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0. ABSTRACT

The Inter-American Biodiversity Information Network (IABIN) is an Internet-based forum for technical and sci-
entific cooperation, which seeks to promote greater coordination among Western Hemisphere countries in the
collection, sharing, and use of biodiversity information relevant to decision-making and education, as well as a
liaison with international initiatives. One of its five thematic networks is the “protected areas thematic network”
(PATN). Exchange of information and data among users require compatibility of data and good measurement
practices. The objective of this report is to promote compatibility of information and data based on concepts of
good measuring practices; it has been formulated as follows:
“ For the Western Hemisphere,

1.identify current protected areas data sets,

2.propose minimum information needs,

3.standardize protected areas natural resources informatics for ensuring consistency and compatibility of

data in the hemisphere, and

4.prioritize data collection needs” .
Protected areas informatics has been defined as follows:
""Protected areas informatics integrates biological, physical, chemical, social and/or mathematical sciences
and principles with digital techniques for data storage and processing needed (i) to assess and evaluate
changes occurring in protected areas and the ecosystems and species that find shelter within them (ii) to
provide the information needed to prevent or mitigate unacceptable change or to restore them to previously
existing conditions and (iii) to optimize their socio-economical and cultural benefits to society”

Stakeholders in protected areas informatics include: Ministers BD portfolio; Parties to the CBD; United Na-
tions; Directors of the protected areas agencies; Directors of protected areas; Bi- and multilateral financing
agencies, Universities and scientists;, NGOs; Local stakeholders; The tourism sector; Tourists, Project execut-
ors; Prosecutors and defense lawyers; Interested citizens. For each stakeholder group the primary topics of in-
terest have been identified from the following options: Legal status and management objectives; Species distri-
bution; Ecosystem distribution; Representativeness species in PAS; Representativeness ecosystems in PAS;
Overall state of conservation of SSC; State of conservation single SSC; Ratio protected areas/territory; Land
area covered by forest; Overall state of conservation species, State of conservation Ecosystems; Harvesting of
products, Illlegal felling; Poaching; Construction, Habitation; Forest fires and other vegetation transformation;

Visitation; Management costs; Budget; Achievement budget goals.

In order to be able to address the primary informatics needs effectively, the report presents a thorough review of
data collecting options and their technical effectiveness and their efficiency in data collection time, human re-
sources and in costs. As species conservation is considered a fundamental objective of protected areas in the
context of the Convention of Biological Diversity, the document reviews the essential information characteristics
that would allow the protection of a diverse selection of species and the monitoring of the effectiveness of their
conservation. It concludes that the following data sets are essential for protected areas informatics: Detailed
ecosystem maps based on physiognomic ecological characteristics, complemented with locations where fauna
elements congregate periodically or permanently. Ecosystems thus identified and mapped provide very efficient
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and representative selections of partially distinct assemblies of species. They also allow the assessment of min-
imum area requirements (MAR) for all species and can thus be used to assess the chance of survival of such
species with high MAR requirements in a specific area or a national protected areas system. Minimum ecosys-
tem requirements have been proposed on the bases of the known information on MARs for all macrofauna of the
hemisphere and the size requirements have been grouped in “typically small, medium and large ecosystems”
Over time, mapped based information needs to be consolidated with field data of species of special concern and
some of their specific population and / or habitat requirements. In certain problem areas, additional field data
may be needed on water and soils. In areas or locations in areas with human use of the natural resources, data
may need to be collected on species harvested, visitation, soil intervention, etc. For the effective management of
all protected areas, base administrative information is essential: budgets, availability of staff, infrastructure and
maintenance / replacement schedules of equipment and infrastructure.

After the review of all these informatics needs, the document proposes the different data storage options with the
characteristics of their fields in databases. The document emphasizes that there are no minimum data fields oth-
er than those recommended for the World Protected Areas Database. The reason for that is that each area is
different, and it is not possible to recommend the collection of data any specific species of special concern or
ecological condition. Each protected areas agency should identify which data need to be collected and where.
This document merely provides a solid collection of options for data collection and storages, while its applica-

tion would facilitate the integration of data across borders of protected areas and nations.

The data options provided include both terrestrial and aquatic ecological conditions and all the climatic condi-
tions varying from glacial to humid and dry tropical. These conditions can be encountered in any part of the
Hemisphere and often in just one individual country, with all the gradients in between. Therefore, regionaliza-
tion of protected areas informatics in the Hemisphere of the Americas is not useful, and it is highly recommen-

ded that data storage be done so in the same fashion without distinction by region.

Finally, it must be emphasized, that the document provides a solid collection of data storage options, so that
data storage needs may be addressed consistently throughout the region, but it is not the intention of the report
to strife for the systematic collection of all these data for each protected area. On the contrary, such all embra-
cing data collection effort would be far too costly and completely unnecessary. It is recommended that the man-
agers of each protected area makes a selection of a very limited number of data to be collected (may be one or a
few species), so that those data may be collected over a prolonged period of time, without creating too much
pressure on budget and human resources.

Keyword list
baseline forest minimum area requirement reserve
biocenose habitat minimum viable species
biocoenose TABIN monitoring species area curve
biodiversity indicator national park classification
Braun-Blanquet informatics nature vegetation map
CBD keystone species physiognomic classification Ziirich-Montpellier School
ecology LCCS phyto-sociological classification
ecosystem limnic population
ecosystems map marine protected area
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1. INTRODUCTION

1.1. GEF ASSISTED PROJECT “BUILDING
THE INTER-AMERICAN BIODIVERSITY
INFORMATION NETWORK” (IABIN)
PROJECT

Responding to the importance in the Americas of pro-
tection of biodiversity, the Inter-American Biod-
iversity Information Network (IABIN) was officially
mandated at the Summit of the Americas on Sustain-
able Development, convened by the Organization of
American States in Santa Cruz de la Sierra, Bolivia, in
December 1996. ITABIN is an Internet-based forum
for technical and scientific cooperation that seeks to
promote greater coordination among Western Hemi-
sphere countries in the collection, sharing, and use of
biodiversity information relevant to decision-making
and education. The objective of IABIN is to promote
sustainable development and the conservation and sus-
tainable use of biological diversity in the Americas
through better access to and management of biologic-
al information. While IABIN is envisioned as a dis-
tributed system of data providers in which the data are
maintained and controlled by the provider, coordin-
ated access to the integrated resources of the network
is a key component of IABIN.

A five year Global Environment Facility (GEF) Grant
of US$6.0 million for the Building the Inter-American
Biodiversity Information Network (IABIN) Project
(the project) is executed by the General Secretariat Or-
ganization of American States (GS/OAS) and Imple-
mented by International Bank for Reconstruction and
Development (the Bank).

Six Thematic Networks have been identified as a pri-
ority for [ABIN:

Specimen Network

Species Network

Ecosystems Network

Invasive Species Network

Pollinators Network

AR

Protected Areas

The study subject to this document “Protected
Areas Management Informatics Harmonization
for Latin America and the Caribbean” is part of
the work of the Protected Areas Thematic Network.

UNEP-WCMC and the Dutch Ministry for Environ-
ment (MNP-RIVM) designed a project on biod-
iversity indicators for national use (BINU) and the
this document draws on many of the recommenda-
tions of that project. One of the first issues dealt by
the BINU project was to develop a question-led ap-
proach as they lived among the stakeholders.

Because of the broad range of instruments and sec-
tors concerned in the conservation and sustainable
use of biodiversity, the BINU project found that it
was often difficult for the participating countriies to
identify and analyse relevant policies comprehens-
ively. Obvious policies that were relatively access-
ible included national biodiversity strategies and ac-
tion plans (NBSAP), protected areas systems plans
and endangered species legislation. Relevant
policies in natural resource management sectors in-
cluded national forest plans, fisheries policies, wa-
ter policies, land-use plans and environmental im-
pact legislation. Even when the relevant policies
could be found, their objectives were often framed
very generally and no mechanisms for measuring
progress were specified. In other instances the de-
clared indicators did not match the policy objectives
and targets. Through engaging different stakeholder
groups, it was possible to identify critical policy re-
lated questions. In the next paragrahp, the docu-
ments lists some strategic and tactical questions that
protected areas managers and planners may be con-

fronted with.

Strategic questions

Strategic questions to protected areas managers,

planners and decision makes may include:

e What is the contribution of protected areas sys-
tems to the conservation of biodiversity?
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How effective is the protective area system at pro-
tecting biodiversity?

Is the protected areas system representative of the
species of our country?

Are all the ecosystems represented?

There still are so many beautiful natural areas in
the country. On the basis of which, can we select
the best there is in a protected areas system that
our country can effort?

How much staff, infrastructure and materials do
we need to effectively manage our protected areas
and how much budget do we need to finance that?
The public interest in the protected areas is not
really as high as we would like. How can we get
the public more involved in the protected areas?
What kind of information should we provide?
Who are our greatest supporters with the greatest
political impact? How can we reach them and
what kind of information do they need?

Our protected areas agency is deplorably under-
budgeted. What kind of information could we give
our Minister to help him/her to get more funding
the
Parliament?

from Minister of Finance and from

Tactical questions

Questions of more tactical nature might be:

What is an ecosystem anyway, and how can I dis-
tinguish in in the field?

On which criteria can I map the ecosystems so that
I can overlay them with the protected areas map
layer?

What are indicator species for protected areas and
what do they tell me about the area or ecosystem?
How can we tell if we are successful at protecting
the species of each protected area if we don't even
know them?

Everybody asks us to monitor, but we don't even
have staff in every area.

Local stakeholders need benefits from the protec-
ted areas in order to collaborate with the overall
conservation effort. How can we generate bene-

fits, while durably protecting the resource? How
can we get reliable information on resource
use?

1.2. OBJECTIVE OF THE STUDY AND OR-

GANIZATION OF THE DOCUMENT
Exchange of information and data among users re-
quire compatibility of data and good measurement
practices. The objective of this report is to provide
such compatibility of information and data based on
concepts of good measuring practices as formulated
as follows:

‘““ For the Western Hemisphere,

1. identify current protected areas data sets,

2. propose minimum information needs,

3. standardize protected areas natural resources
informatics for ensuring consistency and com-
patibility of data in the hemisphere, and

4. prioritize data collection needs”.

The reader is taken through both political and sci-
entific information needs and technical and finan-
cial restrictions on the nature of the data that can be
collected. Before choices can be made on a “minim-
um and desirable” data set, the reader must under-
stand which data collection options exist and what
the restrictions their use may bring. These issues are
analysed and presented in VOLUME I: USER
NEEDS AND DATA SET REQUIREMENTS.

The BINU project explains how creative thinking is
paramount in developing methods for identifying
required data sets and presenting them to non-spe-
cialists. The art in developing indicators is to sim-
plify without losing scientific credibility. This re-
quires a thorough understanding of the concepts be-
ing dealt with, competence in handling data and the
confidence to experiment and innovate. None of
these is straightforward, and it is important not to
underestimate the challenges in developing robust,
resonant indicators. Whatever procedures are fol-
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lowed, and whatever indicators are produced, it is of
fundamental importance that they remain scientifically
defensible. This requires a rather detailed scientific
analysis based on extensive literature review to de-
termine which methods can be used most effectively.
The scientific bases of these principles are reviewed in
VOLUME II: CIENTIFIC BACKGROUND ON THE
IDENTIFICATION OF ECOSYSTEMS AND SPECIES
ASSEMBLAGES AND ANNEXES
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2. PROTECTED AREAS INFORMATICS
2.1. DEFINITION OF “PROTECTED AREAS
INFORMATICS”
Informatics includes the science of information, the
practice of information processing, and the engineer-
ing of information systems. Informatics studies the
structure, behavior, and interactions of natural and ar-
tificial systems that store, process and communicate
information. Informatics has been defined for a variety
of fields. (National Institutes of Health 2007, Merri-
am-Webster 2007, Wikipedia 2007, European Envir-
onment Agency 2006, Encarta 2007, Britannica 2007,
Oxford Dictionary 2007). In analogy of definitions for
other fields, this document formulates the following
definition for protected areas informatics:
"Protected areas informatics integrates biological,
physical, chemical, social and/or mathematical sci-
ences and principles with digital techniques for
data storage and processing needed (i) to assess and
evaluate changes occurring in protected areas and
the ecosystems and species that find shelter within
them (ii) to provide the information needed to pre-
vent or mitigate unacceptable change or to restore
them to previously existing conditions and (iii) to
optimize their socio-economical and cultural bene-
fits to society” It can have any of the following main
characteristics or combination thereof:
1. Biological, chemical and physical;
Socio-economical, cultural and religious;
Digital, mathematical and mathematical modelling;
Printed (including photographs);

A

Artistic expressions (photographs, drawings, paint-
ings, sculptures, written).

This study primarily deals with elements 1 and 3,
while the studies on management effectiveness of pro-
tected areas deal with socio-economical informatics.
Printed informatics are not dealt with, as nowadays
they first pass through a digital phase, dealt with in
this document. Artistic expressions, are systematically
highly undervalued in the context of protected areas,
but in this context, they would not benefit from the ob-

jectives of this document, as they should never be
subject to any form of standardization or normation.

2.2. STAKEHOLDERS AND THEIR IN-
FORMATION NEEDS
Governments of any country need to inform the
stakeholders (administrators, beneficiaries, local
communities, politicians, citizens, NGOs, etc.)
about the policies they execute and about the effect-
iveness of the programs to reach the objectives of
those policies. This implies that the effects of the
policies and the actions to achieve their objectives
have to be measured and assessed continuously
through a Monitoring, Evaluation & Response
(MLE&R) program that is firmly embedded in the
organization and operation of the management ad-
ministration. The stakeholders and their informa-

tion needs shall be reviewed in Chapter 3#.

2.3. INFORMATION NEEDS
The needs for protected areas information gathering
strongly centres around the Convention of Biologic-
al Diversity, to which most of the IABIN countries
are signatories and to which most national legisla-
tion is compliant. In this document we shall review
them by the following 4 main needs categories:

I.  Assessment of the degree of compliance with
policies;

II. Provision of knowledge about the natural and
cultural resources of and processes in protected
areas for cultural (the enjoyment of nature, his-
tory, ancestral ties and religious worship), sci-
entific and commercial (e.g. Tourism) use;

11

Iv.

Representation of natural phenomena;
Facilitate knowledge about and the option of
response to change, threats, impacts and if po-
tential response options.

Each one of those prime-needs categories is closely
related. The information needs shall be systematic-
ally analysed in Chapter 8#.
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2.4. STANDARDIZATION
AREAS INFORMATICS

OF PROTECTED

Main standardization issues

For the standardization of Protected Areas informatics,

one needs to consider 3 major criteria:

1. Biological and physical information gathering
techniques;

2. Digital
formats;

3. Metadata.

information storage techniques and

Biological and physical information gathering tech-
niques

Biological and physical information gathering tech-
niques and data storage are dealt with by the Species
and Ecosystems Thematic Networks respectively. This
document reviews some specific needs from a protec-
ted areas needs perspective.

Digital information storage techniques and formats
Digital information storage techniques are defined by
international consortia of users, producers and govern-
ments to reach industry wide compatibility and inter-
operability. This document reviews some specific
needs from a protected areas needs perspective.

Digital information for Protected areas informatics

consists of the following prime data sets:

1. Office applications (text documents, spreadsheets,
databases);

2. Geographical Information Systems;

3. Remotely Sensed Data;

4. Photographic images.

In principle the IABIN nations don't define the in-

dustry standards, but follow them. This document

summarizes the main discussion and proposes choices

in the best interest of the IABIN nations, when cross-

industrial agreement appears to be lacking.

Metadata

While metadata provide information about data to
make them more accessible to users, there seem to
be no compelling reasons to create special criteria
for their standardization in the context of protected
areas informatics. In Chapter 7.2 # a brief overview
is presented on the main types of metadata in the
context of protected areas informatics.

2.5. PRIORITIZATION OF DATA COLLEC-
TION NEEDS

Data can be gathered in seemingly endless forms

and quantities, and the needs for potential uses and

applications will always exceed the possibilities of

their production, which leads to the need for priorit-

ization. Important limitations on data gathering may

include:

I. Inadequate financing to perform all tasks de-
sired.

II. Not all tasks can be performed simultaneously;

II1.Some tasks are easier, more economical or faster
than others;

IV.Some information is more urgently required than
other;

In Chapter 8 # minimum and desirable requirements

are suggested for different data sets.

2.6. CURRENT PROTECTED AREAS DATA

SETS

The national institutions mandated with protected

areas policy formulation and execution have been

approached through the focal points of each country

of Latin America. These institutions have been re-

quested

I.  To fill out the questionnaire shown in Annex #;

II. To send a copy of their databases or an expor-

ted file that could give insight in their database
structure, and

III. To provide a copy of the manual and or instruc-

tions for their field staff.

An overview of the collected data is shown in An-

nex #.
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3. ANNOTATED ASSESSMENT OF PRIN-
CIPAL USERS OF PA INFORMATICS
AND THEIR REQUIREMENTS

A protected areas data gathering program should be
oriented to the needs of the principal users or stake-
holders. This Chapter reviews the principle informa-
tion users by category and reviews their information
needs. Stakeholders have been identified on the basis
of a questionnaire, interviews, reviews of international
commitments and project documents of development
projects. In compliance with the terms of reference,
the principal users have been prioritized in three levels
of prioritization: High (H), Intermediate (M) and Basic
(B) in Table 1#.

3.1. PARTIES TO THE CBD

The parties to the CBD have committed themselves to
inform each other on the progress made on the conser-
vation of biological diversity including the conserva-
tion of protected areas. They have committed them-
selves to achieve a significant reduction of biod-
iversity loss by 2010. The parties to the CBD present
progress reports during the Conference of the Parties
(COP+number). One of the earlier decisions made by
the Conference of the Parties to the CBD urged Parties
to identify indicators of biological diversity as a high
priority. It also called on Parties to collaborate on a
voluntary pilot project to demonstrate the use of suc-
cessful assessment and indicator methodologies
UNEP-BINU 2007). As biodiversity conservation is
most effectively achieved in protected areas systems,
this requires that protected areas be representative of
the species of each country and that the state of con-
servation of each area be effective in terms of species
conservation.

3.2. THE UNITED NATIONS
The UN Millennium Goals are to be achieved by
2015. It lists 7 Goals. 18 Targets and 48 Monitoring

Indicators, of which relevant in this context are:

I.  Goal VI “Ensure Environmental Sustainabil-
ity”,

II. Target 9 “Integrate the principles of sustain-
able development into country policies and
programs and reverse loss of environmental
resources’’ and

III. Monitoring indicators:

a) Indicator 25: Proportion of land area

covered by forest

b) Indicator 26: Ratio of area protected to

maintain biological diversity to surface
area

¢) Indicator 28: Carbon dioxide emissions per

capita and consumption of ozone-deplet-
ing CFCs (ODP tons)

The integration of the principles of sustainable de-
velopment into country policies and programs also
requires the effective integration of protected areas
in the lives of the citizens of a country, both rural
and urban. Compliance requires information on use,
such as harvesting of wood and non-wood products
and visitation to the areas, without compromising
the integrity of the areas concerned.

Reporting on the reverse loss of environmental re-
sources, requires the possession of a baseline on the
environmental (or rather natural) resources and
transformation of environmental resources over
time. Particularly ecosystem recovery after effectu-
ation of management actions might fall under this
sub-goal of the UN Millennium Goals. In practice,
this fall under M,E&R.

Indicators 25 and 26 coincide with the reporting
needs for the CBD.

Indicator 28 needs attention in so far as the national

vegetation cover changes, but this is rather much

beyond protected areas informatics.

Reporting is done in the context of the Millennium

Goals.
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3.3. MINISTERS DEALING WITH THE BIOD-
IVERSITY PORTFOLIO

Ministers dealing with biodiversity may include the

Ministers of Agriculture, of Natural Resources and/or

of Environment and those mandated with the promo-

tion of commercial activities and export.

The Minister mandated with the BD policy would
need information that facilitates him/her to formulate,
adapt and defend the
policies before parliament, the general public and spe-
cific stakeholders (NGOs). Without exception, the
protected areas agencies in Latin America are very

biodiversity conservation

severely under-budgeted and understaffed. The man-
dated Minister needs information to defend before the
Minister of Finance and Parliament why increase of
budget and staff is necessary. In this context, informa-
tion on the management effectiveness of the protected
areas agency and the state of conservation of the pro-
tected areas system are very important as well as re-
ports on the benefits to society, which is reflected in
the use of the areas, particularly visitor use. There-
fore, ministers need a periodic (probably annual) re-
port on compliance with targets set, while the Minister
mandated with the protected areas agency needs a
baseline on budget requirements as well as informa-
tion on the gap between the desirable and available
budget and staffing situation.

In some cases, the Minister mandated with the biod-
iversity related policy may not be the same as the one
mandated with the management of protected areas. For
the promotion of biocommerce and the production of
wild species or products made from them, the Minis-
ters of Agriculture, and/or economic promotion may
be involved in such activity. In so far as the develop-
ment and production of products from wild species
stems from protected areas, these ministers are inter-
ested in:
® the availability of (potential) products in the pro-
tected areas — particularly in those with sustain-
able use options (categories [UCN IV, V and VI);

® their state of availability for sustainable use;
® their actual use when it takes place and their de-
gree of sustainability.

Particularly in the case of actual use, quantitative
monitoring will be required on the products harves-
ted. Products may include wood, fruits, skins, meat
from wildlife, mushrooms, ornamental fishes, orch-
ids and other ornamental plants, etc.

The ministers receive their information through an-
nual reports from the Protected Areas Agency and
through briefings by their directors.

3.4. THE DIRECTORS OF THE NATIONAL
PROTECTED AREAS AGENCIES
The directors of Protected Areas Agencies (PAA)
are responsible for running their agencies efficiently
and effectively so that the protected areas system as
a whole may durably accommodate as much biod-
iversity as possible. Their focus is on the effective-
ness of the system as a whole and on the effective-
ness of the organization. Directors of PAA need in-
formation to make decisions on the administrative
and organizational management of the entire system
and for reporting to the minister. S/He needs in-
formation on
L The state of conservation in the protected
areas nationwide of species of special con-
cern;
II.  Ecosystems and the changes taking place
within them (both deterioration and improve-
ment) through change detection;

III.  Harvesting of products in IUCN category 1V,
V and VI areas;

IV. Visitation;

V.  Management costs;

VI. Budget for the entire system;

VII. Achievement budget goals of the system;

VIII. Staffing of the system;

IX. Income from various sources benefiting the

administration;
X.  Quantified economic benefits for society.
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Directors of PAAs need annual reports prepared by
one or several monitoring coordinators or a monitor-
ing director. Collected data by the protected areas
should ideally be periodically collected and integrated
into a central database, and non-sensitive data should
be accessible by internet, as well as the annual reports.

3.5. THE DIRECTORS OF PROTECTED
AREAS

The directors of protected areas are responsible for the
effective conservation of the biodiversity of their indi-
vidual protected area and on satisfying the reasonable
expectations of society from their area. To that end,
the directors of each protected area need information
on the impact of interventions on the local stakehold-
ers to justify specific measures (both positive meas-
ures which promote economic benefits as well as cor-
rective measures to prevent deterioration of the state
of conservation). They also need timely information
on changes and threats in order to respond accord-
ingly; on a very short notice if necessary.

Their immediate information needs are:

L. Changes in the conservation status of species of
special concern of their areas beyond normal
deviations;

II.  Illegal harvesting of wood- and non-wood
products;

III.  Illegal settlement;

IV. Illegal construction;

V.  Forest fires;

VI.  Any sudden significant change;

VII. Stakeholder complaints.

Directors need routine reporting on:

Budget use and deviation from program costs;
Monitored species of special concern;
Change detection reporting;

Visitation and visitor data;

Harvesting of wood and non-wood products;

A

Income from fees and royalties.
Monitoring coordinators need to prepare an annual
monitoring report and they need to periodically send

the data in the database to a central data point in the
headquarters. In the case of an emergency, rangers
need direct access to the director of a protected area.

3.6. BI- AND MULTILATERAL FINANCING
AGENCIES

For their planning of financing portfolios, donors

and multilateral banks require:

L General sectoral information on biodiversity
conservation,
II.  The country's compliance with international

agreements and its performance record in
their contexts;

III.  The contribution of biodiversity conservation
to poverty alleviation, particularly on the loc-
al level

IV. The contribution of biodiversity conservation

to the national economy through sectoral be-
nefits (such as the facilitation of ecotourism
and all derived benefits to the entire tourism
sector);

V.  The financial commitment of the government
and the commitment per donor and lender.

For their ongoing programs, these institutions need
progress reports based on performance indicators
and financial data in order to justify these invest-
ments before their board of directors (World Bank
and IDB) or ministers of development cooperation
in the cases of respectively multi- or bilateral co-
operation agencies.

Bi- and Multilateral agencies receive reports on re-
quest from the PAAs and they can download the an-
nual reports that are published on the PAA website.

3.7. UNIVERSITIES AND SCIENTISTS

Scientists need verifiable and statistically sound
quantitative data for scientific research. In general,
scientific research needs data collected based on
good measurement practices, carried out by well-
trained data collectors. The data needs for research
purposes are extremely varied and often specific for
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each individual study. In general, it is not possible in
the context of this study to provide standardization
other than general standardization guidelines for data
collection and storage. With regard to storage of data
on species and ecosystems, further criteria are
provided by the other IABIN thematic networks.

Universities and scientists can download monitoring
reports from the internet and they should have access

to publicly available data over the internet.

3.8. NGOS

Depending on their missions, non-governmental or-

ganizations require information to

L assess the impact of government programs;

II.  lobby their point of view (which may differ
from one NGO to another) with all levels of
government and/or with the public;

1.

IVv.

carry out their activities;

watch over compliance with promises and
policies of authorities;

V. monitor the state of conservation;

VL
NGOs can download monitoring reports from the in-

spread information and educate the public, etc.

ternet and they should have access to publicly avail-
able data over the internet.

3.9. LOCAL STAKEHOLDERS

Local communities (ethnic groups, farmers and local
entrepreneurs) demand transparency and information
to enable them to participate in decision-making pro-
cesses related to management programs, which may
well have a bearing on their rights, economic oppor-
tunities and cultural life. On the one hand, their in-
terest may be focussed on restrictions imposed on tra-
ditional land use opportunities as well as the effective-
ness of enabling activities from the government to
generate employment and economic opportunities
(like wvisitation infrastructure and opportunities to
provide services and sell products in or near protected
areas). Local stakeholders may have particular interest
in land-use data, unless they fear that such data may
lead to additional restrictions.

Local stakeholders can download monitoring re-
ports from the internet and they should have access
to publicly available data over the internet.

3.10. THE TOURISM SECTOR

Tourism agencies and outfitters require information
for their clients, as well as for marketing purposes.
Their needs may include data on species of special
concern, “flagship” and conspicuous species, envir-
onmental tolerance, best visitation options, informa-
tion about presence and condition of biodiversity,
accessibility of an area, etc.;

Tourism agencies and outfitters can download mon-
itoring reports from the internet and they should
have access to publicly available data over the inter-
net. Moreover, the tourism sector needs webpages
listing all the protected areas with their highlights
and information on how to benefit from visits to the
protected areas, as well as a protected areas map for
downloading..

3.11. PROJECT MANAGERS

Data on the effects of projects are needed, whether
they are protected areas management projects or in-
frastructure projects. In the case of the latter, the
data that have already been collected for an area
may serve for an in-depth baseline for an environ-
mental impact study. In the context of a manage-
ment project, data are needed to provide technical
evidence on management effectiveness.

Project managers should have access to all the data
and reports on the protected area of their interest if
that is in the context of public procedures of their
management function.

3.12. PROSECUTORS AND DEFENCE LAW-
YERS

To carry out the due course of justice when viola-

tions are called to court and when impacts need to

be compensated or reflected in punitive action, pro-

secutors need information on violations and im-
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pacts, while defense lawyers need the same informa-
tion for defending their clients.

Prosecutors and defence layers should have confiden-
tial access to all the data in the possession of the PAA.
They should have access to all reports and the entire
database.

3.13. INTERESTED CITIZENS

Both nationally and abroad citizens are concerned
with the fate of plants and animals in the world. While
probably very few would want to know the details of
the state of conservation of all plants and animals, they

would like to know that conservation is on track and
if not, what the main problems are and what can be
done to improve the situation. Moreover, many
people want to visit nature reserves and national
parks and like to get basic information on what to
see, where and how.

Interested citizens can download monitoring reports
from the internet and they should have access to
publicly available data over the internet. Moreover,
citizens needs webpages listing all the protected
areas with their highlights and information on how
to benefit from visits to the protected areas, as well
as a protected areas map for downloading.
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PROTECTED AREAS INFORMATION NEEDS BY STAKEHOLDER AND TOPIC

MANAGEMENT EFFECTIVENESS

Stakeholder prioritization

economy
Contribution protected areas to national

3

3

Socio-economic information local stakeholders

2

Stakeholder satisfaction/compliants

1

Quantified benefits for society

Income resource use

Staffing

3123

lAchievement budget goals

2(212|3]|3(3

Budget

3

1

Management costs

2

RESOURCES INFORMATON

\Visitation

Forest fires and other vegetation transformation

313]3]|3[3]3[3]3]3]2

Habitation

Construction

Poaching

3

Illegal felling

3

312|2]2]|2|3

3133|313

Harvesting of products

3(3|12|12|2]|3|3|3[3|3|3|3[3|3]|2

State of conservation Ecosystems

Overall state of conservation species

3[2]2]|2]|2

Land area covered by forest

1

31333 (3]3[3]3]3]3f3[3|3[3]|3]3]3]3

Ratio protected areas/territory

3133|383

3

3|3[3]3
3|13(3(3

1

State of conservation single SSC

3

Overall state of conservation of SSC

Representativeness ecosystems in PAS

3

Representativeness species in PAS

3133

3

3[13[3]3

Ecosystem distribution

1

1

Species distribution

1

Legal status and management objectives

3(2[2|3[3]3

3

1

1

1

INFORMATICS
STAKEHOLDERS

Ministers BD portfolio
Parties to the CBD

UN Millennium Goals

Directors of the protec-{3|13|3|3|3|3

ted areas agencies

Directors of protected| 3

areas

Bi- and multilateral fin-| 1

ancing agencies

Universities and scient-{2|3[3|3|3|3(3(2|2(3]|3

ists

NGOs

Local stakeholders
The tourism sector

Tourists

Project executors

Prosecutors and de-| 3
fense lawyers

Interested citizens

high; overall prior-

low; 2=moderate; 3

Table 1: Protected Areas information needs by stakeholder and topic: 1

itization of stakeholders: H

=basic.

high, M=intermediate, B
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4. ASSESSMENT OF COMPLIANCE
WITH POLICIES

4.1. PROTECTED AREAS INFORMATICS IN
THE CONTEXT OF THE CBD

As almost all nations in the American Hemisphere
are party to the Convention on Biological Diversity,
(CBD), this convention is normative for national
policies on biological conservation of most IABIN
countries. It sets the framework for the protected
areas systems and the national legislation that define
their management regimens as well as for the protec-
ted areas informatics required for management and
reporting. The protected areas informatics needs in
the context of the CBD overlaps with those of most
stakeholders. This chapter analyses the precise relev-
ant text of the CBD and interprets the consequences,
among other things using analytical publications of
the TUCN (inter alia Glowka 1994, IUCN 2003, the
IUCN Best Practice Protected Area Guidelines
Series, etc.).

Most relevant in the case of protected areas informat-

ics is:

Article 8. In-situ Conservation

“Each Contracting Party shall, as far as possible and

as appropriate:

* Establish a system of protected areas or areas
where special measures need to be taken to con-
serve biological diversity;

* Develop, where necessary, guidelines for the se-
lection, establishment and management of protec-
ted areas or areas where special measures need to
be taken to conserve biological diversity;

* Regulate or manage biological resources import-
ant for the conservation of biological diversity
whether within or outside protected areas, with a
view to ensuring their conservation and sustain-
able use;

* Promote the protection of ecosystems, natural
habitats and the maintenance of viable popula-
tions of species in natural surroundings;

* Promote environmentally sound and sustainable
development in areas adjacent to protected areas
with a view to furthering protection of these
areas;

* Rehabilitate and restore degraded ecosystems and
promote the recovery of threatened species, inter
alia, through the development and implementa-
tion of plans or other management strategies.”

The word “system'” implies that the protected areas
of a Party should form a coherent collection of areas,
in which the various components conserve different
portions of biological diversity. It also implies the
need for geography-based information (maps) to re-
late spacial information about species with the spaces
of the areas in the system. Annex I of the CBD is to
give guidance to the nature of the components to be
identified and monitored by a Party. The latter is to
take in consideration the indicative list of biod-
iversity components defined in that annex:

““Identification and Monitoring:

* Ecosystems and habitats: containing high di-
versity, large numbers of endemic or threatened
species, or wilderness; required by migratory spe-
cies; of social, economic, cultural or scientific im-
portance; or, which are representative, unique or
associated with key evolutionary or other biolo-
gical processes;

* Species and communities which are: threatened;
wild relatives of domesticated or cultivated spe-
cies; of medicinal, agricultural or other economic
value; or social, scientific or cultural importance;
or importance for research into the conservation
and sustainable use of biological diversity, such
as indicator species; and

* Described genomes and genes of social, scientific
or economic importance.”

'A system is a set of entities comprising a whole
where each component interacts with or is related
to at least one other component. Any object which
has no relation with any other element of the sys-
tem is not part of that system (Wikepedia 2007).
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By means of the phrase “Identification of compon-
ents of biological diversity are important for its con-
servation and sustainable use”, the CBD emphasizes
the importance of the biological components of in
the nations of the parties. is an essential step in the
process of compozing a representative system of pro-
tected areas. It requires the identification and finding
of species as well as ecosystems (See the definitions
of the CBD in Annex 1).

Two years after the Earth Summit, the [IUCN pub-
lished a “Guide to the Convention on Biological Di-
versity” (Glowka et al. 1994); this guide provides a
solid basis on how to work with the CBD. The docu-
ment stated that it considers protected areas to form
the principal element of any national strategy to con-
serve biodiversity. It concludes that a good network
of protected areas forms perhaps the pinnacle of a
nation’s effort to protect biodiversity, ensuring that
the most valuable sites and representative popula-
tions of important species are conserved in a variety
of ways. This viewpoint has not changed much since
then.

When talking about biological diversity, the CBD
may be in need of some interpretation. Biological di-
versity suggests a certain relationship between the
size of an area. Dinerstein et al. (1995) argue against
the significance of biological diversity alone, be-
cause “The emphasis on species richness as an indic-
ator of priority ecoregions has skewed interest to
tropical moist broadleaf forests and caused us to neg-
lect the diverse ecosystems and biota found in the
drier, non-forested or semi forested ecoregions.”

Fjeldsa (2002) warns that “rain-drenched” areas will
need to be complemented by areas along the Pacific
slopes of the Andes, which South of Guyaquil,
Ecuador, become increasingly dry. Some biounits’

* In literature many terms have been found for geo-
graphical units used to denote a geographical unit

(IUCN 1976, ABC 1987, DHV 1994),
groves, paramo grasslands, (Ant-)Arctic tundra and

like man-

equatorial low open vegetation on sandstone table
mountains or Inselbergs are very species-poor com-
pared to tropical lowland forests, even if the latter
are in heavily intervened condition (A.M. Cleef,
pers. com 2001). Neglect or exclusion of such eco-
systems on the basis of their biodiversity scores
would have very little consequences for the overall
biodiversity of, for instance, many of the Andean
countries, but it might lead to the exclusion of some
highly appreciated ecosystems and organisms from a
country’s protected areas system. Apart from their
coral reef ecosystems, the species richness per area
unit of all but the larger Caribbean islands would
score very low compared to any most moist tropical
ecosystems in the mainland countries of the Amer-
icas. And yet, they are the accommodate nesting
grounds to oceanic birds and are the home to many
endemic species. Discounting the importance of less
species rich ecosystems and islands certainly is not
the intention of the CBD. The intention of the CBD
must be interpreted as to strife after a diverse rep-
resentation of species of each of its parties. As
such, the species and ecosystems in the protected
areas systems of the parties need to be representative
of the nations' natural heritage. The parties need to
report to the convention to which extent the national
protected areas system:

L Has successfully included a representation of

its natural heritage in natural surroundings;
II.  Are adequate to harbor viable populations of
the species within its borders;

III.  Is successful at keeping the species alive that it
was set out to do.

These are common information needs among all the
stakeholders, whether they are concerned with polit-

with distinct ecological, biogeographical and or
species composition characteristics. Following
ABC, 1997, the term “biounit” is used, when the
characteristics of the geographical unit are not spe-
cified, but somehow related to the organism in
their natural surroundings.
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ical reporting responsibilities in the context of inter-
national commitments or local service providers that
want to inform visitors about the marvels of the pro-
tected area where they exercise their business.

Estimates of global species diversity have varied
from 2 million to 50 million (Erwin 1997) species,
with an intermediate estimate of 4.9 — 6.6 million
(Stork 1997) and a best estimate of somewhere near
10 million (WRI 2003), while only 1.8 million have
actually been named (M. Kappelle pers. com.). Sci-
entists have been classifying species for over 200
years, and at present rates of progress, it may take
several hundred more years to classify all organisms.
To select and conserve a representation of the spe-
cies of a party, it is necessary to know not only what
species exist in a country, but their distribution with-
in the country as well. It would be highly improb-
able that any but maybe the smallest among the
Parties could identify the vast majority its species of
animals, plants and microorganisms within its juris-
diction within a reasonable period of time, let alone
assess their national distributions. The speed of loss
of natural habitats means that information on species
is needed now. As the Convention requires that spe-
cies as well as their ecosystems be protected, it is
also essential to identify ecosystems as well as their
What up
however, is much less defined and agreed upon than

whereabouts. makes an ecosystem,
what makes up a species. It may be argued that the
only complete ecosystem is the biosphere. The CBD
defines an ecosystem as follows: ''Ecosystem"
means a dynamic complex of plant, animal and
micro-organism communities and their non-living

environment interacting as a functional unit”.

While assuming that conserving biodiversity in pro-
tected areas systems is the most efficient way to
reach the goal of the convention, the big question re-
mains: how does one identify biodiversity, in casu,
the representative assemblage or set of species?
Should one identify all species of a country? If mak-

ing complete inventories would be feasible, then how
should one determine that the assemblage of species
of a protected areas system are representative of the
natural heritage of a country? To do so, one must
also know the geographical distributions of each in-
dividual species, which is impossible, given the fact
that the majority of species is probably still unknown
to science. With regard to ecosystems, the definition
of the CBD does not provide sufficient framework
for distinguishing between different ecosystems and
demarcate their boundaries. In order to assess repres-
entativeness of ecosystems in a protected areas sys-
tem and report on their conservation, a system is
needed for their identification, based on unambigu-
ous, clearly defined parameters that can be recog-
nized in the field. This is an essential part of protec-
ted areas informatics, and this report deals with these
issues in a scientific treatise in Volume II.

The CBD deals with the selection of biodiversity as

follows:

“Article 7. Identification and Monitoring

Each Contracting Party shall, as far as possible and

as appropriate, in particular for the purposes of Art-

icles 8 to 10:

* Identify components of biological diversity im-
portant for its conservation and sustainable use
having regard to the indicative list of categories
set down in Annex I;

* Monitor, through sampling and other techniques,
the components of biological diversity identified
pursuant to subparagraph (a) above, paying par-
ticular attention to those requiring urgent conser-
vation measures and those which offer the
greatest potential for sustainable use;

* Identify processes and categories of activities
which have or are likely to have significant ad-
verse impacts on the conservation and sustainable
use of biological diversity, and monitor their ef-
fects through sampling and other techniques; and

* Maintain and organize, by any mechanism data,
derived from identification and monitoring activ-
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ities pursuant to sub-paragraphs (a), (b) and (c)
above.”

The CBD combines “identification of components of
biological diversity important for its conservation
and sustainable use” and monitoring. It clearly links
both issues. To a significant extend, identification
overlaps with the concept of a baseline data set.
Once a Party to the Convention knows what its na-
tional biological resources are, it should have an idea
how successful it is at setting aside and maintaining a
viable representation in the national protected areas
system. Following the logic of the Convention, it
makes very good sense to design a methodology for
biodiversity monitoring that builds on the “identific-
ation” referred to in the CBD as being the baseline
data set. In the following chapters we shall review
the options for minimum baseline needs.

4.2. PROTECTED AREAS INFORMATION
SYSTEM DEVELOPMENT

In order to evaluate how well one is doing in reach-

ing a set of management objectives of a protected

area, one needs some form of description of the situ-
ation in the past. For protected areas several essential
issues come to mind:

1. Legal status and management objectives;

2. Representation of the nation's species within the
protected areas system and their conservation
status;

3. Representation of the nation's ecosystems within
the protect