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Abstract

:

Back in the 1930s, the aphorism “publish or perish” first appeared in an academic context. Today, this phrase is becoming a harsh reality in several academic environments, and scientists are giving increasing attention to publishing and disseminating their scientific work. Soil erosion modelers make no exception. With the introduction of the bibliometric field, the evaluation of the impact of a piece of scientific work becomes more articulated. The post-publication impact of the research became an important aspect too. In this study, we analyse the outreach and the impact of the literature on soil erosion modelling using the altmetric database, i.e., Altmetric. In our analysis, we use only a small fraction (around 15%) of Global Applications of Soil Erosion Modelling Tracker (GASEMT) papers because only 257 papers out of 1697 had an Altmetric Score (AS) larger than 0. We observed that media and policy documents mentioned more frequently literature dealing with global-scale assessments and future projection studies than local-scale ones. Papers that are frequently cited by researchers do not necessarily also yield high media and policy outreach. The GASEMT papers that had an AS larger than 0 were, on average, mentioned by one policy document and five Twitter users and had 100 Mendeley readers. Only around 5% and 9% of papers with AS > 0 appeared in news articles and blogs, respectively. However, this percentage was around 45% for Twitter and policy mentions. The top GASEMT paper’s upper bound was around 1 million Twitter followers, while this number was around 10,000 for the 10th ranked GASEMT paper. The exponentially increasing trend for erosion modelling papers having an AS has been confirmed, as during the last 3 years (2014–2017), we estimated that the number of entries had doubled compared to 2011–2014 and quadrupled if we compare it with 2008–2011.
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1. Introduction


Land use and management policies in the years and decades to come will need to better adapt to climate change and, inherently, also be more effectively related to soil erosion, as soil degradation is a rising global threat to land, fresh waters, and oceans [1]. Sustainable land use and management policies need to take into account the extent and hotspots of soil erosion, for which today soil erosion modelling offers cost-effective assessments worldwide. In addition, soil erosion models allow us to gain insights into future dynamics too, which is important when substantially different future scenarios for climate and land use are envisaged. Therefore, we notice a strong link between soil erosion modelling and land use policy [2,3,4]. There are many open challenges related to soil erosion and policy developments in Europe [5]. For example, the Sustainable Development Goals (SDGs) and the Common Agricultural Policy (CAP) present challenges for integrating soil erosion modelling into policy [5]. However, there are still some open questions, such as: (a) are soil erosion modelling studies actually picked up by different policy documents? (b) What is the attention of the soil erosion modelling studies given by paper and digital media? In order to gain new insights regarding the outreach of soil erosion modelling studies, a bibliometric investigation of the recently developed Global Applications of Soil Erosion Modelling Tracker (GASEMT) [6,7,8] and altmetric.com (accessed on 15 November 2021) [9] could be a pragmatic approach.



Altmetrics stands for “alternative metrics” to long-standing and established bibliometrics such as citation counts, journal impact factors or h-index. Altmetrics are social web metrics for academic publications [10]. Altmetric.com tracks multiple sources such as Twitter, blogs, news, Wikipedia, social media, and policy documents and then collects entries originating from research papers. In this context, altmetrics are a welcome addition to traditional scientometric indices (e.g., number of citations, downloads, etc.) and allow users to understand and measure the outreach and impact of research through online interactions. The use of altmetrics is based on the studies of Priem and his collaborators, who investigated social media for its impact on academia and research [11,12,13]. However, altmetric products do not only measure social media but also detect other content, such as policy mentions or references in journals, blogs, and online sources. Websites such as altmetric.com [9] aggregate different bibliometric data from a range of media sources by tracking these engagement events.



It should be noted that altmetrics are gaining popularity. A search in the SCOPUS database in August 2021 using the string “altmetrics AND citation” in “All Fields” revealed 2741 documents, of which 1338 were open access of any kind, 1835 were articles from journals, 293 were conference papers, and 265 were review papers. The first three papers indexed in SCOPUS and relevant to altmetrics were published in 2011, and the increasing trend is obvious (507 altmetric-related papers were published in 2020). A slightly modified search in the SCOPUS database additionally with the string “altmetric” AND “soil” in the document title, abstract, and keywords resulted in only one document [14]. It should also be noted that this paper did not directly investigate the soil erosion modelling topic, but rather focused on climate change and only briefly mentioned soil [14]. Therefore, it is clear that very few studies have evaluated the outreach of soil erosion modelling or soil-related studies to different types of media and policy documents. Moreover, altmetric data can inform researchers in the field of soil erosion modelling on the societal impact of their research. By carrying out a review from the altmetrics perspective, one may better understand how global, continental, national or local soil erosion modelling is being interacted with by relevant stakeholders, such as policy makers, governments, non-governmental organizations, influencers, bloggers, journalists or general public, among others.



The overall aim of this study is to measure the post-publication impact of soil erosion modelling studies using the GASEMT database and altmetric.com. More specifically, this study will investigate: (i) the correlations among studies that have Altmetric Scores of AS = 0, AS > 0, and AS > 10 in relation to the GASEMT attributes, such as scale, continent, and model used; (ii) the most appropriate predictor in altmetrics (or the most suited metric) relevant to the number of citations; and (iii) what is the overall outreach of soil erosion modelling papers or journals in media and policy documents? In addition, this study will add new elements into the GASEMT database and will provide a baseline dataset for AS in soil erosion modelling, which may be compared with other modelling fields or soil-related aspects. Thus, to the best of the authors’ knowledge, no study has been published that has investigated the outreach and post-publication impact of soil erosion modelling studies. Such a study would investigate the link between soil erosion modelling and policy developments, providing evidence for sustainable development.




2. Materials and Methods


2.1. GASEMT Database


The recently published GASEMT database [6,8], freely available in the European Soil Data Centre (ESDAC) [7], includes 3030 soil erosion modelling records from 1697 individual papers. It should be noted that GASEMT includes papers published between 1994 and 2017 [6]. More than 8400 scientific contributions were reviewed by 67 soil-erosion scientists from 25 countries [6]. Each soil erosion modelling record in the GASEMT database includes almost 50 fields such as location of the study, model used, input data, calibration method, etc. [6]. Based on the GASEMT database, a global review and statistical analysis were performed [6], as well as a bibliometric investigation [8]. It should also be noted that this bibliometric investigation did not include any altmetric data. Thus, this study aims also to add the outreach and post-publication impact of the soil erosion modelling studies into the GASEMT database. Bezak et al. (2021) [8] primarily focused on the relationship between number of citations and different GASEMT characteristics. Moreover, bibliometric networks were visualized and investigated. GASEMT was selected in this study since it provides the most comprehensive and relatively large database of soil erosion modelling applications that was constructed based on the manual review of 8400 papers by 67 soil erosion modelers. Thus, the GASEMT database is not just a simple output of a search from Scopus or Web of Science. GASEMT records were carefully picked up (after a quality control) and statistical, bibliographic and a plethora of other information were extracted from the papers. Therefore, the GASEMT database is, according to the author’s best knowledge, the most suitable database available to study outreach and post-publication impact of the soil erosion modelling studies. Additional information about the GASEMT database can be found in Borrelli et al. [6].




2.2. Altmetric.com


It should be noted that there are multiple altmetric sources such as altmetric.com [9], PlumX or Crossref Event Data [15]. In the scope of this study, we used altmetric.com as this product provides better coverage of tweets, news and blog posts [15]. Moreover, altmetric.com provides a coverage of policy documents, which are of interest for this study. Some shortcomings of altmetrics are the lack of standard definitions, the fact that data are not normalized plus some known tracking issues (e.g., if a bibliographic record does not have a DOI—Digital Object Identifier).



Altmetric.com tracks multiple sources in order to provide details about conversations related to different scholarly content [9]. This product has been used for numerous applications in recent years [16,17,18,19,20]. We harvested the GASEMT papers (with the DOI) using the Altmetric Explorer, which among other things allows us to extract the Altmetric Score (AS), the number of Mendeley readers and the number of dimensions citations. The AS in Altmetric is an integer calculated by an algorithm as following: mentions per News (8 points), Blog (5 points), Policy (3 points), Patent (3 points), Wikipedia (3 points), Peer Review (1 point), Weibo (1 point), Google+ (1 point), F1000 (1 point), Syllabi (1 point), LinkedIn (0.5 points), Twitter (0.25 points), Facebook (0.25 points), Reddit (0.25 points), Pinterest (0.25 points), Q&A (0.25 points) and YouTube (0.25 points) [9]. As can be seen, different sources have different weights, where news, blogs, and policy documents have higher weights compared to mentions in networks of communities and social media such as Reddit or Facebook [9]. It should be noted that number of Mendeley readers and dimension citation do not count towards the AS (0-point weight).



The AS provides a weighted approximation of the papers’ outreach and it is calculated using three main factors: volume, sources and authors [9]. Since 2012, altmetric.com tracks mentions in multiple sources using different identifiers such as DOI [9]. Moreover, altmetric.com uses the so-called altmetric donut badges in order to provide information about the AS and different sources of attention [9]. Moreover, using the Altmetric Explorer, one can also obtain data about specific mentions that scholarly content has received through time [9]. The data from altmetric.com were extracted in June 2021 and show status at the time of data extraction. It should be noted that the AS is dynamic and changes over time.




2.3. Statistical Analysis


In the scope of the conducted statistical investigation, different subsets of the GASEMT database were created based on the AS values, i.e., AS = 0, AS > 0. The last one was analysed in two subsets: 10 > AS > 0 (low outreach/impact) and AS > 10 (high outreach/impact). A statistical analysis was performed using (i) the Pearson correlation coefficient as an indicator of the linear correlation and (ii) linear regression to set up the linear function between dependent variables. We also investigated the papers with the highest AS in relation to policy, media mentions and Twitter mentions (i.e., number of Twitter followers). Furthermore, we also compared the altmetric characteristics of journals where soil erosion modelling studies are most frequently published [8]. The statistical analysis provides numerous indicators (per model, spatial scale, temporal scale, etc.) in order to provide evidence of the most important drivers for having higher outreach/impact.





3. Results and discussion


3.1. Relationship between GASEMT Attributes and Altmeric Score


Almost 85% of records in the GASEMT database have an AS = 0. This finding already allows us to draw a first conclusion, which is that soil erosion modelling is not a (scientific) topic of high interest for the general public. This appears very evidently when we compare the AS values with the one of topics that are more frequently discussed in media, such as climate change [14] or COVID-19 [21,22,23]. For example, Rahimi et al. [14] showed that around 50% of papers about climate change were also detected by altmetric.com. Using the GASEMT data, it was found that only 15% of records have an AS larger than 0, and only around 1% have an AS larger than 10 (Table 1). Furthermore, almost all records with AS larger than 0 were published in journals and not conference proceedings or book series (Table 1). Thus, it seems that conference proceedings and book series publications are not recognized by the altmetric.com tracking engines in the case of soil erosion modelling studies.



Back in 2015, Costas et al. [24] confirmed that the presence and density of (social) media altmetric counts were still very low and not very frequent among scientific publications, with 15–24% of the publications presenting an Altmetric Score. These numbers are similar to the ones observed by the GASEMT database. It was also found that around 60% of the soil erosion papers with an AS > 0 were published in the last 5 years, showing an increasing trend in altmetrics. These results are related to the assumption of whether or not scholars populate their results in social media and manage to raise the importance of their findings both in the news (electronic newspapers, blogs, etc.) or in policy documents. It is also clear that GASEMT records related to a higher AS yield more citations and are generally published in journals with a higher CiteScore (Table 1). Larger AS are also associated with more co-authors (Table 1), as more intense interaction [25] is achieved by their response to online comments in diverse social media. No clear relationship between number of authors and number of citations was detected by Bezak et al. (2021) [8].



Global studies have an AS larger than 0 and also larger than 10 more frequently compared to regional/local studies (Table 2), suggesting that such large-scale studies attract more attention in the news, blogs and social media. However, for local communities, smaller-scale studies can be as important as global studies since the former deal with specific problems that attract attention from the local community. Global studies were also related to a higher number of citations [8]. Moreover, studies that focused on South America, Africa, Asia and Oceania have a decreasing percentage of modelling records with increasing AS (Table 2). There are only a few studies that focused on these continents and have an AS of more than 10 (Table 2). Furthermore, it is clear that case studies conducted in Europe and North America have larger AS (Table 2) compared to other continents. This could be related to the fact that different types of media (e.g., social or mass) are more frequently used or more developed in these two continents. More specifically, online journals, news, other media and social media users [26] pick up research and environmental aspects in Europe and USA more frequently than in Africa or Asia. Similar results were obtained using the scale of the study area (Table 3). Increasing percentages for higher AS values were observed for global, continental and hillslope studies while opposite results were detected for plot, national and farm/landscape scales (Table 3).



In terms of applied models, it can be seen that RUSLE and WEPP have higher percentages of modelling records for AS > 10 (Table 4). The higher percentage of the WEPP model also probably explains the higher percentage for the hillslope studies (Table 3). On the other hand, the WaTEM/SEDEM model that was associated with the highest number of normalized citations [8] does not have a very high percentage of modelling records for the AS > 10 (Table 4). The higher percentage of the RUSLE model can be attributed to some studies with relatively high AS [27,28]. Furthermore, the percentage of entries for the USLE model is decreasing with increasing AS (Table 4). However, it should be noted that RUSLE and USLE model applications represent around 1/3 of all entries in the GASEMT database [6]. As the percentage of “other models” significantly decreases for AS > 10, this means that other less frequently applied models attract less attention than more frequently applied ones such as RUSLE, USLE, and WaTEM/SEDEM (Table 4). As altmetrics developed only a decade ago, temporal variations are present and more clear trends may only be observed in years to come. The only obvious trend is the one that the total social media activity is increasing, and the percentage of scientific papers that are showing such activity of any form is also increasing. Therefore, scientists are more and more active on social media where they present their publications.



In terms of field activities, model calibration, soil sampling activities and model validation, no clear pattern could be detected in terms of the AS values (Table 5). It was shown by Bezak et al. (2021) [8] that the soil erosion modelling research community should give more attention to these soil erosion modelling characteristics since the number of citations was not significantly higher in cases where these activities were included in soil erosion modelling studies. Therefore, investigation using altmetric.com only confirms this conclusion. Moreover, the percentage of studies dealing with the present decreases with increasing AS; the opposite trend is found for the studies dealing with past and future (Table 6). This former result could be related to the fact that climate change studies clearly have a relatively big presence in different social media. In addition, the online journal would have a much easier study with future erosion projections (Table 6) than ones referring to the past, as we can notice with the recent papers published by Panagos et al. (2021) [29] and Borrelli et al. (2020) [1]. However, it should be also noted that the absolute number of studies dealing with future soil erosion scenarios is substantially smaller compared to the number of studies focused on past or present in the soil erosion modelling community [6,8]. For example, Rahimi et al. (2017) [14] showed that around 50% of papers were also detected in altmetric.com, while this percentage is much lower in cases of soil erosion modelling studies (Table 1). According to Bornmann (2014)’s [30] study, soil erosion modelling seems to be a scientific domain and not a topic having attracted interest from a wide audience.




3.2. Relationship among Almetric.com Sources and Number of Citations


We also investigated the possible correlation between different altmetric.com sources and total and normalized number of citations in GASEMT database records. In the case of soil erosion modelling, the highest correlation is observed between number of Mendeley readers and number of citations (Figure 1 and Figure 2). This is then followed by policy mentions, Wikipedia mentions, and Twitter mentions. Relatively similar results were obtained for AS > 0 and AS > 10 and by using all citations and normalized number of citations. Several other studies have investigated these relationships [31,32,33,34] but not in the field of soil erosion modelling. According to Haustein et al. (2014) [32], Mendeley bookmarking was moderately correlated (0.45) with Scopus citation counts. Similar studies showed that altmetrics is still under development with the option to include other social media platforms and tools in the future (LinkedIn, Researchgate, Academia.edu, Mendeley, Google Scholar, etc.). Peoples et al. (2016) [33] studied 1599 primary research articles from 20 ecology journals published in the period 2012–2014 and found a strong positive relationship between Twitter activity (i.e., the number of unique tweets about an article) and number of citations in Web of Science. Biljecki (2016) [18] studied 12,436 papers published in 20 GIS science journals in the period 2000–2014, and nearly all (97.2%) were bookmarked by at least one reader in Mendeley, two thirds (64.4%) having at least 10 readers. This rate of attention is significantly better than any other discipline (with an average of 66.2%) [31,32,34]. In the case of soil erosion modelling, around 15% of papers included in the GASEMT had at least one Mendeley reader. Around 15% of GASEMT studies had more than 10 Mendeley readers. Hassan et al. (2017) [20] measured social media activities in 15 broad scientific disciplines indexed in the Scopus database using altmetric.com data. They concluded that altmetric indices can be a good indicator for highly cited publications. Zou and Han (2017) [17] who studied the top 100 papers from altmetric.com in 2016 found no correlation whatsoever between AS and citation counting (Pearson correlation coefficient was 0.036). A stronger correlation between AS and number of citations was observed in this study (Figure 3).



Table 7 shows some descriptive statistics of different altmetric.com sources for the GASEMT modelling records with AS larger than 0. Overall, the total number of policy mentions of the studies included in the GASEMT database totalled 247. Policy mentions are three times higher than the news mentions (Table 7). In addition, Twitter is dominant among social media for soil erosion study outreach. More specifically, one can notice that on average, a soil erosion modelling paper with an AS > 0 had one policy mention, with the highest number (n = 14) scored by Panagos et al. (2015) [35]. The selected papers with the highest AS will be studied in more detail in the following section (i.e., Section 3.3). It should be noted that only 5% of papers with an AS > 0 appeared in news and around 9% in blogs. This percentage was much higher for Twitter and policy mentions, 44% and 48%, respectively.



Moreover, we analysed the temporal distribution of the GASEMT modelling records for two different subsets based on the AS value (Figure 4). It can be seen that there were quite some GASEMT records that were published in the period before 2010 (i.e., before the significant development of social media and altmetric trackers). Thus, the higher AS of these studies can mainly be attributed to the above average number of policy mentions [28,36]. This could also be related to the topics of the papers that are related to the AS > 10 (Figure S1). The trend of AS > 0 is exponential during the last 6 years (2011–2017) of the GASEMT as the number of studies quadruples compared to the period before 2011. It is clear that these papers more frequently deal with agriculture, that is, the term that does not appear on the world cloud in the case that the AS > 0 subset is shown (Figure S1).




3.3. The Impact and Outreach of Soil Erosion Modelling Papers with Top Altmetric Score


In the following section, detailed investigation of the selected papers with an AS > 10 is provided (Table 8). As is inferable from Table 8, the number of Twitter and policy mentions are non-uniformly distributed, with some papers having a much larger number of mentions (Table 8). For example, Pearson’s correlation coefficient between Twitter and news mentions for papers shown in Table 8 totals to 0.49. It can also be noticed that some papers with a slightly lower number of citations and Mendeley readers tend to have a relatively high number of Twitter and policy mentions (Table 8). The data reported in Table 8 help us to notice a time lag between Twitter mentions and Scopus citations, estimated in approximately 1–2 years. It should be noted that the majority of social media activity such as tweets and news mentions occur immediately after publication, while the policy mentions usually occur 2–5 years after publication. In terms of Twitter mentions, the papers with the most mentions [25,35,37,38] were mostly mentioned by people or institutions from Italy, the UK, Chile, Spain, Belgium, the USA, and Australia. In terms of policy documents, there was no clear time lag between Scopus citations and policy mentions. Thus, these are more overlapping than the Twitter (or other social media) mentions and number of citations. In terms of origin of policy documents, the following countries or institutions are mostly using the results of research studies in different policy documents: Italy, Luxemburg (European Commission) and the USA [25,35,38]. In terms of other sources that are tracked by altmetric.com, one can also mention news, which has a slightly higher absolute number of mentions, while for other sources (e.g., Reddit, Google+), there was almost no activity for the soil erosion modelling studies included in the GASEMT database. For example, Gocht et al. (2017) [27] had more than 20 news mentions (mostly from the USA) but only one policy mention and two Twitter mentions. This larger number of news mentions also resulted in higher AS (i.e., 189) since the weight for the news mentions is also higher than, for example, for the Twitter mentions.



Since the number of Twitter mentions was higher than other media, or policy mentions, we also investigated the characteristics of the Twitter users that tweet about specific papers. Figure 5 shows the number of Twitter posts for the GASEMT papers with AS > 10 (Table 8). As discussed in Section 2.1, social media such as Twitter are more widely used in Europe and North America than Africa and Asia (Figure 5). Additionally, Figure S2 shows the number of followers for Twitter account users that tweeted about the selected papers for the GASEMT database that have at least 10 Twitter mentions. Additionally, we select as benchmark (i.e., papers with high outreach in terms of Twitter activity), one paper with the highest AS from the Land Use Policy journal [39] and one from the Landscape and Urban Planning journal [40] (Figure S2). It can be seen that the paper with the highest number of Twitter mentions from the GASEMT database (i.e., Borrelli et al., 2017) [25] is comparable or even performs better than the selected two benchmark papers that are the two top papers from the selected journals. This means that the outreach of these twitter activities can be relatively significant since tweets of users with more followers are seen by a larger number of people. Furthermore, the second-ranked GASEMT paper (based on the number Twitter mentions) [35] is also comparable to the benchmark paper published in the Land Use Policy journal [39]—this somehow stresses the importance of soil erosion as a theme comparable to other topics published in these two journals.



Moreover, bibliographic and altmetric characteristics of journals where soil erosion modelling studies are mostly published [8] are also shown in Table 8. The Land Use Policy journal has the highest total number of policy mentions and the highest percentage of papers that are tracked by altmetric.com (Table S1). This journal also has the second highest number of total mentions, while Journal of Hydrology is ranked first, but it also publishes around three times as many papers. Furthermore, it can also be seen that there exist quite some differences among the journals where soil erosion modelling studies are more frequently published (Table S1). Papers included in the GASEMT database were overall mentioned 247 times in policy documents and 1333 times on social media (Table 8). Some journals have higher and some lower numbers of policy documents and social media mentions (Table S1) than the GASEMT database. The total number of mentions was 1712. Hoverer, only 15% of GASEMT papers could be linked with some altmetric.com activities. A similar percentage was characteristic of Catena and Geoderma, while most other journals (Table S1) had higher percentages.





4. Conclusions


Bridging the gap between scientific research and policy making represents a critical challenge for academia interested in actively contributing to the development of tools and options useful to support citizens and all relevant stakeholders in environmental sustainability. Building on some relevant indicators and metrics of altmetrics, we try to estimate the influence of research papers on soil erosion modelling in decision-making processes, dissemination in media, blogging, reaching citizens, etc. In this sense, the knowledge transfer between academics, policymakers and practitioners could represent an important driver for development in the soil science and land degradation that are important for sustainability.



Currently, only 15% of papers included in the GASEMT were picked up by altmetric.com and had AS > 0, while only around 1% of papers had AS higher than 10. Almost all papers with AS > 0 were published in journals, while conference proceedings and books have neither important outreach nor impact on policy processes. The global-scale studies and the ones touching on emerging issues (i.e., climate change) more frequently lead to higher AS than local studies and studies dealing with the past or current situation. Thus, a global scale and future projections attract the attention of both the public and policy makers.



The number of Mendeley readers and policy mentions were more explicitly correlated with number of citations than other altmetric.com sources, such as number of Twitter or news mentions. Thus, the quality of the scientific work (measured by the number of citations) does not necessarily lead to high altmetric activities. A GASEMT paper with an AS > 0 had on average around 1 policy mention, 5 Twitter mentions and 100 Mendeley readers. Only 5% of papers with an AS > 0 appeared in the news and around 9% appeared in blogs. This percentage was much higher for Twitter and policy mentions (i.e., 44% and 48%, respectively).



The paper with the highest AS in the GASEMT also had relatively significant outreach on social media (e.g., Twitter), since the upper bound exceeded 1 million followers. Moreover, these papers were comparable to the selected benchmark papers in environmental science. In terms of journals, the Land Use Policy journal had a stronger impact on policy compared to some other journals where soil erosion modelling papers are published and GASEMT.
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Figure 1. Relationship among number of Mendeley readers, policy mentions, and total and normalized number of citations obtained from the GASEMT database for the modelling records with Altmetric Score (AS) larger than 0. 
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Figure 2. Calculated Pearson correlation coefficients among different sources detected by altmetric.com and total and normalized number of citations. Please note that the same colours are used as by the almetric.com donut except for the number of Mendeley readers that is not shown by the donut. 
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Figure 3. Relationship between Altmetric Score (AS) and total and normalized number of citations obtained from the GASEMT database. 
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Figure 4. Temporal distribution of GASEMT entries for modelling records with Altmetric Score (AS) = 0 and AS > 0. 
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Figure 5. Twitter demographics for GASEMT papers with the AS > 10 that are shown in Table 8. 
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Table 1. Bibliometric information for GASEMT modelling records based on the Altmetric Score (AS) values. Bibliometric information was extracted from the GASEMT database. Numbers in parentheses are the % per category. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.






Table 1. Bibliometric information for GASEMT modelling records based on the Altmetric Score (AS) values. Bibliometric information was extracted from the GASEMT database. Numbers in parentheses are the % per category. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.





	Bibliographic Information
	AS = 0
	AS > 0
	10 > AS > 0
	AS > 10





	Number of GASEMT entries
	2565 (85%)
	465 (15%)
	428 (14%)
	37 (1%)



	Number of records in journals
	2250 (82%)
	464 (1 conference proc.) (17%)
	427 (1 conference proc.) (16%)
	37 (1%)



	Number of publications (some have multiple modelling records)
	1440 (85%)
	257 (15%)
	241 (14%)
	16 (1%)



	Mean number of citations
	19.6
	41.9
	37.3
	111.6



	Mean normalized number of citations
	2.1
	4.9
	4.22
	15.1



	Mean CiteScore
	2.8
	3.8
	3.72
	6.1



	Mean number of authors
	3.8
	4.7
	4.6
	7
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Table 2. Continental information for GASEMT modelling records based on the Altmetric Score (AS) values. Continental information was extracted from the GASEMT database. Sum of each column is equal to 100%. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.
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	Geographic Coverage
	AS = 0 (%)
	AS > 0 (%)
	10 > AS > 0 (%)
	AS > 10 (%)





	Global
	0.1
	4.1
	1.2
	37.8



	North America
	19.3
	26.9
	27.3
	21.6



	Europe
	29.8
	35.1
	35.5
	29.7



	South America
	4.2
	3.4
	3.5
	2.8



	Africa
	8.4
	8.4
	9.2
	0



	Asia
	34.8
	18.9
	19.9
	5.4



	Oceania
	3.4
	3.2
	3.4
	2.7



	Total
	100
	100
	100
	100
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Table 3. Scale information for GASEMT modelling records based on the Altmetric Score (AS) values. Scale information was extracted from the GASEMT database. Sum of each column is equal to 100%. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.
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	Scale of the Study Used
	AS = 0 (%)
	AS > 0 (%)
	10 > AS > 0 (%)
	AS > 10 (%)





	Global
	0.1
	3.7
	0.8
	37.8



	Continental
	0.2
	1.9
	1.5
	8.1



	Farm/landscape
	0.9
	0
	0
	0



	Regional
	13.3
	16.8
	17.6
	8.1



	Watershed
	59.5
	50.5
	52.4
	27.0



	Plot
	14.3
	9.9
	10.7
	0



	National
	2.1
	3.7
	3.7
	2.7



	Hillslope
	9.6
	13.5
	13.3
	16.3



	Total
	100
	100
	100
	100
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Table 4. Model information for GASEMT modelling records based on the Altmetric Score (AS) values. Model information was extracted from the GASEMT database. Only models with at least 4% of entries are shown. Sum of each column is equal to 100%. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.
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	Model Used
	AS = 0 (%)
	AS > 0 (%)
	10 > AS > 0 (%)
	AS > 10 (%)





	USLE
	14.0
	11.4
	12.1
	2.7



	RUSLE
	17.2
	14.4
	11.7
	45.9



	WaTEM/SEDEM
	4.3
	6.2
	6.5
	2.7



	SWAT
	6.3
	4.9
	5.2
	2.7



	WEPP
	5.7
	9.9
	9.1
	18.9



	All the rest
	52.5
	53.2
	55.4
	27.1



	Total
	100
	100
	100
	100
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Table 5. Field activity, calibration, soil sampling and validation information for GASEMT modelling records based on the Altmetric Score (AS) values. Field activity, calibration, soil sampling and validation information were extracted from the GASEMT database. Please note that only percent of papers with these activities included are shown. Other studies where these activities were not conducted are not shown. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.
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	Field Activities and Model Calibration/Validation
	AS = 0 (%)
	AS > 0 (%)
	10 > AS > 0 (%)
	AS > 10 (%)





	Field activity conducted
	54.8
	50.3
	50.0
	54.1



	Calibration attempt conducted
	34.0
	39.3
	39.5
	38.0



	Soil sampling activity conducted
	37.8
	38.5
	38.1
	43.2



	Validation attempt conducted
	57.9
	60.6
	61.2
	54.0
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Table 6. Temporal scale information for GASEMT modelling records based on the Altmetric Score (AS) values. Temporal scale information was extracted from the GASEMT database. Background colour in the last two columns of the table indicates two subsets of the AS > 0 sample.
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	Temporal Scale
	AS = 0 (%)
	AS > 0 (%)
	10 > AS > 0 (%)
	AS > 10 (%)





	Present
	53.7
	45.4
	46.7
	29.8



	Past
	26.7
	26.0
	23.1
	59.5



	Future
	0
	3.0
	2.6
	8.1



	Present and Past
	8.1
	11.0
	11.7
	2.6



	Present and Future
	5.2
	9.7
	10.5
	0



	Other
	6.3
	4.9
	5.4
	0



	Total
	100
	100
	100
	100
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Table 7. Some descriptive statistics for the GASEMT modelling records with an Altmetric Score (AS) larger than 0.
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	Mean
	Maximum
	Total
	Number of Studies with Some Activity





	News mentions
	0.29
	22
	77
	12



	Blog mentions
	0.10
	3
	26
	22



	Policy mentions
	0.96
	14
	247
	124



	Patent mentions
	0.01
	1
	3
	3



	Twitter mentions
	4.90
	685
	1265
	112



	Peer review mentions
	<0.01
	1
	1
	1



	Facebook mentions
	0.25
	15
	65
	37



	Wikipedia mentions
	0.09
	2
	23
	22



	Google+ mentions
	<0.01
	1
	3
	3



	Reddit mentions
	<0.01
	1
	1
	1



	F1000 mentions
	<0.01
	1
	1
	1



	Number of Mendeley readers
	100.5
	882
	25,825
	257
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Table 8. Basic altmetric.com statistics for papers included in the GASEMT database that have Altmetric Score (AS) > 10. References are ranked based on the AS.
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	Reference
	Journal
	AS
	Twitter Mentions
	Policy Mentions
	News Mentions
	Number of Dimensions Citations
	Number of Mendeley Readers





	[25]
	Nature Communications
	453
	685
	9
	15
	452
	882



	[35]
	Environmental Science & Policy
	220
	218
	14
	12
	448
	764



	[27]
	Journal of Agricultural Economics
	189
	2
	1
	22
	35
	76



	[37]
	Geophysical Research Letters
	95
	32
	3
	9
	34
	140



	[38]
	Nature Climate Change
	65
	18
	13
	6
	90
	162



	[41]
	Journal of Geophysical Research G: Biogeosciences
	41
	0
	0
	5
	30
	32



	[42]
	Soil Research
	34
	0
	0
	3
	18
	11



	[43]
	Land Degradation and Development
	28
	36
	4
	0
	56
	97



	[44]
	Science
	27
	0
	11
	1
	574
	625



	[45]
	Environmental Conservation
	21
	18
	9
	0
	30
	155



	[28]
	Hydrological Processes
	18
	0
	5
	0
	337
	421



	[46]
	Nature Geoscience
	17
	3
	8
	0
	450
	562



	[47]
	Land Degradation and Development
	16
	7
	1
	0
	74
	116



	[48]
	Land Degradation and Development
	14
	2
	1
	0
	66
	79



	[36]
	Catena
	11
	0
	4
	0
	407
	552



	[49]
	Ecological Indicators
	11
	13
	2
	0
	51
	179
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