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This is not the first time the Earth has to experience dramatic environmental and climate changes
but this seems to be the first time that a living species—humanity—is able to understand that great
changes are taking place rapidly and that probably natural and anthropogenic forces are involved in
the process that is under way. Interdisciplinary research is central to successfully promote sustainable
development. The understanding of the Long-Term Environmental Changes—LoTEC—is urgent to
facilitate sustainable development and it is based on the knowledge and description of environments
at subsequent phases and degrees of human impact. Within the domains of Sustainability [1], this is
a special matter for environmental and ecological studies. Many different perspectives are involved
which study botany and have the goal of improving sustainability through the understanding of
the role of people in shaping current landforms and landscapes, the importance of social and policy
choices in the loss of species and equilibrium of old or new ecosystems, the correct application of
scientific discoveries for renewable agriculture (e.g., [2]) or biodiversity conservation [3,4], new ideas
for education and training of new generations working on/with the environment [5,6]. Not only
crop, garden and decoration plant species but also wild plants are recognized as having an invaluable
importance for new proposals for future agriculture [7] and additional ecosystem and cultural services
exploitation [8]. Human culture is largely based on plants, which have always been at the center
of past and present food, medicine, shelter, fuel, dress, feed, forage, and art, belief, feasts and
traditions. Botanical studies have the largest potentiality to study the LoTEC with details on the
different chronological phases, and regional features. Several studies have been, and are, carried out
through paleoecology [9], geoarchaeology [10], agroecology [11], ethnobotany [12], archaeology [13],
and demography [14]. Palynology is among the best tools to study high-resolution sequences formed
under natural and anthropic (cultural) forces [15,16], and LoTEC can be studied by characterizing
human action on tree crops and synanthropic wild plants, which prefer to grow in rural and
urban environments (e.g., in the Mediterranean area: references [17–19]). Many studies outline
the relationships between the rise and fall of past cultures [20–22] connecting the environmental
changes with potential crisis of past societies (Terramare in N Italy: [23]; Negev in Israel: [24]; Beyşehir
Occupation phase in southwest Turkey [25]; Khabur collapse in north-eastern Syria [26]).

Sustainable agriculture and land management are among the key themes that must be deepened in
a long-term perspective. Palaeoenvironmental research has demonstrated that people have adopted a
diffused pattern of land use involving a combination of diverse activities, using trees-crops-domesticate
animals with a combination of wood exploitation, field cultivation and animal breeding (e.g., since
the Neolithic in the Mediterranean area). The multifunctional land-use, adopted for millennia [27],
seems to be the best way to develop our economy in the future. Moreover, the knowledge of the
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past is the most reliable basis to identify the vocation of different lands for future developments.
Archaeobotany can give fundamental information about the presence of people and various land
uses along past millennia, in prehistoric and historic centuries [28–32]. For several reasons, however,
the integration between results from past and present contexts is negligible, and it is more common to
find papers written by archaeobotanists to botanists [33], by historians to palaeoecologists [34], and by
palaeoecologists to ecologists [35], rather than by ecologists towards palaeoecologists [36].

This Special Issue seeks to engage an interdisciplinary dialogue on the dynamic interactions
between nature and society, focusing on long-term environmental data as an essential tool to
better-informed landscape management decisions that develop equilibrium between conservation and
sustainable resources exploitation. In particular, this SI intends to provide papers from very different
approaches studying the long term human impacts, possibly among the rare cases of diverse expertise
and consideration on what ‘human impact’ means and what ‘long-term’ means (Figure 1).
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Figure 1. Location map of the study areas (in red) of the 13 research articles included in this Special
Issue. For each country, a label showing the first Author names and the time frame of the research has
been added (map modified from d-maps.com: free maps).

The Special Issue guest editors are archaeobotanists/palynologists and their ‘long term’ is on the
range of millennia. Three papers—by Luelmo-Lautenschlaeger and colleagues, by Florenzano, and by
Brandolini and Cremaschi—introduce the palaeoecological perspective focusing on the last millennia of
southern Europe. Luelmo-Lautenschlaeger et al. present a palynological study of the ‘mid-mountains’
ecosystem dynamics driven by the climate and human actions in the Toledo Mountains, central Spain.
This research, based on the multi-proxy study of the Bermú palaeoenvironmental record, is essential to
understanding the long-term complex interactions between environment and highland people that
led to the current high-value cultural landscape in that area. The same approach has been employed
by Florenzano to detail past land-uses and pastoral activities in Basilicata, a region of southern Italy
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where animal breeding and pastoralism have a long tradition. Her study is intended to improve the
awareness about biodiversity and human impact shaping the modern landscape of the region, and the
Mediterranean landscapes. Brandolini and Cremaschi analyze the fluvial landscape development in
the Central Po Plain (North Italy) by integrating geomorphological, archaeological and historical data.
The analysis of the relationships between fluvial palaeoenvironments and past human activities is
crucial for future sustainable management of these complex systems in order to maintain both their
evolutionary processes and the fragile dynamic equilibrium of floodplains.

Besides this palaeoecological/palaeoenvironmental research, several studies on most recent
landscape transformations are part of the collection of papers in the Special Issue. They offer a
broad sweep across many of the current environmental issues by following different approaches
and methodologies.

Krajewsky et al. detect the driving forces behind landscape changes of Ślęża Landscape Park,
Poland. Their preliminary study on natural and socio-economic factors of changes introduces a new
tool for assessing the level of historical landscape transformation (Landscape Change Index—LCI) and
provides the first insights into the forest area transformation during the last 140 years.

The research by Jin et al. focuses on the study of the main factors (spatio-temporal variations
of climate factors and urbanization impact) which govern the urban ecosystem, and explore their
correlations. The authors utilize data from 71 large cities of eastern China using a 15-year window,
estimating the impact of urbanization on vegetation change in urban and suburban areas. The main
outcomes indicate that vegetation cover in cities has been negatively impacted by urbanization, whose
effects were more severe in urban areas than in suburban spaces.

Yang and Zhang present an historical reconstruction of arable land based on the distribution of
settlements and the farming radius in Zhenlai County, northeast China. This research contributes
to the currently available arable land reconstruction studies applying a methodological approach
combining the digitized land cover/use data from topographic maps, and the settlement information
obtained from toponymy or gazetteer records within the research region. This “cultivation-settlement
ratio-based” method is useful to reconstruct historical changes in arable land which could reflect
human activities on environmental changes.

The paper by Ma et al. deals with an evaluation model for land-use intensity and its
temporal-spatial variation in Shule River Basin, Gansu Province of central China. Land-use
intensity change can be a useful indicator of the human impact on land-cover and its variation
has important influence on biodiversity and ecosystem service function. These authors evaluate both
the comprehensive land-use and the use intensity of a single type of land (artificial and semi artificial
land-use) over a period of about 30 years and in doing so reveal some changes in the land-use structure
in the study region.

Xu et al. estimate the human-induced vegetation change in arid and semi-arid ecosystems,
which are extremely sensitive to external interference (especially over-grazing, over-farming and
deforestation) and therefore need sustainable land use policies and programs. The research focuses on
the discrimination of significant human-induced changes from 2000 to 2014 in two study areas with
different levels of human influence in the Horqin Sandy Land, Northeast China. Climate and human
actions have been responsible for the vegetation decrease in both regions, and human factors driving
the changes (management of grassland, over-grazing, farming) varied in the two study areas.

Grazing pressure and land management are also recognized as the main factors influencing
rangeland ecosystem functioning. Soil Organic Carbon (SOC) content in rangeland is essential for the
capacity of the land to sustain plant and animal productivity, and mainly depends on environmental
factors and land-use types. In their study, Peri et al. use climatic, topographic and vegetation variables
to develop a model of SOC stocks in the Santa Cruz province (South Patagonia), useful tool to assess
the sustainability of land management at local scale.

Liu et al. evaluate the expansion dynamics of agricultural oasis and its impact on oasis landscape
patterns in Qira oasis, in the southern margin of Tarim basin, Northwest China, by using multi-source
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satellite images. The understanding of relations between agricultural oasis change and its landscape
pattern is crucial to ensure that agricultural oasis sustainability persists in this arid region.

Multi-source remote sensing images are also used by Li et al. to monitor the evolution of
dike-ponds in Shunde District of Southeast China. The authors examine both the spatial evolution and
dynamics of change of dike-ponds to gain insights on the reduction/conversion of inland freshwater
ecosystem due to the nowadays invasion of other land-use types.

The last two papers deal with the understanding of contemporary environmental issues through
an analysis of long-term, historical, social, environmental, and political data. Flagg presents the
case study on Costa Rica’s 2007 mitigation pledge within a nearly 200-year long history of actions
undertaken by the Costa Rica state. The human-environment interactions are investigated through
an analysis of interview data, archival research, and secondary data. Ongolo et al. examine the
sustainability of forest ecosystems in Côte d’Ivoire through an historic contextualisation of forestland
use policies in Sub-Saharan Africa. The authors use a twofold approach that combines analysis
of the qualitative data (from scientific literature and through historiographic revision of landscape
transformations) together with a descriptive statistical analysis of the quantitative data (e.g., from
scientific empirical research and FAO data). Both articles highlight the importance of using long-term
historical data to understand environmental issues, and stress the prominent role of political elites and
policy-makers in the present-day biodiversity and sustainability.

The research studies included in this Special Issue point to the fundamental contribution of the
knowledge of past environmental history to conscious and efficient environment conservation and
management. Therefore, the long-term perspective of the dynamics which govern the human-climate
ecosystem is becoming one of the main focuses and a paramount interest in biological and earth
system sciences. Modern biodiversity is the result of the long-term shaping that humans and climate
made on vegetation, soils and landforms. Climate change and human impact are predicted to
become significant risks to global biodiversity. Multidisciplinary bio-geo-archaeo investigations
on the underlying processes of human impact on landscape are crucial to allow us to envisage possible
future scenarios of biosphere responses to global warming and biodiversity losses.
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