by solidifying the technical and project management capacities of
local civil society, diversifying funding streams for conservation over the long term, and
institutionalizing conservation outcomes into public and private sector strategies and practice.
Recognizing that CEPF investment cannot realistically respond to the full range of conservation
issues at play in the hotspot, the CEPF niche focuses on actions where civil society
organizations can add the greatest value, and addresses gaps in the overall landscape of donor
funding for conservation.

The biological basis for CEPF investment is provided by conservation outcomes: the
quantifiable set of species, sites and corridors that must be conserved to curb loss of global
biodiversity. The conservation outcomes in the Tropical Andes were defined in the 2015
ecosystem profile and were updated in this profile to reflect new information on the status of
species, sites and corridors.

The list of species outcomes in the hotspot increased from 814 in 2015 to 1,451 in 2020,
reflecting increases in the number of globally threatened species officially recognized on the
IUCN Red List. In Phase III, CEPF will support conservation actions to safeguard 183 Critically
Endangered (CR) and Endangered (EN) species, to prevent their extinction. These 183 species
are comprised of 82 amphibians, 32 birds, 11 mammals, 10 reptiles, 41 plants, and 7 fish.
Initiatives build on species-level advancements made in Phase II through the planning,
implementation, and institutionalization of species action plans for 70 species. Phase III
recognizes that species conservation plans and actions need to be further institutionalized to
sustain and increase support for species conservation in the hotspot. It also recognizes that
conservation of amphibians and plants often require an approach based on the conservation of
entire genera to complement species-center approaches.

The CEPF niche calls for supporting conservation in seven conservation corridors that are home
to 52 of the 474 KBAs identified in the hotspot. The 52 prioritized KBAs cover 4.0 million
hectares, equivalent to 2.5% of the hotspot area. To enable investment by CEPF and other
funders to be directed effectively, site outcomes were prioritized using standard criteria,
including urgency of conservation action and opportunity to enhance existing conservation
efforts. The 52 priority KBAs include hotspot’s most biologically diverse sites that have a
demonstrated and significant need for CEPF support due to the presence of a substantial threat
but where conservation capacity remains insufficient. Here, civil society has the potential to
affect a meaning change through channeling CEPF investment for long-term conservation and
development benefits.
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The thematic priorities for conservation investment in the hotspot were defined through the
stakeholder consultation process, based upon an analysis of the main threats to biodiversity in
the hotspot and their root causes. The overall ranking of threats did not change significantly
from that generated by the stakeholder consultations in 2015. In both exercises, the top-
ranked threats and drivers were mining, agricultural encroachment, insecure land tenure,
wildlife hunting and trafficking, illegal logging, colonization, and new infrastructure (mainly
roads and dams). Unlike in 2015, climate change was identified as the highest-ranking threat
to biodiversity in 2020.

To respond to these threats and help address some of their root causes, the Phase III
investment strategy builds on the achievements and lessons learned from previous phrases by
supporting five strategic directions and 22 investment priorities. The strategy seeks to
address short-term conservation needs while putting the hotspot on the trajectory toward
achievement of the hotspot long-term vision, to building local conservation capacity for civil
society, securing more stable and diversified sources of funding, institutionalize conservation
outcomes, foster strong private sector engagement for conservation. The niche adopts five
cross-cutting themes regarded as essentially to achieve CEPF’s overall conservation objectives:
1) revival of COVID-19 impacted sites and economies based on green objectives; 2)
mainstreaming of gender equality into conservation strategies; 3) strengthening of capacities
of indigenous peoples and local civil society; 4) fostering long-term financial sustainability; and
5) contributing to climate change adaptation and mitigation. Building on the multi-stakeholder
alliances established and strengthening in previous investments, Phase III fosters multi-
sectoral collaboration between local communities, civil society, government, and the private
sector.

The Phase III investment strategy builds on the significant accomplishments achieved by CEPF
and partners to date in the hotspot, while setting a new stage toward greater resiliency and
sustainability over the long term. Although ambitious, the investment strategy is realistic, and
represents an important opportunity to realize the potential of civil society in the hotspot, and
to make a lasting contribution to the conservation of Tropical Andes’ unique and irreplaceable
biodiversity and ecosystem services of global importance, including for climate change
mitigation.

Table 1. CEPF's Strategic Directions and Investment Priorities for the Tropical Andes
Hotspot

Strategic directions Investment Priorities

1.1 Facilitate the establishment, upgrading, and/or expansion of public and

1. Strengthen protection private protected areas.

and management of 52

priority KBAs to foster 1.2 Support the preparation and implementation of participatory
participatory governance, management plans and other relevant KBA management instruments.

green recovery from
COVID-19, climate change | 1.3 Strengthen land tenure, management, and governance of indigenous

resilience, species territories and campesino communities
conservation, and financial N L .
sustainability. 1.4 Enable local communities to enter and remain in incentive programs

that benefit biodiversity conservation.

1.5 Promote and strengthen bio-enterprises that support biodiversity
conservation and provide gender-equitable benefits to local communities.
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2. In the seven priority
corridors, collaborate with
public and private sector
stakeholders to enable
biodiversity conservation,
a green recovery from
COVID-19, and
environmental, financial,
and social sustainability, in
benefit of the priority
KBAs.

2.1 Support participatory land-use and development plans and governance
frameworks to foster a shared vision of conservation and sustainable
development to guide future investments.

2.2 Support the preparation of policies, programs, and projects that foster
biodiversity conservation, particularly at sub-national levels, and that
leverage funding for their implementation.

2.3 Support the dissemination and integration of the conservation
outcomes (threatened species, KBAs and corridors) in the strategic plans
and public policies of governments, donors, and the private sector.

2.4 Establish and strengthen traditional and innovative financial mechanisms
and leverage financing initiatives for conservation, including payments for
ecosystem services, carbon credits and compensation mechanisms.

2.5 Promote and scale up bio-enterprises to benefit communities,
biodiversity, connectivity, and ecosystem services.

2.6 Promote private sector actors and their associations to integrate
conservation into their business practices and to implement corporate
social responsibility policies and voluntary conservation commitments.

2.7 Integrate biodiversity conservation objectives into policies and
programs related to mining and infrastructure and promote related
demonstration projects.

2.8 Strengthen local capacity, facilitate public consultation, and support
partnerships to implement mitigation measures (assess, avoid, mitigate
and monitor impacts) in projects that present a risk to priority KBAs, with a
focus on mining and infrastructure.

3. Safeguard priority
globally threatened
species.

3.1 Prepare, implement, and institutionalize conservation action plans that
include climate change resilience for 183 critically endangered (CR) and
Endangered (EN) species, and for select genera, presented in Appendix
13.3.

3.2 Support strategies and information campaigns to combat illegal wildlife
trafficking and hunting.

4. Cultivate a highly-
trained, well-coordinated
and resilient civil society
sector at the local,
corridor, and hotspot
levels to achieve CEPF's
conservation outcomes.

4.1 Strengthen the institutional capacities (administrative, financial,
fundraising, communications, governance, and project management) of
CEPF's strategic partners to implement biodiversity conservation programs.

4.2 Strengthen the technical knowledge and skills of civil society through
short-term courses to implement practical conservation actions based on
an evaluation and training strategy.

4.3 Support a security strategy and alliance to safeguard at-risk
environmental and indigenous defenders.

4.4 Strengthen the strategic communication capacity of the media and civil
society networks to create conservation awareness among the public and
decision makers.

4.5 Strengthen the capacities and involvement of women in CEPF
initiatives.

4.6 Improve stakeholder cooperation and strengthen alliances, and foster
information exchange and lessons learned.
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5. Provide strategic
leadership and effective
coordination of CEPF
investment through a
regional implementation
team (RIT).

5.1 Create a broad community of civil society groups working across
institutional and geographic boundaries, to strengthen their capacities and
promote their long-term resilience, to support CEPF's mission and
conservation goals.
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1 INTRODUCTION

The Tropical Andes Biodiversity Hotspot is one of 36 biodiversity hotspots in the world that
together cover 16.7 percent of Earth’s land surface. Biodiversity hotspots contain at least
1,500 endemic plant species and have lost at least 70 percent of their natural habitat
(Mittermeier et al. 2004). Six hotspots are located in Central and South America:
Mesoamerica, Tropical Andes, Tumbes-Chocé-Magdalena, Atlantic Forest, Cerrado and Chilean
Winter Rainfall and Valdivian Forests. The Amazon High Biodiversity Wilderness Area is
adjacent to the Tropical Andes; this is not a biodiversity hotspot but a high biodiversity
wilderness area. The Tropical Andes Hotspot covers vast areas of Ecuador, Colombia, Bolivia
and Peru and includes sections of Venezuela, Chile and Argentina (Figure 1.1). Its 158
hectares exceed the area of France, Spain and Germany combined.

Diverse climates and complex geography and geology have given rise to the evolution of
multiple habitats and an extraordinary biological diversity that make the Tropical Andes
Hotspot the most biodiverse hotspot in the world. Furthermore, the hotspot’s mountains,
valleys and plateaus are home to 1,451 globally threatened species, which is one of the world’s
highest numbers of threatened species.

Founded in 2000, the Critical Ecosystem Partnership Fund (CEPF) is designed to ensure civil
society is engaged in biodiversity conservation with a holistic landscape ecology perspective.
CEPF is a joint initiative of | "Agence Francaise de Développement, Conservation International
(CI), the European Union, the Global Environment Facility (GEF), the Government of Japan,
and the World Bank. CI administers the global program through the CEPF Secretariat.

CEPF is unique among funding mechanisms in that it focuses on the world's biodiversity
hotspots rather than on political boundaries and addresses conservation threats on a landscape
scale. Within each hotspot, and depending on its particularities, CEPF can work at the corridor
level to ensure the protection of the key biodiversity areas (KBAs) that it contains.

CEPF promotes working partnerships among community-based organizations (CBOs), non-
governmental organizations (NGOs), governments, academic institutions and the private
sector, combining unique capacities and eliminating duplication of efforts for a comprehensive
approach to conservation. CEPF seeks to bring about transboundary cooperation for areas of
high biological value that cross national borders or in areas where a regional approach may be
more effective than a national one.

CEPF has had two phases of investment in the Tropical Andes Hotspot:

e Phase I, from 2001 to 2006 including a consolidation phase from 2009 to 2013, with a
total investment of US$8.135 million through 67 projects. It targeted the Vilcabamba-
Ambord Conservation Corridor of southern Peru and northern Bolivia, a 30-million-
hectare swath of forested landscapes.

e Phase II, from 2015 to 2020, with a total investment of US$9.5 million through 100
projects implemented by 65 civil society organizations. It aimed to conserve 36 KBAs in
seven conservation corridors in Colombia, Ecuador, Peru, and Bolivia.



Figure 1.1. Location of the Tropical Andes Hotspot
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In recognition of the continued need for support to Andean civil society to conserve the
biodiversity of the hotspot, CEPF's Donor Council decided in 2019 to initiate a third phase of
funding in the Tropical Andes from 2021 to 2026. Before embarking on the grant program,
CEPF needs to update the ecosystem profile that was developed for Phase II in 2014 and
approved in 2015. The ecosystem profile is a strategic document that provides a snapshot of



the hotspot's current status, identifying priorities and opportunities for action. It is elaborated
in a participatory manner with the hotspot's main stakeholders.

Six years have passed since the publication of the last ecosystem profile and in this time,
conditions in the region have changed. New species have been described, evaluated and added
to the International Union for Conservation of Nature (IUCN) Red List of Threatened Species.
New KBAs have been defined, especially for reptiles and plants, with CEPF support. The
frequency and intensity of threats have changed, especially those exacerbated by the COVID-
19 pandemic. The region's political landscape is ever-changing, and its economies are not as
healthy as in the previous investment period. All these factors have affected the context in
which civil society works. In addition, investment in conservation is different, not only in terms
of donors but also in terms of investment priorities. The analysis of the sum of these elements
has determined CEPF's investment strategy for the next period.

This ecosystem profile was updated through a participatory process. It was developed by
analyzing secondary information, consulting with experts, and engaging in discussions with
governments and civil society organizations in the region through interviews, surveys, and
national and regional consultation workshops. To this end, 260 people contributed their time
and knowledge from July 2020 to March 2021 to realize this update of the Tropical Andes
ecosystem profile.



2 BACKGROUND

This ecosystem profile contains an analysis of the social, environmental, economic, and
political conditions that influence biodiversity conservation in the hotspot. In addition, this
profile defines the niche for CEPF's intervention and establishes the strategy that will guide
grantmaking in the Tropical Andes Hotspot between 2021 and 2026.

Three complementary processes supported the ecosystem profile update:

e Between January and August 2020, Germany’s KfW and the CEPF Secretariat
conducted a strategic planning process focusing on Ecuador, in collaboration
Ecuador's EcoCiencia Foundation and the Fundacién Internacional para la Promocién
del Desarrollo Sustentable Futuro Latinoamericano (FFLA), which served as the
Ecuador Regional Implementation Team (RIT) for CEPF. This process involved
various consultations with Ecuadorian experts, government officials and other
stakeholders. KBAs and priority species eligible for funding were identified based on
an analysis that incorporated new plant and reptile species on the IUCN Red List and
KBAs. This process made it possible to prioritize the species, sites and corridors to be
funded. The results of this work for Ecuador have been integrated into this
ecosystem profile update.

e In July 2020, an alliance of five civil society organizations assumed leadership of the
process to update the ecosystem profile. The alliance leader, Pronaturaleza of Peru,
worked closely with Panthera Colombia, Arcoiris of Ecuador, Practical Action based in
Peru and Bolivia, and BirdLife International in its role as manager of the global KBA
database on behalf of the KBA Partnership. The core team comprised 12 hotspot
professionals specialized in a range of topics linked to biodiversity in the Tropical
Andes: Andean species, threats to biodiversity, environmental policy,
socioeconomics, civil society, climate change and conservation investments.

e From September 2020 and March 2021, Talking Transformation, a UK-based
company with extensive experience in the Andes, facilitated the development of a
long-term vision for the hotspot. The vision and supporting goals are intended to
ensure that civil society organizations have sufficient collective capacity and access
to resources in the medium and long-term to lead biodiversity conservation in the
Tropical Andes when CEPF concludes its engagement in the hotspot.

These three processes were rolled out in a coordinated manner. The civil society context,
niche and investment strategy sections of the profile, in particular, benefitted from this
innovative, multi-pronged approach.

2.1 Information compilation and analysis

The compilation of information for the profile was carried out through two mechanisms:
research and analysis of secondary information, and consultations with stakeholders
through individual interviews, surveys, and consultation workshops.

The desk research involved the compilation and analysis of technical and scientific literature
on abiotic characteristics of the hotspot, biodiversity, threats to ecosystems, social,
economic, political and civil society contexts in the hotspot, as well as an analysis of the
conservation investment in the hotspot during the last five years. Information about the
socioeconomic, political and civil society contexts of Colombia, Ecuador, Peru and Bolivia
was gathered through 32 interviews with key actors in these countries.
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Another source of primary information was a digital survey sent to key stakeholders in the
seven countries that are part of the Tropical Andes Hotspot. The 146 respondents to the
survey represented civil society, academia, national and subnational governments and
indigenous communities. Survey results provided valuable information related to conservation
outcomes, KBAs, corridors, threats, civil society context, climate change, COVID-19 effects and
KBA prioritization criteria. The analysis of this information was used to simulate dialogue at the
national workshops.

2.2 Stakeholder Consultation

The Pronaturaleza alliance organized four national consultation workshops and one regional
workshop, in which a total of 268 stakeholders from 103 non-governmental organizations,
indigenous communities, universities, national and sub-national governments and donor
communities from Bolivia, Peru, Colombia and Ecuador participated (Table 2.1). Due to the
COVID-19 pandemic, the workshops were conducted virtually. The agenda of these workshops
included adjustments to the conservation corridors established in the previous profile and the
prioritization of KBAs for funding. Issues related to the working environment of CSOs were
discussed in depth, along with CEPF's investment strategy. The duration of the national
workshops depended on the number of corridors and KBAs analyzed for prioritization. In Peru
and Bolivia, the workshops lasted one day; in Colombia one and a half days, while in Ecuador,
the event took half a day.

The consultations carried out in Ecuador by EcoCiencia and KfW included a series of virtual
meetings to review the prioritization of the KBAs that will receive funding and discuss and
validate the investment strategy in the country.

Table 2.1 Stakeholder consultation schedule

Workshop Date(s) Number of
participants?

NatlonaI*ConsuItatlons in May 22 to June 30, 2020 38
Ecuador

National consultation in Bolivia October 5 and 6, 2020 15
National consultation in Peru October 5 and 6, 2020 52
National consultation in Colombia October 7 and 8, 2020 57
National consultation in Ecuador October 19, 2020 42
Regional consultation February 4, 2021 50

! Does not include members of CEPF or the profiling team. * Carried out by EcoCiencia Foundation and Kfw.

The update process also received input from an external advisory committee established to
provide guidance and participate in key decisions during the profile update process. The
committee comprised three internationally recognized experts in environmental policy,
socioeconomics, conservation planning and private sector participation in the Andes.

Finally, a virtual regional workshop was held to present, discuss and validate CEPF's
investment strategy in the Tropical Andes for Phase III. The consolidated version of the
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investment strategy was sent to participants in advance of the meeting, and their feedback
incorporated into the version of the document that was discussed during the regional event.

2.3 Donor review and approval

The entire process of updating the ecosystem profile was supported and supervised by the
CEPF Secretariat, which reviewed and approved this document. The CEPF Donor Working
Group reviewed the draft profile in April 2, 2021. Comments were incorporated and the
updated draft was reviewed by the Working Group in April 15, 2021. The final version of the
ecosystem profile was presented to the CEPF Donor Council for final approval on April 23,
2021.



3 CEPF INVESTMENT IN THE TROPICAL ANDES HOTSPOT:
OVERVIEW AND LESSONS LEARNED (2001 - 2020)

CEPF has invested in the Tropical Andes Hotspot in two previous investment phases, with
Phase I taking place from 2001 to 2013, and Phase II spanning 2015 to 2020. The proposed
third phase, which will be guided by the investment strategy set out in the updated ecosystem
profile, follows on the results and momentum built from the second investment phase. It is
critical, therefore, to thoroughly review the key results and impacts achieved in each
investment phase and to learn from their lessons learned. Such a review permits the
reinforcement and scaling up of effective conservation approaches in the third investment
phase, while also allowing for well-known bottlenecks to be avoided to the extent possible.
Chapter 3, therefore, highlights the results and lessons learns from CEPF’s experience in the
hotspot to provide additional context to CEPF’s future investment niche and strategy presented
in Chapters 12 and 13.

3.1 CEPF Investment Phase I (2001-2013)

The Tropical Andes Hotspot was among the first three regions selected by CEPF for investment
when the fund was established in 2001. The original ecosystem profile was developed in 2001
through a consultative process and desk study coordinated by the Bolivia and Peru country
programs of Conservation International (CI), which subsequently served as the Regional
Implementation Team in Phase I. CI hosted two consultation workshops to develop the
investment strategy. Consensus emerged on the need to create a conservation mega-corridor,
consisting of a mosaic of protected areas and reserves, to be managed as a cohesive
management unit. To achieve this vision, CEPF and partners adopted an ambitious landscape-
scale agenda that called for strengthening the Vilcabamba-Ambord Corridor, a 30-million
hectares swath of forest covering 20 percent of the entire hotspot and containing 16 large
protected areas in Bolivia and Peru. At the time, conservation efforts in the corridor were
nascent, and therefore laying the groundwork for long-term conservation action was
considered essential.

The CEPF investment strategy supported six strategic directions with an allocation of US$6.13
million over a five-year period from 2001 to 2006:

1. Establish effective mechanisms for cross-border coordination, collaboration, and catalytic
action in the Vilcabamba-Amboré Corridor.

2. Strengthen binational coordination of protected area systems.

3. Stimulate communities conservation of biodiversity and the management of natural
resources.

4. Strengthen public awareness and environmental education.

5. Strengthen environmental policy and legal frameworks to mitigate the impacts of
extractive industries, transportation and infrastructure projects, and large-scale tourism.

6. Establish an electronic exchange of information and a coordinated mechanism for the
collection of information and data.

In 2009, three years after the close of Phase I grants, CEPF embarked on a so-called
“consolidation” of Phase I investments as a response to the imminent completion of two major
road projects: the Southern Inter-Oceanic Highway between Peru and Brazil and the Northern
Corridor Highway in Bolivia. The Inter-Oceanic Highway would be the first paved roadway
connecting the Atlantic and Pacific oceans in South America and would provide new access to
millions of hectares of intact tropical forests and indigenous territories for the first time. Both
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road projects spurred great controversy over fear that new access would fuel uncontrolled
colonization, mining, deforestation, land invasion and speculation, wildlife trafficking and
hunting. In retrospect, these fears proved prescient, as the new roads and subsequent
colonization led to significant environmental degradation and social conflict in some parts of
the corridor.

The Phase I consolidation strategy aimed to address high priority needs specifically targeting
eight protected areas within the Tambopata - Pilén Lajas conservation corridor between Peru
and Bolivia that were the most vulnerable to the new threats introduced by the new roads.
With an allocation of US$2.185 million, CEPF funded four mutually-dependent investment
priorities.

1. Support civil society participation in development planning and implementation for the
Vilcabamba-Amboré Conservation Corridor, focusing on the Southern Inter-Oceanic and
Northern Corridor highways.

2. Support management improvements to mitigate the adverse impacts arising from
improved road access in the eight most vulnerable protected areas.

3. Support the establishment of sustainable financing mechanisms.

4. Support productive projects that maintain forest cover in areas of strategic value for
corridor-level connectivity.

Over the 12-year period of 2001 to 2013 of Phase I, CEPF approved 67 projects totaling
US$8.135 million. Mid-term and final assessments revealed that partners recognized that
CEPF’s contributions that brought new areas under formal protection and strengthened existing
protected areas were major accomplishments. Local partners were genuinely enthusiastic
about gaining a regional perspective and shaping their conservation and development
programs around a more integrated, landscape-scale strategies. Prior to CEPF, conservation
was tackled largely through isolated initiatives and collaboration was generally weak. CEPF’s
presence stimulated collaboration among major stakeholders, both government agencies and
civil society organizations, bringing local and international missions and perspectives to the
table.

Results demonstrated strong value-for-money and conservation results of global impact:

e More than 4.4 million hectares came under new protection with the declaration of nine
new national parks, indigenous reserves, private protected areas, and Brazil Nut
concessions. Seventeen existing protected areas covering 9.9 million hectares came
under improved management through the development of management plans,
establishment of management committees, strengthened park management capacity,
and improved infrastructure and equipment. These improvements allowed the core
areas of five protected areas covering 4.4 million hectares to remain intact,
withstanding threats from gold mining, agricultural encroachment, and logging.

e Livelihoods projects, though eco-tourism, sustainable Brazil nuts gathering, micro-
enterprise development and sustainable coffee and cocoa projects reached 8,000
indigenous and mestizo communities while offering incentives to maintain biodiversity.
CEPF helped 130 Brazil nut gatherers to obtain land title and to sustainably manage
225,000 hectares of forest, vital for landscape connectivity, through grassroots
livelihoods projects compatible with biodiversity conservation.

¢ Eleven multi-stakeholder alliances were established and/or strengthened, including
alliances to monitor the construction of the two highways, support improved protected
areas management, and undertake regional-level REDD+ policy development.

e Civil society influenced eight policies and projects related to highway development, dam
planning, gold mining, private protected areas, sustainable financing, logging
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concessions, and REDD+. Community and stakeholder engagement offered new
approaches to engage local people in road development projects.

e Development of new protocols that laid the basis for the declaration of Peru’s first
private conservation areas, which led to the country’s robust private protected network
to this day.

CEPF’s investments in the Tropical Andes provide a firm foundation and important lessons
upon which to launch a new investment phase in the Andes at this time. CEPF’s Donor Council
therefore directed the CEPF Secretariat to undertake a new ecosystem profiling process, one
that would expand its geographic coverage.

3.2 CEPF Investment Phase II (2015 - 2020)

Based on the hotspot’s strong performance and continuing threats and needs, CEPF donors
selected the Tropical Andes in 2014 for a new investment phase. CEPF selected NatureServe in
partnership with EcoDecision to prepare the updated ecosystem profile. Eight stakeholder
consultations in the seven hotspot countries allowed more than 200 experts to provide input
into the ecosystem profiling process. The ecosystem profile was CEPF’s first profile in South
American to support the identification and adoption of KBAs to determine site priorities. In
total, the profiling process resulted in the identification of 442 KBAs and 814 globally
threatened species. To complement the KBA definition process, the profiling team also
examined other parameters critical to advance the conservation agenda, such as the need to
work with local governments and the private sector, support for local environmental and
indigenous CSOs, and opportunities to address major threats. Based on this consultative
process, the CEPF Donor Council approved the ecosystem profile in March 2015. The CEPF
investment started in July 2015 with the recruitment of the RIT, which issued the first call for
proposals in October 2015.

The CEPF investment niche called for building the capacity of indigenous, mestizo, and
environmental civil society groups to implement multi-stakeholder approaches that promote
biodiversity conservation and sustainable development. The investment strategy targeted 36
KBAs covering 3.6 million hectares with exceptionally high biological diversity. These KBAs
were clustered in seven conservation corridors in Bolivia, Colombia, Ecuador, and Peru. CEPF
donors granted a US$10-million spending authority to implement seven strategic directions:

1. Improve protection and management of 36 priority KBAs to create and maintain local
support for conservation and to mitigate key threats.

2. Mainstream biodiversity conservation into public policies and development plans in seven
corridors to support sustainable.

3. Promote local stakeholder engagement and the integration of social and environmental
safeguards into infrastructure, mining and agriculture projects to mitigate potential
threats to the KBAs in the seven priority corridors.

4. Promote and scale up opportunities to foster private sector approaches for biodiversity

conservation to benefit priority KBAs in the seven corridors.

Safeguard globally threatened species.

Strengthen civil society capacity, stakeholder alliances and communications to achieve

CEPF conservation outcomes, focusing on indigenous, Afro-descendent and mestizo

groups.

7. Provide strategic leadership and effective coordination of CEPF investment through a
regional implementation team.
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3.2.1 Overview of Phase II Portfolio

To support the achievement of Phase II conservation outcomes and grant making, CEPF
worked with a three-member consortium comprised of two national environmental funds and a
regional NGO as the Tropical Andes Regional Implementation Team (RIT): the Fund for the
Promotion of Peru's Natural Protected Areas (PROFONANPE) in Peru, the Natural Heritage
Biodiversity Fund and Protected Areas (Patrimonio Natural) in Colombia and Bolivia, and the
Latin American Future Foundation (FFLA) in Ecuador. A team of eight professionals worked
together to undertake RIT’s core responsibilities in their respective countries and at a regional
level. The fulfilled core functions to build capacity of CEPF civil society partners, management
the small grants mechanism, facilitate large grants calls and monitoring, support portfolio-level
communications, and conduct donor and government outreach.

Table 3.1 shows CEPF funded 100 small and large grants totaling US$9,476,879 in Bolivia,
Colombia, Ecuador, and Peru. Funding obligations were highest for grants under Strategic
Direction 1 dedicated to KBA-level conservation, followed by grants dedicated to safeguarding
globally threatened species under Strategic Direction 5. While strengthening capacities of civil
society under Strategic Direction 6 received the lowest direct allocation, it is noteworthy that
capacity building and organizational development was integrated as a cross-cutting priority
across the entire portfolio. Eighty grants supported capacity building activities and
deliverables, and as described below, important results emerged.

Table 3.1. Phase II Grants Awarded from 2015 - 2020

Awarded Grants Total
Strategic Direction Tot(ads\l;)lue E:;got: I;::a(:r As\:::llt:d
rants Grants

1. KBAs strengthening 3,840,432 30 2 32
2. Mainstreaming biodiversity 784,821 3 11
3. Mitigation of key threats 611,287 4 0 4
4. Private sector support 800,907 9 4 13
5. Species conservation 1,345,067 13 7 20
6. Civil society strengthening 586,834 2 13 15
7. Regional Implementation Team 1,507,532 5 0 5
Total 9,476,879 71 29 100

Figure 3.1 shows that CEPF allocated grant funding relatively evenly across the four
countries, and that about five percent of funding was allocated to regional projects
benefiting all four countries.
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Figure 3.1. CEPF Investments by Country, 2015 - 2020

Hotspot; US$466,444;
(5%)

Bolivia;
USS$2,214,960; (23%)

Peru; USS$2,332,454;

(25%)
Ecuador; Colombia;
US$2,090,939; USS$2,372,084;
(22%) (25%)

Andean-based organizations featured prominently as grant recipients. Of the 65
organizations receiving CEPF funding, 55 groups were locally based organizations.
Figure 3.2 shows that Andean organizations received 75 percent of the funding and

international groups with longstanding presence in the hotspot received 25 percent of
the funding.

Figure 3.2. CEPF Grant Recipients, Local verses International Organizations,
2015 - 2020

International
organizations;
USS$2,407,059

(WEY)

Local and
regional
organizations;
USS$7,069,821
(75%)
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3.2.2 Summary of Results

The Phase II investment portfolio resulted in impacts on KBA and species conservation
and civil society capacity building, as summarized in Table 3.2 and the following text.

Table 3.2. Phase II Portfolio Achievements

Portfolio Objective: Engage civil society in the conservation of globally threatened
biodiversity through targeted investments with maximum impact on the highest conservation

and ecosystem services priorities

Target

Achievement

36 KBAs covering 3,399,016 hectares
have new or strengthened protection
and management.

2.9 million under improved management. Of this
amount, 1.3 million are located within 24 KBAs and
1.6 million are in KBA buffer zones and biological
corridors. A total of 23 new projected areas were
established covering 678,460 hectares. CEPF invested
in 32 KBAs covering 2,661,642 hectares. Investments
benefitted an estimated 54,000 people in 272
communities.

Subnational governments in seven
corridors adopt and implement tools
for mainstreaming biodiversity
conservation into their land-use and
development plans.

Subnational governments in six conservation
corridors mainstreamed biodiversity conservation in
their land-use and development plans, establish new
conservation areas and biological corridors, conserve
vital watersheds, formal establishment of water
committees and funds.

Eight indigenous and/or Afro-
descendent territories and their
communities under improved land
management and governance.

Nine indigenous groups (Tsimané-Mosetene, Aymara,
Awa, Quechuas, Embera, Shuar, Chachi, Awajun, and
Queros) developed new tools and capacities resulting
in improved protection and management of their
territories. Results included preparation and approval
of Planes de Vida (life plans) incorporating
biodiversity and climate change objectives, COVID-19
support, strengthened mechanisms for collaborative
decision making, upgraded project management and
communications capacity, and capacity strengthening
for sustainable land management and monitoring,
including documentation of traditional knowledge.

At least 20 partnerships and networks
formed and/or strengthened among
civil society, government, private
sector, and communities to leverage
complementary capacities and
maximize impact.

100 networks and partnerships between civil society,
government and the private sector created and/or
strengthened, in such areas as eco-tourism, species
and site conservation, women’s empowerment, water
user associations, and sustainable mining.

At least 50 civil society organizations,
including at least 45 domestic
organizations, actively participate in
conservation programs guided by the
ecosystem profile.

65 civil society organizations (55 local and national
NGOs and 10 international NGOs) participate directly
and benefit from CEPF support in achievement of
conservation outcomes.

At least three private sector
businesses mainstream biodiversity
and ecosystem services, with a focus
on infrastructure, mining, and
agriculture.

Three mining cooperatives in Bolivia adopt social and
environmental best practices to prevent
environmental degradation in 3 KBAs.
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Conservation attention focused on at 73 IUCN globally Endangered and Critically

least 25 globally endangered species Endangered species received direct conservation

to improve their threat status. attention, with actions including development and
implementation of species conservation plans;
incorporation of species conservation in protected
areas management plans; species assessments and
inventories; and environmental education. Another
216 species also received direct benefits, and 74
species new to science identified, with four confirmed,
and the remainder in the process of confirmation.

Three financing mechanisms or Seven sustainable financing mechanisms established,
programs integrate biodiversity including an environmental services compensation
conservation and priority KBAs into agreement in Colombia and three municipa water
their programming funds that benefit KBA management in Bolivia.
Tropical Andes ecosystem profile CEPF's investments influenced and complemented
influences and complements other strategies with local and regional governments,
donors’ investment strategies. national ministries, the private sector, and donors

(GEF small grants program, Andes Amazon Fund,
Rainforest Trust, Global Wildlife Trust, and the Moore
Foundation).

3.2.3 KBA New Protection and Management Improvements

The cornerstone of CEPF grant-making focused on achieving site-based conservation
improvements in 36 priority KBAs. In total, CEPF supported conservation activities in
32 KBAs covering 2,661,642 hectares. Phase II ended with management
improvements and the declaration of new protected areas in 2.9 million hectares, of
which 1.6 million hectares were located within 24 priority KBAs and 1.3 million
hectares were in their buffer zones or biological corridors. CEPF estimates that 54,000
people living in 272 communities across the far reaches of the hotspot, some located in
very remote areas, derived direct benefits from these improvements.

KBA improvements were achieved through a full gamut of actions, including approval
of new or update protected areas management plans, development of new for
community participation in KBA management, agroforestry projects that prevented
encroachment into core conservation areas and that restore degraded land. Projects
generated livelihoods from coffee, cacao, and ecotourism, and payments for
ecosystems services provided communities with economic incentives for conservation.
In addition, environmental awareness projects permeated the portfolio with excellent
results.

Several projects highlight CEPF’s contributions to improve KBA management. In
Bolivia, the Tsimané Mosetene Regional Council (CRTM) prepared a management plan
and plan de vida* (life plan) for Pilén Lajas Biosphere Reserve. The project was
considered to be groundbreaking because it represented the first time in Bolivia that
leadership for updating of a national protected area management plan rested with a
local indigenous organization. The conservation of Serrania El Pinche KBA in Colombia
became a vehicle for peace making between former combatants when the Fundacion
Ecohabitats conducted environmental education, ecological restoration, and bird
watching training as an alternative livelihood to coca cultivation. And in Ecuador,
Conservation International supported a new model for management planning based on

! plan de Vida are adopted by indigenous communities throughout the hotspot to support participatory needs
assessments and community development strategies to fulfill local community cosmovisions.
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a highly consultative approach to development the management plan for Cotacachi-
Cayapas Ecological Reserve. The data that was compiled by CI helped the environment
ministry to upgrade KBA’s protection status to a full national park.

Several Phase II performance targets were exceeded. For example, CEPF grantees
helped get 23 new protected areas covering 678,460 hectares declared and gazetted,
exceeding the target of 220,000 hectares. Figure 3.3 shows the that new protected
areas in Ecuador accounted for 60 percent of total at 403,276 hectares. Most new
protected areas were declared by sub-national governments and were often linked to
the conservation of watersheds, such as in the case of the 108,959-hectare Intag
Toisan ACUS in Ecuador and the 6,212-hectare Reserva de Agua y Conservacién de
Ecosistemas Montanos — Rio Negro in Bolivia. CEPF grantee La Planada provided
technical assistance Awa indigenous authorities and to leverage new funding that
resulted in the declaration of the 2,000-hectare Reserva Natural de la Vida Awa -
Hector Garcia in Colombia. CEPF also helped land come under national protection
status, such as in the case of the 33,697-hectare Parque Nacional Rio Negro Sopladora
in Ecuador.

Figure 3.3: Land Under New Protection in Phase II

Peru;
83,452 hectares

Bolivia;
125,661
hectares
Ecuador;
403,276
hectares
Colombia;

66,071 hectares

In addition, CEPF improved management on 205,604 hectares of productive
landscapes, exceeding the 100,000-hectare target. Such projects linked to
conservation incentives and small business ventures, such as ecotourism, sustainable
coffee, payments for ecosystem services, and conservation agreements. For example,
in Peru, the company Shiwi worked closely with the honey and sugar producers of the
private reserve network, Red de Conservacion Voluntaria de Amazonas (RED AMA) and
Sociedad Peruana de Derecho Ambiental (SPDA) to develop and implement a business
and marketing plan for these sustainably produced products. The effort helped to
improve sales by 99 percent for local producers, leading to a 46 percent increase in
revenues. With RED AMA and SPDA, an ecotourism development plan was developed
and implemented, and new tourism routes designed and promoted for private
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protected areas and areas of high cultural value. Hospitality training increased the
capacity of 95 men and women, to the point that tourism increased by a factor of six.

3.2.4 Safeguarding Threatened Species

Species conservation also figured prominently in Phase II. Figure 3.4 shows that 73 Critically
Endangered (CR) or Endangered (EN) species benefitted directly from CEPF funding, exceeding
the target of 25 species, through development and implementation of species conservation
action plans, integration of species conservation into protected areas management plans, and
field work to assess species presence, population status, habitats, and breeding. Grantees
estimate that another 216 species also benefited from CEPF projects through field research and
species conservation plans. CEPF partners registered an astounding 74 possible new species to
science, which resulted in scientific publications for 23 species. Furthermore, CEPF funded the
first Red Listing of the Tropical Andes plants, enabling the listing of 614 species of the hotspot’s
most emblematic plants on the global conservation agenda.

Species action plans translated into direct community mobilization. For example, Aves y
Conservacion established a community women’s group to reforest degraded land with trees that
provide habitat for the Critically Endangered Black-breasted Puffleg (Eriocnemis nigrivestis). The
Universidad Técnica Particular de Loja in Ecuador identified an astounding 27 amphibians
species in Abra de Zamora KBA, 12 species believed to be new to science. The findings led the
Municipality of Loja to designate the site as a municipal reserve.

Figure 3.4. Number of CR and EN Species by Taxa Benefiting Directly in Phase
II, (Total = 73 species)

Amphibians;

Bil’dS; 38

29

3.2.5 Civil Society Capacity Building

CEPF funded 65 organizations either directly or as sub-grantees, of which 55 groups were
Andean based and 10 groups were international organizations with long standing presence in
the hotspot. Reflecting Phase II's strong focus on institutional strengthening and capacity
building, 80 percent of all grants included at least one or more deliverables related to
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organizational development, capacity building, and/or alliance building of one or more local
institutions. CEPF supported development of organizational strategic plans, fundraising plans
and financial manuals, communication strategies, upgraded websites and financial systems, to
name a few of these activities.

To monitor the results of its capacity building investments, CEPF required local organizations to
complete the Civil Society Capacity Tracking Tool (CSTT) at the beginning and end of CEPF
support. Figure 3.5 shows that of the 47 local organizations that completed the CSTT, 39
institutions (83 percent) reported at least maintaining or increasing their CSTT score over the
period of CEPF support. Eight organizations (17 percent) report a decrease in their CSTT score.

Figure 3.5. Grantees with Maintained and/or Increased Institutional Capacity
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More than 9,000 people received formal training, of which 63 percent were men and
37 percent were women. Training focused on various aspects of project management
and on technical areas. Furthermore, the RIT organized grantee exchanges to facilitate
learning between organizations. RIT and CEPF mentoring of grantees in a variety of
subjects related to project design and management also figured prominently.

Once COVID-19 entered the hotspot in early March 2020, CEPF helped grantees and
local communities adapt to the lock-downs. CEPF covered costs related to promoting
community understanding of COVID-19 prevention strategies, including the production
of radio programs, printing of flyers, and planned public health training workshops, in
Spanish and local indigenous languages. Grantees purchased supplies and equipment
for their offices to prevent the transmission of the virus and to help with food supplies
and farming inputs for community to cover their need to produce food locally.

A small grant to Consultora BYOS and the Simén Bolivar Andean University funded a
three-month virtual course in mid-2020, at the height of COVID-19 restrictions, to
build capacity in project design and management. Demand to attend the course was
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high. More than 100 people from 52 organizations participated in the course, which
provide to be a very well received approach to enhance project management capacity
and to support fund raising at a time when most people were forced to work from
home.

The unveiling of CEPF’s gender policy in 2016, launch of the Gender Tracking Tool
(GTT) in 2017, and publication of the Gender Toolkit in 2018 increased awareness and
capacity of Andean grantees regarding the importance of integrating gender
considerations into their own policies and practices. Figure 3.6 shows that of the 44
organizations that completed a baseline and final GTT assessment, 27 organizations
(61%) experienced an improvement of at least one point on the 20-point scale.
Seventeen grantees experienced improvement between one to five points, although
ten groups demonstrated more significant improvements from six to twenty points.

Figure 3.6. Grantees with Maintained and/or Increased Capacity for
Integrating Gender in Organizational Policies and Practices
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3.2.6 Alliance Building and Multi-sectoral Partnerships

CEPF supported the establishment and/or strengthening of 100 local, national and
regional alliances to foster collaboration on a variety of conservation objectives. Many
alliances were dedicated to supporting local conservation efforts. For example, at
CEPF’s encouragement, nine local organizations formed the Bosque de San Antonio
round table in Colombia which resulted in a joint effort to develop and implement the
strategic plan and sustainable management plan that CEPF helped to fund and that
leveraged additional resources for implementation. Preparation and implementation of
an ecotourism strategy for Kosfiipata-Carabaya KBA in Peru led by the Frankfurt
Zoological Society resulted in 52 ecotourism operators establishing a formal
association to strengthen their services and marketing efforts. In Bolivia, the Wildlife
Conservation Society (WCS) efforts to reduce the impacts of mining in three protected
areas located in the Madidi-Pilén Lajas-Cotapata Corridor led to the establishment of
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the Inter-Institutional Working Group on Mining, comprised of 14 organizations
working together to generate information, awareness, and improved policies to
promote better environmental and social practices for mining in Bolivia. WCS’s
expertise in sustainable mining served as the basis for creating an alliance of
conservation groups across the four CEPF priority countries to develop a regional
mining strategy in the priority corridors.

Other alliances brought CEPF grantees together based on the geographic clustering of
CEPF grants. For example, grantees in Colombia started working together early in
Phase II, to collaborate on implementing their CEPF grants, to sponsor joint capacity
building activities, to share their communications and conservation products and to
undertake site visits to exchange lessons learned and best practices. Collaboration also
occurred frequently between Ecuadorian and Colombian grantees along the bi-national
border area. In Bolivia, a project dedicated to building environmental communications
capacity brought CEPF Bolivian grantees together to reinforce their capacity in
communications. These alliances helped grantees take advantage of different
experiences and capacities available within the CEPF partnership, therefore creating
efficiencies and optimizing the impacts of various grants.

Taken together, the achievements of Phase I and II in Tropical Andes contributed to 12
of the 20 Aichi Biodiversity Targets of the Convention on Biological Diversity’s (CBD’s)
Strategic Plan for Biodiversity 2011-2020.

3.3 Lessons Learned from Participatory Assessments

3.3.1 Lessons Learned from Phase I (2001 - 2013)

CEPF Phase I investment in the Tropical Andes established an immensely important
foundation for conservation in a 30-million hectares corridor in Peru and Bolivia where
conservation actions were nascent and operated in isolation of one another. New legal
protection of over 4.4 million hectares and improved management of 9.9 million
hectares lay testament to the highly favorable operating environment for conservation
in the hotspot in the 2000s. Phase I led to significant conservation impacts that remain
to this day. The new capacities, policies, and conservation tools endure, though the
great threats described in Chapter 6 remain.

Lessons learned from Phase I were obtained through several assessments workshops
with grantees and were incorporated into the 2015 ecosystem profile, with the aim of
consolidating and amplifying successful models into new sites and corridors, to expand
CEPF funding as well into Colombia and Ecuador. Highlights of the lessons learned in
Phase I are as follows.

e Phase I investments laid a critically important foundation for conservation in an
enormous corridor that harbored areas of high biological and cultural value. The
declaration of new protected areas and strengthening of existing sites were
critical advances within an overall strategy to safeguard some of the largest and
best preserved sites within the hotspot’s from immediate threats. The
advances, however, required reinforcement to ensure they could be sustained
over the long term. CEPF partners recognized that priority sites remained highly
vulnerable to development policies that encouraged new colonization,
agricultural conversion, and mining. Continental-scale development projects in
the way of construction of new frontier roads, dams and major water diversion
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schemes, and the awarding of mining concessions with weak environmental and
social oversight, posed existential threats to these sites and their rich
biodiversity and cultures. CEPF partners therefore urged the need to reinforce
the important foundation that was laid in Phase I.

e Partners highlighted the critical role of strengthening civil society in the hotspot
at two levels. At the grassroots level, partners urged CEPF to focus on building
coalitions and alliances to further engage local environmental, campesino and
indigenous civil society groups. They advised building the capacity of Andean
CSOs to support their role as the long-term stewards and managers of these
important sites. At the policy level, partners urged forging collaboration with
sub-national governments, because decision-making authority for natural
resources management was in the process of being decentralized to local
governments, which often lack basic capacity or funding to fulfill their new
responsibilities. CSOs technical knowledge and experience could help to
mainstream biodiversity and ecosystem services into local and regional policy
frameworks and projects.

e CEPF’s investments strengthen existing conservation initiatives, supported new
ones, and generated a wealth of experience and innovative tools. Stakeholders
recommended that these experiences and tools be replicated in other parts of
the hotspot where CEPF’s unique support to CSOs was vitally needed to tackle
existing and emerging conservation challenges.

e The ecosystem profile, and particularly the focused nature of the investment
strategy, was an innovation for grant making in the hotspot that stakeholders
viewed as a major strength. Partners recommended that CEPF adopt targeted
conservation outcomes and indicators in future investment strategies.

e Because conservation funding for threatened species was very scarce,
participants recommended expanding CEPF’s investment strategy to include
species conservation.

3.3.2 Lessons Learned from Phase II (2015 - 2020)

CEPF conducted two formal assessment in Phase II. In March 2019, 88 participants
representing grantees, governmental partners, donors, the RIT, members of advisory
committees, and the Secretariat met in Quito for three days to review the progress
achieved, identify key challenges, remaining gaps, and future priorities to guide grant
making for the duration of the investment period. In January 2021, more than 150
people met virtually for the final assessment, which included discussions on the key
achievements beyond the portfolio-level targets, the challenges encountered, and
lessons learned, and recommendation for future grant making. Highlights of the
conclusions and lessons learned from these meetings as follows.

Based on these assessments, Andean civil society community expressed their
enthusiastic support of CEPF in the hotspot. Grantees agreed that the Phase II portfolio
elevated CEPF’s investments to a new level by supporting conservation actions across
seven conservation corridors in 32 KBAs in four countries and in new thematic areas.
CEPF made a concerted effort to target support to Andean-based environmental and
indigenous CSOs, to solidify grassroots and regional conservation capacity, in sites
where conservation funding was often scarce and even non-existent. The portfolio
raised awareness for globally threatened species and KBAs that previously were not on
anyone’s conservation agenda. CEPF helped cultivate multi-sectoral alliances involving
CSO0s, communities, local governments, small private enterprises, and indigenous

19



communities to develop and implement well alighed and coordinated conservation and
development agendas. Support to indigenous communities resulted in their
strengthened capacities and innovative governance models that put indigenous
communities in leadership roles for conservation planning and implementation.

While CEPF helped to achieve a great deal and to generate excellent momentum,
Phase II also encountered unprecedented challenges that impacted the portfolio
profoundly. Two challenges in particular shaped the portfolio in unexpected ways.

First, CEPF’s initial optimism brought about by the historic 2016 peace accords in
Colombia soon vanished as security concerns involving violent groups who put
environmentalists and indigenous leaders (including CEPF grantees) at their crosshairs.
While the violence was the worst in Colombia, grantees in Peru and Ecuador also
reported threats that put them in peril. As an immediate result of the security
concerns, CEPF refrained from investing in two large KBAs, Sierra Nevada de Santa
Marta and Munchique Sur. In addition, CEPF and the RIT worked with several grantees
on risks-reduction strategies, that included improvements in equipment for
communications and territorial monitoring. CEPF funded an overall strategy to reduce
risk for Colombian environmental and indigenous defenders, and helped establish a
coalition of Colombian groups dedicated to supporting at risk environmental and
indigenous defenders. By the end of Phase II, these investments paid dividends:
security improved in some sites, thereby reducing immediate risks CEPF grantees and
communities.

The second challenge reflected the significant disruptions caused by COVID-19
throughout the hotspot, as described in this profile. For CEPF grantees, field visits,
meetings and consultations stopped abruptly in March 2020 for the remainder of the
portfolio and left many pending deliverables incomplete. In Bolivia, for example,
ACEAA postponed final community consultations required to secure community
approval of the Cotapata National Park management plan, an effort started in 2018.
Pronaturaleza suspended implementation of the last steps required to obtain formal
protection of Kosfipata-Carabaya KBAs in Peru, a goal started in 2017. And Asociacion
Armonia halted scheduled site visits to indigenous communities required to develop a
bird tourism strategy for the Madidi-Cotapata-Pilon Lajas conservation corridor.

With the emergency, CEPF and partners were forced to reconfigure their grants, to
extend deadlines and/or to provide emergency support to local communities who went
into strict lockdowns or who lacked access to basic information on how to prevent the
transmission of COVID-19 in their local indigenous language, as summarized in an
article on CEPF’s website https://www.cepf.net/stories/conservation-time-covid-19.

Despite the challenges, Andean CSOs demonstrated remarkable flexibility, creativity,
and resilience. By working from their homes and conducting meetings virtually, several
grantees made important advances. Nature and Culture International (NCI), for
example, worked remotely with Ecuador’s environment and water ministry to draft
guidelines that legally established the Sangay Podocarpus Biological Conservation
Corridor in July 2020, a 566,000-hectare biological corridor that connects Sangay
National Park in central Ecuador with Podocarpus National Park in the south. CEPF and
the RIT also worked from remote locations. Even the final assessment for Phase II was
conducted virtually, enabling 150 people from six countries to participate.
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While the Andean conservation community learned to work remotely to the extent
possible, the crisis also revealed the fragility of many Andean NGOs. The lack of
unrestricted funds and heavy dependence on international donors to cover staff
salaries and operating costs meant any slowdown of conservation funding would have
significant impacts on the welfare of conservationists and conservation NGOs. Travel
restrictions also meant that conservation NGOs became cut off from their partner
communities and sites that often-lacked access to communications equipment. Some
CEPF partners expressed concern about the possible backsliding of hard-won
conservation gains due to the pandemic.

CEPF’s experience has yielded several lessons learned that have important implications
for Phase III investments

e Despite the threats in Colombia, a key lesson learned was that local
environmental and indigenous CSOs remained well positioned to continue
working with communities on conservation and sustainable development
activities. Communities viewed CEPF grantees positively as allies helping to
improve their quality of life. Some projects brought former enemies together to
achieve common conservation goals. Colombian grantees forged close ties and
collaborated on implementing their projects and helped CEPF’s strategy to
support local community groups proved successful in working in areas that
confronted episodic conflicts.

¢ COVID-19 and the economic downswing exposed the vulnerable state of
finances for conservation in the Tropical Andes. Several national environmental
ministries encountered significant budget and staffing cuts, making the role of
civil society organizations ever more important to lead environmental and
sustainable development efforts throughout the hotspot. Civil society
organizations remained highly dependent on a limited number of donors,
including on CEPF. A lesson learned is that CSOs and their conservation need to
diversify their funding sources beyond governmental budget allocations and
international donors, to more stable and longer-term financing mechanisms that
can tap into other funding streams, particularly those based on payments for
ecosystem services and nature climate solutions. CEPF stands in a good
position to help CSOs undergo this transformation.

¢ Phase II demonstrated that Andean civil society groups generally lack
experience and capacity to work with private sector companies. While
opportunities may exist for working on corporate social responsibility, Andean
environmental groups demonstrated limited interest and experience in engaging
with the private sector beyond small and medium sized businesses. Given the
critical role that the private sector plays in influencing the course of
development in the hotspot, CEPF should reach out to new partners with
experience and capacity to work with local CSOs and the private sector to
advance conservation in the hotspot.

e Partners recognize that the Andean operating environment is complex, and the
scale of the hotspot’s needs and challenges are immense. CEPF helped lay a
solid foundation for establishing new protected areas, and for piloting projects
that linked sustainable livelihoods and conservation. To promote the
sustainability of CEPF-funded initiatives, more focus needs to be devoted to
institutionalize conservation plans and actions within the policies and programs
of local governments, other donors, and the private sector.
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3.3.3 Independent Evaluation of Lessons Learned by the RIT in Phase I1

CEPF commissioned an independent evaluation on the RIT from November 2020 to
March 2021 led by Hugo Arnal. The purpose of the evaluation was to inform the
selection of an RIT for the next phase of investment by evaluating the performance of
the incumbent RIT organizations; review the benefits the design of future RIT
proposals through the lessons learned from this evaluation regarding the programmatic
and management approaches of the incumbent RIT organizations; and inform the
preparation of the update to the ecosystem profile by documenting the challenges and
opportunities encountered by the RIT. The evaluation methodology consisted of desk
research and virtual interviews with 57 people representing 37 CEPF partner
organizations, RIT staff, and members of the CEPF Secretariat. The evaluation report
provided an analysis of the performance and challenges encountered in each of the
four countries that CEPF supported in Phase II.

The evaluation report states its most important finding to be a reconfirmation of the
importance of the work promoted and supported by CEPF and the RIT. The report
notes that CEPF is considered among the most relevant funding facilities for
conservation and civil society in the hotspot, and partners value the support CEPF and
RIT staff highly. Overall, the RIT evaluation finds the performance of the RIT to be
excellent. Efforts undertaken to overcome several performance limitations described
below and to strengthen stakeholder coordination and local capacity were highly
praised. Also, the capacity of the CEPF Secretariat to work and coordinate with three
different organizations forming the Tropical Andes RIT was recognized.

The evaluation identified several performance factors relevant to CEPF’s investment
strategy:

e Security Threats in Colombia. As mention previously, CEPF was not able to
invest in two KBAs, Sierra Nevada de Santa Marta and South Munchique, due to
security threats posed by armed groups. The evaluation noted that more than
450 environmental activists and human right defenders had been killed since
January 2016 in Colombia, including more than 121 indigenous leaders since
August 2018. Assassinations to Colombian environmental and indigenous
leaders was the worst in the world in 2019.

e Political unrest in Bolivia, Ecuador, and Peru. The evaluation noted as a
significant performance factors related to episodic rioting and nationwide strikes
in 2019 and 2020, which brought virtually all activities in these countries to a
standstill and impacted local and national economies significantly. In Bolivia in
October 2019, charges of election fraud in presidential elections caused five
weeks of violent clashes. New strikes arose as well in August 2020. Also, in
October 2019, activities were suspended in Ecuador for several weeks when
widespread strikes broke out in opposition to the president’s attempt to
eliminate subsidies on fossil fuels. Since 2018, Peru has been embroiled in a
broad-based corrupt scheme stemming from the bribery of high-level officials
by the giant Brazilian construction firm Odebrecht (which built the Inter-Oceanic
Sur highway mentioned previously in this chapter). Scandals plagued four of
the country’s presidents since 2018 and helped to trigger in November 2020 the
strongest protests in the country in more than two decades.

This political turmoil in three of the four priority countries exacted a heavy toll on the
national economies and their executive branches. Environmental ministries and parks
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management agencies were significantly weakened by frequent management changes,
major budget cuts, and high staff turnover, particularly in Ecuador and Bolivia. The
staff turnover at the environmental ministries hampered CEPF’s ability to coordinate
closely with the government, including in some protected areas.

e (COVID-19 Pandemic — The pandemic profoundly impacted the Tropical Andes
Hotspot in many ways, as described further in chapter 6, which included the
hotspot’s conservation and development NGOs. A survey of CEPF grantees in
the hotspot found that over 80 percent of respondents canceled up to 25
percent of their deliverables. Nearly 90 percent of respondents observed an
increase in the economic vulnerability of local community, and 50 percent
experienced a drop in their own conservation activities. More than half the
partners reported a reduction of governmental capacity to manage their
protected areas and natural resources.

The RIT evaluation identifies 35 lessons learned and recommendations which the
profiling team reviewed and integrated into the Phase III investment strategy, several
of which are highlighted below:

1. Identify and appoint to serve as the RIT for Bolivia an organization with a
longstanding in-country presence and demonstrated knowledge of the local
environmental and socio-political context.

2. Building on demonstrated capacity, increase efforts to develop alliances and
contribute to building better public policies.

3. Promote payments for ecological services schemes as means to support
biodiversity conservation and local community livelihood.

4. Develop a public-access repository to the various reports and other products
generated with CEPF support.

5. Through a bottom-up approach that engages partners, improve impact
monitoring from CEPF investment, particularly with respect to species,
communities benefits, and sites with improved management.

6. Through a bottom-up approach that engages partners, develop a
communications strategy to raise environmental awareness for public,
authorities, and political leaders and to demonstrate the collective power of the
CEPF community.

The complete evaluation report can be found: XXXXX
3.3.4 Recommendations from the Long-term Vision Exercise

CEPF undertook a long-term vision (LTV) exercise for the Tropical Andes Hotspot
between September 2020 and March 2021 thorough a consultancy with the UK-based
firm Talking Transformation Ltd. The purpose of the long-term vision is to inform
decision making about the duration and types of investments that CEPF needs to make
over the next 20 years, in order to reach a point at which it can withdraw from the
hotspot with confidence that effective biodiversity conservation programs will continue
in a self-sustaining manner. To this end the long-term vision defines specific criteria
and targets related to the following five conditions:

1. Global conservation priorities and best practices for their management are
documented, disseminated and used by public and private sector, civil society
and donor agencies to guide their support for conservation in the region.
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2. Local civil society groups (i.e., national, sub-national and grassroots
organizations) dedicated to global conservation priorities collectively possess
sufficient organizational and technical capacity to be effective advocates for, and
agents of, conservation and sustainable development, while being equal partners
of private sector and government agencies influencing decision making in favor
of sustainable societies and economies.

3. Adequate and continual financial resources are available to address conservation
of global priorities.

4. Public policies, the capacity to implement them, and private sector business
practices are supportive of the conservation of global biodiversity.

5. Mechanisms exist to identify and respond to emerging conservation challenges.

In the Tropical Andes, the exercise entailed synthesis of secondary information and a
series of workshops and interviews involving over 100 local stakeholders. The LTV
exercise was coordinated with the preparation of this ecosystem profile. The
participatory nature of ecosystem profiling process and its in-depth data and
situational analysis helped to contextualize the LTV analysis. The overlap of both
planning efforts provided an opportunity for the ecosystem profiling team and the
consultations to assume longer-term strategic thinking to orient the priorities of the
Phase III investment strategy.

The LTV presented a theory of change for biodiversity conservation and for graduation
to clarify those aspects of conservation over which civil society can have an influence.
Given the importance and immense size of the hotspot and the scale of the threats it
faces, the LTV team identified 13 priorities and corresponding targets that CEPF and
other funders should support to achieve transformative change as envisioned for CEPF
graduation. The LTV suggestions a pathway for the hotspot’s graduation from CEPF
support in two stages from 2021 to 2040.

Stage one covers 2021 to 2030 and aims to enable CSOs to build their capacities
individually and especially collectively through a broad range of alliances and regional
networks. The LTV calls for CEPF to help address the severe financial problems that
CSOs confront, which are highly debilitating at a time when society needs
environmental CSOs the most. The LTV advocates that CEPF help CSOs access and
effectively use funding from new financial flows mainly from climate change and the
shift towards green development. The LTV advances the need for CSOs to develop new
relationships with the business and finance sectors as well.

In addition, the LTV regards strengthened communications as essential to increase
public support for conservation and to build CSO capacity and credibility to influence
governments and industry. In parallel, the LTV recommends continuing efforts to
address the immediate, critical threats to biodiversity in ways that contribute to larger
transformational change to influence the environmental performance of key industries.
The LTV recommends building of portfolio of field projects that includes co-created,
landscape-scale, and multi-actor projects involving biodiversity and ecosystem
services-friendly productive activities by communities and businesses.

Recommendations from the long-term vision are incorporated into the ecosystem
profile, in the CEPF niche (Chapter 12) and investment strategy (Chapter 13). Because
the investment strategy covers a five-year period, which is a shorter period than the
long-term vision, not all recommendations are included in the investment strategy. The
complete report on the long-term visit can be found here: XXXXX
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4 BIOLOGICAL IMPORTANCE OF THE HOTSPOT

4.1 Geography

The Andes Mountains are divided into the northern, central and southern ranges. These ranges
are the result of tectonic processes that have taken place over several geological periods. The
southern cordillera, located between Argentina and Chile, is the oldest, with its rise beginning
approximately 50 million years ago during the Early Paleogene period. The northern and
central cordilleras, known as the Tropical Andes, are relatively more recent, with uplift
occurring 20 million to 25 million years ago during the Miocene and Pliocene epochs. They
extend from western Venezuela and northern Colombia to the border between Bolivia,
Argentina and Chile (Clappertone 1993; Josse et al. 2009; Cuesta et al. 2012b).

The Tropical Andes is located between latitudes 11°N and 27°S, covering an area that includes
Venezuela, Colombia, Ecuador, Peru, Bolivia and the tropical portions of northern Argentina
and Chile. It has not only a wide latitudinal range but tremendous altitudinal variation as well.
The elevation of the Tropical Andes goes from 500 m to over 6,000 m above sea level, except
for the northern part in Venezuela, where it reaches almost sea level. Its western border is
marked by the eastern edge of the Tumbes-Chocé-Magdalena Hotspot and the arid ecoregion
of the Atacama-Sechura Desert. The border of the Tropical Andes in this vast area rises to
1,000 m above sea level or even higher (Mittermeier et al. 2004). The Tropical Andes has
extraordinary biological, geological, and climatic diversity. It is also culturally diverse. With
nearly 10 million indigenous people belonging to dozens of different ethnic communities
throughout the region, it can be considered the indigenous heartland of South America (Cuvi
2013).

The hotspot covers more than 158 million hectares, an area three times the size of Spain.
Rugged peaks and wide valleys characterize the entire cordillera, along with steep slopes and
deep ravines, some of which have elevation differences of several thousand meters, like the
Colca Canyon in southern Peru. A vast high mountain plain, the altiplano, extends to altitudes
above 3,500 m through much of southern Peru and western Bolivia. This geological complexity
combines with different climates caused by steep altitudinal gradients to create a diversity of
ecosystems. The tree line extends from 3,800 m to 4,500 m above sea level near the equator
and above 4,500 m in the approach to the hotspot's southern boundary (CEPF 2015).

The topography of the Tropical Andes includes huge geological structures that influence air
circulation and hydrological regimes throughout South America (Young 2012). The wide variety
of ecological conditions, driven by differences in altitudes, microclimates and soil formation,
generates multiple biophysical conditions and a very diverse biota rich in endemism or
particularly restricted in distribution (Young 2012; Cuesta et al. 2012b; Weingend et al. 2005).
Thus, the Tropical Andes contains the most extreme ranges of landscape types, climates, and
plant communities in the world and is considered among the richest and most biologically
diverse region on Earth (Myers et al. 2000; Mittermeier et al. 2011).

In the north, the hotspot begins in Venezuela with a chain of small geologically distinct
mountains that border the northern coast of South America. The hotspot extends to the east
and south at the northern end of the Andes range where two branches occur on Venezuela's
border with Colombia, the Cordillera de Mérida and the Cordillera de Perija. In Colombia, the
Andes divide into three ranges that stem from a massif located at 2°N latitude and are
separated by two valleys running from south to north. The Magdalena Valley separates the
Cordillera Oriental from the Cordillera Central, and the Cauca Valley separates Cordillera
Central and the Cordillera Occidental. The Cordillera Oriental, where the capital city of Bogota
is located, is the broadest of the three ridges. The Cordillera Central is the highest of the three
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and contains several active volcanoes, some of which are partially covered by snow. The
narrow and relatively low Cordillera Occidental borders the northern portion of the Tumbes-
Choc6-Magdalena Hotspot. The Tropical Andes Hotspot includes the isolated Sierra Nevada de
Santa Marta mountain range on Colombia's Caribbean coast. With its summit at 5,700 m
elevation, this massif is the world's highest coastal mountain (CEPF 2015; Carvajalino 2018).
Its geological origin is independent of, but contemporary to, the Andes.

From southern Colombia to latitude 3°S in Ecuador, the Andes comprise two parallel, north-
south oriented mountain chains, the Cordillera Oriental and the Cordillera Occidental, that form
a narrow (150-180 km wide) 600 km-long range (Clapperton 1993; Josse et al. 2012). The
two cordilleras of the Ecuadorian Andes are joined by a series of inter-Andean valleys at
elevations greater than 2,000 m above sea level (CEPF 2015).

In southern Ecuador and northern Peru, the Andes form an intricate mosaic of mountain
systems, some of them running from north to south and others from east to west. Here, at the
Chinchipe River's confluence with the Marafion and Huancabamba Rivers, the Andes become
lower in elevation and drier (Josse et al. 2009). The Porculla Pass, in the Huancabamba
Depression (6°S, 2,145 m above sea level), defines the limit between the northern and
southern portions of the Tropical Andes (Weingend 2004; Weingend et al. 2005). South of the
department of Cajamarca in Peru, the Marafion Valley separates the Cordillera Central and the
Cordillera Occidental. The Cordillera Central is continuous and lower than the Cordillera
Occidental, where peaks reach higher than 6,000 m above sea level (CEPF 2015).

The two cordilleras converge near Lake Junin in central Peru. From here, south to La Paz,
Bolivia, the Tropical Andes is continuous and high, with no mountain pass lower than 4,000 m
above sea level. The Cordillera Oriental and Cordillera Occidental flank the altiplano of
southern Peru and Bolivia. This area comprises wide, internally drained plains with large lake
complexes.

The southern limit of the hotspot is in northern Argentina and northern Chile. It includes
several isolated areas in a complex of cordilleras and valleys between 2,000 m and 4,000 m
elevation. Here the hotspot borders the extremely arid Atacama Desert to the west and the
Chaco woodlands to the east and south. To the south, the temperate forests of the Chilean
Andes are considered a different hotspot, called the Chilean Winter Rainfall and Valdivian
Forests.

The Tropical Andes Hotspot encompasses the headwaters of some of the world's most
important river systems as well as notable lake and marsh environments. The western slopes
of the Andes drain into the Pacific Ocean and the northern slopes into the Caribbean Sea. The
eastern Andes drain into the Amazon, Orinoco and Paraguay rivers (Young 2012). Most of the
seasonal water flow variations and water chemistry of the Amazon and its tributaries result
from rainfall and erosion in the Andes (McClain and Elsenbeer 2001; McClain and Naiman
2008). Much of the Amazon biodiversity results from processes occurring upstream in the
Andean land system. There are lakes scattered across the middle to high elevations of the
hotspot, most of which were formed from depressions created by mountain glaciers and are
filled by runoff and groundwater. The altiplano of southern Peru and western Bolivia contains
Lake Titicaca, the world's largest high-elevation lake. This lake is famous for its isolated and
unique threatened freshwater biodiversity (Villwock 1994; Aguirre et al. 2001, Pouilly et al.
2014). Two large salt flats, Uyuni and Coipasa, and two lakes, Poop6 and Uru Uru, occur in the
southern altiplano. The lakes were recognized as Ramsar sites in July 2002. Lake Poop6 used
to be Bolivia's second-largest after Lake Titicaca, but water levels have declined over the past
two decades, and it even dried up in 2015. The situation continues to be perilous, although
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water levels increase in the rainy season, the situation becomes critical in the dry season (De
Munter et al. 2019).

4.2 Geology

The enormous biodiversity of the Tropical Andes should be understood in the context of the
region's recent geological upheaval, much of which took place during the last 10 million years.
As these peaks and ridges folded as a result of the collision between the Nazca tectonic plate
(immersed in the marine environment) and the South American continental plate, many
previously non-existent habitats appeared. This gave rise to multiple evolutionary and
speciation linkages. In parallel, as this process advanced, a succession of organisms previously
present in the southern and cold part of the continent migrated northward along the Andes and
formed species complexes in the newly established altiplano habitats. Other types of
organisms from the region's lowlands migrated to the new habitats formed at intermediate and
higher altitudes, thereby diversifying them (Fjeldsa et al. 2012; Raven 2012; Antonelli et al.
2018a).

The upheaval of the northern and central Andes is the result of compression and plate tectonic
processes caused by the subduction of the oceanic crust under the South American plate. The
complex arrangement of the northern Andes results from the additional action of the Caribbean
Plate (Gregory-Wodzicki 2000, cited in CEPF 2015). Sections of the Andes began to rise at
different times during the Mesozoic Era (250-66 million years ago), but the high elevations of
the Andes rose relatively quickly during the past 20 million years (Gregory-Wodzicki 2000 and
Garzione et al. 2008, cited in CEPF 2015; Antonelli et al. 2018a).

The Tropical Andes has many active volcanoes, clustered in two volcanic zones separated by
areas of inactivity. The Northern Volcanic Zone includes numerous volcanoes from Nevado del
Ruiz in Colombia, to Sangay in the south in Ecuador. The Central Volcanic Zone stretches from
southern Peru to northern Chile and Argentina. Volcanoes in both zones show periods of recent
activity, and some threaten human settlements (Stern 2004; Bustos et al. 2015).

The Andes hosts extensive mineral and salt deposits along with exploitable amounts of
hydrocarbon. The southern portion of the hotspot in Chile and Peru contains some of the
world's largest known porphyry copper deposits (Sthioul 2015). The dry climate of the central
and western Andes also led to the creation of extensive potassium nitrate deposits. Another
result of the dry climate is the salt flats of the southern altiplano, with lithium deposits that
include the world's largest reserve of this element (Strébele-Gregor 2013). Volcanic activity
during the Mesozoic Era (250-66 million years ago) and Neogene Period (23-2.5 million years
ago) in central Bolivia created the Bolivian tin belt, as well as the famous, now depleted, silver
deposits of Cerro Rico de Potosi (Schneider 2011; CEPF 2015).

4.3 Climate

The influence and interaction of the tropical Pacific, the trade winds and the Amazon forest
region with the hotspot territory contribute to a large seasonal and interannual variability in
climate conditions, especially in temperature, relative humidity, wind and precipitation. As a
result, humans, animals and plants have had to adapt to the heterogeneity of the landscape
and the fluctuations in the hotspot's climatic conditions.

As is true for anywhere in the tropics, daily variation in temperature is greater than the
seasonal temperature variation. The trade winds drop most of their moisture on the Andes'
eastern slopes, creating a rain shadow and consequently drier conditions in the inter-Andean
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valleys and altiplano. North of the equator, the Pacific's warm waters produce humid conditions
on the western Andean slopes. South of the equator, the Andes' western slopes are very dry
due to the cold Humboldt Current running along the coast.

The temperature variability in the Tropical Andes depends mainly on the altitudinal gradient
and the relative humidity. In general, the regions with more humidity tend to have less daily
and annual thermal fluctuation (Cuesta et al. 2012b; Anderson et al. 2012). Average annual
temperatures in the Tropical Andes reach values close to 27 °C in the inter-Andean low
humidity valleys of Colombia or on the eastern borders of the Peruvian Andes (Cuesta et al.
2012a). As the Andes gain altitude, the average annual temperature decreases at a rate of
approximately 6 °C for every 1,000 meters of altitude until it reaches the tropical alpine
environments of the paramos and the punas, which are located at temperatures ranging from
3 °Cto 9 °C (Cuesta et al. 2012b). While the average temperature decreases with altitude, the
daily temperature range can increase with it. One factor that changes non-linearly with altitude
is frost, which becomes a relevant climate factor only above mid to high altitudes. Other
climate factors are affected by both local characteristics and geographic location; for example,
the number of hours of exposure to solar radiation is determined by both slope orientation and
altitude (Young 2012; CEPF 2015).

Unlike temperature, precipitation in the Andes does not follow a linear pattern but is
determined by Andean orography and the influence of locally prevailing winds, which
determine its high temporal and spatial variability. The climatological records for the 1960 to
2000 period report high variability with values below 200 mm per year in dry areas, up to
4000 mm or more in the eastern and western mountain ranges, and extreme values in very
specific areas (Cuesta et al. 2012b).

Precipitation in the altiplano is associated with a summer dominated by moisture flows from
the Amazon basin. More than 80 percent of annual precipitation occurs during the summer
months, commonly during the afternoon and night, due to the effects of high solar radiation
from the altiplano (Young 2012).

4.4 Habitats and Ecosystems

The Tropical Andes is a complex mosaic of more than 130 ecosystems characterized by
exceptionally high biodiversity (Myers et al. 2000; Josse et al. 2009 and 2012). The immense
biological richness of the Andean mountain range is characterized by seven ecosystems types,
which serves as the basis for a wide variety of wild resources, crops, and ecosystem services
that support millions of people living in the region and its areas of influence (Cincotta et al.
2000; Cuesta et al. 2012a).

Paramos. Pdramos are natural formations, limited to the upper parts of Andean volcanoes and
mountains and dominated by tussock-forming grasses and shrublands. They occur above the
continuous forest line and below the permanent snow line of the northern Andes' highest peaks
in Venezuela, Colombia, Ecuador, and northern Peru (Hofstede et al. 2003 and 2014). Paramos
often occur in very humid conditions under which vegetation and soils have developed a
variety of highly efficient moisture regulating mechanisms. This characteristic makes paramos
a key source of clean water for Andean cities located downstream. Paramos include an array of
plant communities that harbor the most diverse mountain flora in the world and have high
levels of endemism in both species and genera (Hofstede et al. 2014; CEPF 2015). The
southernmost paramos, known locally as "jalca" grasslands, occur in the high elevations of
northern Peru west of the Marafidn River (Tovar et al. 2012; Weigend 2002 and 2004).
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Forests. Mountain and premontane forests?, rainforests, semi-deciduous and deciduous
forests occupy a wide altitudinal range between 500 m and 3,500 m above sea level (Tosi
1960; Young and Valencia 1992; Cuesta et al. 2009; Tejedor et al. 2012). They are found
along the steep sections of the western and eastern slopes of the Tropical Andes (from
Venezuela to at least Bolivia) (Tovar et al. 2010). This type of forest covers the Cordillera de la
Costa in northern Venezuela and the Sierra Nevada de Santa Marta in Colombia, two outlying
mountain ranges that are part of the hotspot. Along the eastern slopes of the Andes, two
rather distinct ecological subdivisions occur within the evergreen montane forests: the sub-
Andean belt below 2000 m and the cordilleran belt, which runs from 2,000 m above sea level
up to the tree line.

Humid punas. Humid punas occur from northern Peru to the central part of the eastern
cordillera in Bolivia, including the endorreic basin of Lake Titicaca. The humid puna is a
grassland ecosystem that covers a wide altitudinal range, from 2,000 m to 6,000 m above sea
level, and is as extensive as the aforementioned mountain forests. Between them, they occupy
about 40 percent of the Tropical Andes. They contain relics of Andean forests dominated by
trees in the genus Polylepis. Significant portions of the humid puna were likely originally
covered by Polylepis forests, but ancestral land uses by human settlers have significantly
reduced these forests and replaced them with grasslands and scrub (Fjeldsa and Krabbe,
1990; Fjeldsa et al. 2012; Josse et al. 2009; Cuesta et al. 2012). Numerous large wetlands
and peatlands are found in the topographic depressions of the humid puna.

Xerophytic punas. Another Andean grassland ecosystem, the xerophytic puna, is
characterized by reduced precipitation and occurs in the central-southern part of western
Bolivia, northwestern Argentina, southwestern Peru, and northeastern Chile. Xerophytic punas
represent about 15 percent of the hotspot area, with an altitudinal range from 2,000 m above
sea level in the eastern valleys to 5,000 m above sea level on the high peaks of the cordillera
(Josse et al. 2009; CEPF 2015). The climate is very seasonal, with a very intense and cold dry
season that is particularly accentuated to the south and west, with predominating semi-arid
areas (Josse et al. 2009; Cuesta et al. 2012).

Inter-Andean valleys. Inter-Andean valleys contain a mosaic of ecosystems of seasonal dry
mountain forests and xerophytic scrub in their intermediate and less elevated sections. They
follow the courses of major rivers such as the Guayllabamba, Marafion and Apurimac and
smaller deep valleys and ravines throughout the region. These areas have a pronounced water
deficit due to the rain-shadow effect (Cuesta et al. 2012; CEPF 2015).

Salt flats. Salt flats occupy high Andean plains and fluvial-lake terraces on seasonally
waterlogged or shallowly waterlogged saline clay soils with significant concentrations of
lithium, potassium, boron, magnesium, carbonates and sulphates. They originated from old
high-altitude lakes that dried up gradually as water evaporated and left behind salt
concentrations several meters deep (Navarro and Maldonado 2003).

Glaciers and areas of cryoturbed soils. Glaciers are masses of ice that accumulate on the
highest floors of the cordilleras (in the tropics above 5,000 m above sea level). They are

2Young and Valencia (1992) define as mountain forest the wooded vegetation located above 1,000 m of
altitude in Peru, including the formations found on both slopes, as well as in the high altitudes of the Andes,
often dominated by Polylepis species. The lower limit, although somewhat arbitrary, is generally applied to
montane forests in Peru (Young and Valencia 1992). Huber and Riina (1997) also consider mountain forests
to be forested formations with high moisture gradients, rainfall, and topographic variety, with some even
below 500 m above sea level in the Andes of Argentina and Chile.
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characterized by a balance between the accumulation and melting of ice. Their volume,
stability and components change with time as a result of direct dependence on atmospheric
conditions. The ice mass, therefore, has a dynamic character (Marangunic 2016). In South
America, tropical glaciers are located between Bolivia and Venezuela, covering an area of
approximately 2,758 km?2, distributed as follows: Peru 71 percent, Bolivia 20 percent, Ecuador
4 percent, Colombia 4 percent, and Venezuela 1 percent (Francou 2013).

The areas of flora and vegetation on cryoturbed soils correspond to regions where
temperatures remain below 0 °C for most of the year. They occur in the high Andean areas
covered by glaciers, ice or snow most of the year, although some places may be bare. This
ecosystem exhibits a variety of microhabitats on the calcareous rocky substrate of the cliffs
and steep slopes, with cracks, fissures and irregularities where spring water filters or
meltwater flows (Montoya et al. 2019). Due to glacial dynamics, soils are subjected to a
sequence of freezing and thawing. This phenomenon occurs daily in the upper Tropical Andes
and causes the displacement of particles, modifying their distribution in the layers or strata. As
a result, these soils present a different diversity, structure, physiology and ecology from those
found in surrounding habitats (Cano et al. 2010 and 2011; Galan et al. 2014).

Other types of ecosystems. In addition to these main ecosystems, a humber of transition
zones to ecosystems outside the hotspot further contribute to its diversity of habitats and
species. The lower elevations of the northwestern Tropical Andes are dominated by evergreen
montane forest that transitions to lowland rainforest in the Chocé region. Similarly, most of the
eastern border of the hotspot transitions to the lowland rainforest of the Amazon basin and the
Orinoco region. Parts of the northern edge of the hotspot in Colombia and Venezuela transition
to the Caribbean dry forest. The southern part of the hotspot in Chile and Argentina transitions
to the dry Atacama Desert in southern Peru and northern Chile. Further south, the Atacama
Desert gives way to temperate forests and the Chilean Mediterranean Forest and Valdivian
Forests Hotspot (CEPF 2015).

Importantly, the Huancabamba Depression in northern Peru creates a natural dispersal barrier
between the northern and central Andes and is therefore considered an immensely important
transitional floristic area (Weigend 2002 and 2004; Mutke et al. 2014). The same is true for
the fauna; the composition of the communities differs strikingly across this short distance,
especially for small vertebrates (Fjeldsa and Krabbe 1990; Koch et al. 2015 and 2016).

The freshwater systems also present a great variety of environments. They include high
Andean systems at 3,000 m above sea level or higher, with lakes and lagoons of glacial origin,
meadows, wetlands and headwaters of the main rivers that drain variously into the Amazon
basin, the Caribbean in Colombia, and the Pacific Ocean in Colombia and northwest Ecuador
(Maldonado et al. 2012; Tognelli et al. 2016). Between 700 m and 3,000 m above sea level,
there are fewer lakes and lagoons; fast-flowing rivers, streams, and creeks predominate. In
the Andean foothills below 700 m above sea level, larger, slower flowing rivers become more
subdued as they descend (Maldonado et al. 2012; Tognelli et al. 2016).

4.5 Species Diversity, Endemism and Global Threat Status

The Tropical Andes is the most species-rich hotspot on the planet, both in absolute humbers of
species and in the total number of endemic species (Mittermeier et al. 2011; CEPF 2015).
Except for reptiles, all other groups of terrestrial and aquatic vertebrates and plants are
greater in number there than any other hotspot. A widely recognized hypothesis is that South
America's particular wealth of flora and fauna is based on three main phenomena. The first is
the region's prolonged isolation from other continents during a significant portion of the
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Cenozoic Era, from between 65 million years ago to 13-15 million years ago (Bacon et al.
2015; Carrillo et al. 2015). The other two phenomena are the exchange of animals and plants
between North and South America that took place over the past 3 million to 10 million years
(Cione et al. 2015, among others), and the formation of the Andes Mountains (CEPF 2015).

During glacial periods (the last major one of which occurred 20,000 years ago), the permanent
snowline limit on the eastern slopes of the central Andes would have fallen between 1000 m
and 2000 m. There would also have been a temperature drop of at least 6 °C to 8 °C in parts
of the Andes located at 3,000 m above sea level. This situation would have stimulated the
limits of the high Andean grasslands and humid mountain forests to move towards lower
altitudes. The same would have happened in the northern Andes, generating similar changes in
the paramos and forests (Reynel et al. 2013). On the more arid western slopes of the central
Andes, the decrease in the permanent snowline limit would have been somewhat less,
equivalent to about 500 m or 1000 m (Reynel et al. 2013).

One hypothesis linked to the glaciations is that of the existence of refugia for flora and fauna
from humid environments during the Pleistocene Epoch when atmospheric humidity fell. As a
result of the drop in global temperatures, habitats were reduced and fragmented giving way to
semi-arid or savannah vegetation. The current biotas of the Andes, Amazon and Orinoco
regions owe their richness in animal and plant species, in part, to specialization and sub-
specific differentiation during the events that led to the fragmentation and subsequent
expansion of the rainforests (Salo 1993; Haffer and Prance 2001; Reynel et al. 2013).

Another factor that favors high biodiversity in the Tropical Andes is proximity to other
ecosystem hotspots and mosaics of ecosystems. These ecosystems include the lowland
rainforests of the Chocd, Amazon and Orinoco regions, the dry forests of the Caribbean, the
Mediterranean and southern Valdivian temperate forests, and the arid areas of the Atacama
Desert. The extensive transition areas between the Andes and these ecosystems result in a
confluence and mix of animals and plants in the adjacent zones (CEPF 2015).

The current diversity of Andean climates has also played a key role in explaining the high
biodiversity of the Andes. Species diversity increases with annual precipitation, which helps
explain the high biodiversity in the predominantly wet eastern slopes of the Andes and the
very wet Chocd region of western Colombia and Ecuador (Pyron et al. 2013; Antonelli et al.
2018b; CEPF 2015). Spatial variation in climates also promotes species turnover across
geography due to climatic niche specialization of plants and animals. Varied cactus flora can,
for example, be found in the dry valleys just a few kilometers from the cloud forests of the
Yungas where tree ferns, trees of the Brunellia genus and ericaceous scrubs thrive (Beck et al.
2007). Stable conditions in climate refugia can also be important in maintaining endemic
species diversity (Fjeldsa et al. 1999 and Graham et al. 2006, cited in CEPF 2015; Antonelli et
al. 2018b).

Of South America's five hotspots, the Tropical Andes Hotspot is the most diverse, with more
endemic species than anywhere else on the planet. The Tropical Andes Hotspot contains more
than 35,000 vertebrate and vascular plant species (Mittermeier et al. 2011; CEPF 2015; Table
4.1). Fifty percent or more of the following species are endemic: fish (74 percent), amphibians
(71.4 percent) and vascular plants (50 percent). Although the endemicity of reptiles (40
percent), birds (30 percent) and mammals (13.3 percent) is lower, it is still noteworthy.

When the hotspot's previous ecosystem profile was published in 2015, 814 species were
considered globally threatened. The number of globally threatened species has increased
substantially to 1,451. This change is explained by the recent assessment of several taxonomic
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groups (e.g., fish, reptiles, and plants) and the updating of others (amphibians) for the IUCN
Red List of Threatened Species.

Table 4.1. Species Diversity, Endemism and Global Threat Status in the
Tropical Andes Hotspot

Taxonomic group Species Ender_nic Percenta_ge Threat_ened
Species of Endemism Species

Vascular plants ~30,000 ~15,000 ~50.0 330
Fish ~900 666 ~74.0 79
Amphibians ~1,120 800 ~71.4 558
Reptiles ~700 275 ~40.0 125
Birds ~2,000 600 ~30.0 214
Mammals ~600 80 ~13.3 88
Invertebrates No data No data -- 56
Fungi No data No data -- 1
Total ~35,320 | ~17,421 ~49.3 1,451

Sources for the update: https://amphibiaweb.org/amphibian/newspecies.html; http://www.reptile-
database.org/; https://www.mammaldiversity.org/; http://researcharchive.calacademy.org/research/
ichthyology/catalog/ishcatmain.asp; https://www.fishbase.se/search.php; Tognelli et al. 2016; Herzog y
Kattan 2012, CEPF 2015; www.iucnredlist.org.

The data in Table 4.1 are indicative because dozens of species of amphibians and other
zoological and botanical groups have been discovered in the hotspot since 2015. Some groups
have increased considerably since 2004 when the hotspot's species diversity data were first
published (Mittermier et al. 2004). These data were used virtually unchanged by CEPF in 2015.
Fish stand out for their increase, going from 317 to 900 described species (DoNascimiento et
al. 2017 and 2018; Barriga 2012; Jiménez et al. 2015; De La Barra et al. 2016, Cala-Cala
2019). Also significant are amphibians, which increased from 961 to 1120 recorded species
(https://amphibiaweb.org/amphibian/newspecies.html) and birds, which previously numbered
1,724 recorded species and are currently estimated at 2,000 (Herzog and Kattan 2012). This
updated ecosystem profile incorporates, for the first time, threatened arthropods, mollusks and
crustacean species.

The change in information about some amphibians is particularly noteworthy. For example,
there are several recently described frog species of the Pristimantis and Phrynopus genus,
about 27 and 10 species, respectively. These include Pristimantis matildae and P. samaniegoi,
for which descriptions were published when this profile was updated. Other significant
advances in the period 2015 to 2020 include the description of five species of the Scytalopus
genus among birds, two species of Cryptotis among shrews, one species of snake of the
Bothrops genus, and one species of salamander of the Bolitoglossa genus.

4.5.1 Plants

Overall, the Tropical Andes is home to more than 30,000 species of vascular plants (about 10
percent of the world's species), surpassing the diversity of any other hotspot (Myers et al.
2000; Mittermeier et al. 2011). It is a world leader in plant endemism as an estimated 50 to
60 percent of these species are found nowhere else in the world. This means that about 7
percent of the world's vascular plants are endemic to approximately 1 percent of the Earth's
landmass (Myers et al. 2000).
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The Lauraceae is the most species-rich family among woody plants with a diameter at breast
height (DBH) of 2.5 cm and greater occurring between 1,500 m and 2,900 m above sea level
in Andean mountain forests. It is followed by the Rubiaceae and Melastomataceae families. At
higher elevations, the Asteraceae and Ericaceae families become the most species-rich
elements of woody flora (Gentry 1995; Jorgensen et al. 2012).

Research over the past decades has revealed several patterns of diversity and endemism in
Andean plants. Tropical Andean forests are floristically different from their lowland
counterparts. They contain a significant representation of the Laurasian plant families and
genera that are absent or rare in the lowlands. (Laurasia is the former supercontinent made up
of present-day North America and Eurasia that existed approximately 300 to 100 million years
ago. It is presumed that these groups dispersed to the Andes after the closure of the Isthmus
of Panama. Examples are the Fagaceae (oaks) in Colombia, the Ericaceae (heath family) and
the Lauraceae (avocado family). In general, diversity decreases with altitude in the hotspot
(i.e., elevations higher than 1,000 m above sea level), whereas endemism often increases with
altitude (CEPF 2015).

Investigation into the global threat status of Andean plants is just beginning. So far, only a few
groups of Andean plants have been fully assessed by the IUCN and published in its Red List of
Threatened Species. This was done with CEPF funding. The resulting assessments highlighted
botanical families such as Cactaceae, Bromeliaceae, Poaceae Solanaceae and Meliaceae,
among others. Some genera with several threatened species include, for example, Puya spp.
and Tillandsia spp. (Bromeliaceae), Espeletia spp. and Espeletiopsis spp. (Asteraceae),
Echinopsis spp. (Cactaceae) and Magnolia spp. (Magnoliaceae). The plant species at risk are
those with small distributions that are threatened by habitat destruction. Exceptionally for
plants (as opposed to vertebrates, whose threatened species are concentrated at lower
altitudes), the high-altitude species restricted to the isolated paramos of the northern tropical
Andes are particularly threatened (such as frailejones in the Espeletia genus). Small
distributions of these species and constant threats of habitat transformation have led to this
result (Joppa et al. 2011; CEPF 2015; Peyre et al. 2019).

4.5.2 Fish

An estimated 900 species of freshwater fish have been documented in the hotspot, a relatively
small number compared to the striking diversity of the Amazon lowland drainage and some
other hotspots (Ortega and Hidalgo 2008; Mittermeier et al. 2011; Tognelli et al. 2016). The
work of adding fish to the IUCN Red List of Threatened Species and the inventories and
taxonomic reviews by various specialists throughout the Tropical Andes have catapulted the
known number of species over the last 10 to 15 years (see, for example, DoNascimiento et al.
2017 and 2018, Jimenez et al. 2015, De La Barra et al. 2016, Cala-Cala 2019). Fish habitats
include high-altitude lakes (Peru alone has 12,000 high-altitude lakes) and small to medium-
sized rivers, with diversity decreasing sharply with altitude (Scott and Carbonell 1986). In
Ecuador, for example, only one species of fish (Grundulus quitoensis, a relative of the tetras) is
found 2,800 m above sea level (Barriga 2012). Andean fish fauna is restricted to species highly
adapted to cold lakes and cold, highly oxygenated, fast-flowing streams (Reis 2013). These
species tend not to occur in lower altitude, warmer waters (Ortega et al. 2011). One group of
cold-water fish belonging to the challhuas genus (Orestias), comprises more than 40 species,
shared by Peru, Bolivia and Chile and is endemic to the high Andean zone (3,000 m above sea
level and higher) and of these, about 20 species are found in Lake Titicaca and nearby
drainages (Sarmiento et al. 2018). All but a few of the 90 species of naked sucker-mouth
catfish in the Astroblepidae family are also endemic to the Tropical Andes. These unique
animals can use their sucker-like mouths and modified pelvic fins to climb the waterfalls of
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fast-flowing mountain streams. The pencil catfish (Trichomycterus genus) are an Andean group
that is typically restricted to a single drainage system and may be the only fish species capable
of living in their high-altitude habitats (Ortega et al. 2011).

In recent years, there have been determined efforts to assess the conservation status of
Andean inland fish (Tognelli et al. 2016). Twenty challhua species are threatened in Bolivia due
to overfishing, introduced species and habitat modification. Three pencil catfish are also
threatened in that country due to water pollution (Sarmiento et al. 2018). In Colombia, a small
catfish (Rhizosomichthys totae) endemic to Lake Tota in the Cordillera Oriental, became extinct
last century, presumably due to the introduction of rainbow trout (Onchorhynchus mykiss)
(Mojica et al. 2002).

4.5.3 Amphibians

The Tropical Andes is the most diverse hotspot in the world for amphibians, with 1,120
species, of which approximately 800 are endemic. These numbers are double those of the next
most diverse hotspots for this group, Mesoamerica and the Atlantic Forest of Brazil.
Amphibians are more diverse in the montane rainforests than in the Amazon forests and the
reason for this imbalance appears to be regional diversity patterns, as lowland amphibians are
generally more widely distributed than those in the Altiplano (Ron 2000). Although Andean
amphibian communities have lower local diversity, species turnover in the region is higher. In
the Andes, amphibian fauna is largely restricted to frogs and toads. Salamanders are rare, with
only about 11 species, some of which have extremely narrow ranges of distribution, such as
the recently described Bolitoglossa awajun. Caecilians are even rarer with at least two species,
one of which, Epicrionops bicolor, occurs at 2,000 m above sea level in Colombia. Among toads
and frogs, the most diverse genera are Pristimantis, Telmatobius and Atelopus.

Some very well-known amphibians of the Tropical Andes are the marsupial frogs of the
Gastrotheca genus, in which the females of some species carry their eggs in pouches on their
backs (Duellman et al. 2014; Canatella 2015; Duellman and Venegas 2016). The harlequin
toads, Atelopus genus, are a diverse and brightly colored group that inhabits streams and
wetlands primarily in the Andes of Ecuador, Colombia and Venezuela (Coloma et al. 2010;
Marcillo-Lara et al. 2020). Some members of the poisonous frog family (Dendrobatidae) are
also found in the Andes. One of them, Epipedobates anthonyi, presumably produces a
compound more powerful than morphine, which was once considered a source of new
medicines, but later dismissed (Cipriani and Rivera 2009; Kahn et al. 2016). The giant Titicaca
frog (Telmatobius culeus) is an aquatic frog with deeply wrinkled skin intensively collected for
commercial purposes because of its value as a source of protein for local communities and use
in traditional medicine in the Lake Titicaca region (Ramos et al. 2019). However, such uses
constitute a health risk since infection with chytrid fungus and other pathogens and parasites
has been detected in several specimens analyzed (Chero et al. 2014; Berenguel et al. 2016;
Zevallos et al. 2016). Another giant frog, Telmatobius macrostomus, known as Junin frog, is
considered under threat due to mining and solid waste contamination, predation by introduced
trout, and commercial over-exploitation for consumption (Lazo and Mendoza 2017).

Amphibians represent just over 52 percent of all threatened vertebrate species in the Tropical
Andes Hotspot (Table 4.1). They tend to have smaller distribution ranges than other
vertebrates, making them more likely to fall within the IUCN Red List of Threatened Species
extent of occurrence (EOO) thresholds for threatened categories (www.iucnredlist.org).
Although amphibians in the Tropical Andes are threatened by habitat destruction, as are other
species, they are also threatened by poorly understood phenomena, including diseases such as
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chytridiomycosis, caused by the Batrachochytrium dendrobatidis fungus, and climate change
(Stuart et al. 2004; Catenazzi et al. 2011; Catenazzi and von May 2014; Berenguel et al.
2016).

4.5.4 Reptiles

Seven hundred species of reptiles have been identified in the Tropical Andes Hotspot,
of which at least 275 are endemic. Only the Mesoamerican Hotspot has more reptile
species. Global reptile diversity is inversely related to temperature (McCain 2010), and
the Andes are no exception. Most of the reptile diversity in the Andes is concentrated
on the lower slopes. High-altitude ecosystems harbor low diversity reptile
communities, although species that do occur there are more likely to be endemic to
small areas (Urbina-Cardona 2011).

Charismatic reptiles such as caimans, turtles, and boas are largely restricted to the lowlands,
so the Andes are characterized by mostly small-bodied lizards and snakes. The diverse lizard
genus Anolis contains numerous species in the Andean cloud forests. This genus reaches the
southern extent of its range in Bolivia (Grisales-Martinez et al. 2017). Liolaemus lizards are
characteristic of the Altiplano grasslands, dry scrub and rocky hillsides of the southern Tropical
Andes (Aguilar et al. 2013). One species, Liolaemus montanus, inhabits the Andes at unusually
high elevations for a reptile. A population has been reported at 5,176 m above sea level in the
Cordillera Real in Bolivia (Aparicio and Ocampo, 2010). Most Andean snakes are harmless,
although a few are poisonous, such as the Andean lancehead viper (Bothrocophias andianus),
which is endemic to the high-altitude evergreen forests of Bolivia and Peru. An additional
snake has recently been described for the central Andes in Bolivia and Peru, Bothrops
monsignifer (Timms et al. 2019).

As previously mentioned, the IUCN recently assessed several groups of reptiles. This is an
important development since information about this group had lagged behind that available for
other vertebrates. Thus far, dozens of Tropical Andes reptile species have been classified in the
categories of vulnerable, endangered and critically endangered. Genera with several
threatened species include Anolis spp. (Iguanidae), Liolaemus spp. (Liolaemidae) and
Stenocercus spp. (Tropiduridae), among others.

4.5.5 Birds

With nearly 2,000 species, a third of them endemic, birds are the most diverse vertebrates in
the hotspot and constitute another group with greater diversity in the Tropical Andes than in
any other hotspot (Herzog and Kattan 2012). The 2015 ecosystem profile considered 1,724
species, but the estimate of Herzog and Kattan (2012) is appreciably higher and may now
exceed 2,000 species. In addition to recent discoveries, taxonomic revisions of some groups
have resulted in the reclassification or validation of several species that were previously
considered subspecies (see, for example, Chesser et al. 2020 or Isler et al. 2020). Despite
centuries of study, new species are continually being found while exploring little-studied areas,
and new genetic analysis techniques and other technologies improve our knowledge of species
(e.g., Cuervo et al. 2005). Between 2015 and 2020, for example, five Scytalopus species were
discovered (Avendafo et al. 2015; Stiles et al. 2017; Krabbe et al. 2020). As a result of the
recent taxonomic revision of the rufous antpitta (Grallaria rufula) complex, three species
increased to 16. Six new species of this bird, which has populations that occur in the humid
montane forests of the Andes from northern Colombia and adjacent Venezuela to central
Bolivia, were described, and seven subspecies were promoted to novel species (Chesser et al.
2020; Isler et al. 2020).
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No bird family is endemic to the Andes, but groups such as hummingbirds (Trochilidae),
flycatchers (Tyrannidae), and tanagers (Thraupidae) are particularly diverse. Biodiversity
derives both from rapid speciation within the Andes and from constant colonization by older
lowland lineages (Fjeldsa and Rahbek 2006). Several closely related species groups (e.g., the
Catharus, Basileuterus, and Tangara genera) show patterns of species turnover along
altitudinal gradients.

Among the characteristic birds of the Andes is the cock-of-the-rock (Rupicola peruvianus), with
its brilliant coloration and striking nuptial displays in areas near mountain streams. Similarly,
the endangered Andean condor (Vultur gryphus), which flies over the high Andes and is always
an exciting spectacle, has been the subject of intensive reintroduction campaigns in the
northern Tropical Andes (Wallace et al. 2020). Condors are part of indigenous Andean
cosmologies and symbolically used by indigenous people to represent their conflict with the
Spanish conquistadors, represented by bulls (Piana 2019).

As a sign of the adaptation of birds to a wide variety of environmental conditions, evidence has
been found of birds, such as the white-winged diuca finch (Diuca speculifera), nesting directly
on ice on the snowy Quelccaya in the Cordillera Vilcanota (Peru), at elevations of up to 5,300
m above sea level (Hardy and Hardy 2008).

About 11 percent of the bird life in the Tropical Andes is threatened with extinction,
approximately the same percentage as for birds globally. Several endangered species in this
region, such as cracids, hawks and falcons, are found both in the Andes and adjacent lowland
habitats outside the hotspot. Most of the bird's endemic to the hotspot are not globally
threatened. Many endemic species are distributed along narrow altitudinal ranges, especially
on the eastern slopes of the Andes. Several species are found within these small altitudinal
ranges all the way from Venezuela to Bolivia. The large distribution and size of the populations
of these species buffer them from threats that operate at more local levels, resulting in a lower
proportion of globally threatened species than might be expected from the large number of
endemic species.

Among the main threats to birds are the disturbance of habitats by mining, the degradation of
natural vegetation, and the conversion of natural forests into agricultural and grazing areas.
Some valleys are also severely degraded, especially north of the hotspot. Subsistence hunting
of some large species, such as cracids (guans) and tinamids (tinamous), also poses a threat,
though to a lesser extent.

4.5.6 Mammals

The 600 species of mammals in the Tropical Andes Hotspot represent just under 9 percent of
this group's global diversity (Burgin et al. 2018). No other hotspot has a greater diversity of
mammals. As elsewhere in the tropics, most of the species are rodents and bats (Mena et al.
2012). Rodents are found in all Andean habitats and are especially diverse in the montane
evergreen forests, where several genera exhibit high levels of endemism (Mena et al. 2012;
Noguera-Urbano and Escalante 2015). Andean bats are more diverse in lower elevations, with
diversity decreasing dramatically above the tree line (Patterson et al. 2012). The large
mammals of the Andes are remnants of a much more diverse megafauna community that
became diminished with the arrival of humans on the continent (Eisenberg and Redford 1998;
Burney and Flannery 2005). Among them, guanaco (Lama guanicoe) and vicufia (Vicugna
vicugna) are iconic camelids that continue to thrive in the southern Tropical Andes. Other large
mammals, such as mountain tapir (Tapirus pinchaque), taruca or Andean deer (Hippocamelus
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antisensis), jaguar (Panthera onca), puma (Puma concolor) and spectacled bear (Tremarctos
ornatus), as well as the Altiplano deers (Mazama rufina, M. chunyi and Pudu mephistopheles),
are rarely seen due to their scarcity, the dense habitats they inhabit and their evasive
behavior.

An interesting case of a species of tree carnivore from the Tropical Andes is the olinguito
(Bassaricyon neblina). It was described in 2013 based on analysis of a museum specimen
collected 90 years earlier in 1923 by G.H.H. Tate for the Field Museum of Chicago (Helgen et
al. 2013). Originally misidentified by researchers, the olinguito is the first carnivore species to
be described in the Western Hemisphere in 35 years. This carnivore of the raccoon and coati
family is now known to live in the cloud forests of several natural protected areas in the
northern Andes, stretching from central Colombia to western Ecuador (Helgen et al. 2013).

Although the olinguito is considered a Near Threatened species on the IUCN Red List, not all
mammal species in the hotspot can boast this status. Several dozen are threatened, including
numerous species of carnivores, primates, rodents, and ungulates. The proportion of
threatened mammals in the hotspot (13.1 percent) is lower than the global average (20
percent) (Schipper et al. 2008; Burgin et al. 2018). Mammals in the Tropical Andes, as
elsewhere, are threatened by habitat destruction. Commercial and subsistence hunting or
hunting for traditional medicine are major threats to mammals in other parts of the world but
low in the Tropical Andes (Aquino et al. 2015 and 2017).

4.5.7 Arthropods

Arthropods play a valuable role in ecosystems not only as relevant components of the food
web, constituting a large proportion of species and biomass richness, but also as predators,
nutrient recyclers, and ecosystem engineers (Garcia and Chacén de Ulloa 2005; Culliney et
al.2013, Guzman-Mendoza et al. 2016). They are also important biological indicators of
ecosystem health or environmental change (McGeoch and Chow 1998). Despite their
importance, IUCN estimates that only 0.9 percent of the described insect species, 4 percent of
crustaceans, and 0.31 percent of arachnids have been assessed (Roskov et al. 2019). Only
exceptionally have arthropods been the subject of special consideration, partly due to the lack
of taxonomic, biogeographic, and natural history information and partly because these smaller
species are assumed to be contained in natural protected areas (Dourojeanni 2019).

4.5.8 Fungi

Despite their biological importance as decomposers of organic matter, only an estimated 5
percent of the planet's fungi are described. Little is known about their taxonomy and natural
history; there are few specialists, and not much interest or effort has been put into analyzing
their state of conservation. Fungi are threatened by the loss of symbiotic habitats and hosts,
pollution, overexploitation of edible species and climate change, but the vast majority of fungal
species have not yet been evaluated. In July 2020, the IUCN Red List of Threatened Species
was updated, listing 313 species of fungi globally, of which 166 are endangered. However, no
comprehensive assessments of this group have been conducted in the Tropical Andes Hotspot.
The only known threatened fungus is Stilbohypoxylon macrosporum, a rare species that
appears to be limited to the southern zone of subtropical dry forests between Jujuy and
Mendoza, Argentina (Kuhar et al. 2020).
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4.6 Importance of Ecosystem Services

The ecosystems of the Tropical Andes Hotspot have supported human settlements for more
than 13,000 years (Fuselli et al. 2003; Yacobaccio and Morales 2011). From about 500 B.C.,
large human settlements emerged in the central and northern Andes and achieved advanced
forms of social and political organization (i.e., Chavin, Moche, Tiwanaku, Cafiari, and Inca). In
time, they all collapsed or were incorporated into the most important civilization of the region,
the short-lived Inca Empire that emerged around 1400 A.D. (Rostworowski 1993). These
cultures contributed to the domestication of humerous species, making this region one of the
12 major centers of origin of plants grown for food, medicine and industry in the world
(Saavedra and Freese 1986; Pickersgill 2007).

The area currently has a population of 59.7 million people most of whom are highly dependent
on the region's ecosystem goods and services. Numerous cities are located in the hotspot and
benefit from its ecosystem services. At least, ten cities have populations greater than 500,000:
Caracas (Venezuela); Bogota, Bucaramanga, Cali, Ibagué, and Medellin (Colombia); Quito
(Ecuador); La Paz and Cochabamba (Bolivia); and San Miguel de Tucuman (Argentina). Four of
these cities are national capitals. In addition, the inhabitants of cities located hundreds or even
thousands of kilometers away from the Tropical Andes, like Lima (Peru), Guayaquil (Ecuador),
Santa Marta (Colombia), and Santa Cruz de la Sierra (Bolivia), also benefit directly from
services such as the provision of water supplied by the hotspot.

Ecosystem services, also known as ‘nature's contributions to people’, are defined as the
benefits that people obtain from ecosystems and can be divided into four categories:

supply or provisioning services (e.g., water, food, plant-based fuels),
regulating services (e.g., climate regulation, flood control),
supporting services (e.g., soil formation, nutrient recycling), and
cultural services (e.g., recreational, religious, spiritual values, artistic
inspiration) (Reid et al. 2005; De Groot 2010).

The Tropical Andes provides abundant ecosystem services in all these categories (Table 4.2).

Provisioning services. Among provisioning services, water is the most abundant and
important, providing drinking water and energy. The hotspot can be considered South
America's primary source of fresh water. Streams originating in the paramos, altiplano, high-
altitude forests and lakes, and the Andean glaciers, supply water to the cities and towns of the
hotspot. They also supply water to the extensive drainage systems located downstream of
these basins in the north and west of South America.

Andean rivers provide most of the irrigation water for the farmland and hydroelectric plants
that generate approximately half of the region's electricity (Bradley et al. 2006). This service is
of great social and economic importance because of the water it provides for human activities
and because it supports terrestrial and aquatic plant diversity and wild animals and their
habitats (Cerrén et al. 2019). The Tropical Andes is the source of the main stem of the Amazon
River, the world’s largest river, which flows into the Atlantic Ocean. Dozens of other major
rivers drain from the Tropical Andes into the Pacific and Caribbean slopes of the hotspot.

Other provisioning services provided by the hotspot are:
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e the supply of animal protein through hunting (especially mammals and large
birds) and subsistence fishing (the latter particularly in the great Altiplano lakes
of Peru and Bolivia).

e the provision of fruits, seeds, honey and other plant products extracted from
natural ecosystems.

e crop wild relatives that offer genetic diversity to obtain new varieties and
support crop improvement (peppers Capsicum spp., potatoes and tomatoes
Solanum spp. and Lycopersicum spp., yuccas Manihot spp., blackberries Rubus
spp., cacao Theobroma spp., wild papayas Carica spp., beans Phaseolus spp.
and Chenopodium spp., guabas Inga spp., prickly pears Opuntia spp.,
Passifloraceae, Cucurbitaceae, others) (Asturiaga et al. 2006).

e medicinal plants and animals (Cinchona spp., Piper spp., Lepidium spp., Croton
spp., Uncaria spp., among others).

e fibres (cotton Gossypium spp., reeds Scirpus spp.).

e livestock grazing in the altiplano and paramos (with seasonal grasses
dependent on the rainfall regime) and

e extensive extraction of firewood and wood exploitation for domestic,
agricultural, construction (wood girders and beams, palm leaves for roofs, palm
shafts for floors and platforms) and commercial purposes.

In other words, the forests and other wild ecosystems of the Andean mountains are the natural
pantries of the local populations (Moraes et al. 2006).

Regulating services. Water flow control is a valuable regulating service provided by Andean
wetlands. The region's wetlands regulate the flow from highly seasonal precipitation, providing
water even in periods of low rainfall (Anderson et al. 2011).

The natural vegetation and soils of the Andes store significant amounts of carbon, ranging
from less than 50 metric tons per hectare in grassland and peatland systems to 250 metric
tons per hectare in lower montane forests (Saatchi et al. 2011; Rolando et al. 2017). Changes
in land-use patterns in these areas would release much of that carbon. The hotspot has an
important role to play in carbon storage to regulate the global carbon budget and to mitigate
climate change, as noted in chapter 10.

Natural ecosystems also help retain soil, thereby contributing to soil fertility for agriculture and
preventing landslides on steep slopes during periods of high rainfall. Forests and vegetation
mitigate erosion and moderate suspended sediment loads in rivers and streams, and support
groundwater recharge (Anderson et al. 2011; CEPF 2015; Blancas et al. 2018). These
ecosystems also help regulate climates by forming the fundamental components of the water
cycle and limiting the degree to which solar radiation heats the air (Ruiz et al. 2007). In cloud
forests, trees intercept fog, which condenses and is discharged into streams and rivers (Tovar
et al. 2010).

The natural vegetation of the rugged terrain of the steep slopes of the Tropical Andes provides
an important disaster mitigation service by efficiently retaining soils and reducing the risk of
landslides and avalanches. This makes a strong case for using native woody species to restore
degraded areas through reforestation and agroforestry initiatives. Herbaceous and woody
vegetation help with the infiltration of water from rainfall into the soil, which stores it like a
sponge and then releases it clean throughout the year (Huasasquiche and Kometter 2017).

The presence of forests and other natural vegetation improves infiltration and water quality
and decreases surface runoff. Additionally, it protects organic and mineralized soil layers. It
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also helps regulate water flows and protect the soil from the action of rainfall and runoff,
thereby reducing erosion of sloped soils, moderating the load of suspended sediments in
streams and recharging subway aquifers. Plant cover thus maintains the fertile layer in the
upper levels of the soil where it is accessible to plants. Leaf litter in the soil cushions water fall
and therefore reduces soil erosion (Alban 2007).

In the rainy season, the forest vegetation intercepts raindrops and reduces their impact on
soils, thereby helping to prevent erosion and landslides to the lower reaches. Similarly,
overflows of watercourses are controlled by strips of riparian vegetation, protecting above all
the upper catchment basins (Cerrén et al. 2019).

Forests, shrublands and wetlands have a significant potential for carbon sequestration, but
deforestation, burning, grazing and drainage of water bodies cause the oxidation of the carbon
stored in them and the release of CO2. These Andean ecosystems can contribute to the
mitigation of greenhouse gas emissions, but more research is needed on the dynamics of
carbon, from its capture in vegetation to becoming part of the soil (Yaranga and Custodio
2013; Suarez et al. 2016; Rolando et al. 2017). In the paramos, carbon stocks decrease as
land-use changes from natural vegetation to agriculture; probably the removal of the
vegetation cover that protects the soil reduces the entrance of organic matter into the soil and
increases the rate of decomposition of plant residues, thus this change causes rapid loss of
carbon from the biomass, accompanied by soil carbon depletion (Castafieda-Martin et al.
2017).

Climate resilience, or resilience to climate change, is the ability to cope with climatic
disturbances and stress (Tyler et al. 2013). In this sense, the different ecosystems of the
Tropical Andes contribute to the storage of greenhouse gases and act as a natural buffer
against extreme weather events, such as tropical storms, droughts and frosts. They also
provide drinking water, habitat, food, raw materials and a series of services that are essential
for the life and food security of the human population (Andrade 2010; Uribe 2015).

Supporting services. Supporting services of the Tropical Andes include crop pollination and
soil formation. Native pollinators (insects, birds such as hummingbirds and bats) are essential
for the pollinating of Andean crops such as coffee, potatoes, tomatoes, Iulo or naranjilla
(Solanum quitoense; used in fruit drinks mainly in Colombia and Ecuador), chocho or tarwi
(Lupinus mutabilis), capuli (Prunus salicifolia), and Passifloraceae such as passion fruit
(Pantoja et al. 2004; Anteparra et al. 2013; Abrahamczyk et al. 2014).

Cultural services. Cultural services without monetary value are provided by extraordinary
biodiversity and landscape, as they generate aesthetic appreciation and inspiration for artistic
creation and culture and invite relaxation and stress reduction. The ancestral knowledge of
indigenous populations has great potential for the identification of new products. At the same
time, the scenic value has sustained a thriving tourism industry that generates income locally,
nationally, and internationally. Prior to COVID, the Andes provided numerous opportunities to
engage in adventure tourism or nature sports (Baiker 2011).

Ecotourism has been an important sustainable income source for local communities, as it
generated fair employment and more equitable distribution of income. Some activities include
canoeing, hiking, and high-altitude mountaineering, caving, rock climbing, and photography
(of wild birds, insects, flowers, waterfalls, and others). It is also worth mentioning the
opportunities for scientific research that the hotspot offers.
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Table 4.2. Ecosystem Services Provided by the Tropical Andes Hotspot

Service

Beneficiaries

Relative importance

Provisioning

Water (drinking, irrigation,
navigation, industrial and
domestic use, energy
generation)

All residents of the hotspot
and downstream drainages

Highly significant in the
hotspot and throughout
drainages of northern and
central South America,
including the Orinoco and
Amazon River Basins

Food (animal protein from
hunting and fishing, honey,
wild plants)

Rural and indigenous
communities and some
urban areas

Locally important,
especially for indigenous
groups

Wild relatives of crops

All humankind

Globally significant

Animals and medicinal
plants

Rural and indigenous
communities and some
urban areas, including all
humankind

Locally important
throughout the hotspot

Grazing

Rural communities and
national and international
consumers of meat and
textile products

Significant in high-altitude
grassland ecosystems
throughout the hotspot

Firewood and other
vegetable fuels

Indigenous and rural
communities

Locally important especially
in all non-urban areas of
the hotspot

Timber Rural communities Locally important,
especially in all non-urban
areas of the hotspot

Regulating

Sediment retention

All communities and cities
within the hotspot

Significant throughout the
hotspot

Down-slope safety

Most communities and
cities within the hotspot

Significant throughout the
hotspot

Carbon sequestration and
storage

All humankind

Globally significant

Climate regulation

All residents of the hotspot

Significant throughout the
hotspot

Disaster mitigation

All residents of the hotspot

Significant throughout the
hotspot

Resilience to climate
change

All residents of the hotspot

Significant throughout the
hotspot

Biological control of pests
and disease vectors

All residents of the hotspot

Significant throughout the
hotspot

Supporting

Photosynthesis, pollination,
biological control, soil
formation

All residents of the hotspot

Significant throughout the
hotspot

Water disposal

All residents of the hotspot
and downstream drainages

Significant in the hotspot
and throughout drainages
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Cultural

Ecotourism opportunities

Local, national, and
international tour operators
and tourism infrastructure
support staff, as well as
local guides

Locally and regionally
important throughout the
hotspot

Scientific research and All humankind Globally significant
innovation
Scenic beauty and spiritual | All humankind Globally significant

value, inspiration

Source: Adapted from CEPF 2015.
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5 HOTSPOT CONSERVATION OUTCOMES

The Tropical Andes boasts exceptional species richness and endemism influenced by the
heterogeneity of habitats and elevated slopes found along the length and breadth of this
mountain range. This is a considerable challenge for conservation, making it necessary to
implement strategies that maximize limited resources, effectively prevent species extinction,
and safeguard the ecological processes required for biodiversity survival. CEPF, therefore,
defines conservation outcomes for its investment based on a set of globally threatened species
as well as KBAs and conservation corridors where actions should be focused to avoid
extinction.

IUCN’s assessment that categorizes species according to their degree of threat at the global
level is an important tool for identifying those species most vulnerable to extinction. An
advantage of the information provided by IUCN on the distribution of the vast majority of
species that have been assessed is that it is easy to access and process. In addition, it is
complemented by information shared by expert groups on taxonomy, population trends,
threats and conservation actions for species, among others, making it a valuable resource for
identifying conservation investment priorities.

Land-use change is currently the biggest driver of biodiversity loss. The conversion of forests,
grasslands, savannahs and wetlands is destroying natural habitats for species and affecting
both the provision of ecosystem services and human well-being (WWF 2020). This is why it is
so important to protect areas that allow for the conservation of both species and the habitat
they require to survive. Although protected areas have increased in recent decades to cover 15
percent of the land area globally and 34 percent of the Tropical Andes Hotspot, they do not
provide sufficient coverage for 72 percent of vertebrates and 90 percent of threatened
vertebrates in the Tropical Andes (UNEP-WCMC and IUCN 2020; Bax and Francesconi 2019).
Thus, complementary conservation strategies, such as the identification of KBAs, have been
developed to generate a global consensus on the importance of certain sites for biodiversity
(IUCN 2016). This strategy also has great potential to engage civil society and communities in
conserving species and ecosystems.

To ensure that KBAs provide the necessary area and resources for species, there must also be
some functional connectivity that ensures the permanence of species and their genetic
diversity (Baguette et al. 2013). Conservation corridors are strategic areas that allow for
connectivity between wildlife populations and their habitat and protect the ecosystem services
they provide. With this sequential approach of species, sites and corridors, CEPF ensures that it
complements national conservation priorities to achieve a feasible strategy and better use of
available resources for ecosystem management in the Tropical Andes Hotspot.

5.1 Species Outcomes

The list of threatened species for the Tropical Andes Hotspot was determined from distribution
information provided by the IUCN. All species in the hotspot included in one of three global
threat categories—Critically Endangered (CR), Endangered (EN) or Vulnerable (VU)—were
considered. We used data available from the IUCN Red List of Threatened Species as of July
2020 (IUCN 2020), as well as the most recent assessment data for plants and reptiles as of
August 2020 (M. Tognelli unpublished data).

Overall, a total of 1,451 threatened species were identified in the hotspot (Appendix 5.1),
representing 13 taxonomic classes in groups of amphibians, arthropods (insects and
crustaceans), birds, fungi, mammals, molluscs (bivalves and gastropods), fish, plants and
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reptiles (Table 5.1). The 2015 ecosystem profile included 814 threatened species of
amphibians (503 species), birds (203 species), mammals (82 species), fish (7 species) and
reptiles (19 species). It also considered 1,313 species with restricted distribution that have not
been covered in this work. Between 2015 and 2020, IUCN conducted assessments of fish,
reptiles and plants and other taxonomic groups, thereby providing a better representation of
these taxonomic groups.

Table 5.1. Globally Threatened Species in the Tropical Andes Hotspot

Ta;c:::l)lr)mc Common name E:;:r"cgae"r‘éd Endangered | Vulnerable | Total
Animalia
Vertebrates
Actinopterygii Fish 11 31 37 79
Amphibia Amphibians 102 277 179 558
Birds Birds 19 74 121 214
Mammalia Mammals 8 25 55 88
Reptilia Reptiles 19 48 58 125
Subtotal 159 455 450 1,064
Invertebrates
Bivalvia Molluscs 1 1 >
Gastropoda Snails and slugs 1 6 7
Insecta Insects 7 23 16 46
Malacostraca rCerlzlic)isv,eI;)bsters and 1 1
Subtotal 9 23 24 56
Fungi
Sordariomycetes | Fungus 1 1
Subtotal 1 1
Plantae
Liliopsida Monocotyledons 21 39 14 74
Lycopodiopsida Aquatic lycophytes 2 4 6
Magnoliopsida Dicotyledons 47 108 95 250
Subtotal 70 147 113 330
Total 239 625 587 1,451
Percentage 16.5 43 40.5

Amphibians

Amphibians are the most threatened group in the Tropical Andes (Table 5.1). Among them,
rain frogs (order Anura) are the family of frogs, with the highest number of threatened species
(Craugastoridae, 241 species). Widely distributed from the southern United States to northern
Argentina, they represent almost half (43 percent) of the threatened amphibians in the hotspot
(Armesto and Sefiaris 2017). They include the genus Pristimantis, which, in addition to being
the most threatened genus in the Tropical Andes (180 species), is also considered the most
diverse genus of terrestrial vertebrates (Waddell et al. 2018).
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The second most threatened family is the toad family (Bufonidae, 72 species), which has a
wide global distribution and is found in diverse ecosystems between 0 and 4,800 m above sea
level. The family Bufonidae includes Atelopus or harlequin frogs (43 species), a genus for
which the most severe population declines have been reported (La Marca et al. 2005). For
example, only one of the nine species of the genus described in Venezuela currently has a
known population (Molina et al. 2009). Similarly, the Quito stubfoot toad (A. ignescens, CR),
once a locally abundant species in upland habitats of Ecuador, was presumed extinct until it
was rediscovered in 2016 (Coloma 2016). The reasons cited for these declines, which have
even occurred in apparently pristine habitats, are a combination of the fungal disease
chytridiomycosis and climate change (Pounds et al. 2006).

Among threatened anuran amphibians, rain frogs and toads are followed, in terms of degree of
threat, by families endemic to Central and South America: the glass frogs (Centrolenidae, 49
species), the poison dart frogs (Dendrobatidae, 45 species) and the highly-threatened
Telmatobius, the only genus of the aquatic frog family (Telmatobiidae, 46 species). The latter
includes the Titicaca water frog (7. culeus, EN), which was once so abundant that it was
collected with nets for food but is now possibly affected by water pollution (IUCN SSC
Amphibian Specialist Group 2020).

Amphibians represent more than a third of all threatened species in the Tropical Andes
Hotspot. In general, they are a diverse group and tend to have smaller distributions than other
vertebrates, making them more likely to fall within IUCN threat thresholds (Stuart et al. 2004).
Ninety-nine percent of threatened amphibians in the hotspot are restricted in distribution
(<50,000 km2). Although they are threatened by habitat destruction, disease and climate
change are possibly their greatest threats (Pounds et al. 2006).

Arthropods (insects and crustaceans)

The odonate insects, known as dragonflies or damselflies, include the family with the highest
number of threatened arthropod species in the Tropical Andes (Coenagrionidae, 15 species).
Mesamphiagron (seven species) is the genus with the most threatened species. It is endemic
to the northern Andes, and its high Andean species live above 1,400 m above sea level. A
dragonfly that has only been recorded from the paramos of Antioquia, M. gaudiimontanum
(EN), whose name means “the joy of the mountains”, has lost an entire population due to the
introduction of carp into the lagoon where it was breeding in Las Baldias-Valle de Aburra,
Colombia (Urquijo 2017). The second arthropod family with the highest number of threatened
species in the hotspot are beetles (Escarabaeidae, seven species), a species-rich family of
coleopteran insects of great importance for their role as recyclers, pollinators and seed
dispersers (Carlson 2001).

Among the crustaceans, there is only one globally threatened species in the hotspot,
Hypolobocera barbacensis (VU), a freshwater crayfish endemic to Colombia and found in five
localities in Narifio. This species, which is consumed by indigenous Embera communities, was
affected by pollution from alluvial gold mining; however, this threat has been controlled by
local conservation efforts (Campos et al. 2015).

The most common threats to threatened arthropod species in the hotspot, particularly
vulnerable due to their restricted distribution and specific environmental requirements, are
habitat loss and climate change (IUCN 2020). In addition, for some odonates, environmental
pollution and destruction due to gold mining is a recurrent threat (IUCN 2020).
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Birds

Among the Passeriformes, the families with the highest number of threatened species are
woodcreepers and their related species (Furnariidae, 21 species), tanagers and their related
species (Thraupidae, 21 species), flycatchers (Tyrannidae, 16 species) and antpittas
(Grallariidae, 15 species). The most threatened non-passerine birds include hummingbirds
(Trochilidae, 24 species) and parrots and macaws (Psittacidae, 23 species).

Although 89 percent of birds have distributions that transcend hotspot boundaries, 73 percent
have restricted ranges (<50,000 km?) and depend on forests that are being destroyed by
accelerated deforestation for livestock, agricultural expansion, logging, fires and mining (IUCN
2020). Other natural habitats such as marshes and wetlands important for waterbirds, many of
which are migratory, have been drained or destroyed for the same reasons (IUCN 2020).
Parrots and macaws are a particularly threatened group due to the practice of keeping them
captive for their colorful plumage or attractive song and behaviors. This encourages the
removal of these birds from their habitat, species trafficking and, in turn, increases the risk of
spreading invasive species.

Among the threatened macaws is the charismatic red-fronted macaw (Ara rubrogenys).
Endemic to Bolivia, its natural habitat, the inter-Andean dry forest, is extensively affected by
human activities (Miles et al. 2006). This species is Critically Endangered (CR), mainly due to
habitat loss, wildlife trade, persecution as crop pests and the use of pesticides (BirdLife
International 2018). There are also birds with a wide geographical distribution that are affected
by the deforestation of primary forests. One such example is the crested eagle (Spizaetus
isidori, EN), an Andean raptor with a range that extends from Venezuela to Argentina but is
narrowly restricted to elevations between 1,500 and 2,800 m above sea level (BirdLife
International 2016b; Fergusson-Lees et al. 2001). Species with very restricted ranges are also
threatened. For example, the striking Jocotoco antpitta (Grallaria ridgelyi, EN), an undergrowth
bird with a small known range in three rainforest localities in southern Ecuador and northern
Peru, is found in areas affected by logging, cattle ranching and gold mining (BirdLife
International 2016a; Heinz et al. 2005).

Bivalve molluscs and gastropods

The two globally threatened bivalve species in the Tropical Andes, Acostaea rivolii (CR) and
Diplodontites olssoni (VU), are freshwater bivalve molluscs endemic to Colombia (families
Etheriidae and Mycetopodidae). Threatened gastropods in the hotspot include families of small
freshwater snails (Cochliopidae, three species: Hydrobiidae, one species), and the lagoon
snails or giant snails (Ampullariidae, three species). The most common threats to these species
are water pollution from agriculture or urbanization and the alteration of water bodies. The
threatened gastropods of Lake Titicaca may also be affected by the invasive gastropod (Haitia
acuta) and by fish species introduced for commercial fishing (IUCN 2020).

Fish

The number of threatened fish (77 species, Table 5.1) has increased considerably since the
publication of the last ecosystem profile, which identified just seven globally threatened
species (CEPF 2015). At present, the old river fishes or corronchos (Loricariidae, 20 species)
are the most threatened fish family, belonging to the Siluriformes order (43 species).
Commonly known as catfishes, they are mostly benthic, freshwater scavengers. The family
with the second-highest number of threatened species is the Characidae (13 species)
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belonging to the Characiformes order (20 species), tropical lake fishes that include piranhas
(non-threatened).

Thirty-eight percent of the threatened fishes in the hotspot have distributions that are entirely
within the hotspot and have a range of less than 50,000 km?. The only six Critically
Endangered species with distributions entirely within the hotspot belong to the Siluriformes
order, which has the highest number of threatened species. One of these, the Andean catfish
(Astroblepus ubidiai), is restricted to isolated springs in Imbabura, Ecuador. This species is
threatened by habitat deterioration caused by pollution and cattle grazing. Another Critically
Endangered species, the pencil catfish (Trichomycterus venulosus) from Colombia, may be
extinct as it has not been recorded since 1911 (IUCN 2020).

The greatest threats to fish in the Andes are water pollution and deforestation (IUCN 2020).
Mining, agriculture, urbanization and illicit crops contribute to the pollution of lakes and rivers,
and deforestation leads to erosion, reduction of shade, oxygen and food, as well as a change in
water quality. This combination of factors represents a problem not only for aquatic
biodiversity but also for human consumption. In Lake Titicaca, for example, several species of
fish important for consumption were found to have elevated concentrations of mercury in
muscle tissue according to US Environmental Protection Agency (EPA) criteria (Gammons et al.
2006). In addition, many of these fish have possibly been affected by the introduction of
invasive trout and the construction of dams that modify the physico-chemical aspects of rivers
(IUCN 2020).

Fungi

The only globally threatened fungus (Stilbohypoxylon macrosporum, CR) in the hotspot is an
ascomycota fungus of the Xylariaceae family. It is known only to be found in the Argentinian
yungas, a habitat degraded by citrus and sugar cane agriculture. Although it occurs in
protected areas, there are no specific conservation actions for this organism (Kuhar et al.
2020).

Mammals

The majority of globally threatened mammals in the hotspot are rodents (31 species), primates
(21 species) and bats (11 species). Among the most threatened families in these orders are
the new world rats and mice (Cricetidae, 25 species), followed by the new world monkeys
(Atelidae, seven species). Mammals are mostly affected by deforestation and habitat
fragmentation due to agriculture and ranching. Poaching is also a frequent threat to mammals
in the Tropical Andes (IUCN 2020).

Like birds, 80 percent of the identified threatened mammals have distributions beyond hotspot
boundaries. Of the threatened small mammals, only 23 percent of rodents and 27 percent of
bats have distributions restricted to the Tropical Andes. The Antioquian sac-winged bat
(Saccopteryx antioquensis, EN), endemic to Colombia, is found in only two localities in
Antioquia, where it lives and breeds in karst formations. It is threatened by recreational use
and lack of control of tourist access and forests surrounding these karst formations are being
transformed by agriculture (Solari 2016). Despite the benefits that bats offer humankind as
pest controllers, pollinators and seed dispersers, they now face increased threat due to the
belief that they are linked to the COVID-19 pandemic. In parts of the Andes and other places
in the world, bats have been attacked, particularly with fire, in the mistaken belief that they
can transmit the SARS-CoV-2 coronavirus to humans (Gomez 2020).
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Marsupial mice (Caenolestidae) are a family of marsupials whose three threatened species are
all endemic to the Andes. They are the only family of the paucituberculate order with living
species restricted to humid and cold environments in discontinuous areas of the Andes from
Venezuela to southern Chile (Ojala-Barbour et al. 2013). The three threatened species in the
Tropical Andes are part of a group of six surviving paucituberculate species and belong to the
genus Caenolestes, which is itself one of three surviving genera in this family.

Among the 21 globally threatened primates whose distributions coincide with the hotspot is the
yellow-tailed woolly monkey (Lagothrix flavicauda, CR), a large atelid endemic to the cloud
forests of the Peruvian Andes, first described by Alexander von Humbolt in 1812 (Serrano-
Villavicencio et al. 2019). Among the threatened large mammals, the mountain tapir (Tapirus
pinchaque, EN), the smallest of the South American tapirs, is the largest restricted to the
hotspot. With fewer than 2,500 individuals thought to remain in its range from Colombia to
northern Peru, its populations continue to decline due to a myriad of threats, including hunting,
habitat loss, the introduction of cattle ranching, mining, settlement of a growing human
population and climate change (Lizcano 2016). The emblematic spectacled bear (Tremarctos
ornatus, VU) ranges along the Andean cordillera from Venezuela to Bolivia. The species
continues to decline due to habitat loss, intervention and fragmentation, limiting the ability to
sustain populations, compounded by poaching for human conflict or cultural purposes, mining
and climate change (Velez-Liendo 2017).

Plants

A recent IUCN assessment of the hotspot’s plants, funded by CEPF, described a total of 330
globally threatened species (Table 5.1) belonging to the dicotyledons (Magnoliopsida),
monocotyledons (Liliopsida) and some fern-like aquatic lycophytes (Lycopodiopsida). The
dicotyledon family with the highest number of threatened species is Ericaceae (86 species) of
the Ericales order. These are woody plants with very diverse centers of endemism above 2,600
m above sea level. (CEPF 2015). This is followed by the Asteraceae (66 species), dicotyledons
of the Asterales order, in which the frailejones of the Espeletia (38 species) and Espeletiopsis
genera (11 species) stand out as very representative and important plants of the paramos of
the northern Andes.

Among the monocotyledons, the bromeliad family (Bromeliaceae, 66 species) of the Poales
order has many threatened species. The genus Puya is the most threatened (47 species). It is
characterized by herbaceous high mountain plants that are slow-growing and take years to
flower, some of which have erect stems that can reach up to 3 meters in length. The largest
puya, Puya raimondii (EN), is a species endemic to the Altiplano of Bolivia and Peru. It can
grow up to 14 m with its inflorescence and erect stem. It takes several decades to flower, and
its nectar is an important resource for Andean hummingbirds (Zavaleta 2017). However, this
species was not considered in this work as it does not currently have a digital distribution map
on the IUCN Red List. Finally, for the lycophytes there are six threatened species, isoethaceae
(Isoetaceae) of a single Isoetes genus. These are seedless, aquatic or semi-aquatic vascular
plants, popularly known as aquatic ferns, which have their center of taxonomic diversity in
South America with 64 of the 250 species known worldwide (Pereira et al. 2017).
Seventy-four percent of threatened plants in the Tropical Andes have distributions that are
entirely within the hotspot. Perhaps this is because recent IUCN assessments have
concentrated on examining plants from ecosystems characteristic to the hotspot. Plants have
been mostly affected by deforestation, habitat degradation and loss related to the expansion of
the agricultural frontier, cattle ranching and mining (IUCN 2020). In addition, many of these
Andean plants are found in high altitude ecosystems that are potentially severely threatened
by climate change-related alterations in temperature and precipitation (Young et al. 2011).
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Reptiles

As in the case of fish and plants, the number of threatened reptiles (125 species, Table 5.1)
has increased considerably in recent years. The most threatened reptiles belong to the most
diverse family of lizards in the Neotropics, the gymnophthalmids (Gymnophthalmidae, 34
species), generally small lizards with short limbs. The most threatened genus (Riama, 19
species) is distributed mainly in the northern Andes (Torres-Carvajal et al. 2016). Some
gymnophthalmids, such as Proctoporus, have a transparent lower eyelid (Kéhler and Lehr
2004). The only threatened lizard of this genus in the Tropical Andes is P. cephalolineatus
(EN), found in the montane forests of Venezuela (IUCN 2020). The second most threatened
family corresponds to the non-venomous snhakes (Dipsadidae, 18 species), including
Emmochliophis miops (CR), a snake with particularly small eyes, to which its specific name
alludes (Pazmino-Otamendi 2019).

Sixty-two percent of the Tropical Andes’ threatened reptiles are restricted to the hotspot. Most
Andean reptiles have restricted distributions that are shrinking due to habitat destruction
caused by the expansion of the agricultural frontier (IUCN 2020). In addition to contributing to
the destruction of Andean reptile habitat through water pollution, mining affects reptiles
associated with riparian zones such as Anolis podocarpus (VU). Finally, species that inhabit
paramos and Andean forests such as Anadia brevifontalis (EN) or that live among the leaf litter
of humid forests such as Lepidoblepharis conolepis (CR) could be threatened by climate
change, which reduces humidity below their required levels (IUCN, 2020).

Species Conclusions

The list of globally threatened species in the Tropical Andes is dominated by vertebrates.
Vertebrates in the Andes exhibit higher levels of endemism than in other hotspots (Myers et al.
2000). The estimated percentage of described vertebrate species that have been assessed by
the IUCN globally (73 percent) significantly exceeds invertebrates (2 percent), plants (10
percent) and fungi and protists (0.3 percent). Of the vertebrates, birds (100 percent),
mammals (91 percent) and amphibians (84 percent) have the highest percentages of
described species assessed by IUCN. In comparison, reptiles (70 percent) and fish (59 percent)
still require further coverage (IUCN 2020).

These species are subject to a large number of pressures related, directly or indirectly, to
human activities that seriously threaten their survival. The Tropical Andes has a long history of
human settlement that has transformed the region’s habitats and caused deforestation through
the expansion of agriculture and pastures. These settlements are concentrated in the Andean
and inter-Andean valleys, and have caused a significant loss of biodiversity, particularly in the
northern Andes (Wassenar et al. 2007). Habitat loss and degradation remain the most
important threats to most of its taxonomic groups.

Amphibians have suffered the greatest loss of biodiversity attributed to a pathogen (Scheele et
al. 2019). Trade and human development have broken down the dispersal barriers of
Batrachochytrium dendrobatidis and B. salamandrivorans, allowing an accelerated spread of
these fungi around the world, an event known as a panzootic. The impacts of chytridiomycosis
have been greatest for anurans with restricted ranges in humid climates and high elevations,
particularly in the Americas and Australia (Scheele et al. 2009). Addressing this amphibian
fungal panzootic is a challenge in the face of globalization because it requires biosecurity
measures that are almost non-existent in protected areas, let alone outside protected areas,
and are inadequate in international trade policies. No ways have been found to mitigate the
disease in the wild. Moreover, doing so requires combined and innovative solutions as other
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threats, such as tourism and climate change, may exacerbate the spread and impact of the
disease. Improving protection, management and biosecurity protocols for sites with surviving
amphibian populations that may be resistant to the disease, and thus the founders of future
populations, is an urgent priority.

Other extremely biodiverse groups in the Tropical Andes, such as plants and invertebrates,
have fewer threatened species. Despite being the hotspot with the highest plant endemism
and the fact that there have been recent CEPF-supported IUCN Red List plant assessments,
assessing the totality of species is a major challenge (Myers et al. 2000). However, efforts in
recent years have succeeded in illustrating the importance of key ecosystems, such as the
yungas, puna and paramos, for biodiversity and the provision of ecosystem services to human
communities in the Tropical Andes.

The growing number of threatened species in the Tropical Andes and worldwide and the trend
of species population decline are indicative of the health of our ecosystems, and the planet is
giving us important warning signs (WWF 2020). The Living Planet Index shows a 68 percent
drop in the population size of vertebrates monitored around the world between 1970 and 2016
(WWF 2020). In the tropical regions of the Americas, there has been a 94 percent decline, the
largest observed in any region of the world. The impacts of the COVID-19 pandemic have
included increases in activities such as mining and subsistence hunting, along with a decrease
in the control and monitoring of protected areas. The latter is due to isolation or a reduction in
the number of park rangers, which could have serious implications for species (see Chapter 6
for more details). However, the pandemic has also shown us that we live in fragile harmony
with nature and that to care for nature is to ensure our own health and well-being.

5.2 Site Outcomes

The KBA program uses a global standard that provides a set of quantitative criteria and
thresholds for identifying sites in an objective, repeatable and transparent way (IUCN 2016,
KBA Standards and Appeals Committee 2020). Species qualify KBAs by demonstrating that the
sites meet specific thresholds of criteria based on threatened biodiversity, geographically
restricted biodiversity, ecological integrity of ecosystems, biological processes of species and
irreplaceability of the sites through quantitative analysis. Currently, the Tropical Andes Hotspot
has a total of 474 KBAs, 423 confirmed and 51 nominated or proposed as of August 2020
(Table 5.2, Appendix 5. 2). These include 359 Important Bird Areas (IBAs) and 103 Alliance for
Zero Extinction (AZE) sites, which are defined as sites that encompass the entire distributions
of Endangered or Critically Endangered species (Ricketts et al. 2005).

Most KBAs in the Tropical Andes had previously been defined as IBAs by BirdLife International
and its partner organizations in each country. Until the introduction of KBAs, no important
areas for plant and reptile conservation had been identified in the region, with the exception of
AZE sites. However, the KBA Standard (formally the Global Standard for the Identification of
Key Biodiversity Areas) allows for the identification of sites important for all macroscopic
biodiversity at the species and ecosystem level. In the 2015 ecosystem profile, CEPF
recognized the importance of other taxonomic groups for the identification of new KBAs and
identified information gaps regarding the representation of these taxonomic groups in
assessments of globally threatened species (CEPF 2015). Consequently, in its last investment
period, CEPF supported IUCN Red List of Threatened Species assessments of 614 endemic
plants in the hotspot and the updating of KBAs to incorporate Red Listed plants and reptiles.
This process enabled the updating of qualifying species information for 109 KBAs and
generated 50 new KBAs for plants and reptiles for sites in Colombia, Ecuador, Peru and Bolivia
(Table 5.2).
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Table 5.2. Summary of Site Outcomes for the Tropical Andes Hotspot

Percentage
Number of Area of of the
KBAs* KBA area Arga Pf KBA country hotspot
Country . within the er:
(nominated/ (ha) hotspot (ha) within the area
proposed) P hotspot (ha) | covered by
KBAs
Argentina 76 4,302,130 2,398,807 14,872,835 16
Bolivia 47 (7) 6,777,212 6,664,450 37,000,978 18
Chile 12 586,998 495,771 7,384,220 7
Colombia 119 (14)*x 7,878,654 6,743,033 35,028,997 19
Ecuador 88 (16) 4,708,664 4,275,071 11,786,708 36
Peru 106 (14) 14,393,717 9,344,586 45,326,966 21
Venezuela 26 4,349,607 2,588,751 6,952,395 37
Tropical
Andes 474 (51) 42,996,982 32,510,468 158,353,100 21
Hotspot

*In brackets, KBAs nominated/proposed.
**Between August 2020 and December 2020, a new KBA was nominated for Colombia that has not been
included in these calculations.

The publication of the KBA Standard triggered a process of updating and re-evaluating sites to
verify the distribution of qualifying species, redefine boundaries and ensure that KBAs meet
current criteria (IUCN 2016). CEPF also supported an update of the boundaries of 35 KBAs in
the hotspot by the regional KBA Focal Point for Latin America and the Caribbean (D. Diaz pers.
comm.). As a result of the application of the new KBA Standard, 63 KBAs were removed from
the 2015 list of 442 sites and 95 added for a current total of 474 KBAs in the Tropical Andes
Hotspot (Appendix 5.3). These 474 sites cover 32,510,468 hectares within the hotspot, or one-
fifth of the hotspot, an area slightly larger than Norway (Table 5.2). The Tropical Andes KBAs
have an average area of 90,710 hectares but range from 63 hectares to 2,184,234 hectares,
with Utuana-Bosque de Hanne (ECU73) in Ecuador being the smallest KBA and Cordillera
Vilcabamba (PER33) in Peru the largest.

In order to determine the relative importance of KBAs in the hotspot, the ecosystem profile
used an irreplaceability index that assigns values to the hotspot according to species range and
threat category (Appendix 5.4, Table A5.4.1). The normalized sum of values over the area is
what we call the relative biodiversity value (RBV). The profile used the species range
information available from the IUCN and included all species in some global threat category:
Critically Endangered (CR), Endangered (EN) or Vulnerable (VU). The RBV establishes, for
example, higher relative values to areas where Critically Endangered species with smaller
ranges are found and lower relative values to areas where Vulnerable species with larger
ranges are found. The section below provides a summary overview of the hotspot’s KBAs, with
a description of the highest RBV sites for each country.
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Overview of KBAs
Venezuela

Venezuela is the country with the second-lowest number of KBAs, with 26 sites (Figure 5.1),
covering an area of 2,588,751 hectares or 37 percent of the Venezuelan section of the hotspot
(Table 5.2). This country has the highest percentage of the hotspot covered by KBAs of any
Andean country. The previous ecosystem profile (CEPF 2015) identified 27 KBAs; four KBAs
have been removed, and three added (Appendix 5.3). In Venezuela, KBAs have an average
area of 167,292 hectares, ranging from 8,202 hectares to 725,740 hectares (Table 5.3).

The KBA with the highest relative biodiversity value (RBV - 0.36) for the country is the Parque
Nacional Peninsula de Paria (VEN20), located at the northeastern end of the Tropical Andes
Hotspot, in the state of Sucre (Figure 5.1 Map B). In the north-eastern mountainous region of
the Coastal Range is the Zona Protectora Macizo Montafoso del Turimiquire (VEN26) and, to
the east of this, the Parque Nacional El Guacharo (VEN5). The Macizo Montafioso del
Turimiquire is a mountain with elevations up to 2,600 m above sea level. Important rivers
originate there, and several hydraulic projects and aqueducts ensure water supply to the
northeastern and insular regions of Venezuela (BirdLife International 2020d).

In the Cordillera de la Costa Central corridor (Figure 5.1 Map A and B) the following six KBAs
with the next highest RBVs for the country (0.35-0.25) are grouped: Monumento Natural Pico
Codazzi (VEN3), Parque Nacional Macarao (VEN10), Parque Nacional Henri Pittier (VEN9),
Parque Nacional El Avila y alrededores (VEN2), Parque Nacional San Esteban (VEN13) and
Palmichal (VEN28). These low-elevation coastal mountains are geologically older and
biologically more closely related to the Caribbean than the Andes. These sites have high
endemism and threats and provide valuable ecosystem services such as water supply and
carbon storage. The last remaining population of Venezuela’s only species of Veragua stubfoot
toad (Atelopus cruciger, CR) is found in this area. Parque Nacional Henry Pittier (VEN9) is an
AZE site classified by the Aragua poison frog (Mannophryne neblina, CR). The easternmost
population of helmeted curassow (Pauxi pauxi, EN) occurs in this area, where it needs to be
protected from hunting. Most of these KBAs, with the exception of Palmichal (VEN28), are or
form part of protected areas that provide some security against severe deforestation, but their
proximity to Caracas and other population centers constitutes a fragmentation risk (Figure 5.9,
Table 5.3).

The Parque Nacional Sierra La Culata (VEN14), the Parques Nacionales Sierra La Culata y
Sierra Nevada y alrededores (VEN23), and Parque Nacional Sierra Nevada (VEN15) are large
KBAs in the Venezuelan Andes corridor that protect Andean paramos and upper montane
forests and possess high levels of endemic plants (Figure 5.1 Map A). This area has not
suffered from significant land-use change, infrastructure development pressure or agricultural
expansion. The parks provide ecosystem services such as ecotourism and water supply for
hydropower production and consumption in the state of Mérida, which has a population of
992,000. Within the same corridor, and immediately to the northeast of this grouping are two
small KBAs also of medium-high RBV (0.29-0.24): Parque Nacional Guaramacal (VEN7) and
Tostos (VEN25), and to the southwest there are KBAs of medium-high RBV (0.23 both):
Parque Nacional Paramos Batallon y La Negra y alrededores (VEN21) y el Parque Nacional El
Tama (VENG).

Finally, on the northernmost branch of the Andes west of Lake Maracaibo is the binational
corridor Cordillera de Perija (Figure 5.1 Map A). On the Venezuelan side of the corridor are the
Parque Nacional Perija (VEN12), with a high RBV (0.31), and the Zona Protectora San Rafael
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de Guasare (VEN27), with a medium-high RBV (0.26). The Perija mountain range, shared with
Colombia, is an area of great diversity and endemism mostly covered by montane and
submontane forests and paramos from 2,800 m above sea level. The area also includes
valleys, such as the Guasare river valley, at the eastern end of the Zona Protectora San Rafael
de Guasare (VEN27), a KBA that protects water sources for the city of Maracaibo and other
population centers (BirdLife International 2020a, 2020e).
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Figure 5.1. KBAs in the Venezuelan Region

of the Tropical Andes Hotspot
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Table 5.3. KBAs in Venezuela

CEPF

Area

Turimiquire

A .
KBA name code (ha) Protection Corridor RBV | Other
Monum_ento Natural Pico VEN3 15,343 Protected Cordillera de la Costa 0.35 IBA
Codazzi Central
. Not Cordillera de la Costa
Palmichal VEN28 15,649 protected Central 0.25 IBA
Parque Nacional El Avila Partially Cordillera de la Costa IBA
y alrededores VEN2 115,129 protected Central 0.28 AZE
Parque Nacional El Partially |
Guacharo VENS 46,190 protected 0.28 IBA
Parque Nacional El Tamé | VEN6 | 160,881 | ‘artially Venezuelan Andes 0.23 | IBA
protected AZE
Parque Nacional VEN7 | 21,313 | Protected Venezuelan Andes 0.29 | 1BA
Guaramacal
. Partially |
Parque Nacional Guatopo VENS 156,405 protected 0.15 IBA
Parque Nacional Henri Cordillera de la Costa IBA
Pittier VEN9 137,246 Protected Central 0.31 AZE
Parque Nacional Macarao | VEN10 | 21,830 | Protected Cord'”ecraendtfa'f Costa | 534 | 1BA
Parque Nacional Mochima | VEN29 124,455 Protected | = ----- 0.20 IBA
Parque Nacional Paramos )
Batallon y La Negra y VEN21 | 169,506 | Fartially Venezuelan Andes 0.23 | [BA
protected AZE
alrededores
Parque Nacional Partially | IBA
Peninsula de Paria VEN20 50,489 protected 0.36 AZE
Parque Nacional Perija VEN12 | 374,807 Protected Cordillera de Perija 0.31 Eéé
Parque Nacional San Cordillera de la Costa
Esteban VEN13 55,570 Protected Central 0.27 IBA
E":Tgfae Nacional Sierra La | \en14 | 244,428 |  Protected Venezuelan Andes 0.25 | 1BA
Ez:/qa‘ﬁ”ac"’"a' Sierra VEN15 | 337,605 | Protected Venezuelan Andes 0.22 | 1BA
Ei;qa‘ii Nacional Tapo- VEN16 | 226,536 | Protected Venezuelan Andes 0.19 | 1BA
Parque Nacional Partially
Terepaima VEN17 22,377 protected Venezuelan Andes 0.12 IBA
Parque Nacional Tirgua
(General Manuel VEN30 113,662 Protected | = ----- 0.18 IBA
Manrique)
. , Partially
Parque Nacional Yacambu | VEN18 39,692 Venezuelan Andes 0.17 IBA
protected
Parque Nacional Yurubi VEN19 29,690 Protected | = ----- 0.20 IBA
Parques Nacionales Partiall
Sierra La Culata y Sierra VEN23 | 725,740 Y Venezuelan Andes 0.24 AZE
protected
Nevada y alrededores
Refugio de Fauna
Silvestre y Reserva de IBA
Pesca Parque Nacional VEN22 57,534 Protected Venezuelan Andes 0.17 AZE
Dinira
. Not
Tostos VEN25 8,201 protected Venezuelan Andes 0.24 AZE
Momarosa el 2| venzs | 604,645 Not 0.27 | 1BA
! protected ’ AZE
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Zona Protectora San Not
Rafael de Guasare protected
* Protected: > 80 percent overlap with a protected area.
Partially protected: 10-80 percent overlap.
Not Protected: < 10 percent overlap. See the section 5.4 on protection of KBA for more information on
designations.

VEN27 ‘ 474,581 ‘ Cordillera de Perija ‘ 0.26 ‘ IBA ‘

Colombia

As of August 2020, Colombia had more KBAs (119) than any other Andean country (Figures
5.2a and 5.2b) in the hotspot, yet its KBAs, with a combined area of 6,743,033 hectares, cover
just one-fifth of the Colombian section of the hotspot (Table 5.2). The Colombian KBAs have
an average area of 66,207 hectares, ranging from 122 hectares to 816,648 hectares (Table
5.4). In the previous ecosystem profile, 121 KBAs were identified in Colombia; in this update,
18 have been removed, and 16 added (Appendix 5.3). The high RBV KBAs in the country are
located in the Cordillera Occidental, Cordillera Central and Cordillera Oriental, as well as in the
Sierra Nevada de Santa Marta. However, the highest concentration of KBAs with the highest
RBV for Colombia is found in the Cordillera Central, followed by the Cordillera Occidental.

In the Sonsdn-Nechi corridor (Figure 5.2a), north of the Cordillera Central, on the eastern
slope, is Selva de Florencia (COL101), a KBA with high RBV (0.43) and an AZE site. It
constitutes the last fragment of Andean rainforest in this mountainous area (BirdLife
International 2020c). It has a high amphibian species richness, with 22 threatened species,
including four Critically Endangered frogs of the genus Pristimantis, that have very restricted
distributions, and the entire known population of the Endangered Pristimantis actinolaimus. To
the northwest, in the department of Antioquia, in the same corridor of the Cordillera Central,
are the Paramos del Sur de Antioquia (COL59) and Paramo de Sonsoén (COL57), an area
encompassing paramo and Andean forest habitats where 19 threatened amphibians are found,
including Atopophyrnus syntomopus (CR), a frog with a very restricted distribution.

Around Parque Nacional Natural Los Nevados, in the Cordillera Central, is the Noreste de
Quindio corridor (Figure 5.2b). This corridor includes the seven KBAs with the highest RBVs
(0.53-0.45) for Colombia (Table 5. 4): Alto Quindio (COL6), Finca la Betulia Reserva la
Patasola (COL37), Reserva Natural Ibanasca (COL87), Cuenca del Rio Toche (COL32), Bosques
del Oriente de Risaralda (COL10), Cafién del Rio Combeima (COL15), and Reserva Hidrografica
Forestal y Parque Ecoldgico de Rio Blanco (COL84). Surrounding them, and in the same
grouping, are two KBAs of high RBV (0.42 and 0.37): Cafidn del Rio Barbas y Bremen (COL14)
and Finca Paraguay (COL38). This grouping of KBAs is part of the departments of Caldas,
Quindio, Risaralda and Tolima and surrounds the snow-capped mountains of Ruiz, Tolima and
Santa Isabel. The KBA Bosques de Oriente de Risaralda (COL10) is of great importance for
water regulation in the region, which includes Pereira, the capital of Risaralda, the most
populated city in the coffee-growing region, with around 481,129 inhabitants. The area
includes Andean forests important for species such as the indigo-winged parrot (Hapalopsittaca
fuertesi, CR) and in some places there are wax palm (Ceroxylon quinduense) forests that
provide important habitat for the yellow-eared parrot (Ognorhynchus icterotis, EN). It also
includes the Laguna del Otun, a Ramsar site, which is an important habitat for waterbirds.
Compared to the previous ecosystem profile, this grouping of KBAs demonstrates a higher
RBV, which could be attributed to recent updates or assessments of threatened species. Of the
68 threatened amphibians, arthropods, birds, fish, plants and reptiles in these KBAs, 49 have
last been assessed between 2014 and 2020. Although all KBAs are under some form of
protection, with the exception of the Cafidn del Rio Combeima (COL15), they are threatened
by agriculture, cattle ranching, mining, urban expansion, road infrastructure, disorganized
tourism and forest fires. Nearby, to the northeast of these KBAs, is the KBA Vereda el Llano
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(COL117), an area that forms part of the habitat of frog species with very restricted
distribution, such as Andinobates dorisswansonae (VU) and A. tolimensis (VU). Creative
conservation actions are needed in this area to ensure the frog’s survival, as ecotourism may
pose a risk to threatened amphibians.

The Laguna de la Cocha (COL50), Valle de Sibundoy and Laguna de la Cocha (COL115) KBAs,
with RBVs of 0.34 and 0.32 respectively, are located south of the Cordillera Central in the La
Victoria-La Cocha-Sibundoy corridor (Figure 5.2b). These KBAs, together with those further
north, Serrania de los Churumbelos (COL105), Parque Nacional Natural Cueva de los
Guacharos (COL62), Reserva Natural Meremberg (COL90), Reserva El Oso (COL82), Parque
Nacional Natural Puracé (COL70) and Serrania de las Minas (COL103), are part of the
Colombian Massif, where some of the most important rivers of the country originate, namely
Patia, Cauca, Magdalena, Putumayo and Caqueta. The massif also includes several lagoons,
including the Laguna de la Cocha Ramsar site, which is important for aquatic birds. It is a
transition zone between the Andes and the jungles of the Amazon basin. The massif is covered
by montane forests and lowland montane rainforests with a great diversity of threatened
mammals, amphibians and birds. La Victoria (Narifio) (COL122) is located further south of the
Cordillera Central, on the border with Ecuador, in a rural farming area with fertile unprotected
soil where tributaries of the Putumayo and other rivers of the Pacific slope originate. The
narrow distribution of the Chingual River Valley tree frog, Hyloscirtus pantostictus (CR), in
Colombia falls within this KBA. Additionally, Atelopus gigas (CR) is known from only one
locality in La Victoria, which was confirmed as an AZE site in 2018 (Key Biodiversity Areas
Partnership 2020). All KBAs in the southern Cordillera Central are part of a highly transformed
landscape where urban expansion, cattle grazing, and coffee and other plantations have
modified the landscape for at least 100 years. This makes the protection of several of these
KBAs important for the water supply for a region with extensive agricultural activity and high
human population density. In addition, the high RBV KBAs in the Cordillera Central, as a
whole, are part of the distribution of 84 Endangered and Critically Endangered species.

Three high RBV KBAs (0.42 - 0.34) are located in the Awa-Cotacachi-Illinizas binational
corridor (Figure 5.2b) of the southern region of the Cordillera Occidental in Colombia. These
are Reserva Natural La Planada (COL88), under the administration of the Awa indigenous
community; the Reserva Natural Rio Nambi (COL91); and the bordering La Reserva Natural El
Pangan (COL86). These KBAs include forests and rainforests on the Pacific slope that connect
to the Tumbes-Chocé-Magdalena Hotspot, another hotspot where CEPF invested between 2002
and 2013. The lower elevations of the slope overlap with the distribution ranges of mammals
such as the black-headed spider monkey (Ateles fusciceps, CR), and other widely distributed
vulnerable mammals such as the spectacled bear (Tremarctos ornatus, VU), a large number of
bats as well as smaller rodents with a more restricted distribution.

Along the Cordillera Occidental there is a chain of high RBV KBAs in the Paraguas-Munchique-
Bosques Montanos del Sur de Antioquia corridor (Figures 5.2a and 5.2b) that encompasses
KBAs from the Serrania del Pinche (COL109) in the south, to the Bosques Montanos del Sur de
Antioquia (COL11) in the north. These KBAs also include warm, humid forests of the Pacific
slope, Andean forests and paramos that are part of the distribution of 86 Endangered and
Critically Endangered species. Serrania del Pinche (COL109) is south of the Parque Nacional
Natural Munchique y extension sur (COL67), which is a KBA with the confirmed presence of
very restricted and threatened amphibians.

In the same corridor, the Parque Nacional Farallones de Cali (COL65) supplies water to the
hydroelectric installations that contribute to Cali’s energy supply (along with the Salvajina
dam). The Enclave Seco del Rio Dagua (COL36), which lies between the Bosque de San
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Antonio/Km 18 (COL7) and the Alto Calima Region (COL80), is characterized by dry forest and
xerophytic scrub due to a rain shadow that causes a dry climate not typical of the mountain
range. These sites are largely affected by the road to Buenaventura, the highway to the
Colombian Pacific, human occupation and long-term agricultural use. The Parque Nacional
Regional Paramo del Duende (COL75), where the Calima, Bravo, Azul and Frio rivers are born,
is another paramo area in this range located on the cordillera. It comprises grasslands and
various types of grasses that dominate its small valleys, as well as vegetation typical of
shallow, flooded moorland soils (BirdLife International 2020b).

The Serrania de los Paraguas (COL106) and Parque Nacional Natural Tatama (COL74) include
cloud forest in good condition; the paramo ecosystem is also present in the national park.
However, the National System of Protected Areas (SINAP by its acronym in Spanish) reports
that Afro-descendant communities carry out artisanal gold mining and subsistence agriculture
in the KBA. Information on the level of threat to these KBAs is contradictory. On the one hand,
it is considered an example of a well-managed area with both public and private protected
areas. On the other hand, it has a history of deforestation, agriculture and pastoral activities
on soils unsuitable for cattle ranching, coupled with planned roads that make it more
accessible to human colonization and deforestation. There are also security problems in the
area.

The northernmost KBAs of the Western Cordillera, with slopes towards the Chocd, are the
Bosques Montanos del Sur de Antioquia (COL11). These are located next to Alto de Pisones
(COL5) and La Empalada (COL45), the latter being home to the amphibian species Pristimantis
mars (CR), whose distribution is confined to the site. Above the northern limit of the Paraguas-
Munchique-Bosques Montanos del Sur de Antioquia corridor, in the northern region of the
Western Cordillera, in the department of Antioquia, are the Parque Nacional Natural Las
Orquideas (COL66), Paramo Urrao (COL58) and Orquideas-Musinga-Carauta (COL56) KBAs.
The area, which comprises the corridor and the afore-mentioned KBAs, includes the
fragmented distribution of threatened endemic birds such as the gold-ringed tanager (Bangsia
aureocincta, EN) and the Munchique wood wren (Henicorhina negreti, VU).

In the far north of the country (Figure 5.2a) is the Parque Natural Nacional Sierra Nevada de
Santa Marta y sus alrededores (COL110). Located along the Caribbean coast, the Sierra
Nevada is the world’s highest coastal massif (5,775 m above sea level). It has been designated
a Biosphere Reserve, a protected area of global importance for biodiversity conservation
because it is home to several endemic species as a result of its isolation from the Andes
mountain range. Threats in the Sierra Nevada de Santa Marta and the surrounding KBA include
habitat destruction from illicit drug cultivation. The Kogi and Arhuaco indigenous groups
administer much of the area, and if they maintain their traditional lifestyles, they may be the
greatest allies of biodiversity conservation. Beyond the mountain itself, some 1.2 million
people, mainly in the city of Santa Marta, depend on the freshwater supply that drains down
from the Sierra Nevada’s river basins.
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Figure 5.2a KBAs in the Northern Colombian Region of the Tropical Andes Hotspot
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Figure 5.2b KBAs in the Southern Colombian Region of the Tropical Andes Hotspot
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Table 5.4. KBAs in Colombia
CEPF Area I .
KBA name code (ha) Protection Corridor RBV | Other
9 km sur de Valdivia coLl | 8175 Partially Sonsén-Nechi 0.28 | AZE
protected
. Not
Agua de la Virgen coL2 122 protected | 7 0.24 IBA
Not Paraguas-Munchique-
Alto de Pisones COL5 1,380 rotected Bosques Montanos del 0.44 IBA
P Sur de Antioquia
Alto Quindio COoL6 4,582 Protected Noreste de Quindio 0.53 IBA
. Paraguas-Munchique-
iﬁ:grl:ii/dl(emsig coL7 5.993 iz';ggtlgd Bosques Montanos del 0.42 IBA
P Sur de Antioquia
?gaﬂ:ﬁza‘jﬁ;;a Falla del coL8 | 12,598 | Protected | = - 0.31 | IBA
Bosques de Tolemaida, Not
Piscilago y alrededores COL9 22,758 protected 0.19 IBA
posques del Oriente de | coL10 | 27,610 | Protected Noreste de Quindio 0.46 | IBA
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Paraguas-Munchique-

Bosques Montanos del Partially
. - coL11 200,574 Bosques Montanos del 0.24 IBA
Sur de Antioquia protected Sur de Antioquia
Bosques Secos del Valle Partially Norte de la Cordillera
del Rio Chicamocha COL12 | 395,012 protected Oriental 0.23 IBA
Not Paraguas-Munchique-
Cafetales de Tamesis coL18 263 Bosques Montanos del 0.22 IBA
protected - -
Sur de Antioquia
Cafién del Rio Alicante coLi3 | 3,271 Partially Sonsén-Nechi 0.29 | IBA
! protected ’
Cafon del Rio Barbas y CoL14 | 11,193 | Protected Noreste de Quindio 0.42 | 1BA
Bremen
Cafién del Rio Combeima CoL15 7,588 Not Noreste de Quindio 0.45 IBA
protected
o1 , L Partially Cordillera Oriental- IBA
Canon del Rio Guatiquia CoL16 34,913 protected Bogota 0.29 AZE
. Not
Caparrapit CcoL123 4,117 protected | 7 0.15
Carretera Ramiriqui- Partially |
Zetaquira COL19 10,433 protected 0.23 AZE
Cerro de Pan de Azlcar CcoL20 33,010 Protected Sonsén-Nechi 0.29 AZE
, Partially Norte de la Cordillera
Cerro La Judia coL21 10,221 protected Oriental 0.38 IBA
Cerro Pintado (Serrania | 455 | 11,878 | Protected Cordillera de Perija 0.41 | 1BA
de Perija) AZE
Cerros Occidentales de Not
Tabio y Tenjo CoL23 472 protected | 0.27 IBA
Complejo Lacustre de
Fuquene, Cucunuba y CoL25 22,248 Protected | = ----- 0.21 IBA
Palacio
. Not Norte de la Cordillera
Corredor Pisba-Cocuyt coL124 | 17,700 protected Oriental 0.24
Cuchilla de San Lorenzo | COL28 | 71,600 | Protected | S'€r@NevadadeSanta | 5, | [ga
Marta y alrededores
Cuenca del Rio Hereje CoL29 8,258 Protected Cordillera Central 0.20 IBA
P Not .
Cuenca del Rio Jiménez COL30 10,465 protected Noreste de Quindio 0.20 IBA
ﬁ‘l’;lz‘gla del Rio San coL3i | 8,882 Protected Cordillera Central 0.18 | IBA
Cuenca del Rio Toche coL32 | 24,477 Partially Noreste de Quindio 0.50 | IBA
! protected ’
Cuenca Hidrografica del .
, . Partially
Rio San Francisco y sus COL33 5560 | .. |  =---- 0.23
protected
alrededores
Embalse de Punchina y coL34 | 5,068 Protected Sonsén-Nechi 0.27 | 1BA
su zona de proteccion
Embalse de San Lorenzo |~ 35 | g 933 Protected Sonsén-Nechi 0.28 | 1BA
y Jaguas
P . Paraguas-Munchique-
Enclave Seco del Rio coL36 | 8,509 Partially, Bosques Montanos del | 0.38 | o2
9 P Sur de Antioquia
Finca la Betulia Reserva | - 35 | 1 481 Protected Noreste de Quindio 0.53 | 1BA
la Patasola
Finca Paraguay coL3s | 12,876 Partially Noreste de Quindio 0.37 | 1BA
protected
Not
Fusagasuga COL39 9,198 protected | T 0.31 AZE
Gravilleras del Valle del Not
Rio Siecha coL41 2,274 protected | 0.26 IBA
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Guerrero, Guargua y

Laguna Verdet COL125 | 57,326 Protected | = ----- 0.25
Hacienda La Victoria, Not |
Cordillera Oriental coL42 13,266 protected 0.25 AZE
Haciendas Ganaderas del Not
Norte del Cauca coL43 1,394 protected | T 0.10 IBA
Humedales de la Sabana Not
de Bogot coL44 20,682 protected | T 0.28 IBA
Partiall Paraguas-Munchique-
La Empalada coL4s 10,560 Y Bosques Montanos del 0.31 AZE
protected - -
Sur de Antioquia
La Forzosa-Santa Partially p .
Gertrudis coL46 4,106 protected Sonsén-Nechi 0.34 IBA
La Salina CcoL47 8,956 Not Norte de _Ia Cordillera 0.19
protected Oriental
. . Partially p .
La Victoria (Caldas) coL48 767 Sonson-Nechi 0.34 IBA
protected
. . . Not La Victoria-La Cocha-
La Victoria (Narifio) COL122 1,111 protected Sibundoy 0.40 AZE
Not
Lago Cumbal coL49 371 protected | T 0.13 IBA
Partially La Victoria-La Cocha-
Laguna de la Cocha COL50 63,270 protected Sibundoy 0.34 IBA
Not
Laguna de Tota COoL51 6,263 protected | T 0.25 IBA
Lagunas Bombona y coLs2 | 7,308 Partially Noreste de Quindio 0.35 | IBA
Vancouver protected
Mejuet COL126 12,805 Protected Andes Venezolanos 0.37
Municipio de Pandi COL55 3.289 A E— 0.25 AZE
’ protected ’
Orquideas - Musinga - Partially |
Carauta COL56 94,396 protected 0.32 AZE
Paraiso de Aves del Tabor Partially
vy Magdalena COL127 | 92,356 protected | 7T 0.21 IBA
Paramo de Belmira-Santa
Inés y bosques COL128 | 50,480 Protected | = ----- 0.23
asociadost
. . Partially - .
Paramo de Sonson COL57 73,041 protected Sonsdén-Nechi 0.32 AZE
. Not Norte de la Cordillera
Paramo del Aimorzaderot | COL129 | 54,079 protected Oriental 0.28
. - Not
Paramo Tierra Negrat COL130 6.060 protected | T 0.38
Paramo Urrao CoL58 35,295 Protected | = ----- 0.32 AZE
Paramos del Sur de . .
Antioquia COL59 14,093 Protected Sonson-Nechi 0.37 IBA
Paramos y Bosques Partially -
Altoandinos de Génova COL60 12,549 protected Noreste de Quindio 0.36 IBA
Parque Nacional Natural Cordillera Oriental- IBA
Chingaza y alrededores COL61 88,443 Protected Bogota 0.30 AZE
Parque Nacional Natural
Cordillera de los Picachos COL26 | 319,864 Protected | = ----- 0.19 AZE
Parque Nacional Natural
Cueva de los Guécharos COL62 7,773 Protected | = ----- 0.39 IBA
Parque Nacional Natural Partially Norte de la Cordillera
de Pisba COL63 58,139 protected Oriental 0.25 IBA
Parque Nacional Natural Norte de la Cordillera
El Cocuy COL64 | 362,163 Protected Oriental 0.17 IBA
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Paraguas-Munchique-

Parque Nacional Natural IBA
Farallones de Cali coLe5 | 220,153 Protected Bosques Mont_ano.f; del 0.35 AZE
Sur de Antioquia
Parque Nacional Natural | o 66 | 35070 | Protected | - 0.34 | 1BA
Las Orquideas
Parque Nacional Natural Paraguas-Munchique- IBA
Munchique y extensién coLe7 52,490 Protected Bosques Montanos del 0.38 AZE
sur Sur de Antioquia
Parque Nacional Natural .
Nevado del Huila COL68 182,382 Protected Cordillera Central 0.22 IBA
Parque Nacional Natural
Paramillo COL69 | 607,205 Protected | = ----- 0.20 IBA
Parque Nacional Natural | q, 70 | 82,653 | Protected Cordillera Central 0.30 | [BA
Puracé AZE
Parque Nacional Natural
Sierra de la Macarena COL71 | 687,470 Protected | = ----- 0.21 IBA
Parque Nacional Natural Cordillera Oriental-
Sumapaz COL72 | 250,646 Protected Bogotd 0.20 IBA
Parade Nacional Natural | coL73 | 61,128 | Protected Andes venezolanos 0.28 | 1BA
. . Paraguas-Munchique-
Parque Nacional Natural | - 54 | 59414 Partially Bosques Montanos del | 0.34 | IBA
Tatama protected - -
Sur de Antioquia
Parque Natural Nacional .
Sierra Nevada de Santa | COL110 | 517,667 | Protected | S'erraMevadadesSanta [ 30 | pzp
Marta y sus alrededores Y
Parque Natural Regional | ~~ 121 | 10410 | bpratected | _____
Cortaderat CcoL131 19,169 Protected 0.20
. . Paraguas-Munchique-
Parque Natural Regional Partially
Paramo del Duende COL75 32,136 protected Bosques Mont_ano.f; del 0.28 IBA
Sur de Antioquia
Parque Natural Regional
Santurban-Salazar de las | COL132 23,082 Protected | = ----- 0.26
Palmast
Parque Natural Regional | ) 133 | 29471 | Protected Cordillera de Perija 0.44
Serrania del Perijat ! ) )
Parque Natural Regional
y Reserva Forestal | ~~i 124 | 2940 | pretectad |
Protectora Regional COL134 8,249 Protected 0.25
Paramo de Rabanalt
Sierra Nevada de Santa
Pueblo Bello COL76 1,269 Protected Marta y alrededores 0.22 IBA
o, Partially |
Refugio Rio Claro COL79 526 protected 0.22 IBA
Partiall Paraguas-Munchique-
Region del Alto Calima CoL80 21,917 Y Bosques Montanos del 0.35 IBA
protected - -
Sur de Antioquia
Reserv§ Biologica coLs1 1.195 Protected Norte de _Ia Cordillera 0.44 IBA
Cachalu Oriental
Reserva El Oso COL82 4,997 Protected Cordillera Central 0.30 IBA
Reserva Forestal
Protectora Nacional Rio COL135 9,717 Protected | = ----- 0.30
Algodonalt
Paraguas-Munchique-
Reserva Forestal Yotoco COL83 508 Protected Bosques Montanos del 0.30 IBA
Sur de Antioquia
Reserva Hidrografica,
Forestal y Parque COoL84 4,347 Protected Noreste de Quindio 0.45 IBA
Ecoldgico de Rio Blanco
. Not
Reserva Natural Cajibio COL85 347 protected | 7 0.14 IBA
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Reserva Natural El Not . R
Pangdn COoL86 7,726 protected Awa-Cotacachi-Illinizas 0.34 IBA
Reserva Natural Ibanasca CcoL87 2,393 Protected Noreste de Quindio 0.50 IBA
Reserva Natural La coLss | 4,519 Protected Awa-Cotacachi-Tllinizas | 0.42 | IBA
Planada AZE
Reserva Natural Laguna | ~~ o0 | 09 | bpratected | .
de Sonso COoL89 926 Protected 0.14 IBA
Reserva Natural .
Meremberg COL90 2,167 Protected Cordillera Central 0.30 IBA
Reserva Natural Rio Partially . R
Nambi CcoL91 8,595 protected Awa-Cotacachi-Illinizas 0.37 IBA
Reserva Natural Semillas | 95 | 1 570 Protected Noreste de Quindio 0.41 | IBA
de Agua
Not Paraguas-Munchique-
Reserva Natural Tambito COL93 124 Bosques Montanos del 0.33 IBA
protected - 3
Sur de Antioquia
Reserva Regional Bajo Not - .
Cauca Nechi COL94 | 142,495 protected Sonsén-Nechi 0.19 IBA
Reservas Comunitarias Partially N~
de Roncesvalles COL95 41,373 protected Noreste de Quindio 0.33 IBA
Not
Rocas de Suescat COL136 885 protected | T 0.28
San Sebastian CcoL97 6,674 Protected Sonsén-Nechi 0.38 IBA
Santuariode Faunay | ~1i600 | onon | bpreterted | IBA
Flora Galeras COL99 9,020 Protected 0.22 AZE
Santurban-Sisavita- coL138 | 39,737 | protected | = - 0.35
Mutiscua
. Partially - . IBA
Selva de Florencia coL101 29,506 protected Sonson-Nechi 0.43 AZE
Serrania de las Minas COL103 | 109,935 Protected Cordillera Central 0.28 IBA
, . Partially
Serrania de las Quinchas COL104 | 100,785 protected 0.15 IBA
Serrania de los
Churumbelos COL105 | 105,496 Protected | = ----- 0.29 IBA
Partiall Paraguas-Munchique-
Serrania de los Paraguas COL106 | 259,592 M Bosques Montanos del 0.29 IBA
protected - 3
Sur de Antioquia
, R Norte de la Cordillera IBA
Serrania de los Yariguies COL102 | 288,265 Protected Oriental 0.22 AZE
, Not
Serrania de San Lucas COL108 | 816,648 protected | 7 0.18 IBA
. Paraguas-Munchique-
Serrania del Pinche COL109 4,870 Partially Bosques Montanos del 0.27 IBA
protected - : AZE
Sur de Antioquia
Soaté coL111 1,173 Not Norte de _Ia Cordillera 0.25 IBA
protected Oriental
Unidad Biogeografica de Norte de la Cordillera
Siscunci Ocetat COL137 | 57,912 Protected Oriental 0.25
Sierra Nevada de Santa
Valle de San Salvador COL113 76,833 Protected Marta y alrededores 0.30 IBA
Valle de Sibundoy y Partially La Victoria-La Cocha-
Laguna de la Cocha COL115 | 165,094 protected Sibundoy 0.32
, . Partially Sierra Nevada de Santa
Valle del Rio Frio COL116 | 47,995 protected Marta y alrededores 0.32 IBA
Vereda el Llano coL117 | 3,306 Not Noreste de Quindio 0.36
protected
Vereda Las Minas y CoL119 | 165,046 Protected Norte de _Ia Cordillera 0.31 IBA
alrededores Oriental AZE
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Not Cordillera Oriental-
protected Bogota
* Protected: > 80 percent overlap with a protected area.
Partially protected: 10-80 percent overlap.
Not protected: < 10 percent overlap. See Section 5.4 on legal protection of KBAs for more information on
designations.
T Nominated KBA.
# KBA nominated between August and December 2020. Not included in the profile analyses.

Villavicencio COL120 3,770 0.19 AZE

Ecuador

Despite its relatively small size, Ecuador has 88 KBAs that together cover 36 percent of the
Ecuadorian area of the hotspot (Figure 5.3, Table 5.2). The KBAs have an average area of
53,508 hectares but range from 63 hectares to 523,632 hectares (Table 5.5). The number of
Ecuadorian KBAs has increased since the previous ecosystem profile was published. Seventy-
nine KBAs had been previously identified in Ecuador, 11 of them have been removed and 20
new sites added (Appendix 5.3). The KBAs with the highest RBVs for the country are
concentrated north of the Andes Cordillera in Ecuador. The KBAs with the next highest RBVs
are found along the eastern foothills of the Cordillera to the south.

Three of the sites with the highest RBVs (0.64-0.58) for Ecuador and for the Tropical Andes
Hotspot are Mindo and western foothills of Pichincha volcano (ECU44), Rio Toachi-Chiriboga
(ECU66) and Maquipucuna-Rio Guayllabamba (ECU43). They are located in the binational Awa-
Cotacachi-Illinizas corridor, in the western Andes cordillera west of Quito, an area renowned
for its rich avifauna. Mashpi-Pachijal (ECU89) and Los Bancos-Milpe (ECU41) are very high RBV
sites (0.52 and 0.48, respectively) that also form part of this grouping, to the west of which,
and towards the Ecuadorian Chocd, is the Caoni River (ECU54). The area is a mosaic of
agricultural lands, natural ecosystems (some of which are under national or subnational
protection) and several private reserves with ecotourism operations. Some sectors of these
KBAs have suffered relatively heavy disturbance. Despite a long history of conservation activity
and public awareness of the biological importance of this area, threats from the expansion and
intensification of agricultural activities continue. The area is also subject to land speculation
due to rising property values. Immediately south of this group of KBAs is the Reserva Ecoldgica
Los Illinizas y sus alrededores (ECU42), which includes the western foothills of the snow-
capped Illinizas, Quilotoa and El Corazén volcanoes. The reserve provides resources to
medium-sized cities such as Machachi, Latacunga and Saquisili, which are located nearby in
the inter-Andean valley.

Further north in the Awa-Cotacachi-Illinizas corridor, in the western Andes and adjacent to the
Ecuadorian zone of the Tumbes-Choc6-Magdalena Hotspot, there is a group of five high RBV
KBAs (0.49-0.40). The largest is the Reserva Ecolédgica Cotacachi-Cayapas (ECU61). It is
surrounded by KBAs linked to private protected areas, namely Bosque Protector Los Cedros
(ECU14) and Intag-Toisan (ECU34), and is connected, via the Awacachi Corridor (ECU28), to
indigenous communities in and around the Territorio Etnico Awa y alrededores (ECU70), which
extends to Colombia. The area in Ecuador features paramos and montane forests along an
elevation gradient. Human use of natural resources in the area is mainly selective logging,
cattle grazing and subsistence agriculture. There are mining concessions planned for the Intag-
Toisan area, but local communities have opposed them. Private protected forests and
communal reserves have been designated. Conservation and livelihood projects have
succeeded, with CEPF support, in having Intag-Toisan (ECU34) declared a Conservation and
Sustainable Use Area (ACUS by its acronym in Spanish) in recognition of its water, biological,
cultural and productive importance.

65



In the Northeastern corridor in Ecuador, there is another group of KBAs with high RBVs (0.51-
0.32). Three of these KBAs correspond with national protected areas, Reserva Ecoldgica
Antisana and surroundings (ECU7), Parque Nacional Cayambe-Coca (ECU59) and Parque
Nacional Sumaco-Napo Galeras (ECU52); the fourth, Cordillera de Huacamayos-San Isidro-
Sierra Azul (ECU25), includes private reserves. The protected areas cover a diverse scale of
habitats, from high paramos dotted with lakes to sub-Andean forests that then give way to the
jungles of the Amazon basin. The Parque Nacional Cayambe-Coca, Reserva Ecoldgica Antisana
and the Parque Nacional Sumaco Napo Galeras protect one of the main sources of water for
the country and for the city of Quito and surrounding towns. They encompass 80 percent of
the watershed that supplies the country’s largest hydroelectric plant, Coca Codo Sinclair
(Ministry of Environment 2015). Together, these KBAs and those northwest of Quito supply
water for a population of at least three million inhabitants in the capital and its surroundings.

In the central Ecuadorian Andes,in the Sangay Podocarpus corridor, east of the cities of
Cuenca and Gualaceo, four KBAs with medium-high RBVs (0.30-0.25) are grouped together:
Alrededores de Amaluza (ECU6), Montafas de Zapote-Najda (ECU47), Gualaceo-Limén
Indanza (ECU86) and Bosque Protector Moya-Molén (ECU16). They bring together different
habitats such as sub-Andean forests of the Amazonian slope, paramos, stunted forests as well
as Andean and cloud forests that become drier towards the inter-Andean valley. The forests of
these KBAs capture water for consumption in Cuenca and Gualaceo, located in the inter-
Andean valley. They form part of the Paute River basin, which is also an important hydrological
resource for agriculture and energy generation in the country.

South of the Andes Cordillera in Ecuador, in the provinces of Loja and Zamora Chinchipe, are
the Tumbesian Endemism Region, the Southern Central Andes Endemism Region and the
Central Andes Paramo Region (Flanagan et al. 2005). These regions have dry forests and, at
higher elevations, cloud forests and paramos known for their high levels of bird endemism and
distinctive vegetation types that result from a different geological history than the rest of the
Ecuadorian Andes. In this region, the Sangay Podocarpus corridor includes the medium-high
RBV KBAs: Saraguro Las Antenas (ECU95) and Acanama-Guashapamba-Aguirre (ECU3). It
also includes, further southeast of the corridor, the Parque Nacional Podocarpus (ECU50) and
around it, the medium-high RBV KBAs (0.38-0.26) 1 km al Sur de Loja (ECU1), Reserva
Tapichalaca (ECU 64) and Abra de Zamora (ECU2). The latter is itself a hotspot of amphibian
endemism, and it is where Phase II CEPF-funded research reported 29 amphibian species, of
which 11 are endemic, and 11 are new to science (Székely et al. 2020; Orddénez-Delgado et al.
2020). The characteristic vegetation of the area includes a wide variety of orchids, the
century-old conifers Podocarpus and the cascarilla (Cinchona officinalis), known for the
medicinal properties of its bark from which quinine is extracted. The area is also important for
the provision of water to more than 200,000 people in the provinces of Loja and Zamora-
Chinchipe.
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Figure 5.3. KBAs in the Ecuadorian Region of the Tropical Andes Hotspot
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Table 5.5. KBAs in Ecuador

CEPF Area I .
KBA name code (ha) Protection Corridor RBV | Other
1 km oeste de Loja ECU1 672 Protected Sangay Podocarpus 0.33 AZE
Abra de Zamorat ECU2 7,833 Protected Sangay Podocarpus 0.38
Acanama-Guashapamba- Partially
Aguirre ECU3 1,994 protected Sangay Podocarpus 0.26 IBA
. Not
Agua Rica ECU4 806 protected | T 0.445 AZE
Al Bosques Secos de
Alamor-Celica ECU5 6,529 Protected Tumbes-Loja 0.256 IBA
Alrededores de Amaluza ECU6 109,051 Partially Sangay Podocarpus 0.30
! protected )
Bosque Protector Alto . ,
Nangaritza ECU9 113,295 Protected Condor-Kutuku-Palanda 0.261 IBA
Bosque Protector Cashca Not | IBA
Totoras ECU10 6,623 protected 0.156 AZE
Bosque Protector ECU11l | 63,755 | Protected | Céndor-Kutukd-Palanda | 0.159 | IBA
Colambo-Yacuri
Bosque Protector Dudas- Partially .
Mazar ECU12 54,357 protected Cotopaxi-Amaluza 0.211 IBA
Bosque Protector Bosques Secos de
Jatumpamba-Jorupe ECU13 8,111 Protected Tumbes-Loja 0.207 IBA
Bosque Protector Los Not . s o
Cedros ECU14 5,619 protected Awa-Cotacachi-Illinizas 0.457 IBA
Bosque Protector
Molleturo Mullopungo ECU15 99,963 Protected Oeste de Azuay 0.228 IBA
Bosque Protector Moya- Not
Moldn ECU16 12,376 protected Sangay Podocarpus 0.25 IBA
Bosque Protector ECU17 | 2,713 Protected Bosques Secos de 0.24 | 1BA
Puyango Tumbes-Loja
Bosque y Vegetacion
Protector El Chorrot ECU80 4,913 Protected Oeste de Azuay 0.211
Cajas-Mazan ECU20 31,681 Protected Oeste de Azuay 0.193 IBA
o1 . Bosques Secos de
Cafidn del rio Catamayo ECU18 27,634 Protected Tumbes-Loja 0.192 IBA
Bosques Secos de
Catacocha ECU21 3,737 Protected Tumbes-Loja 0.229 IBA
- _— Partially . S
Cayapas-Santiago-Wimbi ECUS81 66,584 Awa-Cotacachi-Illinizas 0.37 IBA
protected
Cazaderos-Mangaurquillo | ECU23 | 51,005 | Protected Bosques Secos de 0.165 | IBA
Tumbes-Loja
Cerro de Hayas-Naranjal ECU24 2,655 Protected Oeste de Azuay 0.257 IBA
. Partially |
Chillat ECU82 28,591 protected 0.221
Not . ,
Conchayt ECUS83 32,055 protected Céndor-Kutuku-Palanda 0.331
Cordillera de
Huacamayos-San Isidro- ECU25 69,671 Protected Corredor Nororiental 0.51 IBA
Sierra Azul
. . Not . . IBA
Cordillera de Kutuku ECU26 191,035 Condor-Kutuku-Palanda | 0.273
protected AZE
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Cordillera del Condor

ECU27

257,017

Partially

Condor-Kutuku-Palanda

0.251

IBA

protected
. Partially . .
Corredor Awacachi ECU28 16,668 Awa-Cotacachi-Illinizas 0.487 IBA
protected
Corredor Ecoldgico Not .
Llanganates-Sangay ECU29 46,364 protected Cotopaxi-Amaluza 0.35 IBA
Not
Daucay ECU84 1,345 protected | 7 0.228 IBA
El Angel-Cerro IBA
Golondrinas y ECU31 49,227 Protected Awa-Cotacachi-Illinizas 0.25 AZE
alrededores
Bosques Secos de
El Saucet ECU85 3,679 Protected Tumbes-Loja 0.235
Estacion Bioldgica
Guandera-Cerro Mongus ECU32 13,094 Protected 0.255 IBA
Gualaceo-Limon Partially
Indanzat ECU86 20,315 protected Sangay Podocarpus 0.27
- Not
Guanujot ECU87 11,558 protected | 0.186
. Not
Guaranda, Gallo Rumi ECU33 1,866 protected | 0.196 AZE
. Not . R
Intag-Toisan ECU34 63,884 protected Awa-Cotacachi-Illinizas 0.417 IBA
La Bonita-Santa Barbara ECU35 13,060 Protected |  ----- 0.317 X;ﬁ
La Tagua ECU36 | 6,624 | Protected Bosques Secos de 0.232 | IBA
Tumbes-Loja
Lago de Colta ECU37 | 288 AN R — 0.108 | IBA
protected
. Not
Las Guardias ECU39 6,065 protected | 0.191
Los Bancos-Milpe ECU41 3,316 Protected Awa-Cotacachi-Illinizas 0.478 IBA
. Not .
Manteles-El Triunfo-Sucre | ECU88 10,735 protected Cotopaxi-Amaluza 0.205 IBA
Maquipucuna-Rio . e
Guayllabamba ECU43 21,069 Protected Awa-Cotacachi-Illinizas 0.577 IBA
Mashpi-Pachijal ECU89 39,525 Protected Awa-Cotacachi-Illinizas 0.524 IBA
Mindo y Estribaciones IBA
Occidentales del volcan ECU44 94,710 Protected Awa-Cotacachi-Illinizas 0.645 AZE
Pichincha
Mitad del Mundot ECU45 1,289 Protected Awa-Cotacachi-Illinizas 0.348
Montafias de Zapote- Partially
Najda ECU47 9,699 protected Sangay Podocarpus 0.28 IBA
Oeste del Paramo de Not . R
Apagua ECU76 1,859 protected Awa-Cotacachi-Illinizas 0.229 AZE
Palanda ECU90 9,456 Protected Condor-Kutuku-Palanda | 0.199 IBA
Parque Nacional . IBA
Cayambe-Coca ECU59 | 433,412 Protected Corredor Nororiental 0.32 AZE
Parque Nacional Cotopaxi ECU48 34,437 Protected Cotopaxi-Amaluza 0.169 IBA
Parque Nacional .
Llanganates ECU49 | 230,225 Protected Cotopaxi-Amaluza 0.277 IBA
Parque Nacional IBA
Podocarpus ECU50 142,945 Protected Sangay Podocarpus 0.3 AZE
Parque Nacional Sangay ECU51 523,632 Protected Cotopaxi-Amaluza 0.25 IBA
Parque Nacional Sumaco- ) IBA
Napo Galeras ECU52 217,629 Protected Corredor Nororiental 0.40 AZE
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Not

Pilalo ECU53 335 protected Awa-Cotacachi-Illinizas 0.354 AZE
Refugio de Vida Silvestre ECUS5 701 Partially | . 0.254 IBA
Pasochoa protected
Reserva Buenaventura ECUS6 | 2,209 Not | 0.320 | 1BA
protected
Reserva Comunal Bosque | pcysy | 1,944 Protected Céndor-Kutukd-Palanda | 0.191 | IBA
de Angashcola
Reserva Ecolégica IBA
Antisana (oeste) y ECU7 113,908 Protected Corredor Nororiental 0.33 AZE
alrededores
Reserva Ecolégica Cofan- | ecygq | 56,001 | Protected | - 0.26 | IBA
Bermejo ! )
Reserva Ecologica ECU61 | 361,614 Partially Awa-Cotacachi-Illinizas | 0.401 | IBA
Cotacachi-Cayapas protected
Reserva Ecologica Los ECU42 | 169,316 | Protected | Awa-Cotacachi-llinizas | 0.318 | BA
Illinizas y alrededores AZE
Reserva Natural Bosques Secos de
Tumbesia-La Ceiba- ECU63 19,377 Protected qu - 0.113 IBA
) Tumbes-Loja
Zapotillo
Reserva Tapichalaca ECU64 3,925 Protected Céndor-Kutuku-Palanda | 0.262 IBA
Reserva Yunguilla ECU65 182 Protected Oeste de Azuay 0.229 X;ﬁ
Rio Caoni ECU54 9,101 Not Awa-Cotacachi-Illinizas 0.346 IBA
protected
, Partially |
Rio Jubonest ECU91 23,614 Protected 0.244
, . Not
Rio LedonT ECU92 6,564 protected Sangay Podocarpus 0.30
Rio Toachi-Chiriboga ECU66 71,187 Not Awa-Cotacachi-Illinizas 0.579 IBA
9 ! protected ) AZE
. Not . R
Salinas de Ibarrat ECU93 10,064 protected Awa-Cotacachi-Illinizas 0.363
Samama MumbesT ECU9%4 2,251 Protected | = ----- 0.197
Saraguro Las Antenast ECU95 1,876 Protected Sangay Podocarpus 0.30
Selva Alegre ECU67 11,474 Protected Sangay Podocarpus 0.20 IBA
Bosques Secos de
Sur de Alamort ECU96 5,799 Protected Tumbes-Loja 0.269
Bosques Secos de
Tambo Negro ECU69 1,945 Protected Tumbes-Loja 0.179 IBA
Territorio Etnico Awa y Not . .
alrededores ECU70 204,930 protected Awa-Cotacachi-Illinizas 0.38 IBA
S Not
Tiquibuzo ECU71 4,965 protected | T 0.156 IBA
Uritusinga Cerro Partially | .
Ventanas y Villonacot ECU97 14,532 protected 0.31
- Not Bosques Secos de
Utuana-Bosque de Hanne | ECU73 63 protected Tumbes-Loja 0.149 IBA
Partially . o
Valle de Guayllabamba ECU74 24,363 protected Awa-Cotacachi-Illinizas 0.315 IBA
Not
Valle del Chotat ECU98 11,104 protected | T 0.22
Verde-Onzole-Cayapas- Not . i
Canandé ECU99 222,977 protected Awa-Cotacachi-Illinizas 0.282 IBA
. Partially . R
Volcan Atacazo ECU75 9,316 Awa-Cotacachi-Illinizas 0.374 IBA
protected
Yanuncay-Yanasacha ECU77 39,679 Protected Oeste de Azuay 0.164 IBA
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. Not .
Yungilla ECU78 995 protected Cotopaxi-Amaluza 0.248 AZE
Zumba-Chito ECU79 13,967 Protected Condor-Kutuku-Palanda | 0.189 IBA
Peru

Of the seven hotspot countries, Peru ranks second in the number of KBAs, with 106 sites
covering an area of 9,344,586 hectares or one-fifth of the Peruvian extent of the hotspot
(Table 5.2). The Peruvian KBAs have an average area of 135,790 hectares but range from 120
hectares to 2,184,234 hectares (Table 5.6). Peru also held the second-place spot in the
previous ecosystem profile with 96 KBAs identified in 2015, 16 of those KBAs have been
removed, and 26 added (Appendix 5.3). Peru's KBAs, and those with the highest RBVs for the
country, are concentrated on the eastern flank of the Andes, with a few located on the dry
western flank or in the inter-Andean valleys (Figure 5.4a and 5.4b).

Five of the country’s highest RBV KBAs (0.18-0.24) are clustered in the Northeast corridor of
Peru (Figure 5.4a): Rio Utcubamba (PER84), Abra Pardo de Miguel (PER6), Cordillera de Colan
(PER28), Abra Patricia-Alto Mayo (PER7), and Moyobamba (PER65). Three bird species: Lulu’s
tody-flycatcher (Poecilotriccus luluae, EN), the ochre-fronted antpitta (Grallaricula
ochraceifrons, EN) and the long-whiskered owlet (Xenoglaux loweryi, EN), and five threatened
amphibian species are endemic to this area, including two amphibian species with a very small
and fragmented distribution: Colan mountains robber frog (Pristimantis serendipitus, EN) and
Rhinella arborescandens (EN). In total, the distributions of 61 threatened species overlap with
these sites, which include both public and private protected areas. The area is threatened by
planned roads and land tenure issues but has benefited from sustainable conservation
investments and sustainable productive activities in recent years, including Phase II CEPF
investments. The hydrological resources of the Colan Cordillera ensure the supply of drinking
water for people living downstream along the Utcubamba and Chiriaco rivers.

In central Peru, the Carpish-Yanachaga corridor (Figure 5.4a) has four KBAs with medium
RBVs (0.18-0.16), Parque Nacional Tingo Maria (PER71), Milpo (PER63), Laguna Gwengway
(PER53), and Carpish (PER18). Carpish is an area of stunted forests, cloud pre-montane
forests and dry forests of the inter-Andean valley. It is highly threatened due to invasive
agriculture and cattle ranching, but, with the support of CEPF, was recently established as the
first regional conservation area for the Department of Huanuco by the Ministry of Environment.
This KBA alone overlaps with the distribution of 43 threatened species including, Nymphargus
mixomaculatus, a Critically Endangered amphibian endemic to the province of Huanuco, 11
Endangered amphibians, three Endangered birds, most notably the golden-backed mountain
tanager (Cnemathraupis aureodorsalis) and one Endangered mammal, the Peruvian spider
monkey (Ateles chamek).

The remaining Peruvian KBAs with medium RBVs are mostly in the southeast, in the Cordillera
de Vilcanota corridor (Figure 5.4b). Koshipata-Carabaya (PER44) extends between the Parque
Nacional Manu (PER60) and the KBA Quincemil (PER75) and Rio Araza (PER97). These KBAs,
together with Abra Malaga-Vilcanota (PER5), 6 km al sur de Ocobamba (PER3) and Lagos
Yanacocha (PER50), coincide with private conservation areas established and managed by the
indigenous Q'Ero community and adjoin the famous Santuario Histérico de Machu Picchu
(PER90). They include small Polylepis-Gynoxis forests and montane forests with extensive
areas of bamboo and puna grassland that coincide with the distribution of 27 Critically
Endangered and Endangered species.

71



Figure 5.4a. KBAs in the Northern Peruvian Region of the Tropical Andes Hotspot
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Figure 5.4b. KBAs in the Southern Peruvian Region

of the Tropical Andes Hotspot
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Table 5.6. KBAs in Peru

KBA name SE:: ?;:? Protection* Corridor RBV | Other
6 km sur de Ocobamba PER3 76,568 Not Cordillera de Vilcanota 0.194 AZE
protected
Abra Malaga-Vilcanota PER5 | 31,083 | ‘artially Cordillera de Vilcanota | 0.192 | IBA
9 ! protected )
Abra Pardo de Miguel PER6 | 4,194 Partially Noreste de Perd 0.24
protected
Abra Patricia-Alto Mayo PER7 | 353,410 Partially Noreste de Pert 0.19 | IBA
Y ! protected ’
~ Partially |
Alto Valle del Sana PER10 48,027 protected 0.065 IBA
Alto Valle Santa Eulalia- Not Tierras altas de Lima-
Milloc PER11 19,698 protected Junin 0.123 IBA
. Not
Apacheta-Pilpichacat PER98 14,875 protected | T 0.081
Area de Conservacion
Regional Huaytapallanat PER99 21,064 Protected | = ----- 0.104
Area del Rio Mantaro PER115 | 84,323 AT — 0.029 | AZE
protected
Partially |
Aypate PER12 973 brotected 0.078 | IBA
Not
Bagua PER13 5,160 protected | T 0.119 IBA
Bahuaja-Sonene pEr100 | 10164 | protected Madidi-Pilon Lajas- 0.175 | IBA
88 Cotapata
Not
Bosque de Cuyas PER15 2,164 protected | T 0.134 IBA
- Not
Cajabambat PER101 4,058 protected | T 0.169
Calendin PER16 | 7,628 Not | 0.123
protected
. Partially - IBA
Carpish PER18 211,339 protected Carpish-Yanachaga 0.16 AZE
. Partially |
Cerro Chinguela PER20 13,522 protected 0.113 IBA
ﬁi;ﬁ?a:é‘:”za'a' PER21 | 6,324 protected | = - 0.128 | IBA
Not
Chalhuanca PER22 1,428 protected | T 0.046 IBA
. Partially
Champara PER23 31,195 protected | T 0.115 IBA
Chiguata PER24 | 30,501 Not . 0.053 | IBA
protected
Chifiama PER102 | 7,966 Not | . 0.086 | IBA
protected
. . Not IBA
Chinchipe PER25 34,555 protected | T 0.139 AZE
. . Not
Chungui-Rumichacat PER103 1,476 protected | T 0.086
Not
Conchamarca, Ambo PER26 3,660 protected | T 0.12 AZE
. Not . .
Cordillera Carabaya PER27 24,612 protected Cordillera de Vilcanota 0.135 AZE
. . Partially .
Cordillera de Colan PER28 134,874 Noreste de Peru 0.20 IBA
protected
Cordillera de Not
Huancabamba PER30 | 50,734 protected | T 0.191 | AZE
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CEPF Area I .
KBA name code (ha) Protection Corridor RBV | Other
Cordillera del Céndor per31 | 16640 | Partially | condor-Kutuka-Palanda | 0.251 | 1BA
05 protected
Cordillera Huayhuash y Partially |
Nor-Oyén PER32 74,497 protected 0.119 IBA
. . 2,184,2 Partially |
Cordillera Vilcabamba PER33 33 protected 0.089 IBA
Cordillera Yanachaga PER34 105,016 Protected Carpish-Yanachaga 0.15 Eéé
Cotahuasi PER36 451,538 Protected | = ----- 0.025 IBA
. Partially
Covire PER37 61,344 protected | T 0.043 IBA
Cullcui PER38 1,619 Not | 0.081 | IBA
protected
Daniel Alomia Robles PER40 6,324 Not Carpish-Yanachaga 0.14 AZE
protected
. Not
El Molino PER41 116,437 protected | T 0.158 IBA
Entre Puerto Balsa y Not .
Moyobamba PER14 224,396 protected Noreste de Peru 0.14 AZE
Partially | IBA
Huamba PER42 2,550 protected 0.14 AZE
. Not
Huasahuasi PER104 912 protected | T 0.123 AZE
Jaén-Bellavistat PER105 | 6,404 Not | 0.159
protected
Jesus del Monte PER43 4,966 Protected | = ----- 0.178 IBA
Kosfiipata-Carabaya PER44 | 96,492 Partially Cordillera de Vilcanota | 0.177
! protected )
Not
La Cocha PER45 18,185 protected | T 0.07 IBA
Not
La Esperanza PER46 1,558 protected | T 0.09 IBA
La Granjat PER106 | 534 AT E—— 0.093
) protected )
Lago de Junin PER4S | 49,713 | Protected Tierras altas de Lima- | 5o, | IBA
Junin AZE
Lago Lagunillas PER49 4,514 Not . 0.048 | IBA
protected
Lagos Yanacocha PERS0 | 2,439 Partially Cordillera de Vilcanota | 0.165 | IBA
! protected )
Not
Laguna de Chacas PER51 848 protected | T 0.042 IBA
Laguna de los Condores PER52 261,647 Protected | = ----- 0.168 IBA
Not .
Laguna Gwengway PER53 14,678 protected Carpish-Yanachaga 0.17 AZE
Not
Laguna Maquera PER54 120 protected | T 0.031 IBA
Laguna Umayo PER55 | 25,340 Not | 0.051 | IBA
protected
Not
Lagunas de Huacarpay PER56 3,373 protected | T 0.092 IBA
Mandorcasa PERSY | 62,444 | ‘artially Cordillera de Vilcanota | 0.117 | IBA
! protected )
Manu PER60 1,593,4 Protected Cordillera de Vilcanota 0.146 IBA
85 AZE
. Not
Maraynioc puna PER107 925 protected | T 0.162 AZE
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CEPF Area I .
KBA name code (ha) Protection Corridor RBV | Other
Marcapomacocha PER61 | 20,636 Not Tierras altas de Lima- | 11 | ga
protected Junin
Maruncunca PER62 | 49,712 Not Madidi-Pilon Lajas- 0.143 | IBA
protected Cotapata
. Not .
Milpo PER63 4,849 protected Carpish-Yanachaga 0.17 IBA
. Not
Mina Inca PER64 2,265 protected | T 0.181 IBA
Not ,
Moyobamba PER65 91,527 protected Noreste de Peru 0.18 IBA
Nevado Bolivart PER108 3,897 Protected | = ----- 0.213
Not
Occopalcat PER109 2,041 | | ==mms 0.058
protected
Paltashaco PER67 | 3,350 Not | . 0.119 | IBA
protected
Pampas Pucacocha y Not Tierras altas de Lima-
Curicocha PER68 21,581 protected Junin 0.131 IBA
Parque Nacional Cerros Bosques Secos de
de Amotape PER110 | 153,428 Protected Tumbes-Loja 0.214 IBA
Parque Nacional Cutervo Partially |
y sus alrededores PER39 3,713 protected 0.062 AZE
Parque Nacional PER70 | 325,360 | Protected | = - 0.14 | IBA
Huascaran
;er‘?:e Nacional Tingo PER71 | 4,579 Protected Carpish-Yanachaga 0.18 | IBA
Not
Pelagatost PER111 14,520 | O . === 0.201
protected
Not .
Playa Pampa PER73 1,175 protected Carpish-Yanachaga 0.15 IBA
. Not .
Previsto PER74 6,474 protected Carpish-Yanachaga 0.15 AZE
Pucarat PER112 | 3,413 Not | 0.073
! protected )
. . Partially . .
Quincemil PER75 58,324 protected Cordillera de Vilcanota 0.191 IBA
Ramis y Arapa (Lago Not | IBA
Titicaca, sector Peruano) PER76 | 438,804 protected 0.166 AZE
. 1,634,6 Partially | IBA
Reserva Comunal El Sira PER81 03 protected 0.093 AZE
Reserva Nacional Pampa | pepgy | 7 395 protected | = - 0.051 | IBA
Galeras
Reserva Nacional Salinas | pepes | 337,737 | protected | - 0.032 | IBA
y Aguada Blanca
Reserva Paisajistica Nor Partiall
Yauyos Cochas y zona de | PER113 | 310,377 A 0.081
: . protected
amortiguamientot
Rio Abiseo y Tayabamba PER77 309,651 Protected | = ----- 0.13 IBA
Rio Arazat PER97 33,956 Not Cordillera de Vilcanota 0.184
protected
, . Not
Rio Cajamarca PER78 37,871 protected | T 0.072 IBA
Rio Mantaro-Cordillera Not
Central PER79 13,427 protected | T 0.093 IBA
, . Partially | IBA
Rio Marafion PER80 106,115 protected 0.195 AZE
, Not ,
Rio Utcubamba PER84 35,534 protected Noreste de Peru 0.24 IBA
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CEPF Area I .
KBA name code (ha) Protection Corridor RBV | Other
Runtacocha-Morococha PER85 33,477 Not | 0.079 IBA
protected
San José de Lourdes PER86 5,005 Not Condor-Kutukui-Palanda 0.19 IBA
protected
- Not
San Juan Cajamarca PER117 3,676 protected | T 0.099 AZE
Not
San Marcos PERS88 4,477 protected | T 0.059 IBA
. Not Madidi-Pilon Lajas-
Sandia PER89 33,077 protected Cotapata 0.125 IBA
Santuario Histodrico . .
Machu Picchu PER90 34,689 Protected Cordillera de Vilcanota 0.143 IBA
Santuario Nacional de PER118 6,447 Protected Tierras altas, de Lima- 0.062
Huayllayt Junin
santuario Nacional del PER91 | 3,577 Protected | = ----- 0.091 | IBA
Ampay
Santuario Nacional
Tabaconas-Namballe PER92 33,674 Protected | = ----- 0.12 IBA
. Not
Sihuast PER119 294 protected | T 0.117
) . Not Bosques Secos de
Suyo-La Tina PER120 48,896 protected Tumbes-Loja 0.145 IBA
Partially
Tarapoto PER93 184,513 protected | T 0.181 AZE
Toldo PER94 | 2,864 Partially | _____ 0.151 | IBA
protected
Valcén PER95 | 1,881 Not Madidi-Pilon Lajas- 0.124 | IBA
protected Cotapata
Valle del Rio Santa Not
(Provincia de Santa) PER116 | 35,889 protected | T 0.052 | AZE
Valle Urubamba éarea Not
cerca de Taray PER121 3,263 protected | T 0.118 | AZE
i . Partially |
Volcan Yucamani PER122 6,185 protected 0.056 IBA
Yauli PER9S6 3,665 Not 0.048 IBA
! protected )
Zona de
amortiguamiento del
Parque Nacional Rio PER114 | 627,281 Protected | = ----- 0.126 AZE
Abiseo

* Protected: > 80 percent overlap with a protected area.

Partially protected: 10-80 percent overlap.

Not protected: < 10 percent overlap. See the section 5.4 on the protection of KBAs for more information on
designations.

T Nominated KBA.

Bolivia

Bolivia has 47 KBAs, covering an area of 6,664,450 hectares or about one-fifth of the Bolivian
hotspot area (Figure 5.5, Table 5.2). On average, the Bolivian KBAs have an area of 144,196
hectares, ranging from 697 hectares to 611,736 hectares (Table 5.7). Since the previous
ecosystem profiling process, 11 KBAs have been removed and 15 added, giving Bolivia four
more KBAs than in 2015 (Appendix 5.3). As in Peru, Bolivia's highest RBV KBAs are on the
eastern slope of the Andes. Bolivia has very few KBAs with medium and high RBVs, possibly
because it is less biodiverse and has fewer globally threatened species (170) in the hotspot
than Peru (394), Ecuador (429) and Colombia (633). Another possible explanation is that less
research has been carried out in Bolivia due to scarce resources and the presence of a smaller
research community. However, these KBAs support various ecosystems such as highland
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montane Polylepis forests, montane yungas forests with interspersed dry forests at lower
elevations and, at higher elevations, a unique mixed vegetation of grasslands and shrublands
that is locally called "yungas paramos".

In the Madidi-Pilén Lajas-Cotapata corridor is the Bosque de Polylepis de Madidi (BOL5), the
northernmost KBA with a medium RBV (0.21). Thirty-four threatened species are found here,
including the amphibian Telmatobius timens (CR) and the royal cinclodes (Cinclodes aricomae,
CR). This KBA is an IBA that overlaps with the highland montane Polylepis forests of Parque
Nacional Madidi, and the Yungas Superiores de Apolobamba (BOL39). However, the Madidi and
Apolobamba national parks, highly prized for their exceptionally high species richness, do not
score high RBVs due to the relatively wide distribution of threatened species found there. A
nearby group of KBAs in the same corridor, and with the highest RBVs for the country, is
located in the Yungas near the city of La Paz. The Parque Nacional and Area Natural de Manejo
Integrado Cotapata (BOL45) and Bosque de Polylepis de Taquesi (BOL8) are two of the three
KBAs with the highest RBVs for Bolivia (0.35 and 0.29, respectively),however, the latter is not
in a protected area. Surrounding them are two protected KBAs of medium RBV (0.16 and
0.23): Cotapata (BOL13) and Parque Nacional Tuni Condoriri (BOL46). These KBAs are home
to the royal cinclodes (Cinclodes aricomae, CR) and the plant Freziera apolobambensis (CR)
and encompass the entire range of five Critically Endangered amphibians with very restricted
distribution, such as the devil's eyes frog (Oreobates zongoensis).

The third KBA with the highest RBV (0.24) for Bolivia, Candelaria-Corani (BOL44), is at the
northwestern end of another medium RBV cluster in the Isiboro-Ambord corridor, which
includes Cristal Mayu y alrededores (BOL14), Yungas Inferiores de Carrasco (BOL34) and
Yungas Superiores de Carrasco (BOL40). The latter two KBAs are sites that, despite their legal
protection, are undergoing large-scale intervention and transformation due to illicit crops and
the construction of a hydroelectric dam (see Chapter 6 for more details). These KBAs and
other sites around them are areas that provide habitat for threatened species endemic to
Bolivia such as the horned curassow (Pauxi unicornis, CR) and the Cochabamba mountain finch
(Poospiza garleppi, EN), as well as the plants Gynoxys neovelutina (EN) and Puya ibischii (EN).
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Figure 5.5. KBAs in the Bolivian and Chilean Region of the Tropical Andes Hotspot
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Table 5.7. KBAs in Bolivia

CEPF Area I .
KBA name code (ha) Protection Corridor RBV | Other
. - Not Madidi-Pilén Lajas-
Anexo Tuni-Condoririt BOL57 19,462 protected Cotapata 0.14
Partially Madidi-Pilén Lajas- IBA
Apolo BOL3 177,302 protected Cotapata 0.14 AZE
Not
Azurduy BOL4 133,353 protected | T 0.03 IBA
Bosc_|u_e de Polylepis de BOLS 94,613 Protected Madidi-Pilén Lajas- 0.21 IBA
Madidi Cotapata
Bosque de Polylepis de Not Madidi-Pilén Lajas-
Taquesi BOL8 3,455 protected Cotapata 0.29 IBA
. . Not . .
Candelaria-Coranit BOL44 5,663 protected Isiboro-Ambord 0.24
Not
Cerro AzanaquesT BOL58 15,249 protected | T 0.07
el Not
Cerro Q'uefiwa Sandora BOL9 57,875 protected | T 0.07 IBA
- Not Madidi-Pilén Lajas-
Choquecamirit BOL47 8,585 protected Cotapata 0.13
Cochabamb BoL4g | 10,268 | ‘artially Isiboro-Amboré 0.09 | AZE
abamba ! protected ’
Partially . .
Comarapa BOL11 5,888 protected Isiboro-Ambord 0.13 AZE
Not Madidi-Pilon Lajas-
Cotapata BOL13 227,549 protected Cotapata 0.16 AZE
Cristal Mayu'y BOL14 | 29,440 Not Isiboro-Amboré 0.22 | IBA
alrededores ! protected ’
Cuenca Cot je BOL15 143,104 Not Isiboro-Amboro 0.10 IBA
uenca Cotacajes , protected siboro oro . AZE
Cuencas de Rios Caine y Partially |
Mizque BOL16 | 339,205 protected 0.05 IBA
- Not
Culpina BOL49 5,494 protected | 7 0.05 AZE
. , Protected Lagos Salinos del
Lago Poopo y Rio Laka BOL19 | 239,129 Altiplano 0.06 | IBA
Jahuira : L
chileno/boliviano
Lago Titicaca (Sector Protected | IBA
Boliviano) BOL20 | 368,971 0.15 AZE
Lagunas de Agua Dulce Protected N
del Sureste de Potosi BOL21 310,647 Puna Trinacional 0.02 IBA
Lagunas Salinas del BOL22 | 611,736 | "rotected Puna Trinacional 0.04 | 1BA
Suroeste de Potosi
. Not
Mallasa-Taypichullot BOL51 13,498 protected | T 0.10
Not
Pampa Redonda BOL52 10,163 protected | T 0.09 AZE
Partially Lagos Salinos del
Parque Nacional Sajama BOL23 97,237 protected Altiplano 0.07 IBA
chileno/boliviano
Parque Nacional Torotoro | BOL53 | 15,271 | Frotected | 0.07
Parque_N_aaonaI Tuni BOL46 8,345 Protected Madidi-Pilon Lajas- 0.23
Condoririt Cotapata
Parque Nacional y Area Protected . -
Natural de Manejo BOL45 | 57,238 Madidi-Plion Lajas 0.35
Integrado Cotapatat P
- Not . .
Quebrada Mojon BOL24 40,426 protected Isiboro-Ambord 0.12 IBA
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CEPF Area . .
KBA name code (ha) Protection Corridor RBV | Other
Reserva Bioldgica Protected o
Cordillera de Sama BOL26 96,224 Tarija-Jujuy 0.03 IBA
Reserva Nacional de Flora | o 5 222,760 Protected Tarija-Jujuy 0.08 IBA
y Fauna Tariquia
, . Not
Rio Caballuni BOL54 697 protected | 7 0.10 AZE
, - Not . )
Rio Guadalquivir BOL50 31,836 protected Tarija-Jujuy 0.06 AZE
Not Lagos Salinos del
Rio Huayllamarca BOL25 5,209 protected Altiplano 0.07 AZE
chileno/boliviano
Rio San Juan tributario Partially . )
oeste &rea pre puna BOL55 16,283 protected Tarija-Jujuy 0.01 AZE
, . Not Madidi-Pilén Lajas-
Serrania Bella Vista BOL29 33,391 protected Cotapata 0.08 IBA
Serrania de Aguaragiie BOLS6 | 99,979 | Frotected Tarija-Jujuy 0.05 | IBA
Tacacoma-Quiabaya y Not Madidi-Pilén Lajas-
Valle de Sorata BOL30 87,333 protected Cotapata 0.13 IBA
Vertiente Sur del Parque | g 35 | 455 147 | Protected Isiboro-Amboré 0.13 | 1BA
Nacional Tunari
Yungas Inferiores de BOL33 | 299,026 | rotected Isiboro-Ambord 0.08 | IBA
Ambord
Yungas Inferiores de BOL34 | 425,537 | Frotected Isiboro-Amboré 0.15 | IBA
Carrasco
Yungas Inferioresde | g 35 | 1g93gqp | Protected Isiboro-Amboré 0.090 | 1BA
Isiboro-Sécure/Altamachi
Yungas Inferiores de Protected Madidi-Pilén Lajas-
Madidi BOL36 | 372,951 Cotapata 0.14 IBA
Yungas Inferiores de Protected Madidi-Pilén Lajas-
Pilon Lajas BOL37 249,857 Cotapata 0.12 IBA
Yungas Superiores de BOL38 | 245,304 | rotected Isiboro-Ambord 0.09 | IBA
Ambord
Yungas Superiores de Protected Madidi-Pilén Lajas- IBA
Apolobamba BOL39 | 436,794 Cotapata 0.15 AZE
Yungas Superiores de BOL40 | 205,748 | Protected Isiboro-Amboré 0.19 | IBA
Carrasco AZE
Yung_a_s Superiores de BOL41 | 240,426 Protected Madidi-Pilon Lajas- 0.14 IBA
Madidi Cotapata
Yungas Superiores de Partially . ) .
Mosetenes y Cocapata BOL42 | 337,229 protected Isiboro-Ambord 0.12 IBA

* Protected: > 80 percent overlap with a protected area.

Partially protected: 10-80 percent overlap.

Not protected: < 10 percent overlap. See the section 5.4 on protection of KBA for more information on designations.
T Nominated KBA.

Argentina

The southernmost portions of the humid montane forests and puna grasslands of the hotspot
reach into Argentina, where 76 KBAs were identified (Figure 5.6), covering an area of
2,398,807 hectares or 16 percent of the Argentinean section of the hotspot (Table 5.2). These
KBAs have an average area of 56,607 hectares but range from 370 hectares to 848,373
hectares (Table 5.8). None of the KBAs confirmed in the previous ecosystem profile have been
removed, but 11 KBA were added in the profile update, increasing the number of KBAs from 65
to 76 (Appendix 5.3). Although Argentina has a great diversity of habitats, all its KBAs have
low RBVs reflecting the wide distribution and low threat status of their species and lower
biodiversity due to being in subtropical areas.
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The KBAs with the highest RBVs are found in forests on the eastern slopes of the Andes and
the rest in the dry grasslands and scrub of the altiplano or puna. A few threatened species are
found in humid forests. One such example is the Tucuman amazon, also known as the alder
amazon (Amazona tucumana, VU), a parrot restricted to northern Argentina and southern
Bolivia with an important population stronghold in the El Rey National Park (ARG30). Another
is the Calilegua’s marsupial frog (Gastrotheca christiani, CR) endemic to Argentina, and with a
distribution that covers parts of the Parque Nacional Calilegua (ARG28) and Valle Colorado and
Valle Grande (ARG62), in the Tarija-Jujuy corridor. The only globally threatened fungus in the
hotspot, Stilbohypoxylon macrosporum (CR), known only from the Argentinian yungas, is also
found here. Most of the highest RBV KBAs for the country are small and located in forested
areas also known as “Yungas Argentinas”. Here, ongoing conservation efforts have succeeded
in limiting logging and forest conversion to some extent (CEPF 2015). KBAs in the Altiplano,
such as the Sistema de Lagunas de Vilama-Pululos (ARG8), encompass national parks with
lakes that support important concentrations of flamingos.
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Figure 5.6. KBAs in the Argentinean and Chilean Regions of the Tropical Andes
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Table 5.8. KBAs in Argentina

Laguna de Los Pozuelos

CEPF Area — .
KBA name code (ha) Protection Corridor RBV | Other
Abra Grande ARGL | 32,429 Partially Tarija-Jujuy 0.06 | IBA
protected
Partially G g
Acambuco ARG2 23,475 protected Tarija-Jujuy 0.07 IBA
Alto Calilegua ARG3 774 Protected Tarija-Jujuy 0.12 IBA
Caspala-Santa Ana ARG4 14,612 Protected Tarija-Jujuy 0.06 IBA
Cerro Negro de San Not
Antonio ARGS 2,934 protected | = 77 0.08 IBA
Not iy .
Chaco de Tartagal ARG66 50,125 protected Tarija-Jujuy 0.03 IBA
Cuesta de las Higuerillas ARG6 7,157 Not . 0.08 IBA
protected
Cuesta del Clavillo ARG7 | 9,144 Partially Yungas de Tucuman | 0.08 | IBA
! protected ’
. Not
Cuesta del Obispo ARGS8 25,434 protected | T 0.05 IBA
Not
Cuesta del Totoral ARGYS 7,733 protected | T 0.06 IBA
Not
El Fuerte y Santa Clara ARG10 17,891 protected | T 0.06 IBA
N Not .
El Infiernillo ARG11 707 protected Yungas de Tucuman 0.09 IBA
Fincas Santiago y San ARG12 | 32,942 | Protected Tarija-Jujuy 0.10 | IBA
Andrés
. ) . Partially G g
Itiyuro-Tuyunti ARG13 20,947 protected Tarija-Jujuy 0.05 IBA
La Cornisa ARG14 19,444 Protected | = ----- 0.09 IBA
Partially G g
La Porcelana ARG15 13,276 protected Tarija-Jujuy 0.05 IBA
Laguna El Peinado ARG67 7,803 Protected |  ----- 0.01 IBA
Laguna Grande ARG16 7,671 Protected | = ----- 0.00 IBA
Not
Laguna Guayatayoc ARG17 | 108,520 protected | T 0.02 IBA
Not
Laguna La Alumbrera ARG18 10,796 protected | T 0.01 IBA
Laguna Purulla ARG19 7,796 Protected | = ----- 0.01 IBA
Lagunas Runtuyoc-Los Not |
Enamorados ARG20 2,493 protected 0.02 IBA
Lagunas San Miguel y El Not ¢
Sauce ARG21 2,213 protected 0.09 IBA
Lagunillas ARG22 550 Protected | = ----- 0.02 IBA
., Not
Llanos de Jagué ARG68 45,842 | - |  ==--- 0.00 IBA
protected
Lotes 32 y 33, Maiz Partially |
Gordo ARG23 23,031 protected 0.03 IBA
Luracatao y Valles Not |
Calchaquies ARG24 | 267,288 protected 0.02 IBA
Monumento Natural ARG25 | 15,870 | Protected | = - 0.03 | IBA
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CEPF Area — .

KBA name code (ha) Protection Corridor RBV | Other
Pampichuela ARG26 1,827 Protected Tarija-Jujuy 0.10 IBA
Parque Nacional Baritu ARG27 65,123 Protected Tarija-Jujuy 0.12 IBA
Parque Nacional Calilegua | ARG28 68,333 Protected Tarija-Jujuy 0.12 IBA
Parque Nacional Campo .
de los Alisos ARG29 9,043 Protected Yungas de Tucuman 0.07 IBA
Parque Nacional El Rey ARG30 35,915 Protected | = ----- 0.06 IBA
Parque Nacional Los
Cardones ARG69 58,579 Protected | = ----- 0.03 IBA
Parque Provincial .

Cumbres Calchaquies ARG31 61,224 Protected Yungas de Tucuman 0.06 IBA
Eﬁ)rr‘?gae Provincial La ARG32 | 8,392 Protected Yungas de Tucuman | 0.10 | IBA
Parque Provincial Laguna G g
Pintascayoc ARG33 14,227 Protected Tarija-Jujuy 0.09 IBA
Parque Provincial Los
Nufiorcos y Reserva .
Natural Quebrada del ARG34 6,760 Protected Yungas de Tucuman 0.11 IBA
Portugués
Pueblo Nuevo ARG35 1,750 Protected | = ----- 0.01 AZE
. Not
Quebrada de Escoipe ARG70 637 protected | T 0.03 AZE
Quebrada de las Conchas | ARG71 54,564 Partially Yungas de Tucuman 0.08 IBA
! protected ’

Not IBA
Quebrada del Toro ARG37 54,938 protected | T 0.04 AZE
Quefloales de Santa ARG36 | 9,729 protected | = - 0.02 | IBA
Catalina
Reserva de la Biésfera
Parque Nacional San ARG72 848,373 Protected | = ----- 0.01 IBA
Guillermo
Reserva Natural de La .
Angostura ARG41 1,507 Protected Yungas de Tucuman 0.12 IBA
Reserva Natural Las Partially
Lancitas ARG42 12,008 protected | T 0.06 IBA
Reserva Provincial de Uso . .
Multiple Laguna Leandro ARG43 369 Protected Tarija-Jujuy 0.06 IBA
Reserva Provincial ARG73 | 389,369 | Protected | = - 0.00 | IBA
Laguna Brava
Reserva Provincial N
Olaroz-Cauchari ARG44 | 190,097 Protected Puna Trinacional 0.01 IBA
FA{ﬁZer"a Provincial Santa | \pca5 | 15,586 Protected Yungas de Tucuman 0.05 | IBA
Reserva Provincial y de la
Biésfera Laguna Blanca ARG46 | 522,754 Protected |  ----- 0.01 IBA
Rio Los Sosa ARG38 2,436 Protected Yungas de Tucuman 0.06 IBA
Rio Santa Maria ARG39 9,339 Protected Tarija-Jujuy 0.08 IBA
Rio Seco ARG40 30,654 Protected Tarija-Jujuy 0.07 IBA

Not
Salar del Hombre Muerto ARG47 58,810 protected | T 0.01 IBA
San Francisco-Rio Jordan ARG48 9,894 Protected Tarija-Jujuy 0.12 IBA
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CEPF Area — .
KBA name code (ha) Protection Corridor RBV | Other
San Lucas ARG49 | 25,925 Partially Tarija-Jujuy 0.05 | IBA
protected
Santa Victoria, Canani y ARG50 25,542 Partially Tarija-Jujuy 0.07 IBA
Cayotal protected
. Not
Sierra de Ambato ARG51 76,195 protected | T 0.06 IBA
. . Not .
Sierra de Medina ARG52 38,389 protected Yungas de Tucuman 0.08 IBA
. . Not .
Sierra de Metan ARG74 61,707 protected Yungas de Tucuman 0.11 IBA
Sierra de San Javier ARG53 11,792 Protected Yungas de Tucuman 0.07 IBA
Sierra de Santa Victoria ARG54 38,982 Not Tarija-Jujuy 0.02 IBA
protected
Sierra de Zenta ARGS55 37,688 Protected Tarija-Jujuy 0.09 IBA
Sierra Rosario de la Not .
Frontera ARG75 26,563 protected Yungas de Tucuman 0.06 IBA
. . Partially .
Sierras de Carahuasi ARG56 | 102,694 protected Yungas de Tucuman 0.05 IBA
. . Not
Sierras de Puesto Viejo ARG57 9,075 protected | T 0.08 IBA
Sistema de lagunas de | apGsg | 303,783 |  Protected Puna Trinacional 0.01 | IBA
Vilama-Pululos
Socompa y Llullaillaco ARG59 87,293 Protected | = ----- 0.01 IBA
Tiraxi y Las Capillas ARG60 13,008 Protected | = ----- 0.11 IBA
Not .
Trancas ARG61 32,091 protected Yungas de Tucuman 0.10 IBA
Valle Colorado y Valle ARG62 | 9,743 Protected Tarija-Jujuy 0.10 | IBA
Grande
. Not .
Valle de Tafi ARG63 33,550 protected Yungas de Tucuman 0.10 AZE
Yala ARG64 4,089 Protected | = ----- 0.06 IBA
Yavi y Yavi Chico ARG65 4,569 Not . 0.02 IBA
protected
A Not " .
Yuto y Vinalito ARG76 31,277 protected Tarija-Jujuy 0.08 IBA

* Protected: > 80 percent overlap with a protected area.
Partially protected: 10-80 percent overlap.
Not protected: < 10 percent overlap. See the section 5.4 on protection of KBA for more information on designations.

Chile

In Chile, the hotspot is located entirely on the semi-desertic altiplano where there are 12 KBAs
(Figure 5.5, 5.6) covering a total area of 495,771 hectares, equivalent to 7 percent of the
Chilean section of the hotspot (Table 5.2). Since the previous ecosystem profile four KBAs
were confirmed and three were removed (Appendix 5.3). The KBAs have small areas, and with
an average size of 48,917 hectares, they have the lowest country average in the Tropical
Andes and range from 804 hectares to 153,662 hectares (Table 5.9). Some KBAs correspond
with national parks, reserves and national monuments. Although there are several endemic
species in the KBAs, all with low RBVs, they form part of the distribution of only 12
Endangered and Critically Endangered species. These include the Chilean woodstar (Eulidia
yarellii, CR), which inhabits river valleys in desert areas, and the Critically Endangered
amphibians Telmatobius pefauri, T. philippii, and T. vilamensis. Several of the KBAs, such as
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Lagunas Bravas (CHI1), the Monumento Natural Salar de Surire (CHI2) and Parque Nacional
Lauca (CHI3) in the Saline Lakes corridor of the Chilean/Bolivian Altiplano (Figure 5. 5),
support locally important populations of aquatic birds such as ducks and geese, James's
flamingo (Phoenicoparrus jamesi), Andean flamingo (Phoenicoparrus andinus, VU) and horned
coot (Fulica cornuta).

The direct and indirect impacts of the mining industry constitute a major threat to KBAs in
Chile (CEPF 2015). One of the most significant adverse effects of this activity is the use of
large volumes of water. Mining operations extract water from deep underground aquifers,
thereby reducing the amount of water available for spring-fed wetlands. Water is a scarce
resource in this environment and is vital for the maintenance of aquatic birds, for which
several of the KBAs were defined.

Table 5.9. KBAs in Chile

KBA name CEPF Area Protection* Corridor RBV | Other
code (ha)
Laguna del Negro Partiall
Francisco y Laguna Santa CHI12 54,693 L — 0.029 IBA
protected
Rosa
Lagunas Bravas CHI1 804 A I — 0.011 | IBA
9 protected )

Lagos Salinos del
CHI2 15,814 Protected Altiplano 0.021 IBA
chileno/boliviano

Monumento Natural Salar
de Surire

Murmuntani CHI13 13,539 Not 0.046 AZE
protected

Lagos Salinos del
Parque Nacional Lauca CHI3 127,977 Protected Altiplano 0.027 IBA
chileno/boliviano
Lagos Salinos del

Altiplano 0.033 IBA
chileno/boliviano
Lagos Salinos del
CHI5 153,662 Protected Altiplano 0.024 IBA

Parque Nacional Salar de Not
Huasco CHI4 108,221 protected

Parque Nacional Volcan

Isluga chileno/boliviano
: Lagos Salinos del
I'z[féﬁgrd'”era Socoroma CHI6 | 5,848 ro'z‘:ctted Altiplano 0.026 | IBA
P chileno/boliviano
Reserva Nacional Los . ;
Flamencos-Soncor CHI10 66,430 Protected Puna Trinacional 0.024 IBA
Rio Vilama CHI14 27,808 Not Puna Trinacional 0.06 AZE
protected
. Not
Salar de Piedra Parada CHI11 2,715 protected | T 0.013 IBA
Not Lagos Salinos del
Zapahuira CHI15 9,482 protected Altiplano 0.08 AZE

chileno/boliviano

* Protected: > 80 percent overlap with a protected area.
Partially protected: 10-80 percent overlap.
Not protected: < 10 percent overlap. See the section 5.4 on protection of KBA for more information on designations.

5.3 Relative Biodiversity Value (RBV)

Across the hotspot, the RBV varies substantially depending on the number of species in each
threat category and the size of their distribution (Figure 5.7). Regionally, a latitudinal gradient
is found with higher RBVs in the northern Andean countries (Venezuela, Colombia, Ecuador)
and lower RBVs towards the central (Peru and Bolivia) and southern (Chile and Argentina)
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countries. This is consistent with the known pattern of higher biodiversity towards zero
latitude. The high biodiversity and endemism of the northern Andes could be explained by
greater topographic heterogeneity and ecosystem diversity generated by several mountain
ranges of different geological origins (Distler et al. 2009; Kattan et al. 2004). However, there
is evidence that water and energy availability, regional and evolutionary history of species and
their dispersal ability are as, or more, important drivers of speciation than landscape changes
(Jiménez et al. 2009; Ricklefs 2004; Smith et al. 2014). Additionally, the hotspot regions of
Andean countries such as Bolivia, Peru, Chile and Argentina have large areas of altiplano, high-
altitude deserts that are less diverse than the montane forests that predominate in Colombia
and Ecuador. On the other hand, the northern Andean countries have better representation in
the IUCN Red List (IUCN 2020). Colombia is the country with the highest number of animal
species assessed (6,845 species), and Ecuador the third (4,687 species), followed by
Venezuela (4,580 species). Although Peru is not among the northern Andean countries, it
seems to have been well assessed as it is in second place (4,994 species). In terms of plants
assessed, Ecuador holds first place (4,724 species), Colombia second (4,268 species), and
Peru third (3,031 species), followed by Venezuela (2,856 species).

At the local level, there is an altitudinal gradient where the RBVs are higher in the mountain
ranges and lower towards the inter-Andean valleys or flat areas of lower elevation, possibly
due to the greater number of species with restricted distribution found in the mountain ranges.
Likewise, for taxonomic groups such as birds (Kattan et al. 2004), amphibians (Armesto and
Sefaris 2017) and some plants (Salazar et al. 2015; Jgrgensen et al. 2011), there is a
correlation between their diversity and elevation-related factors such as precipitation and
temperature, with higher species diversity at medium elevations, between 1000 m and 3000 m
above sea level. In addition to its biodiversity and endemism, the RBV of this northern Andean
zone is possibly higher because habitat transformation and deforestation for agriculture and
cattle ranching is higher in this region (Wassenar et al. 2007). This is corroborated in this
profile’s hotspot ecosystem integrity impact assessment (Chapter 6), which takes into account
threats such as cattle ranching, agriculture and mining, among others, and shows higher
threat levels for Colombia and Ecuador, compared to Bolivia, Peru, Chile and Argentina.

According to the classification of KBAs, based on the RBV natural breaks, 46 KBAs were
identified as very high, 115 as high, 114 as medium, 114 as low and 85 as very low RBV
(Figure 5.8). More KBAs with higher RBVs were found in the northern Andean countries than in
the central and southern Andes. All very high RBV KBAs are located in Colombia (29) and
Ecuador (17). High and medium RBV KBAs are distributed among Venezuela (15 and 10,
respectively), Colombia (57 and 29), Ecuador (38 and 31), Peru (2 and 35) and Bolivia (3 and
9). In Venezuela, Colombia and Ecuador, no very low RBV KBAs were found. All KBAs in
Argentina and Chile have low and very low RBVs. For more details on the methodology, see
Appendix 5.4.
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Figure 5.7. Relative Biodiversity Value (RBV) of the Tropical Andes Hotspot

Relative Biodiversity Value
B o-0.05 (Low)
[ 0.05-0.1 e

[ Jo16-022 o
I 0.22-03
B o304
B o4 -1 (High)
[:] Hotspot

----- , Country Boundary

0 295 590

I:] Hotspot

I K54 > 0.4 Biodiversity Score

T \
[ o1-016 AN
AR
\I

-

Y

=N

n
.

.'i" ‘N
fraca
Bal

()
=

SR e
(1]

Antofa 8)

/ \
§

-

L ee—

TN,

ibo cas™ '?‘I'\‘ P
rqulsu'ﬂ’é‘f?\nh“’@i \__,-;Q 45 3

A ATN
b= |

Venezuela

de La Sierrg|

Argentina

89



Figure 5.8. Relative Biodiversity Value (RBV) of KBAs in the Tropical Andes Hotspot
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5.4 Legal Protection of KBA

Andean governments, local communities, international donors and conservationists have
invested enormous effort over the previous decades in establishing new protected areas in the
Tropical Andes Hotspot. In the previous profile, 606 national and subnational protected areas
were recorded, while as of October 2020, the date of preparation of this analysis, 2,960
protected areas were identified within or partially within the hotspot (Table 5.10).3 Of this
number 2,848 correspond to national, subnational and private protected areas, and 112 areas
with international designations such as Ramsar sites, Biosphere Reserves and other effective
area-based conservation modalities (OMEC, by its acronym in Spanish) established for each
country.* Together, these protected areas cover 43 million hectares, or 27 percent of the
hotspot area (Table 5.10). Within each country, the percentage of the hotspot under protection
varies from a low of 11 percent in Chile to a high of 49 percent in Ecuador.

The protection status of hotspot KBAs is variable, with around 63 percent of the area under
KBAs (within or partially within the hotspot) overlapping with a protected area, the remaining
37 percent is unprotected (Table 5.10). Of the 474 KBAs in the Tropical Andes, about 42
percent, or 199 sites, have at least 80 percent of their territory under some form of protection
(Table 5.11). These protected KBAs cover about 23 million hectares, an area about the size of
the United Kingdom, which is equivalent to 53 percent of the total area covered by KBAs.
These 199 KBAs include 75 sites of high and very high RBV, (Figure 5.8) and 34 are AZE sites.
A further 102 KBAs, which include 47 sites of high or very high RBV and 24 that are AZE sites,
have intermediate levels of protection, meaning that between 10 and 80 percent of their area
overlaps with a protected area. These KBAs cover 13 million hectares or 29 percent of the total
area with KBA designation, an area similar to the size of Nicaragua. The remaining 173 KBAs,
36 percent of all KBAs in the hotspot, which include 41 sites rated as high and very high RBV,
as well as 44 KBAs that are AZE sites, are not protected. These sites cover just over 7 million
hectares, an area equivalent to the size of Ireland.

It is important to note that the mapping information available on government open data
portals contains up-to-date information available and accessible for the analysis of protection
for biodiversity conservation in the Tropical Andes Hotspot, something that may not have been
available for the previous profile. However, in the case of Venezuela, the availability of
mapping data for protected areas was limited, because their information download portals are
deactivated or the information is not available. Likewise, World Heritage sites have not been
considered, due to the lack of information available for this conservation category.
Conservation strategies that are not recognized as protected areas by national governments
and do not have a consolidated GIS layer available for the entire country, such as municipal
protected areas in Colombia and Conservation and Sustainable use Areas in Ecuador, were not
considered.

3 Subnational protected areas are those managed at the departmental, provincial or other local government
level rather than a national government. International categories such as Ramsar sites or Biosphere
Reserves usually overlap national protected areas.

4 Other effective area-based conservation modalities (OMECs by its acronym in Spanish) include: Gran Chaco
Corridors for Argentina; Forest Reserve Law 1959 and Protective Productive Forest Reserves for Colombia;
PSB Conservation Areas and Water Protection Areas 2020 for Ecuador; and Conservation Concessions,
Ecotourism Concession, Concessions for Forest Products Other than Timber and Wildlife Concession for Peru.
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Table 5.10. Protection Areas for Biodiversity Conservation in the Tropical Andes Hotspot

Tropical
Protected area unit Venezuela Colombia Ecuador Peru Bolivia Argentina Chile Andes
Hotspot
National Areas Number 31 84 33 41 21 9 7 226
Area (ha) 1,901,862 3,888,203 2,710,975 5,627,427 5,642,593 347,253 766,170 20,884,483
Subnational Number Does not 234 3 13 76 27 Does not 353
Areas Area (ha) exist 2,730,013 95,040 759,022 1,522,385 2,618 418 exist 7,724,878
) Number Does not 561 1,637 71 Does not No No 2,269
Private Areas . . . . . .
Area (ha) exist 50,290 381,797 287,350 exist information information 719,438
Ramsar Sites Number 0 5 4 6 5 4 6 30
Area (ha) 188,469 96,325 101,494 4108 715 649,410 53,143 5,197,555
Does not
Biosphere Number 0 2 5 5 exist 4 1 17
Reserves Area (ha) 3,418,283 3,179,547 5,198,604 2,061,159 326,466 14,184,058
OECM* Number No No No 64 No 1 No 65
Area (ha) information information information 739,450 information 261,429 information 1,000,879
Total protected areas in the
hotspot per country 31 886 1,682 200 102 45 14 2,960
Total hotspot area under 1,901,862 9,034,802 5,737,404 10,004,274 9,923,062 5,349,966 810,671 42,762,042
protection (ha)*.
Hotspot area per country (ha) 6,952,395 35,028,997 11,786,708 45,326,966 37,000,978 14,872,835 7,384,220 158,353,100
% of total hotspot area under 27% 26% 49% 22% 27% 36% 11% 27%
protection
Total area of KBAs under 2,732,964 5,440,424 3,246,987 8,134 591 5,087,573 2,925,265 395,636 27,963,440
protection (ha)
KBA area per country (ha) 4,349,607 7,878,654 4,708,664 14,393,717 6,777,212 4,302,130 586,998 44,457,120
% area of KBA under protection 63% 69% 69% 57% 75% 68% 67% 63%

F Other effective area-based conservation modalities.

* The total area of the hotspot under protection is the sum of the area of all categories, minus areas where two or more categories overlap. Includes national,
sub-national and private protected areas and areas with international designations where conservation is the primary management objective. It does not include

indigenous territories or other land tenure regimes where biodiversity conservation or natural resource management is not the main objective. In Venezuela,

the availability of protected area mapping data was limited.




Table 5.11. KBAs and AZE sites under legal protection

Partially

Protected* Protected* Not protected* Total
Number of KBAs 199 (42%) 102 (22%) 173 (36%) 474
Area of KBAs in 22,916,738 (53%) | 13,059,769 (30%) | 7,021,753 (16%) | 42,998,260
hectares
Number of KBAs
with high and very 75 (46%) 47 (29%) 41 (25%) 162
high RBVs
Number of AZE sites 34 (33%) 24 (24%) 44 (43%) 102

* Protected: > 80 percent overlap with a protected area.
Partially protected: 10-80 percent overlap.
Not protected: < 10 percent overlap.

It should also be noted that this analysis of protected areas takes into account different forms of
conservation protection. However, the level of protection afforded to species and sites varies
according to the form and even according to the capacities of governments or civil society
organizations to manage and administer each of these conservation strategies. However, some
KBAs may overlap with indigenous territories or other land management designations that were
not considered but which afford them protection even though they do not necessarily have
biodiversity conservation as a management objective. Indigenous reservations, for example,
often have a form of communal land ownership that may have sustainable natural resource
management as an objective.

Despite these advances in conservation strategies, 73 percent of the land in the Tropical Andes
Hotspot, equivalent to 115 million hectares, an area about the size of Colombia, is still
unprotected. This suggests that the implementation of activities in these KBAs is an important
alternative to complement the conservation efforts that have been carried out in the hotspot in
recent decades. This strategy could not only contribute to the strengthening of protected areas
but also to the formation of new protected areas and new conservation and sustainable
development areas where the main actors are civil society organizations in coordination with
national or sub-national environmental institutions.
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Figure 5.9. Status of Public Protection of KBAs in the Tropical Andes Hotspot
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5.5 Ecosystem Services of the KBAs
Water availability

Besides being places with amazing biodiversity and species endemism, tropical montane
ecosystems are important areas for water for human consumption, agricultural use, and
hydropower generation in Andean countries. Cloud and rain forests, yungas and paramos are
among the ecosystems that capture water, either from frequent precipitation or fog, and suffer
little evaporation losses due to high atmospheric humidity and cloudiness (Aparecido et al. 2018;
Bruijnzeel et al. 2011). Paramos also have a good capacity for water storage thanks to their
porous soil type, which is rich in organic matter. Forests also help prevent soil erosion and
landslides, and this contributes to better water quality.

As the demand for food increases, water scarcity is becoming more and more imminent, so much
so that in California, USA, water began to be traded on the Wall Street futures market in
December 2020 (Redaccion Medio Ambiente, 2020). Of the water consumed globally, 92 percent
is used for agriculture. Much of this is wasted by irrigation systems that lose water through
evaporation or soils through which water drains before it can be absorbed by roots ("The best way
to solve the world's water woes is to use less of it", 2020). Strategies to secure the resource for
people and biodiversity include regenerative soil agriculture systems that increase carbon
sequestration and water storage (White 2020) and the conservation of sites that are important for
water provision.

To determine the importance of sites in their capacity to provide water in the Tropical Andes
Hotspot, KBAs were ranked according to total water availability (Table 5.12, for details of the
methodology, see Appendix 5.6). Of the 474 KBAs assessed, five were rated with “Very High”
water availability, and 15 were rated “High”. The KBAs with very high water availability in the
Tropical Andes Hotspot are located on the eastern slopes of the Andes Cordillera in Peru (Figure
5.10): Cordillera del Céndor (PER31), Cordillera Vilcabamba (PER33), Reserva Comunal El Sira
(PER81), Manu (PER60), Bahuaja-Sonene (PER100). The latter two are located largely outside the
hotspot boundary, largely in the Amazon, yet all share characteristics of the Andes. These KBAs
are the ones with the highest water availability in this analysis possibly due to their large surface
area, an important caveat for this methodology. There are KBAs located in ecosystems such as
paramos and Andean forests that are very important for the hotspot's water supply and storage
but did not particularly stand out due to their relatively smaller areas.

The high value KBAs are scattered in the Andes Mountains, mostly in Colombia, Ecuador and
Bolivia (Figure 5.10). The 15 KBAs with high hotspot water availability include: Serrania de San
Lucas (COL108), Parque Nacional Natural Sierra de la Macarena (COL71), Parque Nacional Natural
Paramillo (COL69), Yungas Inferiores de Carrasco (BOL34), Parque Nacional Sangay (ECU51),
Parque Nacional Natural Sierra de Santa Marta and its surroundings (COL110), Cordillera del
Céndor (ECU27), Rio Abiseo National Park and buffer zone (PER114), Cotacachi-Cayapas
Ecological Reserve (ECU61), Yungas Inferiores de Madidi (BOL36), Perija National Park (VEN12),
Serrania de los Paraguas (COL106), Yungas Superiores de Mosetenes y Cocapata (BOL42),
Cayambe-Coca National Park (ECU59), and Sumaco-Napo Galeras National Park (ECU52). In
contrast, all KBAs in Argentina and Chile are classified with low availability.
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Table 5.12. KBA Rating for Importance of Water Provision for Domestic Use, Number
of KBAs in the Tropical Andes Hotspot

Number of KBAs
Country - - -
Very High High Medium Low Total
Argentina - - - 76 76
Bolivia - 3 6 38 47
Chile - - - 12 12
Colombia - 5 13 101 119
Ecuador - 5 7 76 88
Peru 5 1 8 92 106
Venezuela - 1 5 20 26
Total 5 15 39 415 474

Source Data: Mulligan 2020. AguaAndes. http://www.policysupport.org/waterworld
Model Source: Mulligan et al. 2010.

Classification of water availability, mm/year:

Very high: 20 696 453 - 43 908 617

High: 6 840 750 - 20 696 453

Medium: 2 145 373 - 6 840 750

Low: -1 809 550 - 2 145 373
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Figure 5.10. Provisioning by KBAs of Water Availability in the Tropical Andes Hotspot
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Carbon storage

Tropical Andes KBAs collectively store 7,345 million metric tons of carbon (t C) in their plant
biomass (Table 5.13). This is equivalent to the amount of carbon emitted by 5,278 million
passenger vehicles driven in a year, a volume that slightly exceeds Mexico's carbon budget from
2016 to 2025 to comply with the Paris Agreement (Erdes 2020). Peru's KBAs store the largest
amount of carbon of all Andean countries, 3,358 million t C, or 46 percent of total carbon stored in
the hotspot's KBAs. This capacity is due to the vast expanses of Peru's KBAs and the large
amounts of carbon stored in them, particularly those extending into the Amazon.

The sum of carbon stored in each KBA averages 154,952 t C and varies substantially, from zero t
C to 6,739,821 t C, depending on its vegetation. KBA dominated by paramos grasslands, high-
altitude puna scrub or lagoons have a smaller standing biomass of carbon per unit area than KBAs
dominated by high canopy forests. However, ecosystems like paramos or puna with wetlands with
organic soil or peat, such as peatlands, store significant amounts of carbon that are not reflected
in carbon storage calculations based on plant biomass. It is estimated that the planet's peatlands
contain 600-700 Gt C, exceeding the carbon stored in global vegetation, approximately 560 Gt C
(Turetsky et al. 2015).

KBAs in Colombia, Ecuador, Peru and Bolivia average more than 150 t C per hectare (Table 5.13),
reflecting the dominance of forest habitats in these areas. Carbon storage is lower in Chile and
Argentina, where the KBAs are characterized by shrublands and deserts rather than forests. The
five KBAs with very high carbon storage are in Peru (Table 5.14): Cordillera Vilcabamba (PER33),
Cordillera del Céndor (PER31), Reserva Comunal El Sira (PER81), Manu (PER60) and Bahuaja-
Sonene (PER100). The six KBAs with high carbon storage are located in Colombia, Peru and
Bolivia (Table 5.14): Serrania de San Lucas (COL108), Parque Nacional Natural Sierra de la
Macarena (COL71), Parque Nacional Natural Paramillo (COL69), Parque Nacional Rio Abiseo and
buffer drea (PER114), Yungas Inferiores de Carrasco (BOL34) and Yungas Inferiores de Madidi
(BOL36). The KBAs with the highest carbon storage rankings are found mainly in northern
Colombia and Ecuador and on the Andes' eastern slopes in Ecuador, Peru and Bolivia (Figure
5.11). For more details on the methodology for calculating carbon storage in the Tropical Andes,
refer to Appendix 5.7.

Table 5.13. Estimated Carbon Storage in KBAs in the Tropical Andes Hotspot

Country KBA Area of KBAs St;;e:lsm Store(dt |cr:|)KBAs Stored in the
(t C ha'l) hotspot KBAs

Argentina 76 4,302,130 48 208,339,867 3

Bolivia 47 6,777,212 158 1,069,293,726 15

Chile 12 586,998 4 2,609,487 0.04

Colombia 119 7,878,654 169 1,328,189,869 18

Ecuador 88 4,708,664 180 845,395,490 12

Peru 106 14,393,717 233 3,358,483,639 46

Venezuela 26 4,349,607 122 532,394,696 7

Total 474 42,996,982 171 7,344,706,774 100

Source: Avitabile et al. 2016.
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Table 5.14. KBA Rating for Importance for Carbon Sequestration in the Tropical Andes
Hotspot. Number of KBAs

Pai No. KBA

as Very high High Medium Low Total
Argentina - - - 76 76
Bolivia - 2 10 35 47
Chile - - - 12 12
Colombia - 3 9 107 119
Ecuador - - 11 77 88
Peru 5 1 6 94 106
Venezuela - - 5 21 26
Total 5 6 41 422 474

Source: Avitabile et al. 2016.

Carbon Storage Classification (t C):
Very high: 3,211,301 - 6,739,821
High: 1,177,059 - 3,211,301

Medium: 311,917 - 1,177,059

Low: 0 - 311,917
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Figure 5.11. Estimated Carbon Sequestration in KBAs in the Tropical Andes Hotspot
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5.6 Corridor Outcomes

The Tropical Andes consists of mountain ranges running north to south, more or less parallel and
separated by valleys that have been largely transformed into urban and agricultural landscapes.
This geography limits the delineation of corridors, mainly to areas along the mountain ranges.
Additionally, at the local level the relative biodiversity values (RBVs, Figure 5.7) demonstrate an
important relationship with the elevation gradient in the Andes, with the highest values on the
mountain ranges. Likewise, KBAs in the Andes are located on both the eastern and western slopes
of the Andes. Within this natural biogeographic constraint, corridor outcomes were defined to
meet three objectives: to provide connectivity between KBAs with similar species, species
irreplaceability and habitats; to group KBAs that provide ecosystem services to the same
population centers; and to provide for the needs of wide-ranging landscape species.

The 2015 CEPF ecosystem profile identified several corridors spanning a wide range of climate
regimes that provide more opportunities at the regional scale for species to track suitable climates
as they move across the landscape. However, based on the recommendations of experts who
contributed related information on species, ecosystems, and the shared socio-political context of
these landscapes, the profile update includes certain modifications to the corridors that allow for
coherent and coordinated deployment of conservation strategies.

This analysis resulted in a total of 28 corridors in the hotspot, including nine corridors shared
between two or three countries and corresponding to an area of 52.2 million hectares or 33
percent of the hotspot (Table 5.15, Figure 5.12). Of the 474 KBAs in the hotspot, 299 KBAs fall
within a corridor. The vast majority of the highest RBV KBAs for each country are also included
within corridors. The delineated corridors include around 10 KBAs on average, with the La
Victoria-La Cocha-Sibundoy corridor in Colombia having the lowest number, with three KBAs, and
the bi-national corridor between Argentina and Bolivia, Tarija-Jujuy, encompassing the highest
number, with 27 KBAs (Table 5.16). The corridors also show a wide variation in the percentage of
their area under protection. Across the hotspot, the average area under protection within the
corridors is 53 percent (Table 5.16), but the range goes from 17 percent in the Peruvian Tierras
Altas of the Lima-Junin corridor to 98 percent in the Colombian Cordillera Central corridor and the
Ecuadorian Western Azuay corridor.

Table 5.15. Summary of Corridor Outcomes for the Tropical Andes Hotspot

Numl_:er of . Percentage of
(shared witn | Andes Hotspot | oo TR, |t PoteBot

country) corridors
Argentina 3(2) 14,872,835 3,800,126 26
Bolivia 5 (4) 37,000,978 16,843,918 46
Chile 2 (2) 7,384,220 2,705,397 37
Colombia 11 (3) 35,028,997 11,250,508 32
Ecuador 7 (3) 11,786,708 6,803,414 58
Peru 7 (3) 45,326,966 6,551,962 14
Venezuela 3(2) 6,952,395 4,204,389 60
¥:’:;5:‘:‘tl ;"des 28 (9) 158,353,100 | 52,159,713 33

101




Table 5.16. Characteristics of Corridors in the Tropical Andes Hotspot

Percentage
Corridor name Countr No. of Total area of
Y KBAs (hectares) protected
area

Venezuelan Andes Venezuela/Colombia 13 3,419,306 39
Tumbes-Loja Dry Forests Ecuador/Peru 14 475,808 97
Carpish-Yanachaga Peru 8 1,162,784 36
Céndor-Kutuku-Palanda Ecuador/Peru 11 1,688,275 40
Central Cordillera Colombia 7 1,480,392 98
Central Coast Cordillera Venezuela 6 544,494 55
Perija Cordillera Venezuela/Colombia 4 1,414,593 42
Vilcanota Cordillera Peru 10 2,186,306 43
Bogota Eastern Cordillera Colombia 4 871,998 45
Awa-Cotacachi-Illinizas Ecuador/Colombia 24 2,039,201 53
Cotopaxi-Amaluza Ecuador 7 1,362,858 64
Isiboro-Ambord Bolivia 13 4,271,376 52
La Victoria-La Cocha-Sibundoy Colombia 3 728,547 26
Chilean/Bolivian Altiplano Bolivia/Chile 9 6,780,807 22
Saline Lakes

Madidi-Pilon Lajas-Cotapata Bolivia/Peru 18 5,055,482 44
Northeastern Peru Peru 6 1,811,338 24
Northeast ofQuindio Colombia 15 643,853 72
Northeast Cordillera Colombia 12 2,891,170 44
Northeastern Ecuador 5 1,290,706 94
Watern Azuay Ecuador 6 283,388 98
Paraguas-Munchique-Bosques .

Montanos del Sur de Antioquia Colombia 15 2,068,599 63
Sangay Podocarpus Ecuador 11 927,212 56
Trinacional Puna Ch”e/Argv‘?;‘“”a/Bo” 6 3,723,424 52
Sierra Nevada de Santa Marta y Colombia 5 772,168 70
alrededores

Sonsén-Nechi Colombia 12 1,293,218 25
Tarija-Jujuy Argentina/Bolivia 27 2,844,423 60
Lima-Junin Highlands Peru 5 337,040 17
Tucuman Yungas Argentina 17 1,340,333 18
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The identification of corridors that maintain north-south connectivity along the Andean cordilleras,
and the location of KBAs in these cordilleras, support conservation of the habitat for threatened
species with wide latitudinal distributions (<130,000 km2) along the mountain ranges. These
species include mammals such as the spectacled bear (Tremarctos ornatus, VU), the mountain
tapir (Tapirus pinchaque, EN), the brown spider monkey (Ateles hybridus, CR) and the Andean
mountain cat (Leopardus jacobita, EN); as well as bird species such as the yellow-eared parrot
(Ognorhynchus icterotis, EN) and the black-and-chestnut eagle (Spizaetus isidori, EN). Similarly,
the delimitation of corridors that group KBAs with similar habitats and species provides areas with
natural habitat cover and sufficient altitudinal gradients that facilitate the exchange of individuals
between populations and allow altitudinal movement in response to climate change. This improves
the species’ chances of survival and maintaining their genetic diversity.
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Figure 5.12. Corridors Identified for the Tropical Andes Hotspot
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6 THREATS TO BIODIVERSITY IN THE HOTSPOT

6.1 Introduction

The Tropical Andes Hotspot is considered the most important in the world in terms of biological
richness, but its long history of human occupation has caused a profound transformation from
natural to anthropogenic landscapes. According to World Bank data, between 1960 and 2015,
the countries that are part of the hotspot have doubled their population, which in many cases
is concentrated in the Andean region. This is the main reason why the region today faces
intense pressures that create environmental and social impacts Llambi et al. 2019; Correa-
Ayram et al. 2020).

In addition to the increasing concentration of people, there is a growing road infrastructure
that provides permanent access to agricultural storage centers, processing plants, local and
regional markets and airports. As a result, the fertile agricultural soils of the Ecuadorian,
Colombian and northern Peruvian Andes are covered by pastures for dairy cattle and
agricultural crops. Crops include those grown for domestic and commercial consumption (e.g.,
potatoes and other tubers, wheat, barley, corn, legumes and fruits), and for export (e.g.,
broccoli, artichoke, quinoa, avocado, cut flowers, coffee and cacao). The natural vegetation of
the inter-Andean valleys, slopes and adjacent high plateaus has been lost, as has been the
associated richness and biodiversity, especially in the northern Andes (Corrales 2001,
Wassenar et al. 2007, Rodriguez E. et al. 2012, in CEPF 2015). However, many of these
transformations are difficult to quantify (Buytaert et al. 2006; Tognelli et al. 2016).

To protect these natural Andean landscapes, which include KBAs and corridors, one of the
most effective strategies proposed in the 2015 ecosystem profile, and which is still being
pursued, is the establishment of protected areas and the definition of conservation corridors
(Olson 2010; Tognelli et al. 2016; CEPF 2015). Protected areas are useful because they help
maintain the largest possible expanses of forests and native vegetation under a legal
conservation regime. In addition, they protect other important natural vegetation types,
associated ecosystem services and biodiversity. In the case of corridors, they allow for macro
planning based on connectivity between ecosystems. There is, however, still much to be done
in the hotspot; only 27 percent of the ecoregions of Bolivia, Colombia, Ecuador, Peru and
Venezuela are protected and barely 17 percent are connected (Castillo et al. 2020). Section
5.4 discusses the legal protection status of KBAs in greater depth.

The national consultation workshops analyzed 118 Tropical Andes KBAs with important
biodiversity values, all of which are under some level of threat, regardless of their degree of
protection. This phenomenon is due to a combination of impacts, which include (1) mining, (2)
deforestation (which is often a direct result of the other threats), (3) advancement of the
agricultural frontier, (4) changes in human demographics, which includes the illegal occupation
of land, and (5) hunting and trafficking of flora and fauna. (Table 6.1). Each of these threats is
discussed in depth throughout this chapter and related to the affected KBAs and corridors.

In order to protect the remaining natural ecosystems and their associated services, the
national governments of the Andean countries have increased their investments in
conservation in recent years (see Chapter 11), although this trend may be reversed due to the
COVID-19 pandemic. While still insufficient to confront the serious threats to the hotspot,
these efforts have been directed at consolidating protected area management systems. These
investments and efforts have included strategies for economic incentives, research,
monitoring, sustainable management of productivity in the zones of influence, and
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environmental education. As a complement to this process, civil society has promoted the
declaration of new private protection schemes, some of which are focused on KBAs and have
different management schemes. For example, the Reserva Natural Meremberg (COL90) is
managed by a family; the Reserva Natural El Pangan (COL86) is managed by the NGO
Proaves; in the Laguna La Cocha KBA (COL50), the Asociacion para el Desarrollo Campesino
has been implementing conservation-production initiatives for more than 40 years; the
Reserva Natural La Planada (COL88) is managed by the Awa indigenous people; La Estacién
Bioldgica Villa Carmen, managed by the Asociacién para la Conservacién de la Cuenca
Amazdnica, is within the Kosfiipata-Carabaya KBA (PER44) and in Ecuador certain conservation
areas are managed by municipal governments, communities and private citizens within the
Maquipucuna-Rio Guayllabamba (ECU43) and Los Bancos-Milpe (ECU41) KBAs.

6.2 Classification and Quantification of Threats

The cumulative index of current anthropogenic impacts, derived from the Landscape Condition
Model, was used to quantify the level of threat in the hotspot and its corridors and KBAs
(Comer et al. 2013). This model evaluates the impact of threats on ecosystem integrity,
allowing the spatial representation of each threat in the hotspot. Information on eight factors
was taken into account for its development: livestock, agriculture, main roads, urban areas,
hydrography, mining concessions, airports, and hydrocarbon concessions for the period 2010
to 2020 (depending mainly on the availability of information in each country). For the case of
Venezuela, for example, data were only found for three of the eight factors.®

At the hotspot level, the model shows higher levels of impact for Colombia and Ecuador, as
well as in northern and central Peru, in contrast with the rest of the countries (Figure 6.1).
Figure 6.1 shows that the greatest impacts are associated with the road network. The
construction of roads alone implies a transformation of the territory that also catalyzes other
threats such as mining, agriculture, livestock and the establishment of population centers. A
comparison of these results with those of the 2015 ecosystem profile shows that the trend of
converting the northern Andean valleys into areas for agricultural use, with high population
levels, continues. This is the case in the valleys of Colombia and Ecuador, which are intensively
used for the establishment of crops. In the Andes of Peru, Bolivia, Chile and Argentina,
however, agricultural use is reduced and the concentration of human populations is lower due
to the adverse climate and higher altitude (Tapia 2020).

3 Subsequently, each factor was assigned an intensity rating at the site that reflects the degree to which the
type of land use is compatible or not with biodiversity conservation. The intensity ratings of the factors were
adapted from the study developed by Jarvis et al. (2009) for South America. The model results are
presented using the 13 km? hexagon plot, thus covering the entire hotspot (shown in Figure 6.1) (this metric
was also used to represent the Relative Biodiversity Value, discussed in Chapter 5). Regarding the results at
the corridor and KBA level, these were represented as a function of the mean value of the hexagons
intersecting the corridors and KBAs (See Figures 6.2 and 6.3). For more information see appendix 6.1.
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Figure 6.1 Landscape Impacts in the Tropical Andes Hotspot
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Figure 6.2 presents the threat level of the KBAs and shows a high similarity with the impact
index at the hotspot level (Figure 6.1). The KBAs with the highest threat level are located in
the Eastern, Central and Western Cordilleras of Colombia, in the north and south of Ecuador
and in the north and center of Peru, coinciding with areas of high concentration of mining
concessions, main roads, urban areas and extensive agriculture. The KBAs with the highest
impact indices across the hotspot are Agua Rica (ECU4), Villavicencio (COL120), Parque
Nacional Tingo Maria (PER71) and Cochabamba (BOL48). No KBA in Venezuela, Chile or
Argentina has a high impact value.

In general terms, the level of threat presented in the previous ecosystem profile coincides with
the current one. That is to say, the KBAs located in the Eastern, Central and Western Cordillera
of Colombia, northern Ecuador, and the border area between Ecuador and Peru continue to
register a higher level of threat (CEPF 2015).

Most of the KBAs have a low level of threat. This could be due to the tendency to delineate
KBAs to include natural cover or protected areas. This does not mean that they are not subject
to stressors, but rather that they are located in areas where current land uses and
infrastructure have a relatively lower impact.
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Figure 6.2. Threats to KBAs in the Tropical Andes Hotspot
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According to Figure 6.3, the level of threat in the hotspot corridors shows a high impact in the
Northeast Quindio corridor in Colombia, to the north and south of Ecuador, and to the north
and center of Peru, while the other corridors show low and medium values.

The current analysis of the threat level of the corridors coincides to a large extent with that of
the 2015 ecosystem profile. The Northeast Quindio corridor continues to have at a high threat
level, although the corridors located in the Eastern Cordillera moved to a medium-high level,
probably due to the availability of more information from that area to inform analysis, as well
as the development of nearby major cities (e.g., Bucaramanga and Bogota).

Four corridors in Ecuador, Awa-Cotacachi-Illinizas, Oeste de Azuay, Sangay-Podocarpus and
Bosques Secos de Tumbes Loja, have an increased level of threat, compared to the 2015
ecosystem profile. It is highly probable that this situation is based on the proximity to cities
that have grown and increased their population density in recent years.

In the case of the Peru-Ecuador border, the situation has changed slightly compared to the
2015 ecosystem profile. On the one hand, the Bosques Secos Tumbes-Loja corridor continues
to have a high level of threat. Other corridors have an increased level of threat. For example,
the Northeast Peru corridor is threatened by roads and dams, and the Carpish-Yanachaga
corridor is pressured by road construction and agricultural expansion.
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Figure 6.3. Threats to the Corridors of the Tropical Andes Hotspot

Barranquilla

Maracaibo Caracas < SH)

M a A Sierra Nevada de — T
p Santa Marta y Central,.Coast.Cordillera
% )

alrededores

PerijaCordillera

‘enezuelan Andes Ve nezue Ia

\\Santa Cruz
. T de La Sierra
°

Sonsén-Nechi

Sucre
) °

~——_Chilean / Bolivian Altiplano
| Saline Lakes

» Bolivia

Paraguas-Munchique-
BosquesMontanos.del
Sur de Antioquia

Northeast
Cordillera

" Bogota Eastern

Northeast of Quindi Cordillera

Awa-Cotacachi-

lllinizas Central Cordillera

Colombia , b i
Tarija-Jujuy
La Victoria-La Cocha-Sibundoy Trinational Puna Gﬁl:-’sgrt\er 4

Northeastern Tucuman Yungas

Argentina

Sangay Podocarpus 4

Peru

Coéndor-Kutuku-Palanda

Northeastern Pert Current Impact
Index

B 0.09-0.13 (Low)

1 0.13-0.22

Carpish-Yanachaga 0.22-0.29

0.29 - 0.34 (High)

Tumbes - Loja
Dry Forests

Lima - Junin =
Highlands 3 'm
y 9 Bolivia
= f".Cuzc 1
Slias Madidi-Pilon Lajas-Cotapata
Vilcanota
Cordillera
Isiboro - Amboro
0 100 200 400
— — KM

|:| Country Boundary

Cl Hotspot

... SantaCruz
"o de La Sierra

4




Comparing Figures 6.2 and 6.3 shows that the impact index value is higher in corridors than in
KBAs. This is explained by the fact that the highest impact values are concentrated outside
KBAs, but are located within corridors. This makes sense considering that about 63 percent of
the hotspot area under KBA coverage overlaps with protected areas (see section 5.4). These
areas tend to have lower levels of the impact factors considered for the development of this
model. The level of impact in the corridors is now higher than that determined in the previous
ecosystem profile. This may be due to two factors. First, the modelling information in the
previous profile used values from the years 2000 to 2012, while in this ecosystem profile they
are more recent and, the impacts have increased in the hotspot over the years. Second, the
transparency laws of the hotspot countries have facilitated access to more complete
information than in the past. A clear example of this is the comparison between the mining
concession maps of the previous profile and the current profile. By country, the corridors with
the highest impact index are: Northeast Quindio in Colombia; Awa-Cotacachi-Illinizas, West
Azuay, Bosques Secos de Tumbes Loja and Sangay-Podocarpus in Ecuador and Northeast Peru,
Carpish-Yanachaga and Tierras Altas de Lima-Junin in Peru.

It is important to mention that the threat values for KBAs and corridors resulting from the
model do not necessarily coincide with the threat results from the prioritization of KBAs (see
Chapter 13) identified by the experts in the national workshops. This is due to two factors.
One, the model uses the most recent information available for the period 2010 to 2018, while
the prioritization gives forward-looking threat values formulated from information provided by
the experts based on their updated knowledge of the area. Two, the model, and the resulting
maps shown in this chapter, were prepared with quantitative data, while the opinions
expressed by the experts in the workshops are based on perception; therefore, qualitative
values were used for the prioritization.

6.3 Frequency of Threats in KBAs and Corridors

To determine the prevalence of threats in the hotspot, 146 surveys were conducted with
experts representing NGOs, indigenous organizations, public officials and researchers from the
seven hotspot countries. The results were evaluated in relation to the severity and the
frequency of occurrence of threats. The prevalence of threats in the KBAs and corridors was
thus estimated (Table 6.1).

Table 6.1 Update of the Prevalence of Threats in KBAs and Corridors by Country
according to the Opinion of 146 Experts

g L 5 3
= g o 8 - 5 g Relative
Threat category S = ‘s g 8 ] N importance
) 2 o S 0 e g of threats
< o w S
Climate change XXX XXX XXXX XXX XXX XXX XXX 22
Mining XXXX XXX XXXX XXX XXX XXX XX 22
Deforestation XXX XXX XXX XXX XXX XXX XXX 21
Advancement of
agriculture
(annual and tree XXX XXX XXX XXX XXX XXX XXX 21
crops)
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Illegal occupancy

and insecure land XX XXX XXX XXX XXX XXX XXX 20
rights

Hunting and

trafficking of XXX XXX XXX XXX XX XXX XXX 20
flora or fauna

Illegal logging XXX XXX XXX XXX XX XXX XXX 20
Human XX XXX XXX XX XXX XXX XXX 19
colonization

New

infrastructure XXX XXX XXX XXX XX XXX XX 19
(roads and dams)

Animal grazing XX XXX XXX XXX XXX XX XXX 19

Expansion of
urban areas

Illegal crops
(coca, XX XXX X XXX XXX XXX XX 17
poppies,etc.)

Insecurity and

XX XX XX XXX XXX XXX XXX 18

' XXX XX XX XXX XXX XXX XXX 17
violence
Industrial XX XX XXX XX XXX XX XX 16
agriculture
Firewood X XX XX XX XXX XX XXX 15
collection

Unorganized or
expanding XX XX XX XXX XX XX XX 15
tourism

Source: National Consultation Surveys, 2020.
*4 js very important and 1 is not important

Local experts surveyed perceive the most important threats to the KBAs and corridors across
the hotspot to be climate change, mining, deforestation, agricultural encroachment, illegal land
occupation and migration, hunting, trafficking of flora or fauna, and illegal logging. Medium-
impact threats were illegal crops (coca, poppy, etc.), insecurity or violence, industrial
agriculture, firewood collection and disorganized tourism. The differences in the sum of threats
between countries are small.

When compared to the 2015 results, the threats identified as the most important were mining,
new infrastructure (roads), agriculture (including subsistence and commercial but not industrial
agriculture), grazing and deforestation (CEPF 2015). The minor threats cited in the previous
ecosystem profile were hunting, illegal trafficking of flora and fauna, illegal logging, firewood
collection and industrial agriculture. There is a slight change in the experts' perception of
threats in the last five years, especially in relation to climate change, hunting and illegal
trafficking of flora and fauna. These are considered major threats in the hotspot in the present
ecosystem profile, but not in the previous one.

Another initiative related to identifying environmental problems in the hotspot is the study
carried out by the Universidad Andina Simén Bolivar (Ecuador headquarters), based on the
perception of those attending the regional course "Management of Conservation Projects"
(sponsored by CEPF). Under this study, environmental problems in the hotspot were grouped
under 15 themes, the most important of which were: deforestation (15.5 percent), expansion
of the agricultural frontier (14.04 percent), mining (12.87 percent) and loss of water sources
(9.94 percent) (BYOS and UASB 2020). These results coincide, to some extent, with those
presented in this document.
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6.4 Assessment of the Main Threats in the Hotspot

This section analyzes in detail the main threats referred to the hotspot, based on the
results shown in Table 6.1.

Deforestation

During the years 2001 to 2019, hotspot countries lost 24.1 million hectares of forest
cover at the national level. Argentina had the highest deforestation rate (314,000
hectares per year), the same as between 2001 and 2012 (CEPF 2015). The country
with the second highest deforestation rate was Bolivia, with 300,000 hectares per
year, followed by Colombia, which lost 229,150 hectares per year (Table 6.2).

Each country in the Andean region used different methods to obtain data on forest
cover loss and deforestation rates. Therefore, when looking at the figures below, it
should be understood that the estimations of the rate of forest cover change were

done at different scales: some at the national level and others at the sub-national

level.

Table 6.2. Forest Cover and Annual Deforestation Rates in Hotspot Countries
2001 to 2019

Indicator Argentina | Bolivia Chile | Colombia | Ecuador Peru Venezuela Total
Area of the
country (million 278 108.3 75.7 113.6 25.6 129.2 91.2 821.6

hectares) *

Forest cover as of
2001 (million 40.1 65 19.5 82.4 19.1 78.2 57.1 361.4
hectares)*1

Forest cover by
2019 (million 34.1 59.3 17.5 78.1 18.3 75.1 55 337.4
hectares)*1

Forest loss (2001
2019) million
hectares in the
country*

5.9 5.7 2 4.4 0.8 3.1 2.1 24

Annual
deforestation rate
2001 - 2019
(million
hectares/year) in
the country*

0.31 0.3 0.1 0.23 0.04 0.16 0.11 1.25

Area of the
country in the
hotspot (million
hectares)**

14.8 37 7.4 35 11.8 45.3 6.9 158.3
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Forest loss (2001
- 2019) million
hectares in the
hotspot* *

0.26 0.6 0 1.5 0.26 1.2 0.2 3.9

National
contribution to
forest loss in the
hotspot

7% 15% 0% 37% 7% 29% 5% 100%

Annual
deforestation rate
2001 -2019 13,823 31,566 7.5 78,524 13,813 61,635 10.8
(hectares/year) in
the hotspot**

Hansen/UMD/Google/USGS/NASA. 2020. Global Forest Change 2000-2019.
*The data corresponds to the whole country.

Source: https://www.globalforestwatch.org/

** Data corresponds to the hotspot area.

A recent comprehensive deforestation analysis was conducted in Ecuador. Between 1990 and
2018, the remnant of natural forests in the country decreased from 71 to 59 percent of the
theoretical original area. The strongest deforestation dynamics occurred between 1990 and
2000 when the forested area was reduced to 64 percent of its total land area. In the period
2000 to 2008, the remaining forest area was further reduced to 61 percent of total land area
(decreasing 5 percent of the natural forest area in 2008), and between 2008 and 2018 the
remnant fell to 59 percent (with a loss of 4 percent of the natural forest area). The data reflect
a downward trend in the annual deforestation rate for the period 1990 to 2018. The drivers of
deforestation in Ecuador are related to various causes, including agricultural expansion (with
the creation of milk collection centers near forested areas) and the construction of roads that
allow the entry of settlers who bring with them practices of slash and burn agriculture (Sierra
et al. 2020).

In Colombia, according to the Institute of Hydrology, Meteorology and Environmental Studies
(IDEAM by its acronym in Spanish), deforestation went from 178,597 hectares in 2016, to
219,973 hectares in 2017 on a national scale. The following year, the trend was reversed as
2018 saw a 23.5 percent reduction in deforested area in the country (8,656 hectares less than
in 2017). In 2019, forest loss was 158,894 hectares, or 38,265 hectares less than in 2018. In
2017, the Andean region, which in this case does not include the Sierra Nevada de Santa
Marta, was the second region in Colombia with the largest deforested area, making up 17
percent of the total. In 2018, the Andean region accounted for 14 percent of the area
deforested in the county; this rose to 16 percent in 2019. The main driver of forest loss in
Colombia, according to the IDEAM, is encroachment and land grabbing to convert the forest to
pasture without an associated productive activity. This is done for the purpose of justifying
land tenure, illegal logging, extensive cattle ranching, road infrastructure, and illicit crops
(Mateus 2019).

In Peru, the Ministry of Environment (MINAM by its acronym in Spanish) reports that between
2000 and 2014, the national average annual forest loss was 118,081 hectares. In parallel, the
Amazon Andes Monitoring Project (MAAP by its acronym in Spanish), which includes the
Amazonian slope of the Peruvian Andes, recorded the highest average annual deforestation in
the Amazon between 2009 and 2016. (In 2014, some 177,566 hectares were deforested, and
164,662 hectares were lost in 2016). In 2017, there was a change in trend, which, according
to the Ministry of Environment, reached a lower value that year (155,914 hectares deforested
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per year). The main drivers of deforestation in Peru are gold mining, agriculture (cacao), cattle
ranching, illegal logging and dam construction.

In Bolivia, according to the Sustainable Development Solutions Network, annual national
deforestation for the entire nation, including in the Amazon, increased on average from around
150,000 hectares per year during the 1990s to almost 300,000 hectares per year during the
period 2016 to 2018. According to the Forest and Land Authority (ABT by its acronym in
Spanish), between 1998 and 2018, 1,518,669 hectares were legally cleared because several
laws enacted in recent years in Bolivia encourage deforestation. These include Law 741 (2015)
that authorizes the clearing of 5 to 20 hectares without further formalities; Law 337 (2013)
that supports food production and forest restitution; Law 1098 (2017) that favors biofuels; and
Law 1171 (2019) that authorizes burning for agricultural and livestock activities. In addition to
these regulations, there is the Supreme Decree 26075, amended in 2019, for the expansion of
production frontiers of the livestock and agro-industrial sector into forest areas.

Deforestation in the hotspot and its KBAs

Between 2001 and 2019, 3.9 million hectares of forest were lost in the hotspot (GFW 2020).
Colombia is the largest contributor to total deforestation in the hotspot (37 percent; 78,524
hectares per year), followed by Peru (29 percent; 61,635 hectares per year) and Bolivia (15
percent; 31,566 hectares per year). These deforestation rates are not related to the area that
each country has within the hotspot, which is led by Peru, Bolivia and Colombia (Table 6.2). In
terms of trends (see Figure 6.4), a comparison between the 2001 to 2012 and 2013 to 2019
periods shows that deforestation in the hotspot has tended to increase in most countries.

To determine which KBAs are most affected by deforestation, the layer of KBA boundaries was
superimposed with the information on the total deforestation rate obtained to prepare Table
6.2. However, only the period from 2010 to 2019 was taken into account, given the availability
of information on deforestation and agriculture across the seven hotspot countries for this
period (see the discussion below on agricultural expansion). The KBA with the highest
deforestation in the hotspot was Lotes 32 and 33, Maiz Gordo (ARG23) which reached 22.48
percent, followed by San Sebastian (COL97) with 17.38 percent and Moyobamba (PER65) with
15.66 percent. In absolute terms, the KBA that lost the most forest area, 61,211 hectares, was
Serrania de San Lucas (COL108), a critical area for the connectivity of jaguar populations
between Central and South America.

In relation to the other countries, Peru shows a drastic increase in the rate of deforestation in
the hotspot: during the period 2001 to 2012, its deforestation rate was 51,406 hectares per
year and this increased to 79,173 hectares per year for the period 2013 to 2019 (see Figure
6.4). The most affected KBAs in percentage terms are Moyobamba (PER65) and La Granja
(PER106), as they include more than 15 percent of deforested area. In absolute terms, the
KBA that lost the most forest area (46,720 hectares) was Cordillera Vilcabamba (PER33).
MINAM indicates that one of the main causes of deforestation is migratory and unregulated
agriculture, which is also the leading source of greenhouse gas (GHG) emissions in Peru (El
Com