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The study of urban ecology represents a critical intersection between biological sciences and anthropogenic
expansion. As metropolitan areas continue to grow at unprecedented rates, understanding how biological entities
adapt to, survive in, and colonize urban environments has become a priority for researchers, urban planners, and
environmentalists. In the context of Mexico City, one of the world's most complex megalopolises, the work of
Eduardo H. Rapoport and his colleagues in the early 1980s, particularly the seminal study "Aspectos de la
ecologia urbana en la ciudad de México: flora de las calles y baldios,"laid the foundational framework for
modern urban botany in Latin America. This article provides a comprehensive technical analysis of urban flora, the
ecological mechanisms of colonization in vacant lots (baldios), and the socio-environmental implications of urban
plant diversity.

The Theoretical Framework of Urban Ecology

Urban ecology is defined as the scientific study of the relation of living organisms with each other and their
surroundings in the context of an urban environment. Unlike pristine ecosystems, urban environments are
characterized by high levels of fragmentation, altered nutrient cycles, and the dominance of artificial substrates.
The research led by Rapoport, Diaz-Betancourt, and Lopez-Moreno focuses on two specific niches: the flora of
the streets and the flora of vacant lots (baldios).

Urban Biogeography and the Island Effect

One of the core concepts applied to Mexico City's ecology is the Theory of Island Biogeography, originally
proposed by MacArthur and Wilson. In an urban setting, vacant lots act as "islands" of vegetation surrounded by a
"sea" of asphalt and concrete. The colonization of these patches depends on several variables:

* Connectivity: The proximity of the patch to larger seed sources (e.g., Chapultepec Park or the Pedregal de
San Angel).

e Patch Size: Larger vacant lots tend to support a higher diversity of species due to a reduction in the edge
effect and increased resource availability.

¢ Age of the Patch: The successional stage of a vacant lot determines the ratio between pioneer (r-strategist)
species and more established competitors.

Synanthropization and Ruderal Flora

Plants that thrive in environments heavily disturbed by human activity are classified as synanthropic. Within this
category, ruderal florarefers specifically to plants growing on waste ground or among rubbish. These species
have evolved specific physiological adaptations to survive high levels of nitrogen, soil compaction, and variable
hydration levels common in the streets of Mexico City.

Technical Analysis of Urban Habitats in Mexico City

The urban landscape of Mexico City presents a mosaic of habitats, each with distinct ecological pressures. The
1983 study identifies specific botanical compositions based on the degree of human intervention and the physical
properties of the substrate.



1.The Flora of the Streets (Linear Habitats)

Street flora exists in the cracks of sidewalks, the base of walls, and along road medians. These plants face extreme
conditions, including mechanical damage from pedestrians, high concentrations of heavy metals (Lead, Cadmium)
from vehicular emissions, and the Urban Heat Island (UHI)effect, which can raise local temperatures by 3°C to
10°C compared to rural surroundings.

2.The Ecology of Vacant Lots (Baldios)

Vacant lots are often overlooked as "waste spaces," but ecologically, they serve as vital reservoirs for biodiversity.
In Mexico City, these areas provide a glimpse into the resilient nature of the local and exotic flora. The soil in these
areas is often a mix of original topsoil and construction debris (rubble), creating a high-pH environment rich in
calcium but poor in organic matter.



Habitat Feature Street Cracks / Sidewalks Vacant Lots (Baldios) Urban Parks

Soil Type Minimal, highly compacted Heterogeneous, rubble- Managed, often imported
mixed topsoil
Water Availability Extremely low, runoff- Moderate, infiltration High (often irrigated)
dependent possible
Dominant Species Poa annua, Erigeron Amaranthus spp., Ricinus Cupressus lusitanica,
bonariensis communis Fraxinus udhei
Successional Stage Maintained at pioneer stage Primary to Secondary Climax (artificial/managed)
succession
Pollution Load High (heavy metals, salts) Medium (waste, occasional Low to Medium
dumping)

Taxonomic Composition and Diversity Metrics

The research conducted in Mexico City highlights a significant diversity of vascular plants. While one might expect
a dominance of invasive species, the data reveals a complex interplay between cosmopolitan weeds and resilient
native taxa. The most represented families in the urban core include Asteraceae (the daisy family), Poaceae
(grasses), and Fabaceae (legumes).

Diversity Indices in Urban Patches

To quantify the ecological health of urban patches, researchers utilize the Shannon-Wiener Diversity Index (H')
and the Simpson Index (D). In Mexico City, the H' values for vacant lots often exceed those of manicured urban
parks because the absence of weeding allows for a natural assembly of species. The formula for the Shannon-
Wiener Index is:

H'=-2%"¢/a

Where pi is the proportion of individuals belonging to the i-th species. Technical surveys in Mexico City have shown
that higher H' values are correlated with larger "baldio" areas and lower frequencies of human disturbance.

Physiological Adaptations to the Urban Environment

For a plant to survive the transition from a natural forest or grassland to a Mexico City sidewalk, it must possess
specific physiological traits. This process, known as anthropogenic selection, favors plants with the following
characteristics:

C4 and CAM Photosynthesis

The Urban Heat Island effect and the high solar radiation at Mexico City's altitude (2,240m) favor plants with C4
photosynthesis or Crassulacean Acid Metabolism (CAM). C4 plants, such as many species of the
Amaranthaceaefamily, are more efficient at carbon fixation in high-temperature environments and have a lower
rate of photorespiration than traditional C3 plants.

Phenological Plasticity

Urban plants often exhibit shifted blooming periods. Research indicates that the higher temperatures in the city
center can cause plants to flower 10 to 15 days earlier than their rural counterparts. This phenological shift allows



urban weeds to complete their life cycles before the onset of the winter dry season or before municipal
maintenance crews perform seasonal clearing.

Resistance to Edaphic Compaction

Urban soils suffer from severe compaction, which reduces pore space and limits oxygen availability to the roots
(hypoxia). Species like Plantago majorhave evolved root systems capable of penetrating highly dense substrates,
making them ubiquitous in the compacted soils of Mexico City’s public squares.

Environmental Degradation and Bioindicators

The presence or absence of certain plant species serves as a biological indicatorof environmental quality. In
Mexico City, the degradation of the air and soil has led to a "homogenization" of the flora, where sensitive native
species are replaced by a few ultra-resistant cosmopolitan species.

Heavy Metal Bioaccumulation

Studies have analyzed the tissues of urban plants like Taraxacum officinale (dandelion) to measure levels of Lead
(Pb) and Zinc (Zn). These plants act as natural filters, absorbing pollutants from the air and soil. Mapping the
concentration of these metals in plant tissues allows for a spatial analysis of pollution patterns across the various
Alcaldias of Mexico City.

Methodology for Conducting an Urban Botanical Survey

Following the standards established by Rapoport, a professional urban botanical survey should follow a rigorous
procedural workflow to ensure data accuracy and reproducibility.

Step 1: Site Selection and Stratification

Divide the urban area into zones based on land use: industrial, residential, commercial, and green space. Within
these zones, identify "islands" (vacant lots) and "corridors" (streets).

Step 2: Quadrat Sampling

Use standard 1m x 1m quadrats for sidewalk flora and larger 5m x 5m or 10m x 10m plots for vacant lots. Record
the percentage of ground cover for each species identified.

Step 3: Specimen Collection and Identification

Collect samples of unknown species for herbarium verification. Key morphological features such as leaf
arrangement, floral structure, and seed type must be documented. For Mexico City, researchers typically consult
the Flora Fanerogamica del Valle de México.

Step 4: Data Processing

Calculate species richness (S), evenness (E), and the Sgrensen Similarity Coefficientto compare the floral
composition between different urban neighborhoods.

Comparison of Native vs. Introduced Species in CDMX

The tension between native biodiversity and introduced (exotic) species is a central theme in urban ecology. The
following table highlights the differences in ecological roles.



Category

Native (Autocthonous)

Introduced (Exotic)

Invasive (Aggressive)

Origin Examples

Mirabilis jalapa, Wigandia
urens

Pennisetum clandestinum,
Ricinus communis

Arundo donax, Eichhornia

Ecological Role

Support local pollinators
(hummingbirds, bees)

Rapid ground cover, soil
stabilization

Displace native taxa, alter

Dispersal Mechanism

Zoochory, Anemochory

Anthropochory (human-
aided)

Vegetative propagation

crassipes water tables

Case Study: The "Baldios" of Iztapalapa vs. Polanco

An interesting application of the research is the socio-economic correlation with plant diversity. In denser, lower-
income areas like Iztapalapa, vacant lots are often larger and less frequently managed, allowing for a higher
diversity of "weeds" and a more complex successional structure. In contrast, high-income areas like Polanco
feature highly managed streetscapes where chemical herbicides and frequent mowing keep the flora at a very low
successional stage, favoring only the most resilient grasses.

Failure Modes in Urban Green Management

Urban planning often fails by treating all non-planted vegetation as "weeds" to be eradicated. This leads to several
operational challenges:

¢ Loss of Ecosystem Services: Eradicating spontaneous flora increases the Urban Heat Island effect and
reduces rainwater infiltration.

¢ Increased Maintenance Costs: Continuous herbicide application and mowing are expensive and can lead to
chemical runoff in the city's drainage system.

e Genetic Erosion: The removal of native ruderal species reduces the genetic reservoir available for future
restoration projects.

Solutions and Future Directions

To move toward a more sustainable megalopolis, Mexico City must integrate the findings of urban ecology into its
urban design. This includes the concept of "Informal Green Spaces."Instead of viewing vacant lots as blight, they
can be managed as "pocket prairies” that require minimal maintenance while providing maximum ecological
benefits.

Technical Integration of Spontaneous Flora

Modern architectural trends, such as Low Impact Development (LID), suggest using the very species Rapoport
studied to create bio-swales and rain gardens. Since these plants are already adapted to the local urban climate,
they require no irrigation or fertilizers, making them the most sustainable choice for urban greening.

Synthesis of Ecological Findings

The study of Mexico City’s urban flora reveals that the city is not a biological desert but a vibrant, albeit disturbed,
ecosystem. The spontaneous vegetation found in the streets and vacant lots serves as a testament to biological
resilience. By analyzing the work of Eduardo H. Rapoport through a modern lens, we recognize that the "flora of
the streets" is an essential component of the urban fabric. These plants regulate microclimates, provide habitats for
urban fauna, and offer a unique opportunity for city dwellers to reconnect with nature.



As we look toward the future of urbanism in the 21st century, the data-driven approach to urban ecology remains
our best tool for creating cities that are not only habitable for humans but also hospitable to the diverse array of life
forms that choose to call the concrete jungle their home. The transition from "managing weeds" to "stewarding
urban biodiversity" represents a necessary evolution in our relationship with the environment.
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