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Overview

• General context

• Ecorregional analysis

• Terrestrial gap analysis

• Marine gap analysis

• wwwiki site

• Meta-analysis

• Conclusions y perspectives
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Introduction
Originally parks were created for aesthetic purposes

In the 30’s & 40’s for the protection of watersheds and as forest
reserves 

In the 70’s & 80’s they were created as isolated efforts to protect
charismatic species

90’s representation of biodiversity in a national system of natural 
protected areas (SINAP)
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CBD

CONVENIO SOBRE
LA DIVERSIDAD
BIOLÓGICA

Distr.
LIMITADA
UNEP/CBD/COP/7/L.
32
20 de febrero de 
2004
ESPAÑOL
ORIGINAL:  INGLÉS

7CONFERENCE OF THE PARTIES
CONVENTION ON BIOLOGICAL DIVERSITY

77th meeting, Kuala Lumpur, 
8-20 & 27 Februray, 2004

Goal 1.1
Create and re-enforce nacional & regional systems of PA integrated in a global net

By 2006 the parties should have done a national gap analysis

Gap Analysis Aims COP-7

+
International
and national

NGO’s

Environmental
government

sector
Scientists

Mexico Second Country Study (biodiversity’s
complete assessment)

+
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Strategic vision

Gap
COP-7

Mexico’s Gap Analysis
(identify priority regions for
conservation & evaluation of
federal, statal and municipal 
protected areas)

Second
Country 
Study
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• Sinthesys of current knowledge

• Results available to stakeholders

• To legitimate assessment of priority areas

• To propitiate consensus about possible solutions



.

General goal

To conduct several gap analyses to identify in situ
conservation priorities, in order to guide new efforts of
PA creation, but considering also other conservation
tools.

We propose a conceptual a five steps conceptual model: 

1) Determine critical ecoregions for conservation through an 
ecoregional approach

2) Identification of terrestrial and marine priority sites for 
conservation

3) Find gaps on the Natural Protected Area System (federal, 
state, county PA)

4) Integrate the results of the terrestrial and marine part in a 
meta-analysis 

5) Identify important areas for conectivity and ecological 
resilence (considering climate change)
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Island
Biodiversity

Database
(CONABIO-CONANP-
PRONATURA-TNC)

Priority
islands

Priority sites
for coastal and
oceanic
conservation

Previous
conservation

gaps identified by 
specific studies

Marine and Coastal
Biodiversity Experts

Workshop
(CONABIO-CONANP-
PRONATURA-TNC)

Eficiency of
NPA for
vegetation
conservation

Data collection effort

Vegetation/NPA/ 
ecoregion
δ altitudinal/NPA/ 
ecoregion

Representativity

National Survey on High
Priority Sites for

Biodiversity
(CONABIO-CONANP-
PRONATURA-TNC)

Rates of primary
vegetation and land
use change

gap assessmentTerrestrial priority sites
(Richness and endemism)

Mammals

Ceballos et al

Birds

Navarro et al

Butterflies

Llorente & 
Luis

Priority sites for
endangered species

Plant species in the
national red list (NOM-
059)
Epicenters of inminente 
extinctions (AZE)

Conabio et al

+
New sites
identified

Cartography: Ecoregions, 
Mexico’s Protected Area Network, 
islands, state, county and private
protected areas

Herpetofauna

Flores & 
Ochoa 

Plants
endemic genus

Murguía et al

Cactaceae & 
Agavaceae

Glolubov et al
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Ecoregional approach
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Map of terrestrial ecoregions (1:1,000,000)

Ecoregions
as on level
of analysis

Review of existing
ecoregion maps: 2 

versions (CEC, 
WWF-CONABIO)

2 workshops
with institutions

and experts
(INE, INEGI, 
CONABIO)

1 workshop
for

incoproating
corrections
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Terrestrial

Ecrregions

PA

federal 
State

county

Ecrregions
without
protection

Primary
Vegetation
(S3 INEGI)

Veg /NPA)       
Veg/ ecoreg
Veg/NPA/eorreg

Digital 
elevational
model

δ altitudinal /NPA)            
δ altitudinal / ecoreg
δ altitudinal /NPA/ecoreg

Data from
collections

Data colllection effort by 
ecoregion for some
tasxonomic groups

Terrestrial
ecoregions

Terrestrial
ecoregions

NPA

federal 
state

municipalilties

NPA

federal 
state

municipalilties

Ecoregional Assessment
Representativity
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• 11 Ecoregions with no 
formal NPA.

• Deserts and shrublands
with higher
representation in existing
NPA.

• Tropical dry forests
highly under-
represented.

• Areas with high inter
dispersion of vegetation
types with low protection
level.

• Medium altitude ranges
have very low PA 
propotion.

Ecoregional Assessment
Representativity
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3 indices were developed:

•Biological importance           
(29 variables)

•Threats and pressures 
(19 variables)

•Management and 
conservation actions   
(9 variables)
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Gap marino
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Coastal and Marine Biodiversity Priority Sites

Marine Gap Analysis

105 priority sites
79 coastal and oceanic sites

26 deep sea sites

Área (ha) % del total No. sitios % del total
Sitios costeros 29486883.05 86.14 79 75.24
Mar profundo 4743621.79 13.86 26 24.76
Total 34230504.84 100 110 100
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22%

29%

6%

5%

0%

20%

Ecoregional Analysis: Area

7%

13%

Marine Gap Analysis
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Federal PA
% de sitios 
prioritarios

% de ANP 
costero

Área ANP-Sitios costeros 64.55 42.27
Área ANP-Mar profundo 3.81 0.79
Área ANP-Sitios prioritario 49.52 42.27
Área ANP costero - -

Marine Gap Analysis
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• 2,881 islands (medium
and small size) and
cays.

• Comprises a unique
portion of the country’s
biodiversity.

• Highly vulnerable 
ecosystems;            
since 1600,                
75 % of the extinct
species lived on
islands.

Database of Mexico’s Island Biodiversity
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Terrestrial gap
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Modelling
potential
species
distribution
(terrestrial
vertebrates
and
butterflies, 
cacti and
agave)

Hotspots of
endemic species

PA

Federal

State

Municipalities

Priority sites
without
protection for
different
groups

Hotspots of
species
richness

Fotos: Banco de imágenes, CONABIO

Setting priorities for taxonomic groups
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5 workshops in order to define:

•Scales

•Priority criteria (red lists, 
restricted distribution, etc)

•Threats and pressures

•Thresholds and values for 
different parameters 

• Marxan y Resnet

Methodology

Ambystoma altamirani, 
Endemic anfibian

Upper half ot total 
species richness

Upper half of endemic 
species richness

Upper half ot total 
species richness

Upper half of endemic 
species richness

Mapa de riquezas, endémicas y totales
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Type and
number of
resulting

coverages of
diferent

taxonomics
groups for

which
conservation

aims were
specified

Grupo taxonómicos 
(coberturas totales) 

Tipo de cobertura Coberturas incluidas en 
el análisis (Marxan) 

Tipos de vegetación 
críticos 
(68) 

Polígono 66 

Familias de plantas 
(10) 

Puntos, procesados para representar la 
distribución de acuerdo con la resolución 
de la retícula 
(endémicas y no endémicas) 

10 

Árboles tropicales 
(183) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

½ del área de mayor riqueza 

Plantas amenazadas 
NOM-059-2001 
(173) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

86 

Árboles amenazados 
NOM-059-2001 
(74) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

23 

Agave spp. amenazados 
NOM-059-2001 
(23) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

23 

Opuntia spp. amenazados 
NOM-059-2001 
(68) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

área del mapa de riquezas 

Aves residentes 
(659) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

272 
& 

½ del área de mayor riqueza 
de endémicas y no endémicas

Reptiles 
(698) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

429 
& 

½ del área de mayor riqueza 
de endémicas y no endémicas

Anfibios 
(307) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

208 
& 

½ del área de mayor riqueza 
de endémicas y no endémicas

Mamíferos 
(467) 

Modelos de nicho ecológico editados 
(endémicos y no endémicos) 

446 
& 

½ del área de mayor riqueza 
de endémicas y no endémicas

Total = 2730  1573 (57%) 
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http://www.fauna-iberica.mncn.csic.es/images/fi24_illus.jpg
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http://images.google.com.mx/imgres?imgurl=http://www.lifedraw.com/cc/gophrsnak.gif&imgrefurl=http://www.lifedraw.com/cc/ccportfolio.html&h=87&w=110&sz=3&hl=es&start=103&tbnid=apXMkNg3kjbvBM:&tbnh=67&tbnw=85&prev=/images%3Fq%3Dreptiles%2Bdrawings%26start%3D90%26ndsp%3D18%26svnum%3D10%26hl%3Des%26lr%3D%26sa%3DN


Facotres de amaneza o riesgo para la biodiversidad 
Presencia de ciudades o localidades  
(<1000, <100,000, <200,000 habitantes) 
Ganado de impacto menor (bovino y equino) 
Ganado de alto impacto (cabas y borregos) 
Puntos de calor 
Pastizales introducidos 
Agricultura de riego 
Agricultura de temporal 
Densidad de caminos 
Crecimiento poblacional 
Vegetación secundaria, arbustos 
Vegetación secundaria, herbáceas 
Fragmentación del hábitat (3 índices) 
Cambio en uso de suelo y vegetación (S2-S3) 
 

Low

Hight

Low

Hight

Low

Hight

Low

Hight

Ponderated threats and
pressure factors
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Coberturas totalesAvesAnfibiosReptilesMamíferos

Preliminary results
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Land use change use 
change rates of
primary vegetation

Selection of
federal, statal and

county PA

Comparation of land use change rates for each PA for different
classes:
• Size
• Management
• Date of decretion

Efficiency of NPA 
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Rate of change in the adjacent area (10 
km same proportion)

Rate of change in the adjacent ecoregion

Rate of change in the PA

20 0 20 40 Miles

N

EW

S

Cuatrociénagas

20 0 20 40 Miles

N

EW

S

Yum Balam

7 0 7 14 Miles

N

EW

S

El Jabalí y Nevado de Colima

Sánchez Cordero 
et al., 2006



43%

57%

No efectivas
Efectivas

Selected PA: 44
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Sánchez Cordero et al., 2006

Efficiency of NPA 
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Electronic website of gap analysis

• Same engine and procedure as WIKIPEDIA
• Actualisation
• Peer review
• Terrestrial
• Marine
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Electronic website of gap analysis



Meta-análisis
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Integrating results: meta-analysis

• Connectivity

• Complementarity

• Irremplazability

• Experts workshops

• Validation of results
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Fulvio Eccardi- Banco de imágenes, CONABIO

Banco de imágenes, CONABIO
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Integrating results: meta-analysis

AZE site

Watersheds of
direct influence

Priority Area
for Marine 
Biodiversity
Conservation

Terrestrial
Protected Area

Priority Area for
Terrestrial
Biodiversity
Conservation

High Priority
Landscape Unit

• Development of models to estimate viability and to define 
redundancy and resilience.

• Define different categories to analyze and present the gaps 
(Representativity, management, etc).
• Linking terrestrial and marine sites of high priority for conservation



I acknowledge all 
participants of this 

national effort

mkolb@conabio.gob.mx
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