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Research progress in man-land relationship evolution
and its resource-environment base in China

LI Xiaoyun™?, "YANG Yu'?, LIU Yi'?

1. Institute of Geographic Sciences and Natural Resources Research, CAS, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Man-land relationship research, as the core of geographical research, runs through
each development stage of Geography. Based on extensive literature review, this paper
systematically generalizes the connotations, research development and contents of man-land
relationship in China. (1) It explores the connotations and evolvement rules of man-land rela-
tionship in different social development stages in China, and finds that the core role of
man-land relationship in geographical research has been strengthened continuously.
Changing with times, its connotations have been considerably enriched by sustainable de-
velopment and other notions, and so does its theoretical system. (2) It applies the bibliometric
method to sketch out the basic research status of man-land relationship in China. Specifically,
it quantitatively identifies the funding sources, major research teams and journals for publica-
tion. It finds that the funding sources show a diversification trend with national funding being
the primary source of research grants. The most competitive research teams are mainly
concentrated in the Institute of Geographic Sciences and Natural Resources Research,
Chinese Academy of Sciences (CAS) and normal universities. Journals sponsored by The
Geographical Society of China are most influential in publishing man-land relationship re-
search. (3) As resources and environment are the fundamental carriers of man-land rela-
tionship, this study focuses further on the research on resource-environmental base of
man-land relationship, and finds that the resource-environmental base research in China has
gone through an evolution process from single factor perspective research to comprehensive
multiple perspective research gradually. Research themes have also experienced similar
changes from land, water, energy minerals or other single factor research to comprehensive
factor research of resources and environment. Empirical study on national and regional de-
velopment strategies is the feature of man-land relationship in China. More emphasis should
be put on considering and following the changes in features of “man” and “land” and research
on the impacts of new factors on man-land relationship in a developing and dynamic manner
in the future. Particularly, we should pay more attention to research on the impacts of spa-
tio-temporal changes in resource-environment absolute location on modes of man-land in-
teraction, and to strengthening interdisciplinary research and systematic research on com-
prehensive techniques so as to advance the development of application of man-land rela-
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tionship theories and practices.
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1 Introduction

Since the beginning of modern industrial civilization, rapid technological advances have
resulted in huge conflict between human and the earth along with tremendous wealth accu-
mulation. Meanwhile, the limited resource-environment basis and its security have been
facing more and more pressures caused by double-quick growth in human beings’ consump-
tion demand and structural changes, especially for developing countries with a huge popula-
tion and strong desire for development (Zhang et al., 2002). A country can recover from the
trauma of war but it can never still develop in the damaged natural environment (Gaylord,
the founder of Earth Day). Once the stability of resource and environmental basis has been
damaged, the normal order of society will inevitably be shaken and even disrupted (Zhang,
2008). From the modern geography sprung up in the late 19th century to contemporary ge-
ography after the Second World War, the basic theoretical research has always been centered
on the relationship between human being and geographical environment. A series of schools
such as the Environment School, Region School, Landscape School and so on which have
exerted immense influence on contemporary geography have emerged according to their
different perspectives of exploring geographical environmental changes, distribution rules,
and its internal relationship with human activities. Even to this day, the crux of a range of
increasingly severe global issues like scramble for strategic resources, incontrollable re-
gional environmental pollution, food security guarantee, climate warming, urban sprawl,
poverty, and sustainable development, etc. is still the problem of relationship between hu-
man activities and resource environment. In the development report of Geography by the
National Research Council of the National Academies, US — Understanding the Changing
Planet: Strategic Directions for the Geographical Sciences, it states explicitly that close at-
tention must be paid to the relationship between human being and resources...the emerging
and existing evolution characteristics of earth biophysics and human environment must be
attached great importance to. Man-land relationship research has been and will always be the
core proposition of geographical research throughout every development stage of geography,
which is drawing more and more attention from Sociology, Ecology, Environmental Sci-
ences, Complexity Science, and other cross-disciplinary fields. In fact, Chinese and western
man-land relationship research has different emphases in subjects and perspectives against
disparate cultural and social backgrounds. In English speaking countries, “Human-envi-
ronment interaction” is the term for “Human/man land relationship” which is most com-
monly used by Chinese scholars. In recent years, the research perspectives of western coun-
tries have begun to shift from human activities and geographical environmental changes to
more specific aspects such as city safety, urban environmental changes, poverty and envi-
ronmental issues, sustainable development of resources and so on. Leading research teams
are no longer made up of human-economic geographers either, but are dominated by Envi-
ronmental Sciences, Ecological Sciences, and Complexity Science instead. Resources,
ecology, environment and managing measures of them have become a bridge connecting
“human” and “nature” research. Resource and environment research is taking on an obvious
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trend of being more and more human and social. The key concepts in Geography, namely
“space” and “territory”, have also gradually become important carriers for the combination
of “human” and “environment” research. These are all well reflected in Chinese man-land
relationship research as well, but compared with western researches, ours focus more on
macro-perspective empirical studies, and have played a significant role in national and re-
gional development strategies like Major Function-oriented Zone Planning, Construction of
Ecological Civilization, and Strategic Environmental Assessment, etc. The feature of “em-
phasizing practices and diminishing theories”, however, has led to the relatively slow de-
velopment of the theoretical system of China’s man-land relationship research to some ex-
tent at the same time.

The rise of empirical studies has been driven by the discipline development orientation of
“being led by missions”. To serve national and regional development strategies is the char-
acteristic of Chinese man-land relationship research and of Chinese economic geography
research as well. As the largest developing country in the world, whether China can establish
a solid foundation of resources and environment is a major practical and unavoidable issue
in its national sustainable development. Since the reform and opening up, China’s progress
in social and economic development has drawn the attention of the world. Since 2010, China
has become the world’s second-largest economy. However, the rapid economic growth is
accompanied by enormous cost of resources and environment, which will exert continuous
pressure and severe challenges on China's further development (Liu et al., 2014). Judging
from the total amount of resources, China can be regarded as one of the resource-rich coun-
tries in the world, but due to its large population, the per capita share of many kinds of re-
sources such as water, soil, minerals, forests, etc., are less than the world average. The
amount of China's comprehensive resources is only 58% of the world average, ranking 53rd
in the world (Zhang et al., 2014). More worrying still is that the exploitation and utilization
efficiency of resources has been keeping at a very low level in China. The comprehensive
utilization rate of minerals is only about 35% which is 20 percentage points lower than the
international advanced level. This has resulted in huge gap between the demand and supply
of some important mineral resources and a strong external dependence. The imports volumes
of many resources, including oil, iron ore, copper, and aluminum and so on, rank the first
among all the countries. In 2010, China became the world's largest consumer of energy and
the world’s largest carbon emitter as well. China’s energy self-sufficiency rate has shown a
downward trend year by year because of the strong consumption demand for energy. More-
over, due to the insufficiency of energy supply, the shortage of four important kinds of en-
ergy, i.e. coal, gas, oil and electricity has been normalized in China. Furthermore, environ-
mental pollution is becoming more and more serious; large areas are continually shrouded in
severe fog and haze; soil is contaminated by heavy metal; solid waste is increasing; water
quality is deteriorating; desertification area is expanding, plus the appearance of cancer vil-
lages and extreme weather conditions and so on, all of which are real reflections of a dis-
harmonious relationship between human and the earth and an uncontrolled internal process
of man-land system.

As a catching-up industrialized country, China has to strive for economic growth at a
moderately fast speed in a long period of time so as to conduct long-term industrialization
construction on the basis of a large population and a relatively low level of social productive
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forces. Some studies have shown that the national resource-environment safety coefficient of
China is much lower than the world’s average level. In the meantime, the national economic
development continues to consume massive resources, and the continuing trend of environ-
ment deterioration cannot be reversed in a short term. As a result, China will continue to be
faced with the dual pressures of promoting economic development and protecting resources
and environment (Lu et al., 2009; Zhang ef al., 1999). Environmental protection has pene-
trated into various fields of international politics and economy and has been set as a new
tariff barrier which brings about new restrictions on China's export of products. Fulfill a
number of international environmental treaties and agreements at one time also pose a great
challenge to China. Faced with so many realistic problems, we have to re-examine the ques-
tion “who will feed the Chinese?” Whether and to what extent the existing resources and
environment base can support our socio-economic development in the future? As the active
subject in the man-land relationship, what else can we human beings do to achieve the
prospect of sustainable development, and what should we do?

These questions, directly or indirectly guiding the direction of Chinese man-land rela-
tionship research, have become value orientation of man-land relationship research. This
paper, focusing on these questions, discusses the theoretical and empirical explorations of
Chinese scholars from a geographical perspective. By means of scientific literature compu-
tation analysis tools, it collects and analyses relevant literatures and systematically elabo-
rates the evolution process of China’s man-land relationship research. As input factors of
human activities, resources and environment are the carriers of human activities and the car-
riers of numerous negative ecological environment effects caused by the human activities as
well. In the face of an increasingly intense man-land relationship, it's very necessary to re-
examine the resource-environment base including land, water, energy and mineral resources
as well as ecological environment resources, etc. on which China's economy and society can
develop sustainably. For this purpose, this paper will conduct a further review of existing
studies on resource-environment base to grasp the framework, topics and future direction of
man-land relationship research in China more deeply.

2 Data and method

The data used in this paper mainly comes from the core journals database of China National
Knowledge Infrastructure (CNKI) which is the world’s largest continuously and dynamically
updated academic journal full text database. It is also the most widely used and influential
Chinese database (www.CNKlI.net) for bibliometric analysis. The scientific computation and
visualization software CiteSpace will be used for statistical analysis. CiteSpace (free
download site http://cluster.cis.drexel.edu/~cchen/citespace/) is a bibliometric analysis tool
developed by the Chinese-American scholar Dr. Chen Chaomei. It can display the develop-
ment trend of a subject in a certain period by analyzing the keywords co-occurrence in rele-
vant studies (Liu et al., 2014). By means of classifying literatures and limiting journal
sources, the paper collects relevant core journal studies of man-land relationship in Geogra-
phy and related disciplines.

Due to the wide range of man-land relationship research coverage, broadly speaking, all
geographical studies can fall into the research scope of man-land relationship. Although cer-
tain articles do not necessarily mention the terms like “man-land relationship”, their research
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content is actually part of certain aspect of it. In this respect, relevant achievements cannot
be more fruitful. If we set macro-terms such as “man-land relationship”, “resources (water,
land, energy, minerals, sea, grassland, etc.)”, and “environment” and so on as search query,
more than 10,000 articles will be listed. After further analysis of the listed literatures, we
find, however, it is true that the broad search covers a wide range of researches, but many of
the articles have similar or even duplicate research subjects or contents, which will bring
great difficulties to a systematic and targeted review of man-land relationship literatures. In
a narrow sense, man-land relationship, as a theoretical system, should have its own inde-
pendent theoretical development course and connotations. There should be easily identifi-
able core theories and empirical system of it, even though it has a wide coverage. Further-
more, as the research core of a subject, “man-land relationship” has already had plenty of
studies directly related to it. Paying attention to those directly related studies can not only
help discover the evolution of the connotations of geographical research core, it is also
beneficial for the understanding of extended research directions. Therefore, for the sake of
more concentrated research subjects, this study mainly starts from the narrow-sense per-
spective and focuses on the researches directly related to “man-land relationship” so as to
identify its evolution process as a theoretical system and relative research development. To
be specific, firstly, it selects the relevant fields of studies in CNKI, including Geography,
Resources Science, Environmental Science and Resource Utilization, etc. Secondly, among
all the journals of geography and key journals of resources and ecology, it limits the journal
sources as core journals about geography, resources and environment by compiling profes-
sional searching code. And then, “man-land relationship” is employed as the search query
for relevant literatures. Finally, it eliminates duplications and completely irrelevant items
such as the Call for Papers for journals, etc. We have got a total of 689 Chinese papers (by
January 7th, 2016) as a result. For a more accurate result, we compared and analyzed the
articles listed under different searching patterns and found that these papers were always
listed in all searching patterns. This shows that these papers have key position in man-land
relationship research and are highly influential, basically covering all the major contents of
man-land relationship research. For this reason, this paper mainly conducts bibliometric
analysis on these literatures, and discussion is developed based on review of these literatures.

3 Evolutions of man-land relationship connotation and research
3.1 Evolution of man-land relationship connotation

Man-land relationship refers to the interaction and feedback between human and nature on
the earth surface, which has always been regarded as the core issue of geographical research
(Lu et al., 1998). Man-land relationship came into being along with human society. Human
beings began to perceive their surroundings through simple production activities long ago
and thereby accumulated early geographical knowledge. Gradually, they began to explore
the relationship between human activities and geographical environment (Wu, 1991). Gen-
erally speaking, man-land relationship includes human beings’ dependence on nature and
their active role as well (Zheng, 2002). In various historical periods, however, due to the
differences in human abilities to understand, utilize and reconstruct the nature, the connota-
tion of man-land relationship has been changing in both scope and depth with the develop-
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ment of social productive forces.

The history of man-land relationship development formed in the process of human-nature
interaction is also the history of human social development (Guo et al., 2001). According to
the degree of human's dependence on nature, the evolution process of man-land relationship
connotation can be roughly divided into four stages. The first stage is primitive civilization
period in which the level of productive forces was low and human beings had to passively
adapt to and excessively depend on the nature. “The theory of nature and destiny” (natural
disasters, good or bad years in agricultural production and even the rise and fall of nations
are all decided by the Heaven) was the typical perception of man-land relationship during
this period of time. The subsequent “mechanical materialism” (human beings and the earth
are closely linked, but the development rules of the earth dominate everything) also contains
the implication of human beings’ worship to the Earth. The second stage is agricultural civi-
lization period in which productive forces had been fairly improved, and human beings be-
gan to utilize labor tools and gradually master some irrigation and farming techniques. As
human's ability to reconstruct nature was being improved, new views on man-land relation-
ship emerged correspondingly, among which the “simple dialectical materialism” (geo-
graphical conditions are variable and can be different for different people) became the core
concept dealing with man-land relationship during that period of time. The relationship be-
tween man and land at that time could be generalized as simple and low-level coordination.
The third stage is industrial civilization period with rapidly strengthened social productive
force. Under the guidance of the notion that “man can conquer nature by his efforts”, human
beings’ active role was greatly strengthened. The connotation of man-land relationship in
this period mainly manifested as human’s conquest and domination over nature. Along with
the long-term and high-intensity exploitation and transformation of the nature by human
society, man-land relationship is becoming increasingly strained. Resources and environ-
mental crises break out constantly which even threaten the survival of mankind themselves.
The conflict between human and nature urges us to re-examine our activities and conception,
and make us gradually aware that only human society develops harmoniously with the na-
ture can we achieve the goal of sustainability. The fourth stage began in the 1980s. The idea
of sustainable development has enriched the connotation of man-land relationship. Human
beings, with a higher level of social productivity, expect to seek coordination between hu-
man and nature again. Comparing the development stage of China with the evolution proc-
ess of man-land relationship connotation, we can find that currently the man-land relation-
ship in China is in the third or the transitional period from the third to the fourth stage.

3.2 Evolution of man-land relationship research in China

Thoughts of man-land relationship have very deep cultural roots in China. According to the
traditional Chinese cultural view of “unity of man and nature”, ancient Chinese geography
emphasized the unification and interaction between human and land. Many ancient classics,
like The Classic of Mountains and Seas, Book of Han, Treatise on Geography etc., contain
the thought of adjusting actions according to the circumstances which integrate all the fac-
tors of timing, geographical and human conditions into account. However, the ancient geo-
graphical research on man-land relationship in China was mostly descriptive and lists of
phenomena, lacking systematic and cause-and-effect analysis. Until the beginning of the
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20th century, marked by the founding of The Geographical Society of China, modern Chi-
nese geography began to develop, and man-land relationship research entered scientific ad-
vancement (Wang et al., 2001). Nevertheless, the development of Chinese modern geogra-
phy is deeply influenced by western thoughts, including the “Geographical Environment
Determinism”, “Probabilism”, “Theory of adjustment”, “Human ecology”, “Cultural land-
scape theory” etc., especially the “Dualism” in Soviet Union’s geography which separates
natural elements from economic factors. Under the great influence of this thought, Chinese
geography once neglected the research on the issue of man-land relationship. Until the early
1990s, Academician Wu Chuanjun put forward the idea that “man-land areal system is the
core of geographical study” (Wu et al., 1991), and thought that systematology viewpoints
should be applied to study the interaction between the two categories (groups) of elements
on the earth surface — elements of human system and land system. Wu’s insight highly con-
densed the connotation of coordinating the relationship between human and nature by which
the development of modern geography has been instilled new vitality (Wang, 1995).

After drawing out the temporal graph of keywords evolution from 1980 based on the
analysis of literature keywords by using the Citespace software and clustering of bursting
points (Figure 1), we found a number of keywords outburst during the evolution process of
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man-land relationship research, including “geographical study”, “Wu Chuanjun”, “man-land
system”, “man-land relationship areal system”, “sustainable development”, “regional de-
velopment” and “urbanization”, etc. These keywords reveal focuses of attention of the aca-
demic circles on man-land relationship in different periods of time. From Figure 1, we can

see that the connotation of man-land relationship has changed significantly since the 1980s.
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Figure 1 The temporal graph of man-land relationship research keywords co-occurrence in Chinese core journals
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In the 1980s, the most concerned keywords are “earth surface”, “economic development”,
“man-land system”, etc., and man-land system began to become the core topic of geography

33

study, especially of human geography and economic geography study. In the 1990s, “re-
gional sustainable development”, “human activities”, “global change”, etc. became the hot-
test issues in human geography. Since the eary 21st century, the widely concerned issues
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have evolved into “resources and environment”, “land utilization”, “vulnerability”, “urbani-
zation”, “information technology”, “place dependence” and so on. This graph of keywords
evolution presents the basic thread of modern Chinese man-land relationship research.

Most of all, since the mid-1990s, sustainable development has attracted the attention of
geographers and been highly concerned for many years afterwards. The core of man-land
relationship research gradually turned into discussion about coordinated development pat-
terns of regional PRED (population, resources, environment and development) system (Mao,
1995; Ye, 2001; Wang, 1997; Cai, 1998). Later on, some scholars further developed the tra-
ditional PRED system into PREEES (population, resources, environment, ecology, economy,
society) system (Fang, 2004) and PESRE (population, economy, society, resources, envi-
ronment) system (Zhao et al., 2004). But no matter which system it is, how to accurately
grasp and quantitatively express the interactive mechanism between the various elements
inside the system have always been the hot and difficult problems for man-land relationship
research. Exploration into related research methods also became a hotspot at a time. The
studies on man-land relationship in this period focus more on the integration of
multi-disciplinary knowledge, and the methods employed tend to be more diversified. Dif-
ferent methods and new techniques are applied to break the research bottleneck. For exam-
ple, the 3S technology (GIS, GPS, RS) has been used to obtain a great quantity of spa-
tio-temporal data and achieve the visualization of the data. System integration method is
also introduced to strengthen the integrated study on the influence and intervention of hu-
man activities on “man-land relationship areal system” (Lu, 2002) through modeling and
parameter study. Typical models include system dynamics model, the nonlinear dynamic
model and so on. The comprehensive index system evaluation method, which evaluates the
sustainable development ability of regional man-land system comprehensively by establish-
ing relevant evaluation index system (Wen et al., 1999; Jia et al., 2003), has led modern
human geography research into a new chapter.

Taking a certain region as the unit for comprehensive study of man-land relationship is
the unique characteristic of Geography (Wu, 1991). Thus among all the existing papers,
those studying the man-land relationship of specific regions by using a combination of
modern technologies such as the geographic information system, remote sensing technology
and so on with the methods of index system, mathematical models, etc. make up the majority.
Especially for typical regions with a relatively more sensitive man-land relationship, such as
ecologically vulnerable areas, rapid urbanization areas, mountainous areas, etc., the studies
tend to involve the contents like the evolution, structure and optimization of regional
man-land relationship (Wang, 1995; Zhang, 2000; Sun et al., 2000; Chen, 2000; Zhang et al.,
2004). From the viewpoint of study scale, most of the researches are conducted at a macro or
medium-scale, and only very few of them concerning micro-scale (Qiao, 2015). In recent
years, some scholars have even rethought the essence of man-land relationship areal system
from a philosophical perspective. They think traditional Chinese culture should be intro-
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duced to develop and enrich the research on man-land relationship (Ye, 2001; Zhou, 2015;
Sun, 2012), and even further put forward the “trialism” of man-land relationship study (Lv et
al., 2013), i.e. introducing “cultural factors” between the “human system” and “land system”,
for they believe that culture is the fundamental driving force for the evolution of man-land
system. Generally speaking, man-land relationship research has been enriched by different
scholars from various perspectives.

Throughout the evolution process of man-land relationship research in China, in general,
under the guidance of the subject tenet — making study serve practical purposes, Chinese
geography has timely adjusted its research perspectives to the demands of development with
the same unshakable research core of man-land relationship though. This has differentiated
Geography from other disciplines and laid a solid theoretical foundation for its man-land
relationship research. Nevertheless, as mentioned earlier, compared with international re-
search, ours have the common features of emphasizing macro research and practices but
diminishing micro research and theories. Since Academician Wu Chuanjun put forward the
man-land relationship system theory, relative theories have always been improved, but theo-
retical innovation has been inadequate. Besides, in China, the degree of division is greater
than that of integration between the sub-disciplines of Geography. Future studies need to
broaden their horizon and employ more perspectives, pay more attention to internationally
significant propositions, especially the “Future Earth” programme and other frontier re-
searches in the world, combine them with the man-land relationship research with a Chinese
characteristic, and explore theoretical innovation that is more in line with Chinese man-land
relationship. The core concept and basic framework of the “Future Earth” programme are
highly consistent with the widely accepted man-land relationship areal system theory in
Chinese geographical circle. It has extended the impacts of man-land interaction on human
society to fields such as “livelihood, health, wealth, value, security, social justice, human
welfare” and so on. The depth and width of its research perspective are yet to be attained by
Chinese man-land relationship researches. All of these are worthy of profound consideration
by follow-up studies.

3.3 The overall characteristics of man-land relationship research

3.3.1 Number and journal distribution of papers

Generally speaking, the number of papers on man-land relationship published in Chinese
core journals of geographical science has had a growing trend year by year since 1980 (Fig-
ure 2a). This reveals that geographers have been paying more and more attention to
man-land relationship, which also shows that the core position of man-land relationship in
geographical research has been strengthened continuously. Especially since 1992, with
global change being the hot issue of the day, the perspectives of man-land relationship re-
search have been enriched gradually, resulting in an increasing number of papers published
in relevant areas such as sustainable development, coordinated regional development,
man-land relationship areal system, land use, resources and environment, etc. Related papers
mainly published in more than 20 journals, including “Acta Geographica Sinica”, “Scientia
Geographica Sinica”, “Geographical Research” and so on (Figure 2b). By analyzing the total
citations of papers published in these journals, we find that “Acta Geographica Sinica” is the
most frequently cited journal with a total cited frequency of up to 2000 times, followed by
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“Human Geography”, “Economic Geography” and “Scientia Geographica Sinica” succes-
sively, all of which have been cited more than 1500 times. These journals, all sponsored by
the Geographical Society of China, have significant impact on man-land relationship study
and are the major academic territories for Chinese geographers to publish their research
achievements.
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Figure 2 Number of published papers of man-land relationship in geographic core journals per year (a); distri-
bution and citations of journals of man-land relationship related papers since 1980 (b)

3.3.2 Sources of funds

A statistical analysis has been done on the funding sources of relevant literatures showing a
diversification trend of the research grants which can be largely divided into five categories:
national funding, provincial/municipal funding, funding of Chinese Academy of Sciences
(CAS), higher education funds and other funds (Figure 3). Judged by the number of papers
supported by different funds, national funding is the major source of research grants, the
proportion of papers supported by which in all the funded papers has reached to 74.6%. The
national funding includes National Natural Science Foundation, National Social Science
Foundation, National 973 Program, National Science and Technology Support Program, etc.,
among which the National Natural Science Foundation is the most important in supporting
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man-land relationship study. Up to 55% of all the related papers are funded by it. The pro-
portions of papers funded by the provincial/municipal funds, CAS funds and Ministry of
Education funds are 8.4%, 8.1% and 6.2% respectively. Although these funds only make up
a small proportion compared with the national fund, they also play a crucial role in promot-
ing regional man-land relationship research. In particular, CAS Knowledge Innovation Pro-
gram, One Hundred Person Project, Major Projects of resources and eco-environmental re-
search, and research projects deployed by the Institute of Geographic Sciences and Natural
Resources Research have made significant contributions to the advancement of the basic
theoretical and empirical study on man-land relationship. That is also the main reason why
CAS is always on the frontier of man-land relationship research.
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Figure 3 Fund sources of man-land relationship related studies

3.3.3 Research institutions

According to the statistical results, the Institute of Geographic Sciences and Natural Re-
sources Research, CAS who has published a large number of research achievements on
man-land relationship is the top-level institution in this field. It is far ahead of other institu-
tions or universities in both the total number of articles published and total cited frequency
(Figure 4), accounting for half of the studies on man-land relationship. In addition, another
40 institutes and universities including Peking University, Sun Yat-sen University, Henan
University, Northeast Normal University, Nanjing University and Beijing Normal University
have also paid long-term attention to man-land relationship research and have gained re-
markable achievements in this field. Apart from famous traditional universities of Geogra-
phy, such as Peking University, Sun Yat-sen University, Henan University, Nanjing Univer-
sity and so on, normal universities and colleges are the main undertakers of man-land rela-
tionship research having a strong influence in this field.
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Figure 4 Distribution and total cited frequency of research institutions in related fields of man-land relationship
research

Note: IGSNRR, CAS is the abbreviation of Institute of Geographic Sciences and Natural Resources Research, Chinese
Academy of Sciences.

3.3.4 Research teams

By identifying the authors and research teams of man-land relationship studies, we find that
there are nearly 40 major research teams, led by renowned scholars such as Wu Chuanjun,
Lu Dadao, Zheng Du, Liu Weidong, Zhang Lei ef al., in the field of man-land relationship
study in China. Their various research achievements are constantly enriching the theoretical
study of man-land relationship and its practical application from different perspectives. For
example, the academic team led by Academician Lu Dadao mainly focuses on the “human
elements” in man-land relationship, like economy, industry, traffic, etc., and most of their
researches are concerned about medium- and long-term national development strategy from
a macro perspective. The total cited frequency of articles published by this team ranks first
and their research achievements have exerted significant influence on man-land relationship
study in the geographical circle. The team led by Academician Zheng Du focuses principally
on the “land elements” in man-land relationship, like water, climate, etc. and studies the
patterns and evolution rules of these elements. Their studies have laid a solid foundation for
the further research of man-land relationship. The team led by Professor Fan Jie concerns
resources-environment carrying capacity and the organization and transformation of regional
spatial patterns. From the perspectives of resource carrying capacity and major regional
functions, their teams put forward the basic theory of managing and regulating modern
man-land relationship. Professor Zhang Lei and other scholars mainly study the resources-
environment foundation and protection of man-land relationship. Generally, all the scholars
have their own research focuses and strengths, and made their own contributions to the
man-land relationship study. All of their research achievements have enriched the research
field, which the paper will not give details one by one here (Figure 5).
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Figure 5 Number of papers published by man-land relationship research teams and their citation frequencies

4 Resources and environmental base of man-land relationship in China
and research progress

As the basis for the birth and development of mankind and their civilization, resources and
environment always play a core role whether in man-land relationship areal system or in
PRED system. The evolution of man-land relationship also reflects that the degree of human
beings’ exploitation and utilization of surrounding natural resources is gradually deepening.
It is proved by long-term practices that the spatial patterns of human activities are deter-
mined by the structure and conditions of regional resources and environment in China. Even
to this day, the spatial pattern of Chinese population distribution still has not broken the
boundaries defined by comprehensive natural elements. The “Hu Line” (1935) that displays
the spatial difference of population distribution has been relatively stable over the 80 years
(Qi et al., 2015), showing that the foundation of Chinese man-land relationship is very solid.
And the objective basis of forming and maintaining this line lies in the spatial composition
characteristics of resources and environment from the national macro level (Liu et al., 2010).
It is particularly important for China, a large developing country with a huge population, to
understand these foundational functions of resources and environment in order to develop
sustainably. Therefore, the research on resources and environmental foundation is a
non-neglected major issue in man-land relationship research.

4.1 Comprehensive research of resources and environmental base

“Resources and environmental base” is a compound concept, and the comprehensive re-
search on it embodies the subject characteristics of geographical research. From the core
point of man-land relationship, the resources and environmental base mainly refers to all the
material sources on which human society relies on for survival and development. At differ-
ent historical stages, the inputs of resources and environmental factors required by the de-
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velopment of human society are quite different. In ancient times, the input of resources and
environmental factors was of obvious singularity. Whereas in modern times, it shows
prominent wholeness. Accordingly, the research of resources and environmental base in
China has undergone an evolution process from a single-factor perspective to a comprehen-
sive multi-factor perspective. Meanwhile, research topics have also gradually evolved from
single-factor research on land resource, water resource, energy or mineral resource, etc. to
integrated research of resources and environmental factors. Major function oriented zoning,
raised in recent years, is the practical application of the comprehensive evaluation of re-
sources and environmental base.

As the scientific foundation for putting forward Major Function Oriented Zoning (Fan,
2007), resources and environmental carrying capacity is the epitomizing of comprehensive
research of resources and environmental base, and an important criterion for evaluating re-
gional man-land relationship (Wang et al., 2007). Be it the earlier single-factor research on
resource carrying capacity which centered on “cultivated land-food-population”, “water re-
sources-population”, or the later multi-factor research concerning “resources — environment —
population”, carrying capacity, as an important method to weigh the interest relationship
among all factors so as to meet the demands of both human beings and environment, has
always been regarded as one of the important criteria for the evaluation of coordinated re-
gional man-land relationship as well as one of the core methods to quantitatively assess the
capacity of sustainable development (Graymore et al., 2010). More and more attention has
been paid to resources and environmental carrying capacity, and relevant research perspec-
tives fall into three categories. The first one is to evaluate single-element with multi-func-
tional comprehensive carrying capacity based on the synthesized carrying functions, like the
comprehensive research on the multi-functional carrying capacity of land resources, i.e.
natural, social, ecological, economic functions, etc. The second one is to study multi-ele-
ments carrying capacity based on element synthesis. The third one is compound carrying
capacity research based on the integration of multi-elements and multi-functions. Theoreti-
cal study mainly involves the characteristics, influencing factors, early warning and devel-
opment evaluation of regional resources and environmental carrying capacity (Zhou et al.,
2015; Wang et al., 2013; Xiong et al., 2012). Empirical research largely includes a series of
significant national or regional sustainable development strategy research, such as major
function oriented zoning and post-disaster (earthquake and other serious natural catastrophes)
restoration and reconstruction study (Fan et al., 2014; Gao et al., 2010; Ding, 2009). From
the perspective of case study areas, existing research not only involves macro-scale regions,
like the western region and urban agglomeration areas, but also concerns meso-scale regions,
e.g. Yunnan, Zhejiang and other provinces and micro-scale districts and counties. Major re-
search methods include comprehensive index evaluation method, model coupling method,
system dynamics method, state-space method and ecological footprint method, etc., among
which to establish index system is the core step for evaluating the carrying capacity of re-
sources and environment. Scholars have constructed various index systems according to
their different research purposes (Lei et al., 2016; Qin et al., 2011). However, further im-
provement of the index system and exploration of the integrated quantitative method are still
the principal research directions of the comprehensive evaluation of regional resources and
environmental carrying capacity and resource-environment base.
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4.2 Single factor research of resources and environmental base

4.2.1 Land resource research

Land resource is of special importance to human survival and development (Shi, 2006).
From a geographical perspective, land is at the most fundamental position in the “popula-
tion-resources-environment-development (PRED)” compound system (Liu, 2002). Also, the
above mentioned bibliometric analysis shows that no matter how the core topics change
during the evolution process of man-land relationship research, land has always been one of
the hot topics concerned by the academic community. Especially since the 1990s, the de-
mand for sustainable development being stronger than ever before, the world has paid high
attention to the study of land resources, and even more so in China where land resources are
relatively scarce under the background of rapid urbanization. The characteristics of China’s
land resource can be summarized as follows: the average per capita is low; land types are
complex and diverse; the spatial distribution of it is uneven, and regionally speaking, pro-
ductivity differences are obvious; even worse, the problems of land desertification and soil
erosion are serious. The purpose of land resource study is to make better use of land and to
coordinate the increasingly strained relationship between human and land (Long, 2003).
China has launched two large-scale national land resources survey in 1984-1996 and
20042009 respectively, through which we have got complete and specific information
about the situation of land resource in China, including land use type, quantity, quality and
distribution rules, and generated a series of maps, database and research reports based on the
information, which has laid a solid foundation for subsequent land resource management
and academic research in China.

At present, the subjects of land resource research from the perspective of man-land rela-
tionship can be divided into four major categories: The first is land use / cover change
(LUCC) and its driving mechanism. Land use / cover change (LUCC) reflects the most di-
rect and closest interaction relationship between human and nature (Cai, 2001), which has
become an international front subject in the comprehensive study of geography (Chen et al.,
2003). From the identification of land use / cover conditions (Gao et al., 1999) to the revela-
tion of the spatio-temporal patterns of land use / cover change (Liu et al., 2003), and then to
the analysis of the driving mechanism of land use/ cover change (Wang et al., 2002) and the
eco-environmental effects (Li et al., 2002; Fu et al., 2005), the research on land use / cover
change is gradually deepening. In particular, the comprehensive studies about land use /
cover change in typical regions provide scientific evidence for coordinating the relationship
between regional land resource and human activities (Zhang et al., 1999; Wang et al., 2004).
The second is land consolidation and optimal allocation. Land consolidation, as an important
means to coordinate man-land relationship, to realize the optimal allocation of land resource
and to improve the land use intensity degree, plays a major role in relieving conflicts be-
tween human beings and land and solving land use problems (Luo ef al., 2001). Since the
1980s, under the special background of China, there appeared a large number of hollow vil-
lages and the phenomenon of land abandonment, which caused a serious waste of land re-
source (Chen et al., 2010), village habitat environment deterioration and slowness of eco-
nomic development in the rural areas (Li et al., 2008). Therefore, the climax in the study of
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land consolidation appeared, which has gradually been developed into major measures for
stimulating domestic demand, promoting new-countryside construction, and balancing urban
and rural development. The research involves aspects like land consolidation / land optimal
allocation models (Ni et al., 1999), benefit analysis (economic benefit, social benefit, eco-
logical benefit and comprehensive benefits) (Zhang et al., 2003; Hu et al., 2004),
eco-environmental effects of land consolidation (Luo, 2002), land restoration in ecologically
fragile areas (Huang et al., 2003), etc. All the achievements yielded from the above re-
searches have provided scientific references for reasonable and effective utilization of land
resource. The third is land evaluation. Land evaluation which provides basic reference stan-
dards for coordinating man-land contradictions is the core field of land resource research. It
mainly includes land suitability evaluation (Zong et al., 2007), land use intensity degree
evaluation (Guo et al., 2006; Wang et al., 2004), land safety / bearing capacity evaluation
(Leng ef al., 1999), ecological environment effects and ecological safety evaluation of land
resource (Liu et al., 2004), land sustainable development/utilization potential evaluation
(Peng et al., 2001; Liu et al., 2001), etc. The fourth is carrying capacity of land resource.
Since the late 1980s, the research of land carrying capacity has developed rapidly. It mainly
includes calculating the production potential of land resource based on the measurement of
biological production quantity (e.g. grain and pasture value) or intensity of human activities
(e.g. construction intensity) (Xu et al., 2015);or evaluating the relative carrying capacity of
regional land resource by comparing it with reference regions and set-threshold values (Yue
et al., 2008); some scholars also study comprehensive land carrying capacity from multiple
perspectives of nature, economy, society and eco-environment, etc., (Wang et al., 2001).
Currently, the research of land carrying capacity is gradually moving from static analysis to
dynamic prediction, from qualitative analysis to quantitative simulation. Major methods in-
clude series model method, index system method, agro-ecological zone method, question-
naire investigation method, etc., among which series model method is most popular, includ-
ing land use dynamic degree model, spatial partition model, structure optimization model,
digital environment model, the pressure-state-response model, etc. In recent years, remote
sensing, GIS and other modern scientific and technological means have also been widely
applied to the research of land resource in China.

4.2.2 Water resource research

Water resource is a fundamental natural resource and strategic economic resource which has
been listed as one of the three strategic resources together with food and oil resources in
China (Xia et al., 2013). The water resources in China have notable features of low per cap-
ita, uneven spatio-temporal distribution, unmatched structure of water and soil resources,
and susceptible to human activities. Additionally, the rapid socio-economic development has
resulted in prominent contradiction between the supply and demand of water resource. We
are faced with multiple problems which can be generalized as “much water (floods), little
water (droughts), muddy water (soil erosion), and dirty water (water pollution)”, etc.

Water resource relevant research has been a very active and dynamic research field since
the 1990s and has become an important subject area supporting the sustainable development
of China. There have successively appeared a large number of research achievements. Gen-
erally speaking, related researches mainly focus on four aspects. Firstly, it is the study on
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evolution rules of water resource, including water cycling mechanism and the effects of wa-
ter resource on human activities and eco-environment (Ouyang et al., 2004; Li et al., 2012),
the hydrological response to climate change and the impacts of human-nature double factors
on water resources (Xia et al., 2011). Secondly, it is the study on water resource utilization.
Centered on water resource sustainable utilization, based on the evaluation of the status quo
of water resource exploitation, studies on evaluation index system of sustainable utilization
of water resource, prediction of ecological reservoir, analysis of the exploitation threshold of
regional water resource development (Lai et al., 2006; Gao et al., 1997; Liu et al., 2003; Yan
et al., 2001) have been conducted. In addition, great achievements have also been made on
the research of the development and utilization efficiency of water resource as well as
closely related issues like water-saving agriculture and engineering techniques (Tan et al.,
2016; Kang et al., 2004; Zhao et al., 1996). Thirdly, it is the study on water resource man-
agement and protection. Water resource management research mainly discusses issues like
water rights, water price (Pei et al., 2003), and water resource allocation etc., which includes
the approaches, models and methods of reasonable and optimal allocation of water resource
for sustainable and efficient utilization of water resource (Feng et al., 2003; Wu et al., 2016).
As water-related problems increase, research subjects concerning the safety and protection
of water resource, like water quality, water pollution, ecological environment of water re-
source, water safety and countermeasures as well as the evaluation of it, have also been
widely concerned by scholars (Li et al., 2000; Xia et al., 2002a; Jia et al., 2004; Jiang, 2001;
Jia et al., 2002). Fourthly, it is the study on water resource carrying capacity. It is the further
deepening of water resource safety and protection issues and one of the core researches for
finding out the development potential of national resources and environment. In recent years,
relevant research achievements have emerged one after another, most of which focus on the
concept, connotation, evaluation index system, quantitative model and method, etc. (Liu et
al.,2011; Duan et al., 2010; Hui et al., 2001; Long et al., 2004; Zhu et al., 2003). As for the
distribution of case study areas, existing researches mainly concentrate on basin-scale and
macro-scale like northwest arid area or meso-scale such as the Yangtze River Basin, Yellow
River Basin and Heihe River Basin. Besides, Xinjiang Uygur Autonomous Region is also
one of the research hotspots. Popular research methods include: conventional trend method,
system dynamics method, multi-objective comprehensive analysis method, water footprint
method, analytic hierarchy process, model construction method, index measurement method,
etc.

4.2.3 Energy and mineral resource research

Energy and mineral are the principal driving force for social production, and the major
source of raw materials of many chemical products (Zhang, 1999). The evolution of energy
utilization has gone through three stages: the firewood era, coal era, and the oil and gas era.
No matter in which of the eras, energy is always an indispensable factor for the development
of economy (Chen, 2009). However, as the mankind is consuming more and more energy,
especially fossil fuels, its constraint on socio-economic development and negative impact on
the environment becomes increasingly prominent (Jing, 2008). At the present stage, the ba-
sic characteristics of energy and mineral resources in China can be summarized as: numer-
ous in variety but low in per capita share; production growth is rapid but utilization effi-
ciency is low; consumption demand is large while eco-environmental pressure prominent; an
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energy structure dominated by coal consumption needs to be optimized.

The studies related to energy resources have always been concentrated on energy struc-
ture and pattern, energy security and strategy, energy efficiency and economic growth, etc.
Until the late 20th century, with the concept of sustainable development gradually rooted in
people’s mind, they began to realize that the development and utilization of energy and min-
eral resources also have enormous eco-environmental effects in addition to their role in
promoting rapid socio-economic development. Accordingly, the academic research on en-
ergy issues has gradually incorporated new keywords such as “ecological environment
(eco-environment)”, “low-carbon/recycling economy”, “energy saving and consumption
reduction”, “carbon emission” and so on. So far, researches related to energy and mineral
resource issues have largely been conducted from national or provincial perspectives, mainly
including the spatial pattern and flow of energy and mineral resources, production and con-
sumption structures and their influencing factors, etc. (Shen ef al., 2012; Ma et al., 2010; Ma
et al., 2014). Under the background of energy prices continuously fluctuating both at home
and abroad and constructing ecological civilization, the consumption of traditional energies,
like coal and oil, are faced with enormous supply-demand contradiction and huge
eco-environmental pressure as well. Thus, the development and utilization of new energy
resources, such as solar energy, biomass energy and so on, continuously enter the vision of
researchers (Yang et al., 2008; Yan et al., 2010), and become the new impetus for achieving
energy saving and emission reduction targets and developing recycling economy. Besides,
some scholars also devote themselves to the traditional study of energy efficiency and effec-
tiveness including the efficiency and economic benefits of energy development and utiliza-
tion (Liu, 2010), among which the “resource curse” hypothesis is still one of the hot topics
of empirical research (Zhang et al., 2010). In recent years, the eco-environmental effects
brought about by the development and utilization of energy and mineral resources have also
gained more and more attention (Li et al., 2013; Zhang, 2006). Furthermore, in view of the
role of energy as a strategic resource which is of special significance to national develop-
ment, energy security and strategy has always been one of the hot issues in the field of en-
ergy research. Related research perspectives can be divided to two categories. One is the
perspective of time from which the load degree and sustainable development ability of re-
gional energy and mineral resources are assessed by establishing the “pressure-bearing
force” double-level index system (Zhao et al., 2010; Shen et al., 2010). The other is the
perspective of space from which domestic and international energy cooperation strategies
and frameworks for geopolitical security is studied (Gu et al., 2002; Yang et al., 2015; Hu et
al., 2014). Under the background of globalization, more attention should be paid to the study
of energy security and strategies as well as the development and utilization of new energy
resources.

4.2.4 Eco-environment base research

Whether the eco-environment is good or bad is closely related to the quality of our life. With
the development of economy, people are paying more and more attention to ecological en-
vironment. The construction of eco-environment is also an important aspect of building a
harmonious society. In recent years, China’s ecological environment has gradually taken on
new modern characteristics. The pollution caused by industry and public consumption are
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coexisting; so far as water body is concerned, industrial and agricultural population are in-
tensifying; the scope of ecological and environmental deterioration is expanding; point
source pollution is extending to an area domain (Fu et al., 2000). The strategic policy of
vigorously promoting the construction of ecological civilization provides great opportunities
and enormous challenges as well for eco-environmental research.

Scholars commit themselves to eco-environment related research and achieve plentiful
valuable results from different perspectives, among which ecosystem assessment and
eco-environmental quality evaluation, as one of the hot research areas, provides scientific
references for finding out the value and development potential of eco-environment in China.
The most representative researches are ecosystem status and function evaluation, including
the assessment of ecosystem production and service capability to human development, and
the evaluation of ecological, economic, and social values of different elements (such as land,
forests, grasslands) (Fu et al., 2001; Liang et al., 2011; Zeng et al., 2009; Xiao et al., 2014;
Sun et al., 2012). The impacts of human factors (human activities) and natural factors
(earthquakes, climate change, etc.) on ecosystem have also been concerned by many schol-
ars (Ouyang et al., 2008; Li et al., 2013). Besides, based on the principle of “the one who
benefits compensates”, ecological compensation, as one of the important means of protect-
ing ecosystem and environment, has gradually become another major direction of
eco-environment related research. In order to enhance the service function and sustainable
development capacity of ecosystem, current researches tend to be based on the value evalua-
tion of ecological resources, and further explore the theoretical basis, standards, patterns,
methods and effects of ecological compensation (Mao et al., 2002; Xiong et al., 2004; Qin et
al., 2007). Eco-security and protection has also been a hot topic in recent years, and relevant
research themes show a trend of shifting from the macro perspective of “national
eco-security” to meso, micro and featured perspectives such as “urban eco-security”, “basin
eco-security”, “agriculture eco-security”, “land eco- security” and so on. Similarly, related
researches are also conducted based on an overall assessment of ecosystem, and then further
analysis is made on the security situation and strategic measures of specific regions, specific
types or specific development stages of ecosystem, based on which scientific advices for
ecological protection and construction can be proposed (Shi et al., 2015; Qin et al., 2014;
Xie et al., 2014). As one of the criteria for evaluating the sustainable development ability of
eco-environment, ecological carrying capacity also catches the attention of many scholars,
especially the research on the ecological capacity of special and typical regions (Xiong et al.,
2012; Liu et al., 2012; Dong et al., 2007). Major research methods are qualitative analysis,
comprehensive evaluation, state-space method, ecological footprint, resource-demand dif-
ference method, estimation of net primary productivity of vegetation, model simulation and
so on. Modern technologies, such as remote sensing and geographical information system
(GIS), are increasingly applied to eco-environment related research, which can provide
technical support for acquiring full-scale dynamic testing data.

S Future prospects

In the age of ecological civilization, to correctly understand the relationship between man
and nature is the key to coordinate the relationship so as to achieve the goal of sustainable
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development. Although we have made great progress in concept and theoretical methodol-
ogy of man-land relationship research, in the face of growing global resources and environ-
mental problems, more efforts still need to be made for further research. Especially under an
unceasingly changing background, the two hot issues concerned by the science circle, i.e.
global environmental change and sustainable development are both closely related to
man-land relationship (Zheng, 2002). Meanwhile, it is actually more accurate to describe our
national resources and environmental base as “vast territory with limited resources” rather
than “vast territory with abundant resources” as before. Therefore, it is particularly impor-
tant to re-understand the resource-environment base of man-land relationship research.

In coming researches of man-land relationship, developed and dynamic thinking should
be introduced, which embodies three meanings. First, for the connotation of man-land rela-
tionship always changes with times, accordingly, we should also constantly deepen our un-
derstanding of the connotation of man-land relationship in a developing view. In modern
times, the relationship between human and the earth in China has taken on some new fea-
tures. So far as the elements of “land system” are concerned, along with the increasingly
improvement of the three-dimensional traffic network, the local limitations of resources
production and consumption have been weakened by the cross-regional flowing of resources.
Additionally, rapid urbanization is also changing human dependence on different land use
types. As for the elements of “human system”, as the dominant factor in man-land relation-
ship, population size and growth has always been the logic base of man-land relationship
related research and resource and environmental carrying capacity evaluation. However, as
living standards are rising continuously, people pay more and more attention to “the quality
of life” instead of “the quantity of population”. Meanwhile, the transformation from pursu-
ing the speed of economic growth to starting economic restructuring also leads to changes in
people’s living demand structure. Therefore, when studying modern man-land relationship
and its resource-environment base, we must profoundly understand the real connation of
various elements in man-land relationship system in accordance with new characteristics of
the time. Secondly, close attention should be paid continuously to the influences of new
factors on man-land relationship research in geography. Informatization and globalization
have altered people’s perception about time and space and have become a challenge to tradi-
tional location theory of geography. However, this does not mean that regional disparity has
disappeared. On the contrary, the disparities in regional development caused by the differ-
ences in the degree of informatization are worthy of more attention. In the information age,
whether the spatio-temporal distortions caused by the new connotations of man-land rela-
tionship to the absolute location of resource environment will affect the interaction pattern
between human and earth or not also needs further study. Thirdly, the profound study and
quantitative simulation should be further strengthened. Man-land relationship issues have
been raised since a very long time ago. Macro- and medium-scale qualitative and quantita-
tive researches done only from the perspective of time sections are far from enough to
deeply understand the connotation of man-land relationship and its evolution rules so as to
coordinate man-land relationship in the direction of sustainable development. Comprehen-
sive understanding of man-land relationship should be further deepened, especially the lon-
gitudinal cognition from multiple scales. Multi-scale man-land relationship evolution rules
should be quantified, major controlling factors should be identified, and optimum man-land
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relationship mode can then be inversed in combination with future socio-economic devel-
opment goals as well as resources and environmental carrying threshold and regulating
measures for harmonious relationship between human and earth be refined.

Cross-disciplinary research and research on the comprehensive integration technical sup-
port system need to be strengthened, and emphasis also needs to be placed on the construc-
tion of research teams and the cultivation of new blood in the meantime. For the research of
man-land relationship involves a wide range of fields, full attention should be paid to the
interpenetration and mutual enlightenment among different research directions. When con-
ducting the bibliometric analysis above, we found that the connection between related stud-
ies in this field is loose and the research structure is not compact, which may have to do with
the vast subject system of man-land relationship research. Meanwhile, this also remind us of
the importance of taking full advantage of the strength of different disciplines and research
directions and laying emphasis on the interpenetration and mutual enlightenment among
different discipline systems so as to promote the theoretical and practical development of
man-land relationship and gradually expand the research team. Although the sub-disciplines
of Geography, i.e. human geography, physical geography and geographic information sys-
tem, have established their own exquisite sub-disciplinary systems, we should not blindly
consider them as completely independent subjects when doing related research. Furthermore,
we should speed up methodological innovation and the application of modern technologies.
The technical methods of the comprehensive studies of man-land relationship and its re-
source-environment base are both in need of further development. Modern technological
measures like GIS, remote sensing should be employed to collect and improve related data
of man-land relationship study and long-term tracking are needed on the evolution parame-
ters of man-land system in typical regions, so as to provide methodological and technical
support for achieving instant cognition and coordination of man-land relationship.
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