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Abstract  

  
In the past few months, the forest area of the municipality of Jilotzingo, 

State of Mexico, was struck by a series of fires that affected a significant 

part of its forests,  these provide important ecosystem services for the 

inhabitants of the CDMX and its conurbated area. Therefore, the need to 

implement a reforestation plan that would help restore the affected area 

was evident. The objective of this work was to implement a restorative 

reforestation plan in this key area. The area to be reforested, and the tree 

species were selected keeping in mind various criteria. The design was 

based on what was previously reported in the literature according to the 

type of land. During reforestation, 14,000 organisms of the species Abies 

religiosa and Pinus spp. were planted in approximately 10 ha. It is 

necessary to follow up on the reforested area to guarantee the survival of 

most trees. 
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Resumen 

  
En los pasados meses, el área forestal del municipio de Jilotzingo, Estado de 

México, se vio azotado por una serie de incendios que afectaron una parte 

importante de sus bosques,  los cuáles aportan importantes servicios 

ecosistémicos para los habitantes de la CDMX y su área conurbada por lo cual, 

se hizo evidente la necesidad de implementar un plan de reforestación que 

ayudara a restaurar la zona afectada. El objetivo del presente trabajo fue 

implementar un plan restaurativo de reforestación en esta importante zona. El 
área por reforestar, y las especies arbóreas fueron seleccionadas tomando en 

cuenta diversos criterios. El diseño se basó en lo reportado previamente en la 

literatura de acuerdo con el tipo de terreno.  Durante la reforestación se 

plantaron 14, 000 organismos de las especies Abies religiosa y Pinus spp. 

abarcando una extensión aproximada de 10 ha. Es necesario realizar el 

seguimiento de la zona reforestada para garantizar la supervivencia de la 

mayor cantidad de árboles 
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Introduction 

 

The municipality of Jilotzingo is situated in the 

central region of the Estado de Mexico, within 

the geographic coordinates 19º24'59" to 

19º33'26" N latitude and 99º19'56" to 99º28'25" 

W longitude. The prevailing climate throughout 

the year is classified as temperate sub-humid. 

The mean annual temperature is approximately 

13.7°C, with recorded minimum and maximum 

values of 5.6°C and 29.5°C, respectively.   

 

Forestry production constitutes a 

significant economic activity that utilizes the 

region’s natural resources, given that 

approximately 80% of the municipal territory is 

covered by forest.   

 

The dominant arboreal species within 

these ecosystems include oaks [Quercus spp.], 

firs [Abies spp.], and pines [Pinus spp.]. These 

forested areas play a critical role in maintaining 

the ecological equilibrium of the northern sector 

of Mexico City and its surrounding metropolitan 

zone [Jilotzingo, 2024]. 

 

In March 2024, the municipality 

experienced a severe series of wildfires that 

devastated approximately 760 ha. 

Among the most affected localities were San 

Luis Ayucan, Santa María Mazatla, and Rancho 

Blanco [Facebook Gobierno Municipal de 

Jilotzingo, 2024]. Figure 1 presents a map of the 

territory corresponding to Jilotzingo; the dotted 

lines indicate the municipal boundaries. 

Yellow markers denote areas where low-

intensity fires occurred, while red markers 

indicate sites impacted by high-intensity 

wildfires [Dirección de Catastro de Jilotzingo, 

2024]. 

 

Reforestation can be defined as the 

process through which tree planting is carried 

out [Mohan y cols., 2021; Fesenmeyer y cols., 

2025] encompassing the stages of planning, 

implementation, monitoring, and supervision.  

 

There are two primary types of 

reforestations: urban and rural.   

 

Urban reforestation refers to tree planting 

within city environments and may serve various 

purposes, such as providing shade, noise 

mitigation, aesthetic enhancement, among others.   

 

Rural reforestation is conducted on 

forested or potentially forested lands that 

previously supported tree cover, which has been 

lost due to factors such as illegal logging, 

wildfires, or soil erosion.   

 

Rural reforestation is further classified 

into four categories based on its intended 

purpose: conservation, protection and 

restoration, agroforestry, and productive 

reforestation [Comisión Nacional Forestal, 

2010]. 

 

Box 1 
 

 
Figure 1 

Fire Alerts in the Municipality of Jilotzingo during March 

2024.  

Source: Dirección de Catastro de Jilotzingo, 2024 

 

To carry out restoration-oriented 

reforestation, it is necessary to employ a range of 

tools that enable the reestablishment of the 

forest’s original structural composition and 

species diversity, as well as to avoid actions that 

reduce plant germination rates and survival 

[Drake et al., 2015]. This is why several 

strategies can be applied to achieve ecosystem 

restoration, among which the most common are 

Rehabilitation, Replacement, and Revegetation.  

 

The Rehabilitation strategy aims to 

reintroduce certain plant and animal species that 

previously inhabited the site, with the objective 

of halting ongoing environmental degradation 

processes [Vanegas López, 2016]. The purpose 

of this article is to propose the implementation 

of a restoration plan for the reforestation of an 

area affected by wildfire in the municipality of 

Jilotzingo, Estado de Mexico. 
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Methodology 

 

Selection of the Area for Reforestation and 

Tree Species 

 

Periodic field visits were conducted in the areas 

affected by wildfires in the municipality of 

Jilotzingo to assess the extent of damage and to 

identify the types of flora present in the 

surrounding zones. This evaluation enabled the 

selection of appropriate plant species for the 

reforestation process. 

 

The reforestation area was selected based 

on the following criteria:   

 

- Degree of damage caused by the fires   

- Type of native vegetation   

- Terrain characteristics   

- Surface area   

- Accessibility via existing roads   

- Willingness of nearby residents to 

participate in the project [Bustamante y 

cols., 2022] 

 

Regarding the selection of tree species, 

the following criteria were considered:   

 

- Characteristics of the selected 

reforestation area   

- Preexistence of species in the affected 

zone   

- Availability of seedlings [Di Sacco y 

colaboradores, 2021] 

 

Land Preparation and Seedling Acquisition 

 

Once the reforestation area was selected, manual 

weeding of invasive vegetation was carried out, 

along with manual soil preparation. 

 

The clearing was performed using tools 

such as hoes, pickaxes, and shovels, with the aim 

of preventing competition for resources [water, 

light, nutrients] between the seedlings and 

surrounding weeds. Additionally, soil 

preparation included digging planting holes for 

transplanting the seedlings [Secretaría de Medio 

Ambiente y Recursos Naturales, 2018]. To 

obtain the seedlings, donations were sought from 

institutions or nurseries located near the 

reforestation zones, with support requested from 

the municipal government of Jilotzingo. 

 

 

 

Reforestation Design 

 

Based on the terrain conditions, a Tresbolillo 

planting design was proposed, as the slope of the 

land ranges between 20°C and 80°C. 

 

In this configuration, plants are arranged 

in equilateral triangles. Given that tree density 

must not exceed 1,100 plants per hectare 

[Bustamante y cols., 2022; Preece y cols, 2023], 

the spacing between plants was set between 3.2 

and 3.4 meters, both between rows and 

individual plants. Planting holes were excavated 

with dimensions of 40 x 40 x 40 cm [length, 

width, and depth]. 

 

During excavation, the first 20 cm of 

topsoil were placed on one side, and the deeper 

20 cm on the other. This allowed for 

differentiation of soil layers. Once reforestation 

has been carried out, periodic visits will be 

conducted to assess the survival and growth of 

the planted trees.  

 

Results 

 

Selection of the Reforestation Area and Tree 

Species 

 

During the series of field assessments conducted 

to evaluate the damage in the burned areas, it 

was observed that the understory was the most 

severely affected. 

 

Although the canopy cover also 

sustained damage, it did not appear to be 

significantly compromised [see Figure 2]. 

 

Box 2 
 

 
Figure 2 

Understory vegetation in Peñuelas 

Source: Author’s own.     
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In the surveyed areas, the soil appeared 

to have been preserved due to the presence of a 

thick layer of pine litter, which acted as a 

protective cover [see Figure 2].  

 

Therefore, no reduction in nutrient 

availability was expected. A decrease in tree 

density was also observed [see Figure 3]. 

 

Box 3 
 

 
Figure 3 

Tree Density Sample in the Peñuelas Region.  

Source: Author’s own. 

 

Finally, based on the established criteria, 

the most suitable site for reforestation was 

determined to be the locality of Villa Alpina [see 

Figure 4], located at coordinates: -99.380329 

and 19.437050. Figure 4 shows the location of 

Villa Alpina; the yellow markers indicate areas 

affected by low-intensity fires, while the red 

markers represent sites where high-intensity 

forest fires occurred [Dirección de Catastro de 

Jilotzingo, 2024]. 

 

Regarding the species proposed for 

reforestation, since the majority of the forest is 

composed of Abies religiosa [Oyamel], Pinus 

patula [Mexican yellow pine / Ocote colorado], 

and Pinus hartwegii [Ocote blanco or high-

altitude pine] [Rosaliano Evaristo y cols., 2022; 

Tellez y cols., 2020], these species were selected 

for reforestation. 

 

 

 

 

 

 

 

Box 4 
 

 
Figure 4 

Location of Villa Alpina.  
Source: Dirección de Catastro de Jilotzingo, 2024 

 

Land Preparation and Seedling Acquisition 

 

Site clearing was conducted one week prior to 

the reforestation. Weeding was performed 

carefully to avoid excessive removal of ground 

cover. Additionally, 14,000 seedlings of Abies 

religiosa and Pinus spp. were donated by 

PROBOSQUE, State of Mexico. The seedlings 

were transported with support from the 

Municipality of Jilotzingo [Figure 5]. 

 

Box 5 
 

 
Figure 5 

Transport of Seedlings for Reforestation.  

Source: Facebook page of the Municipal 

Government of Jilotzingo, 2024 

      

3.3 Reforestation 

 

One month prior to the reforestation, a training 

process was conducted during which brigade 

leaders were selected [see Figure 6]. 
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Box 6 
 

 
Figure 6 

Training of brigade leaders. 
Source: Facebook  Municipal Government of 

Jilotzingo, 2024. 
 

The municipal government of Jilotzingo 

issued a public call inviting local businesses and 

residents to participate in the reforestation effort.  

 

The campaign, titled “Reforestación 

Jilotzingona,” was promoted through social 

media platforms [see Figure 7]. 

 

Box 7 
 

 
Figure 7 

Banner of the “Reforestación Jilotzingona” 

Campaign. 
Source: Facebook Municipal Government of 

Jilotzingo, 2024. 

 

Finally, on August 11 at 7:30 a.m., the 

reforestation began with the participation of 

approximately 1,000 people, who planted 14,000 

trees following the recommended protocols [see 

Figure 8]. 

 

Box 8 
 

 
Figure 8 

Participants in the Reforestation of 

Jilotzingo’s Forests.  
Source: Facebook Municipal Government of 

Jilotzingo, 2024. 

 

Conclusions 

 

One of the most critical aspects of any 

reforestation effort is post-implementation 

monitoring. Some authors measure the level of 

success as the degree to survival of trees at 

different points in time [Herborhn y cols., 2023]. 

 

For this reason, the design proposed in 

this study includes tracking tree growth to assess 

survival rates, evaluating the health status of 

individual trees and the forest, and detecting 

potential pests that could threaten tree survival 

[Mexal y cols.,  2008]. Likewise, identifying the 

presence of illegal loggers or early signs of forest 

fires is essential to achieving the long-term goals 

of this initiative [Carrión-Vera, 2025; Souza 

Mosqueda, 2025]. 

 

Based on the above, it is concluded that 

the objective of this study was achieved. 

However, considering that the forests of 

Jilotzingo are part of the “Bosque de Agua,” one 

of the main hydrological basins of Mexico City 

and its metropolitan area [López-García and 

Navarro-Cerrillo, 2021], it is crucial that projects 

like this be carried out on a continuous basis. 

Damage to these ecosystems could lead to the 

loss of vital ecosystem services necessary for the 

survival of residents in these densely populated 

regions of the country.  
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Therefore, it is imperative that more 

initiatives of this nature be implemented. 
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