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Data, time, change and land system dynamics 

Time-related information in land-change studies is reviewed using case 

studies in JLUS and LAND. An explicit focus on time has potential for 

exploring process-based perspectives. We report how time is represented 

and patterns in pre-analytical choices are detected, identifying practices to 

enhance the relevance and impact of land change studies. Results show 

40% of studies use two datasets; the modal timespan and interval between 

datasets are 10 years; 79% are durations up to 30 years; 73% are changes 

since 1972.  Modal start dates are 1990 and 2000. Dates ending in 0 and 5 

are over-represented and lack explicit justification. 

The prevalence of a “two-date approach” restricts measuring and 

analyzing change, identifying temporal non-stationarity is precluded, and 

modelling change pathways and responses to underlying system dynamics 

is limited. An improved focus on time in dataset choice to develop 

improved understanding of dynamics and change offers broader insights 

into land system functions. 

Keywords: land change; land system dynamics; temporal processes, time 

Introduction 

Description and exploration of changes over time are fundamental to studies of land 

change (Lambin, Geist, & Rindfuss, 2006) and understanding of the nature of land 

system dynamics within land systems science (Aspinall & Staiano, 2017; Brown, 

Verburg, Pontius Jr, & Lange, 2013; Rindfuss, Walsh, Turner, Fox, & Mishra, 2004). 

The data that are used (and available) for studying the complexity of both land changes 

and land system dynamics are important for identifying the capacity and focus of 

studies, since they allow quantification and measurement of the types of changes and 

dynamics that can be addressed (Rindfuss et al., 2004).  Comparability and diversity of 

data and approaches also inform attempts to identify general patterns and trends across a 

range of studies (Geist & Lambin, 2002, 2004), and help to support the search for 

general theories of change and land systems (Rindfuss et al., 2004).   
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The ways in which time is conceptualised within studies of land change and dynamics is 

important because both land change and dynamics are time-centred phenomena. It is 

also an operational issue, however, since the ways in which time is conceptualised helps 

to define measurement, data needs, theory, and models of change and dynamics (Isard, 

1970; Schumm, 1998) and to focus research on processes.  Time can be treated as a 

continuous or discrete parameter for modelling purposes, with consequences for data 

needed to describe and analyse change (Thornes & Brunsdon, 1977). For example, use 

of a series of sequential snapshots at selected time intervals, as when using satellite 

imagery or census data from successive dates to measure change, employs a discrete 

description of time in a series of data that measure the state of land at each observation 

date and reveal changes between the dates by calculation.  Depending on the specific 

interval between dates for the snapshots, and the accuracy of classification, this 

approach can reveal change by calculation and inference, but these changes are 

computed from states and do not directly represent the events that change the state over 

time (Langran, 1992). Sequential snapshots may also not have the temporal resolution 

that help to link changes to other factors or events influencing land change and 

dynamics, especially in the context of land systems that reflect the operation and 

interactions of drivers from human- and environment sub-systems.  Human- and 

environment- sub-systems themselves have time-related dynamics, including cycles, 

trends, and specific events, as well as history and path dependencies, that require 

measurement on a comparable basis to the measurement of change and dynamics in 

land cover and land use.  A characteristic of human- and environment- sub-systems is 

that they will each operate over varying time spans (Schumm, 1998). 

The selection of datasets to use in a study, and their time-related (and other) 

characteristics, is a pre-analytical choice made on the basis of research questions, 

hypotheses, and theory, as well as for a variety of operational and practical reasons 

related to data availability (Giampietro, Allen, & Mayumi, 2006). Although these 

choices have a major influence on the nature of changes and dynamics that can be 

detected and described, the reasons for the pre-analytical choices are seldom made 

explicit, nor are their limitations evaluated as part of a discussion of change. 

In this paper we review time- and date-related characteristics of the data used in studies 

of land change published in the Journal of Land Use Science (JLUS) and in LAND. Our 

goals are i) to synthesise published operational approaches to time, change and 
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dynamics in land systems; ii) to assess ways in which studies of change can develop 

further in order to improve understanding of land change as a process within as a 

dynamic coupled human-environment system; and iii) to discuss the nature and role of 

time in studies of land, with observations on possible implications of the results for 

studies of land change more generally, and on uses of remote sensing data and other 

data in land change studies and studies of dynamics of land systems.   

Both JLUS and LAND are relatively recent additions to the international literature but 

are distinctive in their focus on land systems and land change (Aspinall, 2006; 

Millington, 2012; Müller & Munroe, 2014), and each has grown rapidly since being 

founded. The journals were started following the emergence and growth of a land 

change and land systems science community, that was established and fostered, in part, 

by the successive IHDP/IGBP programmes Land Use-Cover Change (LUCC), Global 

Land Project (GLP) and Global Land Programme (Global Land Project, 2005; Lambin 

et al., 1999; Verburg, Erb, Mertz, & Espindola, 2013), as well as programmes of 

research funding (Justice, Gutman, & Vadrevu, 2015; Moran, Skole, & Turner II, 2004). 

Although land change research is published in a wide range of journals, we consider the 

percentage of papers on land change that make up the content of JLUS and LAND, and 

their relatively recent establishment, to indicate that they can be considered to provide a 

cross-section of the current state-of-the-art of land change and land systems science, as 

well as its recent evolution to support discussion of time, change and land system 

dynamics.  

Data and methods 

Metadata describing datasets used in studies of land change were extracted from all 

papers that describe land change published in the JLUS and LAND from inception of 

the journals (JLUS: 2006; LAND: 2012) until December 2018.  The metadata are: 

1. the start and end dates over which land changes take place, 

2. the span of time over which changes take place (total time interval between start 

and end dates) 

3. the number and dates for all datasets used to characterise changes, since change 

over the time span of a study is not only characterised by data for the start and 
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end years, but also by data for times between the start and end. 

These metadata are described using tabulation to summarise the characteristics of the 

data used. We recognise that any two of the start and end dates and span of time of the 

study are sufficient to define all three, but since it is not clear that span of time is an 

explicit pre-analytical choice for a study, rather than start and end dates, we report on all 

three, with the caveat that the three pieces of information are not independent. 

Results 

Number of case studies and types of data 

A total of 734 papers were published in JLUS and LAND up to the end of 2018, of 

which 249 (34%) are concerned with change, presenting results for 327 case studies 

(Table 1).  JLUS has published a higher percentage of papers on change than LAND, as 

could be expected given the specific missions of the two journals; the number of case 

studies per paper is similar for both journals (JLUS: mean 1.45 case studies per land 

change paper, standard deviation 1.86; LAND: mean 1.16, sd 0.57)   

Datasets used to characterise change include satellite imagery, air photos, field surveys, 

national survey and census data, and pollen analysis. 

 

[Table 1 about here] 

i) Start and end dates 

One paper (Kaplan et al., 2017) reports on land changes from the 4th millennium BC 

until the 19th century, but for the other 326 case studies, the earliest start dates are the 

years 1870 (JLUS) and 1651 (LAND).  Three hundred and twenty of the case studies 

(98%) have a start year in the 20th or 21st Centuries. The starting and ending years for 

case studies that start and end in years since 1900 are shown in Figure 1. Two hundred 

and seventy-two case studies (73.1%) have a start year on or after 1972, the first year of 

LANDSAT data (USGS, 1997), and 206 (55.4%) have a start year since 1985, 

following the availability of LANDSAT 4 and 5 data.  The three most frequent start 

years are 1990 (n=32; 10%) and 2000 (n=26; 8%) and 1985 (n=19, 5.8%); these three 

years combined are 24% of all case studies (n=77).  There is no significant statistical 

difference in either the mean start year among the case studies between the journals 
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(JLUS mean 1982, sd 21.2, median 1987, LAND 1982 sd 38.7 median 1989; t=0.165, 

p=not significant) or between the distribution functions of start years (Kolmogorov-

Smirnov D193,134 = 0.132, not significant at p=0.05), despite the different founding years 

for the two journals. 

The end years for 323 (98.7%) of the 327 case studies are since 1990; 306 (93.6%) are 

since 2000 (Figure 1).  The most frequent end years are 2010 (n=45, 13.8%), 2000 

(n=32, 9.8%) and 2005 and 2011 (each n=24, 7.3%).  These four years combined are 

38% of all case studies (n=125). There are 25 case studies (7.6%) with a start/end year 

of 1990/2000, 1990/2010 or 2000/2010. More generally, there appears to be a 

preference for years ending in 0 or 5 for each of start and end years, years ending in 0 

comprising 25% of each of start years and end years, and 0 or 5 being 36% of start years 

and 38% of end years.  This “digit preference” for years ending in 0 and 5 is similar to 

age heaping in population census data (Myers, 1940; Nagi, Stockwell, & Snavley, 1973; 

West, Robinson, & Bentley, 2005). The consequences of the prevalence of years ending 

in 0 or 5 is also apparent in the data for timespans (below). 

 

There are statistically significant differences in end years, but not between start years, 

comparing the cases studies in JLUS and LAND. Given the 6 year difference in 

founding year of each journal and the focus of studies on contemporary land changes, it 

is not surprising that a difference between the end years emerges. The mean and median 

end year for case studies in JLUS are about 5 years earlier than in LAND (JLUS mean 

2005, sd 6.0, median 2006; LAND mean 2009, sd 15.7, median 2011; t=6.22, p<0.001) 

and testing the difference between the distribution functions for end years shows 

significance (Kolmogorov-Smirnov D193,134=0.42, p<0.001). The difference between 

distribution functions of end years remains significant between the journals also for 

those case studies in papers published since 2012, when LAND was first published 

(Kolmogorov-Smirnov D149,134=0.309, p<= 0.001).  The different years of foundation of 

the two journals thus have an impact on the two distributions of end dates, especially in 

right tail of the distributions, but this does not preclude comparison of the case studies 

as exemplars of current practice in study of land change. Statistical differences in means 

and distribution functions across the sets of case studies are relatively unimportant 

compared to the focus of case studies on particular periods of history, and selection of 

possible start and end dates for specific investigations. Specifically, the average (mean, 

median) dates computed across the set of case studies are unimportant for the changes 



  7 of 39 
 

Authors’ Accepted Manuscript   DOI: 10.1080/1747423X.2021.1879297 

studied in individual case studies, and the distribution function for end dates in case 

studies reflects a long period of history from which dates for individual case studies can 

be selected.  As noted above, start date and end date are related through the time span of 

the study, and thus the timespan could be the true driver of end dates, given the choice 

of start date. 

 

[Figure 1 about here] 

ii) Time span (or time interval) over which changes are observed 

The time span for the 327 case studies are shown in Figure 2.  Two hundred and forty-

three (74.3%) are of time span less than 30 years, 294 (89.9%) are of a time span less 

than 50 years, 26 (8%) of 51 to 100 years, and 7 (2%) are of time span of more than 100 

years.  The longest time span for a case study is from 4250-3750BC until 1650-1850AD 

(Kaplan et al., 2017).  

A wide range of time spans are evident within the 294 case studies of up to 50 years; the 

most frequent time span for case studies are 10 years (n=32, 9.8%) and 20 years (n=17, 

5.2%).  Sixty-two (21%) of the case studies of time span of 50 years or less are of 10, 

20, 30, 40 or 50 years, and 32% (n=92) are of a multiple of years ending in a 5 or 0.  

Both of these time spans, multiples of years ending in 0 or in 0 or 5, are significantly 

different than would be expected if years were selected at random time spans have 

occurred by chance (chi square: 44.6, df 9, p < 0.001; chi square: 26.2, df 4, p < 0.001, 

respectively).  

 

[Figure 2 about here] 

iii) Number of datasets used and sampling intervals for characterising change 

The number of datasets used to characterise change over and through the time span of 

each the case studies is shown in Figure 3. The histogram is strongly skewed to the left. 

In total, 180 case studies (55%) use 2 or 3 datasets, and 260 case studies (80%) use 5 

datasets or fewer.  The most frequent number of datasets used is 2 (n=119, 36.5%), then 

3 (n=61, 19%). Nineteen case studies (5.8%) use 50 or more datasets; these mostly use 

composite time series of MODIS data (Setiawan & Yoshino, 2014; Souza, Cervi, 

Brown, Rocha, & Lamparelli, 2017; Tsutsumida, Saizen, Matsuoka, & Ishii, 2013).    
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[Figure 3 about here] 

 

The time interval between datasets used is shown in Figure 4. Two hundred and two 

case studies (62%) have an interval of 10 years or fewer between sampled dates, 22 of 

these having a sampling interval of less than one year.  The most frequent intervals 

between sample dates are 10 years (n=39, 12%), 7 years (n=25, 7.7%), and 5 years and 

1 year (each n=21, 6.4%).   

 

[Figure 4 about here] 

 

The number of datasets used, their dates, and the time span of the case study based on 

start and end years, combine to describe the intensity of sampling over the time span of 

the case study.  Figure 5 shows the time span of case studies and the sampling intensity, 

shown as the mean interval between dates for each dataset used in a case study, for all 

327 case studies, together with the number of datasets used. 

There are 120 case studies (36.7%) that have a sample interval equal to the time span.  

These studies, which use two datasets to document change over the time span, fall on 

the No. of datasets equal 2 line of Figure 5.  The most frequent combination of interval 

between sample dates and time span is 21 case studies (6.4%) with a 10-year interval 

for a 10-year time span.  Forty-three of the case studies (13.1%) have an annual 

sampling interval, the time spans of these studies ranging from 2 to 41 years (Figure 5).  

Twenty-two (6.7%) of case studies use a sub-year time interval, 19 of these being 

monthly or less, and 3 of 6 months. The case studies employing sub-annual data 

typically use high time-resolution data to characterise seasonal dynamics of the land 

surface to derive more accurate estimates of properties to feed into analysis of land 

change (e.g. (Tsutsumida et al., 2013), although Southworth et al use time series 

analysis methods to examine long-term climate/vegetation changes across multiple 

scales (Southworth et al., 2013)). 

 

[Figure 5 about here] 
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Discussion 

The start and end years of case studies, as well as the number and types of datasets used, 

are informative about the recent state and practice of land change modelling. They also 

point to some other approaches that might become a focus for land system science as 

the importance of complexity, sustainability, and interconnections of land systems as 

coupled human-environment systems increase in relation to contemporary systemic 

challenges at local to global scales (Verburg, Erb, et al., 2013). 

 

Current state 

The focus on recent changes in land use for published case studies, reflected in the start 

years, and, particularly, end years, is not surprising, especially since the journals were 

first published in 2006 (JLUS) and 2012 (LAND).  The focus on contemporary change 

means that the time span of changes studied is, correspondingly, focussed primarily on 

intervals of up to 30 years, particularly within the period from the 1970s to present, a 

period presenting fundamental issues and important challenges over land and its use, 

but, nevertheless, a relatively narrow period of socio-economic and political structures 

and technological capacities (Ellis, Beusen, & Goldewijk, 2020; Meyer & Turner II, 

1992; Young et al., 2006).  Very few other studies have examined the time period or the 

use of time data across a range of case studies of land change.  Geist and Lambin report 

the mean time horizon of 152 case studies of tropical deforestation as from 1940 to 

1990 (mode) and 1960 to 1990 (mean), with a mean timespan of 25 years (Geist & 

Lambin, 2002), and a mean time horizon of 1915 to 1994 for 132 case studies of 

desertification (Geist & Lambin, 2001, 2004).  For comparison with Geist and Lambin, 

the case studies in JLUS and LAND have time horizon modal values of 1990-2000, 

1990-2010 and 2000-2010, and a mean time horizon of 1982-2007 (although there is no  

single case study in the published set with 1982 and 2007 as its start and end years).   

 

The frequency of 10- and 20-year time spans for studies, and the modal value of 10 

years for the interval between datasets, possibly more reflects the practical difficulties 

of detecting changes in land sufficiently accurately using satellite imagery (Rocchini et 

al., 2013) and periodically collected survey and census data (Bank, 2010; FAO, 2015), 

than any underlying scientific or operational question inherent in the nature of land 
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change in any case study area. Further evidence for this comes from the prevalence of 

start and end years for calendar years that end in 0 and 5, and the associated prevalence 

of timespans for case studies that are decadal or quinquennial. This prevalence of 

decadal and quinquennial dates suggests that datasets may be being selected on the basis 

of regular dates rather than to frame specific events of interest in land use history, This 

evidence emphasises the consequences of choices made in pre-analytical stages of 

studies (Giampietro et al., 2006), and authors, editors and referees might usefully expect 

explicit documentation of why particular dates were used as an inclusion of future 

published work. 

 

Use of satellite imagery also results in many of the existing published change studies 

being based on detection of changes in categories or classes of land cover, rather than 

change in condition or use of land (Bakker & Veldkamp, 2008; Comber, 2008), 

although detailed sub-year time series of data offer opportunities for analysis of changes 

over short timescales. This has implications for the relevance of land change studies, 

since gradual and evolutionary changes in land management that influences land change 

and its dynamics are not revealed in this type of dataset and study.  Thus, although the 

10-year interval between datasets represents both a recent and contemporary focus for 

land change studies, and the modal time span is correspondingly of 10 years, their 

frequency in case studies perhaps indicates that a “two datasets at 10-year interval” case 

study has become a kind of de facto standard for land change studies, especially for 

those based on satellite imagery.  

 

Analysis of land changes using few datasets and, generally, over a decadal time span, 

does have some limitations, even if methodologically well-established in the published 

literature and operationally practical for case studies, as well as providing useful 

insights (Guneralp, Reba, Hales, Wentz, & Seto, 2020).  Changes that are identified and 

documented using two datasets a decade apart, are primarily descriptive, with results 

that apply to a narrow, and relatively short-term, cross-section of time and the specific 

history of an area. Their link to causation is often general, through drivers of change, 

but offers limited power to analyse specific and dis-aggregated changes related to 

individual drivers over the course of the time span studied, partly because of an inability 

to match cause and effect on shorter-time scales and to identify non-stationarity and 

path dependence in change; they are also limited by lack of independent test data for 
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model evaluation that might establish and test general patterns of change over a longer 

time span (Pontius & Spencer, 2005).  Relatively few case studies (in JLUS and LAND) 

provide a longer-term perspective (Haase & Nuissl, 2010; Ray & Pijanowski, 2010; 

Statuto, Cillis, & Picuno, 2017).  The focus of case studies on a narrow range of time 

spans is similar to findings of meta-studies of models of land change (Agarwal, Green, 

Grove, Evans, & Schweik, 2002; Evans, Robinson, & Schmitt-Harsh, 2013). Case 

studies of change, as summarised in this paper, that focus on a narrow range of 

timespans do not foster development of models that can be parameterised or tested for 

longer or shorter timespans; explicit attention to timescales and the temporal resolution 

of change data would be of benefit to both case studies of land change and models of 

change. 

 

Case studies with a more frequent sampling interval tend to use time series of survey 

and census data rather than imagery, and although often not as explicitly “spatial” 

(Agarwal et al., 2002), in the sense of a detailed-scale spatial description of the land 

cover geography of a study area as a study based on satellite imagery, the shorter time 

interval between datasets provides advantages in detecting consequences of drivers for 

land change, and an improved understanding of temporal dynamics over the time span 

of the case study.  Some studies combine imagery with census data (Fore, Overmoe, & 

Hill, 2015).  There are also 23 case studies (7%) among the 327 that use MODIS and 

SENTINEL composite image time series data (Mishra, Crews, Miller, & Meyer, 2015; 

Setiawan & Yoshino, 2014; Sirin, Medvedeva, Maslov, & Vozbrannaya, 2018; Souza et 

al., 2017); these data are used to generate improved accuracy of land surface 

characterisation based on seasonal dynamics.  

 

Time and land change 

We suggest that studies of land change would benefit from introducing some underlying 

conceptual frames to include time more explicitly in studies of change, and to use of 

time as part of the analysis, beyond defining the time interval and historic period for the 

results.  Currently, there are few ‘time-focussed’ theories of change beyond Forest 

Transition Theory (Mather, 2004; Walker, 2008), the general sequences of change over 

millennia (Ellis et al., 2020), and other transitions (Meyfroid et al., 2018), and, within 

the complexity of land system change and dynamics, there are few process-based 
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studies, observed changes typically being ascribed to different drivers of change, often 

without consideration of mechanism or consideration of any temporal nature and 

evolution of drivers (Steen-Adams, Langston, Adams, & Mladenoff, 2015).  Process 

studies are common in other fields, but current study of land change appears more 

typically to be concerned with documentation of change in state of land, although land 

change is itself a process with relevance to many issues (Meyfroidt, Abeygunawardane, 

Ramankutty, Thomson, & Zeleke, 2019; Turner II, Lambin, & Reenberg, 2007; 

Verburg, Mertz, Erb, Haberl, & Wu, 2013) and scientific disciplines (Ellis, 2015; 

Turner II, Moran, & Rindfuss, 2004; Watson, Luck, Spooner, & Watson, 2014). Clearly 

study of process is complex in coupled human-environment systems (Erb et al., 2017; 

Meyfroid et al., 2018; Young et al., 2006), and research directions in modelling for land 

change are encouraged to develop process-based models to improve understanding of 

interactions and feedbacks within land systems (Brown et al., 2013; National Research 

Council, 2014); data and case studies are needed to support this focus on process.  With 

time as a more explicit focus within case studies, we might expect to see studies of 

causation in complex process-responses of land systems, and increased attention to land 

change within the wider dynamics of land systems as coupled human-environment 

systems.  Further, land change studies most frequently treat change as a result of 

stationary processes (which is bound to be the case with the use of only two dates as 

data points in time), and given the frequency of dates since 1970, coinciding with 

availability of satellite imagery, as a start date for change, mostly about "recent" 

change. Studies of change over longer time intervals and in different historic periods 

show that the type and emphasis of different drivers of change need not be stationary 

over time (Aspinall, 2004; Steen-Adams et al., 2015), and that path dependence can be 

an important factor in change (Brown, Page, Riolo, Zellner, & Rand, 2005). A greater 

variety of temporal dynamics might be uncovered by investigating land change over 

longer time intervals (Thirsk, 1997).  For example, what changes, if any, are 

reversible/irreversible, and, if reversible, over what time spans?  How are land changes 

explained as a series of sequential events, and are there repeated patterns of change?  Is 

change slower or more rapid over time, and under what conditions?  Are process-

response dynamics in coupled human-environment systems explicit, or is it sufficient to 

attribute change to a set of non- or a-temporal drivers of change, especially following 

the typology of drivers in meta-studies of change that were part of the LUCC 

programme (Geist & Lambin, 2002, 2004)?   
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As noted above, the use of satellite imagery in land change studies produces a shift of 

focus to change in land category or class, rather than change in condition or use, 

although there are exceptions such as studies of change in both extent and density of 

urban areas (MacLachlan, Biggs, Roberts, & Boruff, 2017), and in land condition (del 

Barrio, Puigdefabregas, Sanjuan, Stellmes, & Ruiz, 2010; Ringrose, Vanderpost, & 

Matheson, 2003). A focus on category change is a limitation because gradual and 

evolutionary changes in land management practices within a category of land cover or 

use, with their acknowledged impacts on social, economic, environmental sub-systems, 

including, for example, labour, biodiversity, water, food, and health, seldom show up in 

this type of dataset. The role and impacts of land change processes depends on a variety 

of measures of change, including the frequency, sequence, timespan and magnitude of 

change (Watson et al., 2014).  Explicit recognition of interactions of time, space, 

causality and scale have been important in development of other disciplines such as 

geomorphology and physical geography (Gregory, 1985; Schumm & Lichty, 1965), and 

would be of benefit in land systems science. 

 

More attention to how time is conceptualised and use in land change studies might 

move land system science from accounting for change as the result of a set of drivers, to 

addressing observed change and dynamics in land systems as a reflection of changes to 

the underlying coupled system, rather than simply to one or more drivers producing the 

observed changes in cover (Steen-Adams et al., 2015).  Understanding land system 

change as a process, and understanding land system dynamics as a function of the 

evolution, cycles, trends and other temporal dynamics of underlying human and 

environment sub-systems are also important in relation to planning for possible future 

changes, to issues of sustainability, and to addressing the pressures currently faced in 

relation to food, biodiversity, climate, ecosystem services, landscapes, populations, 

health (Nielsen et al., 2019; Verburg, Erb, et al., 2013; Verburg, Mertz, et al., 2013). 

Conclusion 

This analysis of published case studies of land change from JLUS and LAND shows the 

dominance of use of data for few snapshots in time to characterize change.  In 

particular, the dominance of use of two datasets shows that design of change studies has 

potential for improvement to move from description of change to understanding of the 
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dynamics of land change.  This is particularly relevant for studies of land systems as 

coupled human-environment systems, in which process-based interactions and 

feedbacks between system components are fundamental to understanding.  Although 

descriptive study of changes offers a record of changes that have occurred, it is 

relatively limited for linking change to processes and events.   

We propose that three changes to case studies of land change would provide a basis for 

improved understanding of time, change and land system dynamics: 

1. An improved and explicit conceptualization of time in studies of land change, 

and a consequential use of more temporally detailed data, for both land change 

and human- and environment- sub-systems.   

2. A focus, across case studies but also, where possible, within individual case 

studies, on longer-, shorter-, and multi-scale time scales. The case studies 

published in JLUS and LAND to the end of 2018 have a dominant focus on 

recent change (since 1970), and development of case studies with longer-term 

perspectives and in different periods of history offer possibilities for more varied 

examples and insights.  Similarly, case studies with shorter time perspectives are 

required to examine land changes relevant to processes and dynamics in related 

systems, such as human and ecological systems, that have important short-term 

dynamics with longer-term consequences (Watson et al., 2014) 

3. Authors, editors and referees should establish that suitable reporting of temporal 

characteristics for case studies is required as a norm. This will not only add to 

the conduct towards full and open reporting of land systems and land change 

research, but will also establish a context for individual case studies that brings a 

broader synthesis in land systems science. 
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Table(s): 

Table 2. Summary of papers and case studies of land change in JLUS and LAND from 
inception of each journal until December 2018 

 Total number of 

papers published 

Number of papers 

reporting on 

studies of land 

changes 

Number of land 

change case studies 

JLUS 293 133 (45.2%) 193 

LAND 441 116 (26.3%) 134 

Total 734 249 (33.9%) 327 
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Figures: 

 
Figure 1. Start and end dates for post-1900 case studies of land change published in 
JLUS and LAND up to December 2018 
 
 

 
Figure 2. Time span of 327 case studies of land change published in JLUS and LAND 
up to December 2018. (Note log scale on abscissa) 
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Figure 3. Number of datasets used in case studies of land change published in JLUS and 
LAND up to December 2018 
 
 

 
Figure 4. Time interval between datasets used in case studies of land change published 
in JLUS and LAND up to December 2018 
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Figure 5. Time span (years), mean number of years between sample dates (years), and 
number of datasets used for 327 case studies of land change published in JLUS and 
LAND up to December 2018. (Bubble size represents the number of case studies. Note 
log scales on ordinate and abscissa) 
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