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Abstract 
Bibliometrics allows to analyze on behalf of literature searches the existing knowledge around a specific topic 
and identify tendencies in its development. Tropical forests are characterized naturally by a low regime of fires. 
However human activities have dramatically changed this phenomenon. Since tropical rain forests are a hot spot 
of world’s diversity, we conducted a bibliometric study of occurrence and effects of fires in tropical rain-forests. 
The aim of this work is to identify the main tendencies in biological literature about this subject, diagnose 
knowledge areas with a poor development and to define the geographic location of the performed studies and 
their methodological approach. This analysis will allow to identify the main gaps in the research of fires in 
tropical rain forests and contribute to direction the following research projects. We retrieved more than 2000 
documents of indexed journals from the following bibliographic databases: Web of Science, Scopus, Science 
Direct, Biosis and Zoological abstracts. We selected the papers of words related with forest fires and tropical 
rain forests by an advanced search using logic and boolean operators. We considered for this study the fields: 
the document title, authors, adscription institution, publication year, journal name,  
Keywords and descriptors, country, knowledge area and abstract. With this information we designed and 
normalized the database. Then, we considered all the papers focused on the study of fires in tropical forests and 
we classified other works that not specifically worked on fires but mention it as an important element of their 
studies. We did this by looking for the words “fire” and “tropical forest” in the  
Keywords and abstracts. Then we analysed the documents by their geographic location and by the field of 
knowledge. We found an increasing interest in this topic in the scientific community since early 1950 to the 
present. The journals with more works in the theme were Forest ecology and management and Biotropica. We 
consider that this bibliometric review will help to the decisions making. 
 
Keywords: publication temporality, authors, indexed journals, knowledge fields, study site locations, 
bibliometrical studies 
 
 
1. Introduction 
  
The generation of new information has impacted scientific work since the appearance of computers 
and the development of software. This technology allows to analyze on behalf of literature searches 
the existing knowledge on a specific topic and to identify tendencies in its development (Michán-
Aguirre and Muñóz-Velasco 2013). It known as bibliometrics, which is a set of methods to 
quantitatively analyze academic literature (Wilson 1999; Hull et al. 2008).  
Forest fires are related with global warming, decrease of forested area, loss of biodiversity and an 
increase of erosion. There are a lot of ecological parameters that change after a forest fire like 
vegetation cover, density, structure, composition, diversity and productivity. Therefore, forest fires are 
recognized as an interesting topic among foresters. Tropical forests are characterized naturally by a 
low fire regime (Bowman et al. 2011). However, in the last decades forest fires have become increasing 
events in these fragile ecosystems (Cochrane 2001). This relationship has been widely explored in 
temperate and mediterranean forests where plants have adapted to fire. 
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Agricultural and ranching activities are highly associated with forest fires. It is known that swidden 
cultivation is still an important agricultural practice, especially in areas where intensive agriculture is 
not possible (Van Vliet et al. 2012). However, fire plays also an important role in many parts of the 
world where it induces land uses change to for example cattle production or the cultivation of biofuel 
plants. 
Bibliometric studies have been used for example to understand the direction of several ecologic 
phenomena such as changes in diversity and impact of conservation strategies (Song and Zhao 2013), 
by studying the information process and its change over time (Young and Wolf 2006; Stork and Astrin 
2014). 
 
According to FAO (1993) tropical forests are located in tropical areas within different biogeographic 
origins. They have a high plant and animal richness and show a wide range in composition, structure, 
functionality and productivity. The evergreen tropical rain forests are located in regions where the total 
annual rainfall is greater than 2500 mm and the dry season is either short or inexistent. 
Since tropical rain forests are a hot spot of world’s diversity and lately have been increasingly affected 
by fire to induce land use change, the objective of this study is to know the state of the art of tropical 
rain forest fire research. In particular, we wanted to determine which countries that possess tropical 
rain forest have reported fires and how this subject is addressed by the scientific community. It is 
important to detect the causes of unusual fire regime in tropical forest and which are the expected 
changes. The aim of this work is to identify the main tendencies in biological literature about this 
subject, detect the knowledge gaps and to define the geographic location of the performed studies and 
their methodological approaches. 
 
2. Methods  
 
We retrieved articles of indexed journals published until April 2013 from the following bibliographic 
databases: Web of Science, Scopus, Science Direct, Biosis and Zoological abstracts. We selected the 
papers by an advanced search (filtered) using the logic and boolean operators AND, OR, NOT, ?, * 
and “” that included words related with forest fires and tropical rain forests (Figure 1). We considered 
for this study the following fields: (1) the document’s title, (2) authors, (3) adscription institution, (4) 
publication year, (5) journal name, (6) keywords and descriptors, (7) country, (8) discipline and (9) 
abstract. With this information we constructed a database and normalized records eliminating all the 
papers that were within the scope of our objectives and completed and annotated all the nine fields. 
Pre-processing included duplicate deletion and pertinence selection. In addition, we selected the 
documents that mention in their title the word soil, as it is an important compartment that changes after 
a forest fire and we re-classified the soil types according to the WRB soil classification (IUSS, 2007). 
Then, we considered all the papers focused on the study of fires in tropical forests and we classified 
other works that not specifically worked on fires but mention it as an important element in their studies. 
We did this by looking for the words “fire” and “tropical forest” in the keywords and abstracts and all 
of their synonyms and homonyms which were defined utilizing the Cab Abstracts thesaurus. The 
results of the search were restricted to only articles from environmental disciplines. The whole process 
of the method is resumed in Figure 2. 
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TITLE-ABS-KEY ("Tropical rain forest*" OR "Tropical timber*" OR "Tropics" OR "Tropical 
countr*" OR "Tropical climat*" OR "Tropical America" OR "tropical crop*" OR "Tropical burn 
weed*" OR "Tropical forest*" OR "Tropical dry forest*" OR "Tropical seasonal forest*" OR 
"Semi-evergreen seasonal forest*" OR "Deciduous seasonal forests" OR "Equatorial forest*" OR 
"Rain forest*" OR "Tropical rain forest*" OR "Tropical timber*" OR "Tropics" OR "Tropical 
countr*" OR "Tropical climat*" OR "Tropical America") AND TITLE-ABS-KEY ("Fire regime*" 
OR" Managed wild land fire*" OR "Prescribed natural fire*" OR "Prescribed fire*" OR "Natural 
fire*" OR "Wild fire*" OR "Wildfire*" OR "Let burn" OR "Manager-ignited fire*" OR "Wild land 
fire*" OR "Burn*" OR "Ignition*" OR "Shifting agriculture*" OR "Shifting cultivation*" OR "Hot 
spot*" OR "Indian fire*" OR "Slash-and-burn*" OR "Fire*" OR "Slash and burn*" OR "Ash*" 
OR "Fuel*" OR "Fire trend*" OR "Fire *adapted" OR "fire-*" OR "Fire regime*" OR "Managed 
wild land fire*" OR "Prescribed natural fire*" OR "Prescribed fire*" OR "Natural fire*" OR "Wild 
fire*" OR "Wildfire*"OR "fire history" OR "fire trend*") 

Figure 1. Terms and algorithms used in the advanced search 

 

Figure 2. Stages of the documental research 

 
 Statistical analysis 

Absolute and relative frequencies of the above fields were obtained. We analysed the documents by 
their geographic location and by field of knowledge. We also calculated the frequency of words 
appearing in the title and keywords of the documents to see which are the main fields addressed by the 
scientific community. We conducted a keyword analysis, by calculating the probability to find one 
word by inserting another one. 
 
3. Results 
 
In total we recorded 2000 publications. The following results belong to the analysis of these records. 
Reports on fires in tropical rain forests started in 1960. From the beginning of the 1980’s articles on 
fire in tropical rain forests have been growing steadily. This growth pattern is shown for papers that 
either just report a forest fire in a tropical forest (N = 1982) or focus specifically on this phenomenon 
(N = 498) (Figure 3).  
Research about tropical rainforest fires was conducted in 42 countries. Most of these studies have been 
done in the American continent (49.34 %), followed by Asia (26.54 %), Australia (15.79 %) and Africa 
(8.33 %). The most productive countries of each region were Brazil (141), Venezuela (18) and México 
(16) for America; Indonesia (55), India (25) and Malaysia (23) for Asia; Australia (63) for Australia 
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and Cameroon (10) and Madagascar (7) for Africa. However, the distribution in the number of these 
studies does not reveal which countries have more forest fires in their corresponding tropical 
rainforests. Tropical rain forest are decreasing their area due to deforestation and in many cases fire is 
a tool that facilitates the advance of agriculture. Figure 4 shows the remains of tropical forests 
distributed around the world. The Amazon, for example is the greatest area covered with rainforest in 
the world, and also one of the regions in which forest fires are most studied. Although, this is not 
related with the real number of forest fires in this area, but rather is related with the number of 
investigations conducted in these areas. These data show that rather few studies exist on fire studies in 
these forests, in which plants have not adapted to cope and to recover after a fire and in consequence 
allows exotic plants to disseminate. 
 
 

  

Figure 3. Temporal variation in the number of publications. Lines in dark grey denote studies in which forest fires are 
mentioned (N = 1982), and lines in light grey represent publications focused on tropical rainforest fires until April 

2013 (N = 498). 
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Figure 4. Spatial distribution of publications at global scale focused on fires in tropical rainforests. Green areas 
represent the principal remains of tropical rainforests (Wildlife Conservation Society). Red dots represent the number 

of publications.  

The journals with most studies dealing with the topic were Forest Ecology and Management, 
Biotropica and the International Journal of Remote Sensing with 24, 20, 18 and 17 publications, 
respectively. Terms like slash and burn agriculture are frequent. The papers were published in 192 
international journals. We identified ten journals that form together 31.53% of the published scientific 
articles related with fires in tropical forests. The contribution of each journal was: Forest Ecology and 
Management (4.82 %), Biotropica (4.02 %), International Journal of Remote Sensing (3.61 %), Journal 
of Tropical Ecology (3.61 %), Remote Sensing of Environment (3.21 %), Biodiversity and 
Conservation (2.81 %), Agriculture, Ecosystems and Environment (2.61 %), Ecological Applications 
(2.41 %), Journal of Biogeography (2.41 %) and Austral Ecology (2.21 %) (Figure 5). 
 

 

Figure 5. Main journals and the number of publications related with fires in tropical rain forests. N = 498 articles. 
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There were 5195 terms in our keyword analysis. These terms provide information on the main interests 
in the scientific community related with fires in tropical rainforests. As expected, fire, forest, tropic, 
burn and shifting are the words that appear most in the literacy, since these were the terms selected in 
the advanced search. Other terms are cultivation, effect, use, Amazon and change, which were the five 
most repeated terms among the key words in the published documents. The key words cultivation and 
use are related with human activities such as agricultural practices in which fire is used for several 
purposes. On the other hand, the term effect shows that the effect of fire is one of the main research 
topics. Apparently, rainforest are unnaturally burned with more frequency than expected in nature. It 
is of particular interest that Amazon is one of the most frequent words since it is the largest area covered 
with tropical forests and also the area where more scientific articles are produced. Table 1 shows the 
most used terms among which regions or countries can be identified, in which the causes of fire are 
being studied around the world. The majority of documents are associated with ecological disciplines 
followed by soil science, agronomy and remote sensing (Figure 7).  

Table 2. Stemmed key word frequency (N = 498) 

Global freq. Global % Global freq. Global % Global freq. Global % 

Fire 308 5.929 brazilian 29 0.558 northern 18 0.346 
Forest 244 4.697 speci 29 0.558 recover 18 0.346 
Tropic 127 2.445 amazonian 28 0.539 savanna 18 0.346 
Burn 99 1.906 australia 27 0.52 spatial 18 0.346 
Cultiv 69 1.328 system 27 0.52 borneo 17 0.327 
Shift 67 1.29 rainforest 26 0.5 composit 17 0.327 
Effect 56 1.078 area 25 0.481 landscap 17 0.327 
Use 55 1.059 divers 25 0.481 regim 17 0.327 
Amazon 47 0.905 eastern 23 0.443 studi 17 0.327 
Slash 45 0.866 amazonia 22 0.423 swidden 17 0.327 
Chang 40 0.77 data 22 0.423 brazil 16 0.308 
Rain 40 0.77 respons 22 0.423 central 16 0.308 
Biomass 39 0.751 log 21 0.404 fallow 16 0.308 
tree 38 0.731 communiti 20 0.385 nutrient 16 0.308 
veget 34 0.654 southern 20 0.385 region 16 0.308 
agricultur 33 0.635 year 20 0.385 wildfir 16 0.308 
dynam 32 0.616 deforest 19 0.366 east 15 0.289 
impact 32 0.616 indonesia 19 0.366 global 15 0.289 
soil 32 0.616 manag 19 0.366 analysi 14 0.269 
land 31 0.597 structur 19 0.366 bird 14 0.269 
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Figure 7. Disciplines that study forest fires in tropical rainforests 

Only 32 of the reviewed articles were focused on the changes occurring in soil after a fire in tropical 
rainforests. From these studies, 15 did not report the kind of soil present in the study area. The principal 
topics taken into account were physicochemical changes in the soils after a fire, but also the effects of 
fires on macro and microbiota. In soil the most commonly reported changes are the soil pH, organic 
matter content and exchangeable cations like potassium and calcium, as well as changes in nitrate and 
phosphorus contents. These properties are important for farmers to assure a good harvest. Their loss 
over time leads to soil degradation.  

 

Figure 7. Main soil reference groups in which studies on fires in tropical rainforests have been done. 
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4. Discussion 
 
Forest fires represent a threat for the relicts of tropical forests around the world. Natural fires in these 
ecosystems are rarely reported. Instead, publications on forest fires are increasing. Fires on tropical 
rainforests appear to be more frequent, intense and extended over the time (Pyne 1995; Cochrane 
2002). Mouillot and Field (2005) estimate that in the 1990’s alone 54 Mha yr-1 of tropical rainforests 
were affected by fire. Some consequences on the environment are gas emissions, which between 1997 
and 1998 represented approximately 40% of the emissions produced by burning of fossil fuel 
(Cochrane 2003). It is necessary to know the real numbers of fires occurring in the tropical rain forest 
over the world and which is the extent of these events. These studies ought to reveal the causes, which 
can be a high rate of land conversion to agriculture or pasture, proximity to roads and rural roads, 
population density or climatological causes which include long periods of dryness related to the 
climatic global changes. Taking in account a mesoscale approach (mesoscales γ and β, 2-20, 20-200 
km, respectively; Stull 1988), relatively few remote sensing studies were focused in detection, burned 
area calculation and land use change. 
Spatially, forest fires are reported worldwide. According with information of the World Bank (2014) 
most of the countries in the tropics have a high rural population and low GDP per capita, excepting 
Australia. Conversely, continents like Africa show less reports of fires in their forest than more 
developed regions as Australia. In the case of America, there is a vast production of articles in the 
Amazon region, such as Brazil, Venezuela and others. Nevertheless, there is a smaller productivity of 
articles in Central America. In Asia the largest number of articles have been published in Indonesia, 
India and Malaysia.  
The discipline of most research studies was ecology. Among the most studied ecological factors were: 
diversity, structure, recovery and composition. These variables reflect that most of the ecological 
studies are focused on the community level, but also some investigations deal with landscape and 
ecosystem scale. Biomass, for example is one of the most important elements in ecology, but also in 
management and prevention of fires. In the case of remote sensing the principal interests were focused 
in detection of forest, the calculation of the burned area and on land use change. Therefore biomass 
should be included in the remote sensing studies to make models with an ecosystem approach that 
explain a huge part of the fire dynamic and improve the fire management and prevention programs. 
Agriculture activities usually are the origin of fire and soil properties change are a consequence of 
these activities which also are related with crop productivity. A deep bibliometric study can help us to 
understand how and which changes in soil properties, after fires and over time, are generalizable. We 
need to synthetize and make deep bibliometric studies to relate all the ecosystem properties studied 
until now to bigger scales. This initial bibliometric study is a first step in a research topic to understand 
how bibliometric studies in different fields, as in other cases have shown to understand different 
phenomena and how they have helped on making decisions about different topics like conservation of 
biodiversity (Stork and Astrin 2014) or which are the ecological consequences of land use change 
(Hasanagas et al. 2010). Bibliometric studies in different fields have allowed to understand complex 
phenomena and in some cases they can help to take decisions (Hasanagas et al. 2010). Finally, we 
consider that this bibliometric review will help to the decisions making helping us to understand the 
relevance of the different scale approaches and the gaps in fire ecology to evaluate both the effects of 
climatic change, the real relevance of shifting cultivation and other anthropogenic activities on fire 
dynamics, its consequences, management and prevention.  
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