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Terrestrial priority sites for conservation and their 
representativeness in the protected area system 

Conservation goals and main pressure factors on biodiversity 

The terrestrial priority sites for conservation detected 
in the analysis of optimisation cover 594 894 km2 
(30.36% of the territory), but only 12.9% of this area 
is under the protection of federal, state and municipal 
PA (3.91% of the country’s continental territory). The 
terrestrial priority sites were classified into three cat-
egories based on the selection frequency performed by 
the optimisation program. Extreme priority sites (SE) 
cover 2.18% of the continental area, such percentage 
increases to 16.6% and to 30.6% when the sites of high 
priority (SA) and of high and medium priority (SM) 
are respectively considered. With the extreme priority 
sites alone (SE) it is not possible to attain the goals for 
all the biodiversity elements, a fact which reflects the 
high level of heterogeneity that characterizes Mexico 
as a mega-diverse country. Clearly, the country needs 
to increase the area destined for conservation in order 
to represent effectively a larger number of biodiver-
sity elements, thus it is indispensable to have a sus-
tainable management outside the PA. The terrestrial 
priority sites for conservation ought to be analysed 
with an integral vision along with the results derived 
from different approaches and scales, by means of a 

quantitative and qualitative synthesis that allows us to 
evaluate, in a more successful way, how to conduct the 
National Agenda for conservation and the sustainable 
management of Mexico’s natural capital. Some criteria 
for this integration include implementation actions, 
such as the current instruments (PA, social and private 
reserves, environmental management units, certified 
forests, payment for environmental services, tax incen-
tives, areas of importance for restoration, norms, etc.), 
as well as the urgency levels, feasibility and costs. It is 
crucial to follow up the results, for which it will be nec-
essary to: 1) carry out a revision and validation process; 
2) have a finer analysis resolution at regional and local 
scales; 3) define criteria and select ad hoc variables for 
the scale of the analyses; 4) achieve a greater partici-
pation of the involved actors, especially at a regional 
scale and for the examination of less-studied biologi-
cal groups; 5) identify the factors of success and failure 
of different instruments and areas, taking into account 
socioeconomic aspects; 6) incorporate new elements 
and knowledge, like agrobiodiversity; and 7) analyse 
the tendencies of pressure factors, such as deforestation 
and climate change, amongst others.
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Global hotspots
Three vast regions that cover an important extension of 
the Mexican territory have been identified as biodiver-
sity hotspots at a worldwide scale. They are defined as 
biogeographic regions with an outstanding biological 
richness that are threatened with destruction and have 
a deficient range of protection in relation to the biodi-
versity they harbour.10 These are the Floristic Province 
of California (which extends to the northern-most 
part of the Baja California Peninsula); the Madrean 
Pine-Oak Woodlands (practically all the mountain 
ranges, sierras and the Neovolcanic Axis), and Meso-
america (which covers the entire central-south part of 
Mexico). The large area covered by these areas does not 
allow orienting priorities at an adequate scale in order 
to undertake local actions.

Priority regions 
The terrestrial (RTP)11 and hydrological (RHP)12 pri-
ority regions, along with the Important Bird Areas  
(IBAs or AICA in Spanish)13 have provided an essential 
framework for the planning and allocation of resources 
in order to know and preserve these areas. However, 
when considered as a whole, they sum up to 60% of the 
territory. The large extension of these regions stresses 
the need of identifying precise priority sites for con-
servation.

Alliance for Zero Extinction 
The Alliance for Zero Extinction (AZE)14, is a world-
wide conservation initiative for biodiversity that fo-
cuses on identifying sites where it is urgent to carry 
out conservation actions to safeguard the species living 
therein, species which are in imminent danger of ex-
tinction. Until mid-2006, the AZE initiative identified 
595 sites around the world to protect 794 species. Of 
these sites, 63 are located in Mexico, 49 of which are 
found on continental territory and harbour 84 species 
of great importance to terrestrial conservation, am-
phibians standing out amongst them.

National survey of conservation 
priorities
With the aim of having a broader vision of the gap 
analyses of terrestrial biodiversity, CONANP, CONABIO, 
Pronatura, TNC-Mexico, FMCN and INE conducted a 
survey in 2006 to detect priority sites for the conser-
vation of biodiversity in Mexico. Important informa-
tion was gathered from specialists, researchers and 
conservationists throughout the country. Of the 228 
sites proposed by the survey, 163 are terrestrial and 65 
are coastal sites. CONABIO is currently working on the 
geographic validation and polygon definition of such 
sites based on the arguments and justifications pro-
vided by interviewees, with the purpose of analysing 
if these priority sites are considered in the current PA 
system.

Regionalisations and complementary priority 
exercises for conservation planning

Terrestrial Priority Regions 

Alliance for Zero Extinction Sites

National Survey Sites

Coincidence of terrestrial priority sites for 
conservation and AZE sites

 
Priority sites	 Proportion of AZE sites 

SE	 32.65

SA	 26.53

SM	 8.16

SE + SA + SM	 67.35

Terrestrial priority sites for conservation and their coincidence with PA, RTP and IBAs
  
Priority sites 	 area (km2)	 goals* (%)	 PA (%)	 RTP (%)	 IBAs (%) 	 Terrestrial area (%) 

SE	 42 725	 34.9	 18.19	 49.52	 30.70	 2.18

SA	 283 092	 81.2**	 15.59	 39.29	 24.72	 14.45

SM	 269 077	 90.5**	 9.23	 29.80	 20.42	 13.73

SE + SA + SM	 594 894	 	 12.90	 35.74	 23.21	 30.36

MS***	 848 881	 100	 12.44	 32.98	 20.28	 43.32

     * Proportion in which the conservation goals are achieved at the proposed sites
   ** Accumulated value
	*** The best solution assembles the group of sites with which all the conservation goals are reached

est conservation goals. In addition, so as to include the 
diverse ecological systems, other elements were taken 
into consideration; in this sense, areas with a high rich-
ness of species, concentration of endemic species and 
other types of vegetation that cover a greater territorial 
extension were assigned lower conservation goals.

Diverse indicators and parameters –representing 

anthropogenic activities– were selected, which consti-
tute a cause of pressure or threat to ecological systems, 
communities and to flora and fauna species. Variables 
related to land use change, recognised as the main driv-
ers of biodiversity loss, were assigned the highest values. 
The areas under higher threats are located in the Gulf 
of Mexico coastal plain, the centre of the country and 

particularly in the so-called ‘mega-cities’, which have 
extremely high values due to their inherent degree of 
direct transformation on the natural environment and 
their diffuse but strong negative impact on the envi-
ronmental services rendered by the ecosystems.

Federal protected areas

State protected areas

Social and private reserves

Extreme priority sites

High priority sites

Medium priority sites

Threat factors intensity

          less

          more

Conservation goals

          less

          more

An example of the importance 
of private reserves for conservation 
in the State of Oaxaca22

In order to identify conservation priorities, it was fun-
damental to consider the use of an ecosystem classifi-
cation scheme that brings together the environmental 
characteristics that determine the existence of biodi-
versity at its different scales. For this purpose, an official 
terrestrial ecoregion map was generated, assisted by the 
expertise of diverse specialists.15 This new map –whose 
scale corresponds to level IV of the cartography of ter-
restrial ecoregions nested for North America16– allows 
us to have a first assessment of the gaps and omissions 
at a 1:1 000 000 scale. 

This approach showed that 11 of 96 terrestrial 
ecoregions are without any protection and 50 are un-
derrepresented in the protected area system (with dif-
ferent levels of underrepresentation that range from 
0.003% to 10.85%). 26 ecoregions are covered by PA 

in less than 0.05% of their area; these ecoregions are 
mainly situated in Veracruz and at the centre and in 
the southeast of Mexico. In contrast, two ecoregions 
located in the Sierra Madre Occidental and in the 
Mexican Altiplano have primary vegetation coverage 
in more than 12% of their areas. The fact that ecore-
gions of smaller size have a smaller proportional sur-
face of primary vegetation in relation to larger ecore-
gions has important consequences for the attainment 
of their habitat and landscape representativeness in a 
well-preserved state.

Moreover, mountains and highlands (over 2 800 m) 
are protected in greater proportion in relation to the rest 
of the country. Considering types of vegetation, the dry 
forests, the spiny thicket of Tamaulipas and the pine-
oak forests present the lowest levels of protection.

Ecoregional analysis

The areas dedicated to 
conservation should 
comprise different elements 
of biodiversity. It is essential 
to protect representative 
portions of functional units 
–such as the ecoregions– 
that integrate ecosystems, 
landscapes and species.

In order to conserve Mexico’s biodiversity 
it is necessary to implement diverse strategies, 
such as the establishment of new protected 
areas, land use planning, integral management 
programmes, and the participation 
and involvement of society as a whole.

Five workshops took place during 2005 and 2006 with 
the purpose of discussing the criteria for the analysis of 
optimisation (by means of the MARXAN program17) in 
order to identify priority sites in regular units of analy-
sis (8 045 hexagons of 256 km2). The identification of 
priority sites was carried out based on biological vari-
ables for which conservation goals and pressure factors 

threatening biodiversity were defined. 2 546 layers of 
biological data were considered, 1 450 of which were 
selected to be employed in the analysis of identification 
of priority sites. In every case, the desired conservation 
goals were expressed in terms of the percentage of area 
held by biodiversity elements in relation to the extension 
of the national territory. Target values were assigned to 

terrestrial vertebrate and plant species and to vegeta-
tion types, based on criteria such as rarity, endemism, 
extinction risk status (the Mexican red list, NOM-059-
SEMARNAT-200118, and international red list, IUCN19) 
and pressure from international commerce (CITES20). 
Vegetation types in critical state covering less than 
1.5% of the national territory21 were assigned the high-

Gaps 

Omissions:
greater

less
Covered in at least 12% of the terrestrial area

Levels of protection of terrestrial ecoregions in protected areas

Importance values of planning units based on conservation goals 

assigned to the diverse biological variables

Values of the main pressure factors in planning units

It is essential to direct actions 
and resources to priority sites 
that harbour an exceptional 
biodiversity. To attain their 
conservation and sustainability, 
we must reduce the negative 
ecosystem transformation 
tendencies, habitat fragmentation 
and the introduction of invasive 
exotic species.
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GAP ANALYSIS FOR CONSERVATION PRIORITIES OF TERRESTRIAL BIODIVERSITY IN MEXICO 

spaces and species

SELECTED LAYERS AS INDICATORS OF IMPACTS 
ON BIODIVERSITY

 
Threat Factors

Habitat loss
	 • Land use change rate 

	 • Habitat fragmentation indices

	 • Secondary herbaceous vegetation  

	 • Secondary shrub vegetation

	 • Heat points - wild fire 

Agriculture and cattle farming
	 • Irrigation agriculture

	 • Seasonal and floodland agriculture

	 • High impact cattle farming (goats and sheep)

	 • Low impact cattle farming (bovine cattle and horses)

	 • Cultivated and induced grasslands

Infrastructure
	 • Paved road density 

	 • Dirt road density 

Settlements and demography
	 • New settlements (2000-2005)

	 • Localities < 1 000 inhabitants (2000)

	 • Localities 1 000 - 10 000 inhabitants (2000)

	 • Localities 10 000 - 100 000 inhabitants (2000)

	 • Localities 100 000 - 200 000 inhabitants (2000)

	 • Localities > 200 000 inhabitants (2000)

	 • Population growth rate (1990 - 2005)

SELECTED BIOLOGICAL VARIABLES FOR 
THE IDENTIFICATION OF TERRESTRIAL 
PRIORITY SITES

Critical natural and seminatural vegetation 	 68

Plant families 	 12

Plants (Mexican Red list, NOM-059-2001) 	 214

Amphibians 	 208

Reptiles 	 424

Birds 	 273

Mammals 	 242

Species richness 	 9

Total	 1 450 

Municipal protected areasFederal protected areas State protected areas Extreme priority sites High priority sites Medium priority sites
0	 250	 500	 1000	 km
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