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What is already known on this
topic?

Wildfires significantly increase post-
fire erosion rates, particularly within
the first year or two after the event
(Vieira et al, 2015). Surface erosion
is strongly influenced by the loss
of vegetation and litter layers that
protect the soil surface, leading to
reduced organic matter, altered
soil properties (e.g, increased
water repellency), and greater
exposure to intense rainfall events
(Benavides-Solorio & MacDonald,
2007; Johansen et al, 2001; Inbar
etal, 1998).

Key factors influencing post-fire
erosion include soil burn severity,
rainfall intensity, time since fire,
bare soil exposure, and the slope
of the terrain. Steeper slopes signifi-
cantly enhance surface runoff and
sediment detachment, amplifying
the overall erosion response after
fire events (Benavides-Solorio &
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ABSTRACT

This study examines scientific approaches to post-fire erosion processes using a bibliometric method, based on 328
scientific publications indexed in the Web of Science Core Collection between 1980 and 2024, involving 935 authors
and characterized by an international collaboration rate of 31.1%, highlighting the global scale of research in post-fire
erosion. The findings indicate an average annual publication growth rate of 7.39%, with terms such as “wildfire,soil ero-
sion,"and “runoff”frequently used in the literature. The increasing visibility of concepts like “climate change”and “remote
sensing"reflects the growing importance of technological approaches. The evaluated publications reveal that post-fire
erosion should not be considered merely as a physical process of soil loss but as a complex and interdisciplinary envi-
ronmental issue linked to climate change, ecosystem services, water management, soil biology, and the carbon cycle.
Technology-related keywords, particularly remote sensing and modeling approaches, have become increasingly prom-
inent in literature. The United States and Spain play a central role in terms of publication volume, scientific research
funding, and international collaboration in this field. The findings underscore the critical importance of international
cooperation. Particularly for Mediterranean countries, which are heavily affected by wildfires, there is a need to focus
more on post-fire erosion research and increase financial support for such studies.

Keywords: Bibliometric analysis, forest fire, soil erosion

Introduction

Forest fires are a process that starts due to natural or anthropogenic causes and has a profound impact
on the ecosystem. This process directly impacts key ecosystem components, including soil, water, air, and
biodiversity (Lentile et al., 2006). Although long-term observational data on global fire history are limited,
evidence from charcoal and sediment records suggests that the spatial heterogeneity of fires has increased
over the last 12,000 years, and that fire activity has shown a linear increase since the Last Glacial Maximum
approximately 21,000 years ago, with fire frequencies gradually rising over time (Power et al., 2008). In order
to manage the multifaceted impacts of forest fires on ecosystems (especially their negative consequences),
it is critical to scientifically understand and effectively control post-fire erosion processes. Post-fire erosion
is one of the most prominent impacts of forest fires on ecosystems and typically results from the loss of
soil stability following burning (Shakesby & Doerr, 2006). The main mechanisms of post-fire erosion are
closely linked to increased surface runoff, sediment transport, and soil loss (Moody & Martin, 2001a, 2001b;
Benavides-Solorio & MacDonald, 20071; Larsen et al., 2009). Exposure of the soil surface and reduction of sur-
face roughness after a fire increase soil loss and decrease land productivity due to more severe surface runoff
with precipitation (DeBano, 2000). Particularly in mountainous areas, these processes can reach dimensions
that alter the long-term geomorphological structure of the region. Post-fire erosion accounts for a significant
proportion of long-term erosion in mountain systems (Kirchner et al,, 2001).

When organic matter on the surface and within the soil structure burns slowly at high fire temperatures,
infiltration capacity is reduced, and water-repellent conditions are created (DeBano et al., 1979; DeBano,
2000; Gordillo-Rivero et al., 2014). Prolonged high temperatures can create a burning layer deep into the soil
(Rengers et al,, 2021), reducing the ability of water to move downward through the soil, increasing surface
runoff, and even causing severe flooding (Larsen et al., 2009; Moody & Ebel, 2012). Moreover, the burning of
root systems (Busse et al., 2010; Tufekcioglu et al,, 2010; Chief et al, 2012), the combustion of clay particles
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MacDonald, 2001; Vieira et al., 2015;
Moody et al., 2013).

Scientific attention to wildfire-in-
duced erosion has grown steadily,
with bibliometric analyses revealing
a strong international research net-
work and major contributions from
countries such as the USA, Spain,
Portugal, and China. Central topics
include “soil erosion, “wildfires," and
“runoff,’ reflecting the widespread
environmental concerns linked to
post-fire land degradation (Bento-
Gongalves et al,, 2024).

What does this study add on
this topic?

Although several comprehensive
reviews have examined erosion
processes in post-fire landscapes,
these works are descriptive rather
than bibliometric and are often
geographically concentrated in
specific  countries, leaving the
Mediterranean basin and develop-
ing regions underrepresented. To
date, only one bibliometric study,
conducted by Bento-Gongalves
et al. (2024), has broadly analyzed
the relationships among wildfires,
soil erosion, and land degradation
using approximately 1400 publica-
tions from 2001 to 2023. However,
that study addressed wildfire-re-
lated erosion and degradation at
a macro scale, without isolating
post-fire erosion as an independent
research field.

In contrast, the present research
conducts a focused bibliometric
analysis of 328 publications (orig-
inal research and review articles)
on post-fire erosion published
between 1980 and 2024, quanti-
fying global research productivity,
citation dynamics, and author con-
tributions. It also identifies leading
countries (e.g., the USA and Spain),
influential journals, and major fund-
ing agencies such as the European
Union and the U.S. National Science
Foundation. Furthermore, it maps
emerging research themes such
as climate change, remote sens-
ing, and other technology-related
approaches, offering a domain-spe-
cific perspective on the evolution
of post-fire erosion research over
the past 4 decades.
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leading to reduced aggregate stability (Arocena & Opio, 2003; Ekinci et al, 2008), and the destruction of
soil-improving bacteria and fungi (DeBano et al., 1979) can substantially weaken soil structure after fire. As
vegetation recovery in burned areas is often slow, these changes may increase erosion risk and allow erosion
processes to persist for many years.

The increase in the number and severity of fires, especially over the last 20 years (Bento-Gongalves et al,
2024), has increasingly brought research on post-fire erosion into the scientific spotlight. The literature analy-
sis reveals the main research terms and trends of studies in this field. Commonly encountered terms such as
“wildfire,"soil erosion,’and “runoff”are frequently used as keywords to understand the dynamics of post-fire
erosion (Bento-Gongalves et al., 2024). In recent years, it is noteworthy that technological and environmental
issues such as ‘climate change”and ‘remote sensing” have been addressed with increasing frequency. The
impact of climate change on fire frequency and severity provides an important context for understanding
post-fire erosion processes (Power et al.,, 2008). Technological methods, such as remote sensing, provide
new and innovative approaches for identifying affected areas and monitoring post-fire processes (Lentile
etal, 2006).

Another noteworthy aspect of research trends is the increase in regional and international collaboration.
Countries such as the USA, Spain, and Australia are prominent in both single-country studies and interna-
tional collaborations. This highlights the importance of knowledge sharing and methodological develop-
ment in the field of post-fire erosion (Larsen et al., 2009).

Trends in the literature indicate that the field of post-fire erosion is being increasingly addressed through a
broader interdisciplinary approach. Climate change, technological innovations, and international collabora-
tions are important factors shaping research dynamics in this field. These trends offer valuable insights for
future research.

Several examples of literature reviews on post-fire erosion research are available (Shakesby, 2011; Moody
et al, 2013; Vieira et al,, 2015). In recent decades, the rapid expansion of studies addressing post-fire ero-
sion processes has resulted in a fragmented body of literature distributed across multiple disciplines and
research perspectives. This growing volume of research highlights the need for a systematic quantitative
synthesis capable of identifying research trends, knowledge structures, and emerging thematic directions,
thereby justifying the application of a bibliometric approach. Reviewing literature using traditional methods
has become challenging, and bibliometric methods have emerged as an alternative approach. Bibliometric
analysis is a quantitative approach that uses numerical and statistical techniques to extract and evaluate sci-
entific outputs from bibliographic data (e.g., keywords, citations) stored in academic databases for a specific
field (Ellegaard &Wallin, 2015; Donthu et al., 2021). Recent advances in academic databases, algorithm-based
data processing, and the availability of specialized software packages have significantly promoted the use
of this method. By examining publication counts, citation frequencies, and collaboration patterns among
authors, institutions, and countries, bibliometric analysis provides insights into the intellectual structure and
evolving research trends of a given discipline (Donthu et al, 2021; Kagmaz & Celik, 2025). Furthermore, it
helps reveal the dynamics and scientific evolution of research domains, offering valuable perspectives on
how scientific communities and debates develop over time (Ellegaard, 2018). There are various studies in
forestry using bibliometric analysis (Fazeli et al,, 2021). In addition, the study conducted by Bento-Goncalves
et al. (2024) represents a bibliometric analysis focusing on the broader topics of wildfires, soil erosion, and
land degradation, examining research trends through keywords such as wildfire, desertification, biodiversity,
and soil hydrophobicity. However, to the best of knowledge, no bibliometric study has been conducted that
exclusively focuses on post-fire erosion as an independent field of research. In this regard, the present study
adopts a more domain-specific perspective, conceptually isolating post-fire erosion from broader wildfire-
related studies and providing a more focused understanding of this area.

Within this scope, the study seeks to answer the following research questions:

i) Whatis the annual distribution of studies on post-fire erosion?

i) Whatis the level of author productivity in this research field?

i) Which publications, countries, and journals are the most impactful in post-fire erosion research, and
how are they ranked?

iv)  How is the international collaboration network structured in this field?

v)  To what extent is post-fire erosion research supported by funding agencies?

vi)  What are the current trending topics in post-fire erosion studies?

vii) How are thematic patterns and research priorities evolving within post-fire erosion studies?
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Based on the answers to these questions, the study not only identifies the
existing research gap but also guides future research directions, offering
a thematic and structural roadmap for advancing knowledge in the field.

Material and Methods

The present study employed a bibliometric methodology, aiming to
achieve a scientific output by analyzing studies on erosion processes
occurring in forests that have experienced fire and the management
of these processes. Bibliometric analysis is generally conducted in two
main components: i) performance analysis and ii) science mapping
(Kagmaz & Celik, 2025; Van Raan, 2014). Performance analysis was con-
ducted through the assessment of publications within the field, along
with an examination of the productivity and impact of contributing fac-
tors, including authors, regions, institutions, and subject areas. In this
analysis, various bibliometric indicators, including the h-index, g-index,
and m-index, were employed to evaluate the scientific output and influ-
ence of authors, journals, and institutions (Van Raan, 2014). The h-index
(Hirsch, 2005) represents the number of papers (h) that have received
at least h citations each, balancing productivity and citation impact. The
g-index (Egghe, 2006) refines this measure by giving greater weight to
highly cited works, thereby capturing the cumulative influence of the
mostimpactful publications.The m-index provides a time-adjusted mea-
sure by dividing the h-index by the number of years that have passed
since the author or journal began publishing (Hirsch, 2005), enabling
a more equitable comparison across different time spans. Together,
these indices provide a comprehensive understanding of citation per-
formance and the growth dynamics of post-fire erosion research. The
second component, science mapping, on the other hand, allows us to
identify relevant research topics and gaps (Kagmaz & Celik, 2025; Van
Raan, 2014). This study covers the analysis of both components.

Bibliometric studies differ from classical review articles in several ana-
lytical and processing aspects. The 4-step method proposed by Oztirk
et al. (2024) was used in this study, and these steps are i) determination
of the research purpose, i) compilation of data from the relevant litera-
ture, iii) analysis and visualization, iv) evaluation of findings and results.

Data Collection and Search Strategy

The subject of the study, whose research purpose and questions were
clearly defined, was analyzed using bibliometric methods to system-
atically map the structure, trends, and development of the field. Oztiirk
et al. (2024) recommended using a single database in bibliometric anal-
yses. As one of the oldest databases, Web of Science (WoS) was used in
this study because it provides extensive and detailed bibliometric data
(Birkle et al., 2020; Clarivate analysis, 2024; Kagmaz & Celik, 2025).

After deciding on the database, a search was conducted using the
keyword “post-fire erosion,” and the keywords to be used in the actual
search were determined by examining the retrieved articles. In addition,
keywords that can be used with erosion studies in the database were
identified, and different combinations were tested with logical opera-

tors such as“or,“and,”*"and"." The following keyword index, which was
thought to best represent the topic, was used for the search.

"(TI=("wildfire*" OR "forest fire” OR “post fire” OR “fire severity” OR “soil burn
severity”) AND (“erosion” OR “sediment” OR “runoff” OR “soil loss”)).

The initial search was conducted on October 9, 2024, without applying
any restrictions, resulting in the identification of 410 articles. After defin-
ing the search strategy, all records retrieved from the Web of Science

Core Collection were screened according to predefined eligibility crite-
ria. Some criteria, such as (i) being indexed in the SCI, SCI-E, or ESCI data-
bases, (i) being written in English, and (ii) being classified as an original
research article or areview article (including early-access versions), were
already applied during the database filtering stage. Although some
studies exclude review articles to focus only on original data, review
articles were included in this study. This is because review papers are
key components in bibliometric science mapping as they reveal the
intellectual structure of the domain (Donthu et al, 2021). Excluding
them would hinder the visualization of the field's evolution.

Subsequently, the remaining eligibility criteria were evaluated by cross-
checking the titles and abstracts of the publications. Studies were
included if they explicitly examined erosion processes occurring in for-
est or vegetation fire areas and/or the factors controlling post-fire ero-
sion (e.g., soil burn severity, soil hydrophobicity, slope, rainfall intensity,
vegetation cover, erosion control measures). Field experiments, model-
ing studies, meta-analyses, and remote sensing/GlS-based assessments
were all considered eligible, provided that post-fire erosion constituted
a central research objective or outcome.

Publications were excluded if they investigated erosion processes unre-
lated to fire or focused on hydrological, ecological, or biogeochemical
processes in burned areas (e.g., vegetation recovery, biodiversity, car-
bon emissions, fire behavior) without analyzing erosion, sediment yield,
or soil loss as primary variables. Studies that dealt solely with fire sever-
ity or burn severity mapping, without explicit consideration of post-fire
erosion, were also excluded. When the relevance of a record was unclear
based on the title and abstract, the full text was evaluated before a final
decision was made regarding inclusion or exclusion criteria.

As a result, 328 studies published between 1980 and 2024 were
included. The bibliometric data from the evaluated studies were
exported in plain text format using the “full record and cited references”
option to include all relevant bibliometric information. The workflow of
the screening strategy is shown in Figure 1.

Data Analysis

In this study, data analysis was performed using two complementary
software tools: Bibliometrix and VosViewer. The Bibliometrix pack-
age (Aria & Cuccurullo, 2017) by providing advanced graphical and
network-based visualizations. While Bibliometrix, an R-based analyti-
cal tool, offers robust quantitative and statistical capabilities, VosViewer
enhances interpretability through its intuitive interface, flexibility, and
high scalability, which make it particularly suitable for analyzing large
and complex bibliometric datasets.

VOSviewer is a specialized tool used to generate and display bibliomet-
ric network maps. It enables researchers to map and interpret complex
relationships such as co-authorship, co-citation, country collaboration,
and keyword co-occurrence networks with high analytical precision
(Van Eck & Waltman, 2010). By visualizing multidimensional bibliomet-
ric data, VOSviewer facilitates the identification of thematic clusters
and the evolution of research domains over time, offering a clear and
comprehensive overview of the intellectual structure of the field. In the
co-word analysis, only author keywords with a minimum occurrence
threshold of six (=6) were included to ensure clearer visualization and
meaningful thematic clustering.

Bibliometrix package (Aria & Cuccurullo, 2017) by providing advanced
graphical and network-based visualizations. While Bibliometrix, an
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Database
Web of Science

Keyword search
"(TI=("wildfire*" OR "forest fire" OR "post
—®| fire"” OR "fire severity” OR "soil burn severity")
AND ("erosion" OR "sediment” OR "runoff”

OR "soil loss"))" (n=410)

Excluded
non-article publications (Papers or

1

v

Editorial Materials or Book
Chapters) (n=61)

(n=345)

Atrticles assessed for eligibility

non-English literature (n=4)

Excluded

Not related (n=17)

Articles included in the bibliometric
analysis (n=328)

Bibliometrix

Total publications, Total citations,
Number of contributing journals and countries
Trend-topic analysis

Figure 1.
Workflow of the Study.

R-based analytical tool, offers robust quantitative and statistical capa-
bilities, VosViewer enhances interpretability through its intuitive inter-
face, flexibility, and high scalability, which make it particularly suitable
for analyzing large and complex bibliometric datasets.

Although other tools are available for bibliometric visualization,
such as CiteSpace, which is effective in detecting citation bursts and
analyzing temporal trends, or Gephi, an open-source platform for
dynamic network visualization, the combined use of Bibliometrix and
VosViewer was considered the most appropriate approach for this
study. This integration ensured both analytical rigor and visual clarity,
strengthening the reliability and interpretability of the bibliometric
mapping results.

In performance analysis, the distribution of publications (by year and
country), frequency analysis, h-index, g-index, citation count, and num-
ber of publications were analyzed. Publications on post-fire erosion
were evaluated according to the number of local citations. Local citation
refers to the number of times a document is cited within the analyzed
dataset itself, that is, by other publications included in this bibliometric
collection. A publication distribution analysis was conducted to iden-
tify trends in research topics within the field, categorized by topic and

Co-word analysis,
Co-occurrence analysis

scientific area. Subject categories with fewer than 10 publications were
grouped under “Others” for visualization clarity. In the science mapping
analysis, co-authorship analysis, co-word analysis, and thematic analysis
were studied. Co-word analysis is useful for identifying themes within
clusters of keywords. Co-authorship analysis, on the other hand, is used
to show the cooperation between countries. The word analysis was
conducted using “txt” files prepared and used during the analysis to
combine multiple synonyms or words representing the same subject
into a single keyword and to remove words that would not be included
in the analysis. A thematic analysis was performed to identify funda-
mental themes related to the emergence of a specific topic and the
evolution of the study area (Donthu et al,, 2021).

Results

The dataset includes 328 documents published between 1980 and
2024 across 108 sources, with an annual publication growth rate of
7.39%. The average age of the publications is 8.78 years, with an average
of 40.29 citations per document. The dataset contains 861 Keywords
Plus and 878 author keywords. A total of 935 authors contributed to the
publications, including 12 single-authored papers, with an average of
4.5 co-authors per document. International co-authorship accounts for

Annual distribution of publications

20

Number of publications

T0000'0""00%0%000"

1975 1980 1985 1990 1995 2000
Years

Figure 2.
Publication Distributions by Years.

33

23

2005 2010 2015 2020 2025 2030
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Table 1.
Sources Local Impact by H index

Source h_index
International Journal of Wildland Fire 18
Earth Surface Processes and Landforms 17
Catena 16
Hydrological Processes 15
Geomorphology 14
Forest Ecology and Management 11
Science of the Total Environment 1
Geoderma 10
Journal of Hydrology 8
Journal of Environmental Management 7

g_index m_index TC NP PY_start
26 0.563 1342 26 1993
26 0.773 765 26 2003
24 0.941 896 24 2008
18 0.556 1175 18 1998
17 0519 844 17 1998
12 0478 651 12 2002
13 0.524 585 13 2004
10 0.625 528 10 2009
9 0.444 460 9 2007
9 0.500 177 9 2011

Note: NP =Number of publications; PY start=Publication start year; TC=Total citations.

31.1% of the publications. Among all documents, 315 are articles, 12 are
reviews, and 1 is early-access content.

The annual distribution of studies on post-fire erosion is illustrated in
Figure 2. Database records show that the earliest publications date back
to the 1980s. The temporal distribution of publications suggests three
phases of research activity: a low-output period between 1980 and
2002 (18 publications), a moderate increase between 2003 and 2012,
and a marked rise between 2013 and 2024.

The journals in which post-fire erosion studies are published were
examined using the h-index, g-index, and m-index metrics (Table 1).
According to the h-index values within the dataset, International Journal
of Wildland Fire, Earth Surface Processes and Landforms, and Catena
appearamong the most frequently cited sources. In terms of publication

Table 2.
Articles with the Most Local Citations and Global Citations

Article Info

(Shakesby, 2011) Post-wildfire soil erosion in the Mediterranean: Review and future research directions
(Moody et al., 2013) Current research issues related to post-wildfire runoff and erosion processes

(Benavides-Solorio & MacDonald, 2005) Measurement and prediction of post-fire erosion at the hillslope scale, Colorado Front

Range

(Larsen et al,, 2009) Causes of post-fire runoff and erosion: Water repellency, cover, or soil sealing?

(Benavides-Solorio & MacDonald, 2001) Post-fire runoff and erosion from simulated rainfall on small plots, Colorado Front

Range

(Robichaud et al., 2013a) Post-fire mulching for runoff and erosion mitigation: Part I: Effectiveness at reducing hillslope erosion

rates

(Inbar et al,, 1998) Runoff and erosion processes after a forest fire in Mount Carmel, a Mediterranean area
(Johansen et al,, 2001) Post-fire runoff and erosion from rainfall simulation: contrasting forests with shrublands and grasslands

(Robichaud et al., 2013b) Post-fire mulching for runoff and erosion mitigation Part II: Effectiveness in reducing runoff and

sediment yields from small catchments

(Vieira et al,, 2015) Does soil burn severity affect the post-fire runoff and interrill erosion response? A review based on on

meta-analysis of field rainfall simulation data

counts within the dataset, International Journal of Wildland Fire and
Earth Surface Processes and Landforms include the largest number of
studies related to post-fire erosion. The m-index metric, which accounts
for the number of years since a journal’s first publication (Hirsch, 2005),
provides an additional perspective on citation performance over time.

An examination of the ten most locally cited publications in post-
fire erosion research highlights a set of frequently referenced stud-
ies within the dataset (Table 2). Among these, review papers such
as Shakesby (2011) and Moody et al. (2013) synthesize knowledge
on post-fire runoff and erosion processes, while empirical studies
including Benavides-Solorio & MacDonald (2001, 2005), Larsen et al.
(2009), Inbar et al. (1998), and Johansen et al. (2001) examine erosion
responses across different ecosystems and experimental conditions.
In addition, Robichaud et al. (2013a, 2013b) evaluate the effectiveness

Journal LC GC
Earth-sci Rev 97 554
Earth-sci Rev 80 438

Int J Wildland Fire 62 179

Soil Sci Soc Am J 61 285
Hydrol Process 53 260

Catena-a 50 155

Geomorphology 46 227

Hydrol Process 42 217
Catena 35 93
JHydrol 35 137

Local citation refers to the number of times a document is cited within the analyzed dataset itself, that is, by other publications included in this bibliometric collec-
tion. Global citation (total citation count) represents the number of citations received from all indexed sources in the database (e.g., Web of Science, Scopus), includ-

ing citations originating from publications outside the dataset.
Note: GC=Global citation; LC=Local citation.
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Table 3.
Number of Studies Funded by the Given Agencies

Number of
Funding Agencies Funding
European Union EU 34
Spanish Government 33
Fundacdo para a Ciéncia e a Tecnologia FCT 30
National Science Foundation NSF 27
United States Department of Agriculture USDA 25
United States Forest Service USFS 19
Instituto de Investigaciones Agropecuarias INIA Chile 16
United States Geological Survey USGS 10

of mulching treatments in reducing post-fire erosion at hillslope and
small catchment scales. Vieira et al. (2015) further assessed the effects
of burn severity on runoff and interrill erosion through a meta-analysis
of rainfall simulation studies. It should be noted that citation patterns
may partly reflect publication type, as review articles often receive
higher citation counts than original research articles. Therefore, these
results should be interpreted primarily as an overview of frequently
cited contributions within the dataset rather than as a definitive rank-
ing of scientific influence.

Table 3 summarizes the funding agencies that funded more than ten
studies in the dataset. In total, 426 funds have been provided for the
post-fire erosion studies. While some studies were funded by a single
agency, others were funded by multiple agencies.

Country
USA

SPAIN

PORTUGAL

ITALY

AUSTRALIA

GREECE

UNITED KINGDOM

CANADA

ISRAEL 6

FRANCE 5

KOREA 5

CHINA 4
4
3
2

~

NETHERLANDS
TURKIYE
CHILE

Figure 3.
The Number of Publications by Countries.

The number of publications reveals the most productive 15 countries
(Figure 3), among which the USA (n=135), Spain (n=45), Portugal
(n=28), Italy (n=23), and Australia (n=21) are the most productive
countries in post-fire erosion studies.

The cooperation network between countries, the clusters within this
network, and the proximity within clusters are given in Figure 4. Nodes
with the same color belong to the same cluster, representing groups
of closely related elements within the collaboration network. The
circles represent the publications of the countries, while the connect-
ing lines represent the cooperation network. The size of the circles var-
ies depending on the number of publications. The US and Spain are
at the center of the collaboration network. In terms of the number of
publications, these two countries have produced the most publica-
tions. Figure 4 shows that the first cluster comprises the USA, Canada,
Australia, Greece, the United Kingdom, Denmark, Montenegro, and
Slovakia, listed in descending order by the number of collaborations. In
the second cluster, in descending order by number of collaborations,
are Spain, Portugal, Italy, the Netherlands, China, Israel, Chile, France, Iran,
and the Czech Republic. The third cluster comprises Switzerland, Austria,
and Sweden. Denmark, Montenegro, Slovakia, Israel, France, Iran, Austria,
Sweden, Japan, Lithuania, Russia, Korea, and Luxembourg have the least
cooperation network.

The corresponding authors of the post-fire erosion studies and their
distribution by country are shown in Figure 5. The number of publica-
tions produced by Single Country Authors (SCP) and Multiple Country
Authors (MCP) is also shown separately. The highest number of corre-
sponding authors is from the USA, with 135 publications (MCP=119,
SCP=16), followed by Spain with 45 publications (MCP=33, SCP=12)
and Portugal with 28 publications (MCP=13, SCP=15). In the last row,
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Turkiye (SCP=3) is listed together with Korea (SCP=5), Netherlands,
and China (MCP=4).

The distribution of fire erosion research across different disciplines is as
shown in Figure 6. According to the figure, it is understood that the
highest number of studies is in “geology” (n = 132), "environmental sci-
ences ecology” (n = 106), “water resources” (n = 86), “agriculture” (n=57),
“physical geography” (n = 55), “forestry” (n = 53), and “engineering” (n =
26). As can be understood from this, the studies are generally concen-
trated in the fields of Geology, Earth Sciences, Environmental Sciences,
Ecology, Water Resources, Agriculture, and Forestry.

The predominance of post-fire erosion studies in the field of geol-
ogy indicates the significant role of earth sciences in post-fire erosion
research. The fact that “environmental sciences ecology” (ranked sec-
ond) and “water resources” (ranked third) have the highest number of
studies indicates that academic interest in environmental sustainability
and effective management of water is increasing. This can be attributed,
in particular, to the increasing visibility of the effects of climate change
and environmental degradation.

n

Research in the fields of “agriculture,“physical geography, and “forestry”
(forest engineering/forestry) is also noteworthy in terms of the use and
protection of natural resources. These fields are of great importance
both for the sustainable management of natural ecosystems and for
understanding the effects of human activities on the environment.

Finally, the fact that the number of studies in the field of “engineering”
is lower than the others suggests that studies in this field may be more
spread over applied projects or interdisciplinary studies.

The topics trending in post-fire erosion studies are illustrated in Figure 7.
These trending topics indicate the popularity of specific author key-
words over a designated period, with lines indicating their location on
the timeline and circles indicating their frequency.

The common word analysis with author keywords in post-fire erosion
studies is presented in Figure 8. The figure shows that 34 keywords
used with a frequency of 6 or more are grouped into 5 different clus-
ters. Among the ten keywords in the red cluster with the highest num-
ber of keywords, “wildfire” (n=107), “erosion” (n=43), “fire" (n=17), and
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Figure 6.

Distribution of Post-fire Erosion Surveys by Area (Source: Web of Science Core Collection).

“sediment”(n=17) are the most frequently used ones. Among the eight
keywords in the second cluster, “soil erosion” (n=47), “wildfires” (n=22),
and “RUSLE” (n=15) are the most frequently used keywords. Of the six
keywords in the third cluster, “forest fire” (n=19) and "post-fire manage-
ment”(n=10) are the most frequently used. In the fourth cluster, ‘runoff”
(n=40), "sediment yield” (n=23), and "erosion control” (n=13) are the
most frequently used keywords. Finally, “soil loss” (n=15) was the most
used of the four keywords in the fifth cluster.

Discussion

The findings of this study demonstrate that research on post-fire ero-
sion has expanded substantially over the past 4 decades, developing
into a more mature and interdisciplinary scientific domain. The steady
increase in publication output, particularly after 2010, reflects the
growing scientific interest in post-fire soil processes. The high aver-
age citation rate and the substantial diversity of author keywords fur-
ther indicate that the field is no longer confined to physical soil-loss
dynamics but is increasingly linked to broader environmental themes
such as climate change, hydrological responses, land management,
carbon dynamics, and technological applications, including remote
sensing.

The results also highlight the strong international and institutional col-
laboration that shapes this research area. Countries such as the United
States, Spain, and Portugal hold central positions in the global col-
laboration network, driven by both their extensive research capacity
and high wildfire occurrence rates. The interdisciplinary nature of the
field, encompassing geology, hydrology, ecology, physical geography,
forestry, and engineering, underscores its complexity and the diversity
of scientific perspectives that contribute to post-fire erosion research.

These general patterns are broadly consistent with findings from a pre-
vious large-scale bibliometric study addressing wildfire-related erosion
and land degradation (Bento-Gongalves et al,, 2024). The more focused
scope of the present work, however, offers a domain-specific interpreta-
tion centered exclusively on post-fire erosion.

Core indicators of the dataset confirm the substantial expansion of the
field. The annual growth rate of 7.39% across 328 publications, com-
bined with high citation averages and the involvement of 935 authors,
collectively reveals a dynamic and collaborative research environment.

The temporal distribution of publications exhibits distinct phases that
reflect both the conceptual evolution of the field and the increasing
global concern regarding the impacts of wildfires; this trend is also con-
sistent with the bibliometric findings identified by Bento-Gongalves
et al. (2024). The initial period of limited output (1980-2002), compris-
ing only 18 publications, represents a phase where post-fire erosion was
recognized as a research topic, and efforts were made to understand
its significance through plot-scale field observations (e.g., Inbar et al,
1998; Benavides-Solorio & MacDonald, 2001). The subsequent period
of gradual increase (2003-2012) marks a critical transition. During this
period, driven by increasing fire frequencies and the need for standard-
ized measurement methodologies, highly cited studies positioned
wildfires as a significant hydro-geomorphological agent (Shakesby &
Doerr, 2006; Larsen et al, 2009; Shakesby, 2011). Finally, the marked
acceleration observed after 2013 coincides with a shift toward tech-
nological integration. Triggered by the need to monitor the impacts of
climate change and altered fire regimes (Power et al, 2008), this mas-
sive surge gained momentum through the active integration of remote
sensing and spatial modeling techniques into research (Lentile et al,,
2006).
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This distinct trajectory indicates that post-fire erosion research is evolv-
ing from general fire ecology toward more specialized, technology-
driven hydro-geomorphic assessments. Overcoming such macro-scale
environmental challenges requires shared scientific expertise, as clearly
evidenced in the field’s collaboration networks. Indeed, international
co-authorship, accounting for 31.1% of all publications, underscores
the global significance of the issue. This high rate of collaboration
directly supports the argument by Moody et al. (2013), who empha-
sized that synthesizing data from different research groups and regions
is essential to overcome site-specific variability in post-fire erosion
processes.

The distribution of publications and funding sources reflects the insti-
tutional and disciplinary framework of post-fire erosion research. The
literature is highly concentrated in specialized environmental, hydro-
logical, and geosciences journals, most notably the International Journal
of Wildland Fire, Earth Surface Processes and Landforms, and Catena.
However, it is important to note that the highest citation impacts in
these outlets are often driven by comprehensive review articles rather
than by original research alone. Furthermore, the prominent role
of major funding bodies, particularly the European Union (EU) and
the Spanish Government, underscores the necessity of substantial

institutional support. This financial backing is essential for conducting
the large-scale, long-term spatial monitoring required in modern post-
fire assessments.

Country-level publication patterns indicate that scientific output is pri-
marily driven by the United States and Spain, followed by Portugal, Italy,
and Australia. This geographical concentration aligns with the high fire
recurrence in these regions, a relationship previously noted in the bib-
liometric analysis by Bento-Gongalves et al. (2024). However, the repre-
sentation of other fire-prone Mediterranean countries, such as Turkiye,
remains disproportionately limited in the Web of Science database.
While specific local studies, such as those by Tufekcioglu et al. (2010) on
root biomass responses and Ekinci et al. (2008) on soil characteristics,
demonstrate that valuable research is being conducted in the region,
their limited visibility in global indices suggests a barrier to interna-
tional dissemination. The collaboration network analysis reinforces
this imbalance, showing a structure dominated by the U.S. and Spain
as central nodes. This centralization risks creating a “‘geographic bias”in
erosion modeling, where frameworks developed for U.S. forests may be
applied to complex Mediterranean landscapes without sufficient local
calibration. This geographic concentration may affect the transferability
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of widely applied erosion models such as RUSLE and WEPP, which are
often calibrated under specific climatic and geomorphological condi-
tions. Applying these models to underrepresented regions without
sufficient local validation may reduce predictive reliability and limit
their effectiveness in post-fire risk assessment. Therefore, increasing the
integration of Eastern Mediterranean researchers into these networks is
crucial to addressing the region-specific erosion processes reviewed by
Shakesby (2011), ensuring that global models are robust across diverse
land-use histories and topographies.

The analysis of corresponding authors reveals a distinct hierarchy in
scientific leadership. The dominance of the USA in both single-coun-
try (SCP) and multi-country publications (MCP) reflects its established
research infrastructure, a trend consistent with the global wildfire out-
put noted by Bento-Gongalves et al. (2024). In the Mediterranean con-
text, Spain and Portugal exhibit strong collaborative profiles (high MCP
ratios), likely driven by EU research integration. Conversely, Turkiye's lim-
ited role as a corresponding country highlights a gap in research leader-
ship. As observed in broader forestry bibliometrics of the Middle East by
Fazeli-Varzaneh et al. (2021), while regional publication volume may be
increasing, establishing high-impact international leadership remains a
challenge. This suggests that for emerging actors like Turkiye, the stra-
tegic priority must shift from merely participating in multi-authored
papers to leading cross-border erosion studies.

The disciplinary distribution is heavily anchored in “Geology”and “Water
Resources,” a finding that validates the foundational perspective of
Shakesby & Doerr (2006), who conceptualized wildfire not merely as a
biological disturbance butas a potent“hydrological and geomorpholog-
ical agent!This dominance reflects the central research focus on altera-
tions to soil properties such as hydrophobicity and sediment transport
mechanisms. Meanwhile, the prominence of “Forestry”and “Agriculture”
underscores the applied dimension of post-fire landscape recovery.
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However, the comparatively low representation of “Engineering” points
to a potential gap in the literature. While mitigation strategies such
as mulching are extensively studied within forestry contexts (e.g.
Robichaud et al, 2013a), the limited volume of specialized engineer-
ing research suggests that the hydraulic design, structural performance,
and long-term effectiveness of erosion control measures (e.g., check
dams, log barriers, sediment retention structures) remain comparatively
under-investigated or are often subsumed under broader environmen-
tal management categories. Future research would benefit from a more
explicit integration of engineering design principles with geomorpho-
logical and hydrological knowledge to enhance the reliability, scalabil-
ity, and practical applicability of post-fire mitigation strategies.

The trend topic and co-word network analyses (Figures 7 and 8) clearly
illustrate the thematic maturation of the research domain. The co-
word network reveals a structured intellectual landscape divided into
distinct clusters. The central cluster, dominated by fundamental terms
such as “wildfire," “erosion,” and “sediment,’ represents the traditional,
process-based core of the field, reflecting the enduring relevance of
hillslope-scale mechanics established by early empirical studies (e.g.,
Benavides-Solorio & MacDonald, 2005).

However, the true evolution of the field is captured in the emerging
peripheral clusters. The growing prominence of terms like “fire sever-
ity,“climate change,'and "remote sensing”indicates a crucial scalar shift.
The field is transitioning from localized, purely diagnostic plot studies to
landscape-level, predictive monitoring. This shift is driven by the urgent
need to understand altered fire regimes (Power et al.,, 2008) and is facili-

tated by advanced spatial technologies (Lentile et al., 2006).

Furthermore, the distinct clusters focusing on “post-fire management,’

“salvage logging, “erosion control,” and “mulch” signal a vital transition
from theoretical geomorphology to solution-oriented applied science.
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The literature is increasingly focused on evaluating the efficacy of miti-
gation treatments to protect downstream water quality and ecosystem
services (Robichaud et al, 2013a). This duality—maintaining a strong
foundation in physical soil processes while rapidly expanding into
technological monitoring and applied management—confirms that
post-fire erosion research has developed into a highly responsive and
interdisciplinary environmental science capable of addressing modern
climate challenges.

Overall, the combined findings provide a detailed and domain-specific
picture of how post-fire erosion research has evolved, identifying its dis-
ciplinary structure, thematic priorities, and collaborative landscape. By
isolating post-fire erosion as a distinct research domain, this study offers
a refined perspective that complements broader wildfire-related bib-
liometric analyses while providing insights relevant to future research
directions.

This study demonstrates a substantial growth in post-fire erosion
research over the last 4 decades, reflected in publication output, collab-
oration networks, and thematic diversification. Scientific productivity is
largely driven by a limited number of countries, particularly the United
States and Spain, and is primarily anchored in geoscience, environmen-
tal, and hydrology-oriented disciplines. The annual growth rate of 7.39%
highlights a notable intensification of research activity, particularly after
the year 2000.

The thematic structure of the literature indicates that post-fire erosion
is no longer treated solely as a physical soil-loss process but is increas-
ingly seen as a multidimensional environmental issue linked to climate
change, ecosystem services, water resources, and land degradation.
The growing presence of keywords such as “‘remote sensing” and ‘cli-
mate change” reflects the integration of technological tools and large-
scale environmental perspectives into the field. Core research remains
centered on erosion, runoff, and sediment dynamics, while expanding
toward carbon cycling and biological soil processes.

Overall, the findings emphasize that post-fire erosion should be
addressed as a complex environmental phenomenon at the inter-
face of hydrology, ecology, land management, and climate science.
Future research would benefit from stronger international coopera-
tion, broader participation from fire-prone Mediterranean regions, and
methodological advancements that enhance post-fire risk assessment
and land management strategies.

Despite these contributions, this study has certain limitations inher-
ent to bibliometric analyses. The dataset is restricted to publications
indexed in the Web of Science Core Collection and limited to English-
language articles, which may have excluded relevant studies published
in other databases or languages. Therefore, the findings should be inter-
preted within the scope of these databases and language constraints.
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