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Designing a Green Belt for Xalapa City, Veracruz under current Mexican policies 

 

Abstract: Green Belts are often proposed as an alternative for containing urban sprawl, 

restoring ecological processes and recover connectivity, and maintaining the multi-

functionality that cities need. This article analyzes a proposed Green Belt for Xalapa, 

Veracruz, Mexico. It is spatially examined through GIS analysis and designed on the notion 

of Garden City as a strip to circumvent the city. Existing conditions are also discussed.  Two 

existing conservation initiatives are compared to the proposed Green Belt strategy. Its 

establishment requires agreements between Xalapa and surrounding municipalities. The 

proposed strategy brings local government and citizens together to preserve the remaining 

vegetation and thus promote the well-being of local inhabitants.  

Keywords: conservation, cloud forest, Green Belts, planning, recreation, Xalapa 

 

Resumen: Los cinturones verdes frecuentemente se han propuesto como una alternativa para 

contener la expansión urbana desordenada, restaurar los procesos ecológicos y recuperar la 

conectividad, y mantener la multifuncionalidad que las ciudades necesitan. Este artículo 

analiza un esquema de Cinturón Verde para Xalapa, Veracruz, México. Es espacialmente 

examinado, diseñado bajo el concepto de Ciudad Jardín, como una franja que rodea a la 

ciudad, el análisis se elaboró con un SIG. Las condiciones existentes también se discuten. Se 

comparan dos iniciativas de conservación existentes con la estrategia propuesta de Cinturón  
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Verde. Su establecimiento requiere acuerdos entre Xalapa y los municipios aledaños. La 

estrategia propuesta requiere reunir a los gobiernos locales y ciudadanos para preservar la 

vegetación remanente y así promover el bienestar de los habitantes locales. 

Palabras clave: conservación, bosque de niebla, Cinturón Verde, planeación, recreación, 

Xalapa 

 

Introduction 

When uncontrolled, urban development spreads over rural surroundings, often transforming 

the land from agricultural areas or natural ecosystems to more intense urban use. The demand 

for urban land is a powerful driver of landcover transformation, putting pressure on the 

permanence of vegetation (Baycan Levent, Vreeker, & Nijkamp, 2009). Vegetation loss 

results in a decrease in ecosystem services (i.e. water cycle regulation, air purification and 

recreational values) provided by those remnants, eventually affecting the quality of life for 

neighboring inhabitants. Additionally, the fragmentation or disappearance of vegetated areas 

leads to a reduction in biodiversity. A major challenge for city planners is sustainability, 

which should integrate economic growth, social welfare and environmental conservation—

especially at urban/rural borders—through coherent policies for development (Gopinath & 

Jackson, 2010; Morrinson, 2010). Urban land is a limited resource because of the constraints 

imposed by the topography of neighborhoods (ONU-HABITAT, 2012). The scarcity of land 

available to meet the constant demand for housing and infrastructure pushes marginalized 

communities—usually low-income populations—to risk-prone conditions and irregular 

appropriation of land. Despite these challenges, cities must plan for the maintenance of a 
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minimum plant cover in order to provide the ecosystem services necessary for the wellbeing 

of all inhabitants (Tang, Wong, & Lee, 2007) 

Green Belts are a planning instrument intended to preserve urban green space through 

the creation of a land classification policy to preserve natural vegetation areas around urban 

centers (Madureira, Andresen, & Monteiro, 2011). Green Belts restrain urban growth and 

separate satellite developments from the main downtown. (Amati, 2010; Gamez-Basten, 

2002; Gennaio et al., 2009; Rowe, 2012). They also are intended to maintain the remnants of 

natural forests (Ignatieva, Stewart, & Meurk, 2011).  

We intend in this paper to explore the likely implications of implementing a green 

belt in the outskirts of the city of Xalapa, Veracruz. This Green Belt should help the city 

conserve the remaining natural vegetation cover. Our work considers existing policies and 

regulations with the goal of preserving ecosystem services (Reyes-Díaz, 2010; Saunders et 

al., 1987). In addition to seeking to preserve the vegetation remnants present in the periphery, 

we also look at ways a Green Belt can contribute to recreational opportunities (Žlender, & 

Ward Thompson, 2017). The research question asks: is it possible to adopt an urban planning 

instrument such as a Green Belt to mitigate the disappearance of vegetation attributed to 

accelerated urban expansion and thus contribute to safeguard vital ecosystem services and 

also provide recreation opportunities for the inhabitants of Xalapa? 

 

Area of study 

Xalapa, Veracruz is a medium-sized city in the center of the State of Veracruz, Mexico. It 

covers an area of 124.38 km2, with a population of 480,841 (INEGI, 2015a). In the 1990’s, 

it was one of a group of Mexican cities regarded as targets for development to induce the 



4 

 

redistribution of national income through decentralization (Castillo Palma & Patiño Tovar, 

1999). Currently, mid-sized cities are under scrutiny because of their accelerated growth, and 

the composition of the current national urban system. Xalapa has accelerated population 

growth and will be under strong demographic pressure in the near future. The forecasts 

suggest that the population will grow to reach more than 780,000 inhabitants by 2030 (ONU-

HABITAT, 2016).  This data is frequently used to plan for infrastructure and public services, 

but rarely is it linked to demands for ecosystem services (Albert & Von Haaren, 2017). 

Population growth obviously implies increased stress on the environment, including the loss 

of vegetation cover within the city, as well as increasing pollution and difficulties for water 

provision. Urban plans must be updated to prevent and protect the remaining natural territory 

(Bazant, 2010). 

The cloud forest is the most widespread vegetation type in Xalapa’s periphery. It has 

great floristic richness and it is one of the most threatened in the country (Rzedowski, 1993). 

In the municipality of Xalapa, it remains in a small area, totaling 3.33 km2 in 2013. Despite 

its small size, it is still home to around 1,300 plant species (Castillo-Campos, 1991).  Other 

types of vegetation found in Xalapa municipality are oak forest, riparian forest, and tropical 

dry forest. The cloud forest and many of its species have survived because of their role as 

shade for coffee plantations, which has encouraged some degree of conservation of tree 

cover. This crop spans 25.15 km2 (20.18 % of the municipality). However, shade coffee 

plantations are mainly monocrops in the northeast, with trees of the Inga genus which is then 

described as “shade monocrop” (Ortiz-Ceballos, 2004; Pineda-López, Ortiz-Ceballos, & 

Sánchez-Velasquez, 2005). But even as a monocrop, they preserve a good proportion of the 

biodiversity of the surrounding forests. The best-preserved forests are situated in the 
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southwest of the city and in the northwest, on the borders with Tlalnelhuayocan and 

Banderilla municipalities. 

 

Methodology 

Our analysis was based on the description and study of the vegetation cover, defined as the 

layer of natural vegetation that covers the terrestrial surface, comprising a wide range of 

biomasses with different physiognomic characteristics and environmental conditions that go 

from grasslands to areas covered by natural forests (Ellis, 2007). The Green Belt is a 

territorial policy offering environmental and social benefits to the city, demanding the 

application of better-quality land policies and housing in the urban sector.  We conducted a 

review of the national, state, and municipal regulations to explore normative coherence with 

its implementation and thus to identify suitable instruments to support it. 

The delimitation of the Green Belt for the City of Xalapa was carried out on vector 

data of the polygons representing the urban locations as they were available from the official 

geostatistical dataset (INEGI, 2015b). To identify and delineate vegetation types in the belt, 

we defined a buffer area 1000 m wide, centered on the borderline of the polygon of the City 

of Xalapa and its Metropolitan Zone. The Metropolitan Area of Xalapa (MZX) is a shared 

urban space that encourages the governments of the municipalities to negotiate and work on 

agreements on urban development policies, to coordinate urban development and safeguard 

the environment (Zentella, 2005). This is sometimes difficult because the agreements cannot 

be implemented easily. The difficulties for its management and implementation involve long 

and complex processes.   
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We classified land cover units using the Landsat 8 panchromatic band (15 m of 

resolution) in this buffer area using ArcGIS (version 10.2.2, 2014). We used Landsat 8 

imagery acquired on January 27th, 2015, path 25/row 46, UTM zone 14N. We classify the 

panchromatic band (band 8), using the Natural Breaks utility, which allows the identification 

of classes according to the “best group of values” defined by maximizing the differences 

between classes (ESRI, 2016). This allowed us to discriminate between forested surface, 

surfaces without trees and urban areas, with higher efficiency compared to other raw bands 

or vegetation indexes.  

The article is organized as follows: following this introduction, a general review of 

the history of Green Belts is presented in part two. Part three then discusses some normative 

instruments about Green Belts in Mexico with particular focus on the State of Veracruz. The 

proposed Green Belt for Xalapa is examined in part four followed by presentation of the 

article’s conclusions in part five.  

 

History of Green Belts 

When planning studies recognized the challenges of messy urban growth, Green Belts 

emerged as a tool intended as “geographic normativity” to establish natural limits to cities. 

A broad definition of a Green Belt is a land classification policy used in urban planning to 

conserve areas of natural vegetation and agricultural lands around cities. The Green Belt has 

also been defined as the reserves of open spaces around urban concentrations, but, of course, 

these are not the only definitions. The concept of a “continuous Green Belt of rural land, 

surrounding the cities” has changed (Whittick, 1974, p. 485), because it has become evident 

that such schemes are virtually impossible to implement. Laruelle & Legenne, (2008) offer 
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a new alternative notion to the continuous green loop surrounding cities, composed of 

"patches and a discrete, flexible, Green Belt”, like the Green Belt of Paris. Currently, they 

can be identified by two features: connectivity and multi-functionality (Cormier & 

Madureira, 2013). The first promotes ecological processes, and the second feature refers to 

multiple social functions. The idea of connecting open spaces was originally related with 

aesthetic values and social purposes, such as sports; but now the ecological implications of 

connectivity are also acknowledged in public policy. These implications including the 

protection of biodiversity by maintaining habitat, and conservation policies have been 

reformulated for their integral application in different scales. The multi-functionality concept 

also argues for an important social function and health benefits associated with recreational 

and leisure opportunities as well as environmental improvement (Alfie Cohen, 2011: James 

et al., 2015; Madudeira et al., 2011).  

 Ebenezer Howards' 1898 proposal of a “Green Belt” for Letchworth, then named 

Garden City, is considered the first reference to a Green Belt in the modern context (Lucey, 

1973). It was designed to limit urban expansion. Its objective was to maintain an agricultural 

area, reduce urban poverty, and provide a means to improve the health and well-being of the 

population. In the twentieth century, metropolitan Green Belts in the United Kingdom were 

an important planning tool, and the concept was extended to other countries (Amati, 2007; 

Amati, 2012). The Garden City started a movement aiming to build a new urban paradigm 

and start a movement for regional planning innovation.  Regional planning was proposed by 

Patrick Geddes, mainly aimed to decentralize the location of industrial land. In some cities, 

Green Belts have influenced urban configurations without necessarily controlling growth 

(Capel, 2002; Evans, 1997).  
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In the 21st century Green Belts still are an environmental planning option for 

vegetation conservation on a macro-urban scale (North, 2012). However, the maintenance of 

the “untouchable” land, both physically and politically has been practically impossible. For 

example, in Beijing, China, a second Green Belt was proposed when the first one failed to 

contain urban sprawl. This failure was attributed to the underestimation of the magnitude of 

urban growth, and lack of participation of the inhabitants in the planning processes. The 

predictions for Beijing’s second Green Belt are similar (Yanga & Jinxing, 2007). Only 

England and Korea have strict control of their limits, ensuring that there is no urban growth 

in them (Bengston & Youn, 2006). Although not always possible, there is strong support for 

stronger limits and reinforced conservation values within planning systems.  

The long-lasting debate about the role of the urban Green Belt has taken on new 

significance in London where the housing shortage has prompted a discussion about whether 

to repurpose some of its Green Belt parts that are in quite poor condition to build new homes 

to alleviate the housing crisis (URBAN-HUB, 2017). The concept and its application remain 

on the agendas of cities (Amati 2012; Gant, Robinson, & Fazal, 2011; Tang, Wong, & Lee, 

2007), linking global agendas to local concerns and policy. There are emblematic programs 

inspired by this concept, including the Great Green Wall of Africa 

(http://www.greatgreenwall.org/) and  the Green Belt Movement in Kenya initiated by 

Wangari Maathai (Maathai, 2008), which had such an impact that it received the Nobel Peace 

Prize in 2004. It is aimed as a belt to protect people from the desert of the Sahel and Sahara. 

It has prompted women from different locations to plant 30 million trees along the belt, 

providing food and wood in this way, while reducing soil erosion and desertification.  

http://www.greatgreenwall.org/
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Some researchers have stressed on this regard that governments find themselves at a 

crossroads between preserving the environment and having land available for development. 

Although Green Belts do not always stop urban growth, the potential of the concept has 

impacted the development policies of some countries (Amati & Taylor, 2010), including 

Mexico. In Mexico, Miguel Angel de Quevedo created the first National Park “Desierto de 

los Leones” in the south east of Mexico City in 1917. In what is considered to be the first 

national Green Belt proposal, Miguel Angel de Quevedo, convinced then Mexican President 

Carranza to include a text in Article 27 of the Mexican Constitution, for the conservation of 

vegetation cover, which is now binding (Vargas, 2014). This laid the foundations for policy-

making examined in the following section. 

 

Mexican policy instruments for the establishment of Green Belts 

In the case of Mexico, the notion of Green Belts has been included in national environmental 

policies (Gastélum Bajo & Albores Gleason, 2015), mainly with the objective of preserving 

the vegetation in the periphery of cities. Along with the strategies issued in Mexico’s six-

year National Development Plan, there is currently a proposal to promote Green Belts as a 

national policy for Mexican cities on the U3 Perimeter of the national program for 

agriculture, territory and urban development (SEGOB, 2013). Green Belts are described as 

adjacent zones to urban areas that act as buffers (peripheral belt to the urban area) defined 

according to the size of a city. Unfortunately, this proposal has gone almost unnoticed by 

municipal and state authorities. It was supported by the “Project of Decree” initiative of 2015 

(Gastélum Bajo y Albores Gleason, 2015), where there is an addition to Article 2 stipulating 

the creation of Green Belts.  
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Amongst the normative instruments in the state of Veracruz that support the creation 

of the Green Belt, we find the Law of Urban Development, and Territorial and Housing 

Planning of the State of Veracruz (Ley de Desarrollo Urbano, Ordenamiento Territorial y 

Vivienda del Estado de Veracruz) (GOBVER, 2011), the most relevant aspects of which are 

emphasized in Article 29 that highlights the restrictive ecological reserves of high 

environmental value as protected areas for urban centers (GOBVER, 2011). Two other 

normative instruments decreed for Veracruz state exist.  The Archipelago (GOBVER, 2015) 

is denominated Archipelago of forests and tropical dry forest of the capital region of the state 

of Veracruz, a total of 7 polygons located in the Restrictive Ecological Reserve. It is a 

"protected natural area in the category of multifunctional biological corridor". The Land Use 

Planning, POETX (GOBVER, 2018), is based on the conviction that the sustainability of 

cities is not viable without considering their regional environment and planning their uses. 

Some authorities point out that the limited success of environmental actions could be 

explained by the lack of an appropriate budget, but researchers have instead shown that 

limited progress is due to the small influence of the environmental criteria in the policies of 

economic and social development sectors (Hernández-Huerta, Pérez-Maqueo, & Equihua, 

2018). The fact is that production has been prioritized without consideration for the 

consequences on the natural environment, and therefore the health of ecosystems and the 

people who inhabit them remain secondary. The great number of laws, regulations and urban 

environmental policies have not prevented, for instance, irregular urbanization (Schteingart 

& Salazar, 2003). This is partly because the application of a restrictive or containment policy 

raises the land value by creating a higher demand for it. Therefore, to avoid market stress, it 

is necessary to apply instruments for the recovery and creation of accessible housing. The 
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implementation of this initiative can be achieved through social networks, non-governmental 

organizations (NGO) and individual citizens with the support of research centers who can 

generate synergies to improve self-management and allow diversification opportunities. 

This Green Belt proposal hopes to generate a territorial and regional planning scheme 

that is more appropriate to the contemporary needs of metropolitan areas, but its operation 

can only be implemented trough an integral and coherent approach to sustainability. It calls 

for innovative urban management and an update of the policies and instruments of territorial 

planning in Mexico. In addition, it is important to explore the densification of existing 

underutilized spaces within the city. Although controversial, urban densification seeks to 

induce the development of cities that are more compact, efficient, equitable and sustainable. 

Strategies for the inner city include vertical growth, recycling and re-developing abandoned 

or underutilized intra-urban spaces for their greater and better use, intending to intensify the 

mixed use of land and increasing urban infrastructure and services to meet the needs of the 

greater number of inhabitants and users in the same territory (Pollock & López-Silva, 2014).  

 

A Green Belt for Xalapa 

As mentioned above, the total area of Xalapa Municipality is 124. 38 km2. In 1980, the urban 

area of Xalapa covered a surface of 24.4 km2. In 2015, it covered an area of 59.91 km2, 48.07 

% of the total area of the Municipality (INEGI, 2015b). The vegetation in the Municipality 

of Xalapa is very fragmented. Human settlements account for the largest area of land use, 

replacing crop, grasslands and forested areas. Acosta's results for the period between 1980 

and 2015 showed that the biggest land cover replacement took place in the shade coffee 
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plantations, the area covered by shade coffee plantations decreased 12.9 km2, and 5.78 km2 

in between primary and secondary cloud forests, mainly due to urbanization (Acosta, 2015).  

 

Green Belt Scheme  

The Green Belt suggestion that we explore for the city of Xalapa, and its Metropolitan Zone 

of Xalapa (GOBVER, 2002), follows some of the guidelines of Garden City: a Green Belt 

around the city, a circular shape, with mixed uses and with communal ownership, inspired 

by the ideas of Raymond Unwin (1863-1940), designer of Letchworth Garden City, along 

with Barry Parker, who defended the existence of Green Belts in cities as a barrier for 

containment and the separation of the urbanization process. This approach also served as the 

basis for the Abercrombie London plan (Capel, 2002). Our suggestion of a 1km Green Belt 

surrounding the urban area of the city of Xalapa is shown in Figure 1. The resulting total area 

in our scheme for a Green Belt is 38.83 km2. We found that the proposed area could protect 

the last remnants of cloud forest, mainly found at the northwest and southwest, and in the 

shade coffee plantations at the northeast of the city.  

 

<<  INSERT FIGURE 1 ABOUT HERE  >> 

 

The current urban area of Xalapa Municipality (59.91 km2) includes 12.63 km2 of 

forest land   mainly primary and secondary cloud forests and shade coffee plantations (Table 

1 and Figure 2). In landscapes with a high degree of fragmentation of the natural ecosystems, 

development of green infrastructure should be based on the need to improve ecological 

connectivity to maintain connections among nodes, through buffer zones, and corridors 
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within the landscape matrix (Capotorti et al., 2015). However, green infrastructure still is not 

a well-known concept in planning practice (Albert & Von Haaren, 2017). Green 

infrastructure planning should consider collaborative and participatory approaches to 

maintain and improve ecosystem services at all scales (Bissonnette et al., 2017). 

In areas with currently degraded vegetation, the introduction of complete restoration 

programs or reforestation practices with native species could be implemented to build 

corridors that link these areas with the best-preserved forest fragments in order to preserve 

biodiversity. Restoration practices can reconnect forest fragments even if the vegetation is 

altered (Williams et al., 2007) with native species (Benítez, Pulido-Salas, & Equihua, 2004, 

Williams-Linera, Lopez-Barrera, & Bonilla-Moheno, 2015). A program of ecological 

restoration has also been proposed, with multi-species plantations and suppression of 

disturbances in a forest to the southwest. Also, other sylvicultural practices can play an 

important role in the promotion of Green Belts (Konijnendijk, 2010). In addition, species that 

are tolerant of air pollution should be included in such projects. The plants that can withstand 

pollutants can serve as tolerant species and may be suggested to act as pollution scavengers 

(Pathak, Tripathi, & Mishra, 2011; Sharma et al., 2017).  

 

<<     INSERT TABLE 1 ABOUT HERE >> 

 

In order to improve the environmental conditions in the Green Belt, municipal 

administration should also consider the social life of the local community. Of the 38.83 km2 

covered by the Green Belt (Table 2 and Figure 3), 17.02 km2 (43.82%) is forested area, which 

should be apt for enrichment with native species which can be established well within the 
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forest fragments (Alvarez-Aquino, Williams-Linera, & Newton, 2004). The non-forested 

area (grass, shrubland) which composes 9.57 km2 (24.64) will require suitable ecological 

restoration and reforestation programs. Within the developed areas, open space can be used 

for ornamental species along with the presence of urban infrastructure for recreation and 

leisure. Tables 2 and Figure 3 show native and exotic species that have potential for 

restoration, and some can also be established on abandon agricultural sites (Alvarez-Aquino, 

Williams-Linera, & Newton, 2004; Ortega-Escalona & Castillo-Campos, 1996; Suarez & 

Equihua 2009). For these types of areas, the inclusion of the rapid growth species such as 

Casuarina spp. may enhance nutrient accumulation on degraded soils, and the results suggest 

that initial rehabilitation can be achieved by suitable assemblage establishment (Suarez & 

Equihua, 2009). Moreover, infrastructure for children and youngsters can be installed 

appropriately along the corridor to support recreation and leisure. 

 

<<    INSERT TABLE 2 ABOUT HERE   >> 

<<    INSERT FIGURE 3 ABOUT HERE >> 

 

The opportunity to preserve these spaces, conserve biodiversity and, consequently, 

provide ecosystem services should be considered in the design of environmental policies 

(Capotorti et al., 2015). The benefits would include maintaining part of urban agriculture, 

improving urban resilience and increasing capacity to adapt to climate change. Table 3 and 

Figure 4 show the areas of the Green Belt to be managed by each municipality involved. Of 

the 38.83 km2 area designated for the Green Belt, the Xalapa Municipality contributes 31.1 

km2, and only 7.74 km2 include the participation of other municipalities. Banderilla is the 
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smallest municipality by area and it is the one which would contribute the greatest surface 

(15.75%) to the Green Belt. Banderilla has been identified as the most dynamic conurbation, 

and it keeps a substantial forested boundary within its limits with Xalapa. The peripheral belt 

can include remnants of vegetation in the area and create public spaces with tangible social 

benefits for the inhabitants of Xalapa. Also, the public spaces formed by a belt can serve to 

create local identity, in addition to recreation, for the people of Xalapa (Boege et al., 2013). 

It would serve the inhabitants of informal settlements, who are underserved by recreational 

green areas.  

Urban expansion into the periphery with a high degree of densification place the 

permanency of such green areas at risk.  Most inhabitants must go far away to sites where 

green areas have park furniture. Because of this, the public space provided by the Green Belt 

with infrastructure could promote social leisure and recreation as a common denominator. 

Increasingly, green areas have gained importance due to the scarcity of vegetation with 

leisure infrastructure within settlements and the growing social demand for urban green space 

even the small ones (Peschardta, Schipperijnb, & Stigsdottera, 2012). It is important to 

involve the community and decision makers in a dialogue that leads to an understanding of 

a sustainable and healthy environment, biodiversity and living conditions that foster a sense 

of belonging (Ignatieva, Stewart, & Meurk, 2008). 

 

<<     INSERT TABLE 3 ABOUT HERE >> 

<<     INSERT FIGURE 4 ABOUT HERE >> 

Figure 5 shows the overlap of all the instruments: The Archipelago (GOBVER, 2015), 

the Land Use Planning (POETX; GOBVER, 2018) and our Green Belt proposal. It is evident 



16 

 

that the notion of a Green Belt for the region has a good match with the two decrees 

Considering that the instruments decreed were mainly conceived for the conservation of 

natural resources. The comparison with our Green Belt scheme also makes apparent that they 

complement each other in terms of the conservation of natural resources and, as is intended, 

create a kind of ecological corridor between them, joining areas of remaining vegetation. The 

Green Belt is oriented not only to conservation but also to human use, so it includes 

recreational spaces with infrastructure that must be located in accessible places and outside 

the open spaces protected by the two decrees, in which recreation is not included, or at least, 

it has not been strongly emphasized so far.  

 

Conclusions 

Urban green areas are not always accessible or open for public use (ONU-HABITAT, 2012). 

As stated in goal 11 (UNDP, 2018) of the Sustainable Development Goals, the usage and 

availability of green urban areas in the 21st Century should be more equitable with suitable 

access channels for all the inhabitants of the city (Ward Thompson, 2002). The current 

discourse addresses the need to offer legal, cheap and environmentally suitable urban land 

that does not compromise other land uses that are important for the local economy. Green 

Belts support this objective. In response to our original research question of whether it is 

possible to adopt a Green Belt instrument to mitigate the disappearance of vegetation 

remnants, we answer that it is possible and that attempts are being implemented because of 

this threat. With a Green Belt, it should be possible to better guide and organize the growth 

of the city of Xalapa, while contributing to the conservation of the vegetation remnants that 

provide important ecosystem services, including the cloud forest in the northwest and 
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southwest of the city, the shade coffee plantations, and the other productive areas in the 

northeast. The conservation of the coffee agro-ecosystems will preserve a good proportion 

of the biodiversity of the surrounding forests (Manson et al., 2008; Perfecto et al., 1996).  

The process of spatially overlaying different ecological and social requirements 

highlights multi-functionality as well as spatial consistency of selected restoration sites.  

With the forest degradation that has taken place, restoration should be part of the developing 

conservation policy for the Green Belt area. For these types of areas, the inclusion of the 

rapid growth species such as Casuarina spp. may enhance nutrient accumulation on degraded 

soils, and the results suggest that initial rehabilitation can be achieved if suitable species 

assemblages are used (Suarez & Equihua, 2009).   

The failure of planning to anticipate the magnitude of urban development in Xalapa 

has undermined opportunities for vegetation conservation, and it has limited the prospects of 

the state to secure land for public uses (urban infrastructure, urban facilities, public spaces 

and green areas) as well as the provision of housing for the poorest families. In authorized 

settlements, it is necessary to strengthen the enforcement of regulations, to operate with 

transparency on rights and obligations associated with real estate development. Informal 

development is currently very active in the northeast of Xalapa, where there are high rates of 

speculation.  The local government must be vigilant to curtail the spread of informal 

settlements, while providing an adequate supply of land for legal and secure housing and 

infrastructure for low-income populations.  Green Belts can contribute to these objectives 

when they are properly implemented (Amati, 2008; Keil & Macdonald, 2017).  

As it can be seen in the case of Xalapa has shown, however, that even though the 

implementation of a Green Belt is possible and supported by the constitution, this tool 
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depends on the establishment of planning instruments that facilitate municipal management. 

Its establishment requires agreements among cities and surrounding municipalities, where 

each municipality will keep the specified areas for their own public benefit, in order to predict 

greater success. The development and application of new land use policy instruments that 

protect ecosystems and remnant urban vegetation, such as The Archipelago (GOBVER, 

2015) and The POETX Land Use Planning, (GOBVER, 2018), could benefit the economic 

and social sustainability of the entire Metropolitan Zone.  

However, political and social costs should be considered as they reduce the 

probability of successfully executing a Green Belt. Land acquisition is difficult due to the 

problematic economic situation characterizing the State of Veracruz and its municipalities.  

Alvarez-Aquino, Williams-Linera, & Newton (2004) point out that there are good chances 

for such restoration programs, because private landowners within the region are increasingly 

becoming interested in alternatives to agricultural land use and repairing disturbed forests 

with selected species based on their high rates of growth and usefulness to wildlife. In this 

sense, updating the instruments for the territorial planning of Xalapa and its Metropolitan 

Zone is an urgent step toward benefiting both ecosystems and society. The continued absence 

of a Green Belt for Xalapa will contribute to the further loss of vegetation and important 

ecosystem services.  
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