
Frontiers in Sustainable Development Volume 5 Issue 8, 2025

ISSN: 2710-0723 

 

28 

Human-Environment Relationship Research from a 
Multidisciplinary Integration Perspective in Geography 

Haishan Zuo 
School of Tourism, Xi’an International Studies University, Xi’an, China 

Abstract 
The human-environment relationship, as a core research area in geography, profoundly 
reflects the complex interactions and dynamic evolution between human society and the 
natural environment. Based on a literature review methodology, this paper 
systematically traces the theoretical evolution of human-environment relationships 
from environmental determinism and possibilism to sustainable development theory, 
with a focus on examining the pivotal role of multidisciplinary integration in 
geographical research. The findings reveal that this integration manifests in several key 
aspects: Firstly, the convergence between geography and "closely related" disciplines 
(e.g., ecology, economics, sociology) or "distantly related" fields is deepening, 
introducing novel concepts (e.g., resilience) and technical approaches (e.g., GIS, RS) that 
provide multidimensional analytical perspectives. Secondly, the internal sub-disciplines 
of geography-including human geography, physical geography, economic geography, 
and Geographic Information Systems (GIS)-are increasingly converging to form more 
comprehensive research frameworks. Concurrently, application domains continue to 
expand, covering critical areas such as resource management, urban-rural planning, 
environmental protection, and disaster prevention. Furthermore, research 
methodologies and technologies are continuously advancing, evidenced by the 
application of spatial statistics, complex system modeling, big data, and artificial 
intelligence (AI). The study also identifies significant challenges in multidisciplinary 
integration, including theoretical and methodological disparities between disciplines, 
barriers to resource consolidation, and practical difficulties in achieving sustainable 
development goals. Looking ahead, deeper integration can be realized through 
technology-driven innovation, the construction of cross-disciplinary research platforms, 
theoretical and methodological innovations in interdisciplinary studies, and problem-
oriented research addressing global issues like climate change. These efforts will 
facilitate a more comprehensive and profound understanding of the complexities within 
human-environment systems, providing robust scientific support for addressing global 
environmental challenges and advancing regional sustainable development. 
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1. Introduction 

1.1. Research Background 
Geography is an interdisciplinary field integrating natural sciences, social sciences, and 
technical sciences. It examines terrestrial elements (water, soil, climate, biota, and humans) 
along with their spatial distributions, patterns, processes, and human-environment 
interactions. Characterized by comprehensiveness, interdisciplinarity, and regionality, 
geography aims to "explore natural laws and illuminate humanistic essence" [1]. Through 
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multidimensional perspectives, systems thinking, and multidisciplinary integration, geography 
serves as an effective tool for addressing complex human-environment relationships. Its 
development has undergone revolutionary transitions: from describing geographical 
phenomena to analyzing spatial patterns, and further to utilizing Geographic Information 
Systems (GIS) and artificial intelligence for spatial prediction and management. 
The human-environment relationship constitutes geography's core focus, reflecting the 
interplay between human society and the natural environment throughout human 
development[2,3]. As the theoretical foundation of human geography, human-environment 
relationship theory has evolved through four distinct phases: nature worship, nature utilization, 
nature conquest, and human-environment coordination. This evolution has profoundly 
influenced humanity's approaches and intensity in utilizing and transforming the natural 
environment. With expanding scales and intensities of human activities, human-environment 
relationships have grown increasingly complex, exerting significant impacts on societal 
development. Multidisciplinary integration enables geography to better reveal the essence and 
evolutionary patterns of human-environment relationships, providing scientific foundations 
for resolving environmental and developmental challenges.. 

1.2. Research Purpose and Significance 
From a practical perspective, studying the evolution of human-environment relationships 
provides crucial guidance for formulating scientific sustainable development strategies. Amid 
escalating global environmental crises, achieving harmonious coexistence between humans 
and nature has become humanity's shared goal. Deep investigation into these evolutionary 
patterns allows better identification of balance points between human activities and the natural 
environment. This understanding strengthens support for developing rational resource 
utilization policies, environmental protection measures, and regional development plans. Only 
through comprehensive understanding of human-environment relationships can we achieve 
coordinated unification of economic growth, social progress, and environmental protection, 
thereby advancing sustainable societal development. 
This paper examines the application of geography's multidisciplinary integration 
characteristics in human-environment relationship research. By employing multidisciplinary 
perspectives to analyze the essence and evolutionary patterns of human-environment 
relationships, it aims to provide scientific foundations for addressing contemporary 
environmental and developmental challenges, ultimately contributing to sustainable 
development.  

2. Evolution of Human-Environment Relationships 

2.1. Theoretical Evolution 
Human-environment relationship concepts have evolved throughout history, with distinct 
perspectives emerging during different societal development stages[4]. Ancient civilizations 
with minimal productive capabilities developed harmonious concepts exemplified by China's 
"Unity of Heaven and Humanity", emphasizing human-nature integration within agrarian 
societies. Post-Industrial Revolution, large-scale environmental transformation caused severe 
ecological damage, creating adversarial relationships. Nineteenth-century London's coal-
induced "Big Smoke" phenomenon disrupted urban life through intense smog pollution. Since 
the twentieth century, global environmental crises have prompted reevaluation of 
development paradigms, leading to human-environment coordination concepts. The 1987 
sustainable development framework formalized coordinated economic-social-environmental 
advancement. Synthesizing these perspectives reveals harmonious development as the 
ultimate objective. Human-environment relationships have progressed through phases of 
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dependence, exploitation, and conquest, currently evolving toward harmony-seeking. Future 
trajectories present two possibilities: escalating environmental degradation or balanced 
development where productivity growth mitigates ecological impacts. 
Scholarship on this evolution demonstrates extensive international research. Early theories 
featured Ratzel's environmental determinism emphasizing geography's societal influence, 
followed by Vidal de la Blache's possibilism highlighting human agency. Contemporary studies 
integrate ecology, sociology, and economics to examine human-nature interactions, socio-
cultural structures, and resource-environment linkages. International researchers extensively 
employ Geographic Information Systems (GIS) and remote sensing (RS) for quantitative 
analysis and spatial modeling, enhancing understanding of spatiotemporal patterns. 
Domestic research has yielded significant contributions. Cai Yunlong correlated societal stages 
with evolving perspectives: primitive theological dominance progressed through Greek-
inspired determinism, possibilism, and conquest theories toward contemporary coordination 
(Cai, 1989). Sun Gennian analyzed spatiotemporal dynamics across four societal types: hunter-
gatherers (environmental determinism), agricultural societies (environmental possibilism), 
industrial societies (anthropogenic determinism), and information societies (human-
environment coordination)[5]. Miao Leilei and Wang Aimin identified four phases: natural 
dominance (cybernetics), natural primacy (determinism), human primacy (anthropocentrism), 
and modern sustainability[6]. Yang Qingshan similarly connected societal types with 
relationship evolution[7]. Despite terminological variations, consensus confirms human-
environment relationships dynamically transform with societal structures, progressively 
trending toward coordination and sustainability. 

2.2. Innovation in Research Methods 
Contemporary geographical methodologies have advanced significantly from traditional 
approaches to incorporate spatial statistics, Earth observation, GIS, and RS technologies. 
Scholars including Fu Bojie emphasize integrating field investigations with computational 
modeling and decision-support systems for governance applications. RS and GIS technologies 
enable critical research on land-cover change and urbanization dynamics. 
Complex systems science provides theoretical frameworks for nature-human coupled 
systems[8]. Bennett and McGinnis demonstrated complexity theory's utility in sustainability 
challenges using Yellowstone National Park[9]. Simulation and visualization represent 
emerging trends, exemplified by Ahlqvist et al.'s integrative framework combining GIS with 
gaming technology for resource management modeling[10]. Computational modeling 
elucidates complex human-environment dynamics, enhancing applications within interaction 
contexts. 

2.3. Expansion of Research Content 
International research leverages paleoenvironmental archives (sedimentary sequences, 
archaeological materials, dendrochronological records, instrumental data) to investigate 
historical and contemporary processes. Dearing et al. established that such studies provide pre-
impact baselines, document change trajectories, identify causal mechanisms, and model system 
behaviors-enabling simulation development[11]. Giannecchini et al. revealed land-
cover/socioeconomic relationships through historical analysis, demonstrating multi-scale 
resilience erosion[12]. Holistic analytical approaches have gained prominence since 2000, with 
Western scholars adopting Lefebvrian frameworks using conceptual triads[13]. Carp employed 
spatial triads to reconstruct boundaries in Mexican Caribbean resorts through children's 
perspectives[14], while Van Den Berg integrated multiple techniques to address relationship 
complexity[15]. 
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Domestic research has expanded from traditional foci (regional systems, poverty, sustainability) 
to emerging domains. Urbanization studies have revitalized regional system theory, positioning 
modern human-earth system science as an innovative frontier[16]. This examines reciprocal 
urbanization impacts on land use, resource allocation, and ecological changes. Ecological 
research increasingly addresses conservation/restoration dimensions, emphasizing 
anthropogenic impacts and eco-economic synergies. Sustainability studies integrate 
demographic, societal, economic, environmental, and resource dimensions[17], particularly 
examining climate-human interactions. Multidisciplinary integration further enriches research 
content, advancing solutions for complex challenges. 
In summary, despite significant advancements in research on the evolution of human-
environment relationships both domestically and internationally, several limitations persist. 
Methodologically, while multidisciplinary integration demonstrates a clear trend, 
interdisciplinary synthesis remains insufficiently deep, constrained by limitations in 
methodological application and challenges in data integration. Substantively, research on 
micro-scale mechanisms remains underdeveloped, lacking in-depth analysis of individual 
human behaviors and collective social group dynamics. Furthermore, dynamic monitoring and 
predictive research are inadequate, hindering accurate assessment of future developmental 
trajectories of human-environment relationships. Spatially, investigations focusing on 
ecologically fragile regions, border areas, and other distinctive zones remain limited, falling 
short of meeting the demands for region-specific sustainable development solutions. 

3. Manifestations of Multidisciplinary Integration in Human-Environment 
Research 

3.1. Deepening Interdisciplinary Convergence 
As research on human-environment relationships advances, multidisciplinary integration 
demonstrates increasing prominence. Zhou et al. propose that geography exhibits "closely 
related" interdisciplinary connections with economics, tourism studies, history, political 
science, sociology, and cultural studies, whereas "distantly related" links exist with disciplines 
like art, medicine, and metrology[18]. Simultaneously, internal integration among physical 
geography, human geography, and Geographic Information Systems (GIS) requires further 
attention, with closer disciplinary convergence needing enhancement and distant connections 
awaiting development. Cross-disciplinary research integrating geography with economics, 
sociology, ecology, environmental science, and history provides multidimensional perspectives 
for addressing complex human-environment challenges. Specifically, ecology's "resilience" 
concept has expanded into human-environment analytical frameworks, complementing 
remote sensing (RS) and GIS technologies to enable multi-scale assessment of anthropogenic 
ecosystem impacts. Sociology reveals differential resource needs across socioeconomic groups 
through stratification studies-for instance, high-income groups preferentially select 
environmentally favorable residences while low-income populations face economic constraints. 
Resource economics contributes scarcity theory and allocation models to analyze resource-
environment relationships, whereas industrial structure theory elucidates industrial impacts 
on human-environment interactions; high-pollution industry distribution exemplifies regional 
environmental consequences, though industrial optimization enables economic-environmental 
mutual benefits. Furthermore, economic geography, tourism geography, and historical 
geography deepen understanding of regional development, tourism resource exploitation, and 
geographical transformations through their respective disciplinary lenses. These integrations 
provide multidimensional theoretical and practical tools, with future research witnessing 
strengthened convergence where diverse disciplinary theories and methodologies become 
increasingly intertwined. 
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3.2. Rational Integration of Geographical Subdisciplines 
Geographical subdisciplines-including human geography, physical geography, economic 
geography, and GIS-increasingly demonstrate coherent integration within human-environment 
studies. For example, combining human and physical geography enables comprehensive 
analysis of human-nature interactions, while GIS applications provide robust data support and 
spatial analytical capabilities across subdisciplines. Future research will feature further 
dissolution of subdisciplinary boundaries, forming integrated frameworks to effectively 
address complex human-environment challenges. 

3.3. Expanding Application Domains 
Geographical applications in human-environment research continue broadening across 
resource management, urban-rural planning, environmental protection, disaster risk reduction, 
and sustainable development. In resource management, spatial analysis optimizes resource 
allocation; in urban-rural planning, geography provides scientific foundations for regional 
coordinated development; in environmental protection, ecological assessment and monitoring 
technologies facilitate restoration. As global crises intensify, geography's applications will 
further expand, particularly in addressing climate change, population growth, and resource 
scarcity. 

3.4. Advancing Research Methodologies and Technologies 
Geographical methodologies continuously diversify through technological innovation. 
Geographic Information Systems (GIS) development remains pivotal in driving disciplinary 
progress, while quantitative geography employs mathematical and computational techniques 
to analyze geographical elements. Future integration with emerging technologies like big data 
analytics and artificial intelligence will accelerate innovation in applied human-environment 
research. 

4. Challenges and Prospects of Multidisciplinary Integration in Geography 

4.1. Existing Challenges 
4.1.1. Theoretical and Methodological Differences.  
Distinct theoretical frameworks, conceptual systems, and research methodologies across 
disciplines create integration barriers. For instance, geography's spatial analysis techniques 
focus on spatial distributions and associations of geographical phenomena, whereas biology 
primarily employs experiments, observations, and modeling to investigate life phenomena. 
When integrating these disciplines in ecological geography, geographical spatial analysis often 
proves incompatible with biology's micro-scale research requirements. Similarly, sociology's 
reliance on surveys and case studies to understand social behavior contrasts with geography's 
quantitative analytical approaches. Such fundamental disparities impede seamless knowledge 
integration during multidisciplinary research, potentially leading to conceptual confusion and 
methodological inconsistencies. 
4.1.2. Disciplinary Barriers and Resource Integration Difficulties.  
Amid increasing disciplinary specialization, barriers manifest not only theoretically but also in 
resource allocation and integration[19]. Research projects, data resources, and platforms 
typically operate independently across disciplines without effective sharing mechanisms. 
Geographical research requires extensive spatial data often dispersed among governmental 
departments (e.g., meteorological data from weather agencies, geological data from geological 
surveys) and academic institutions. The absence of unified data-sharing platforms and 
standards creates significant access challenges. Concurrently, research funding predominantly 
supports single-discipline projects, with limited financial resources available for 
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interdisciplinary initiatives. These constraints restrict resource acquisition and utilization, 
hindering the full realization of multidisciplinary integration benefits. 
4.1.3. Challenges in Achieving Sustainable Development Goals. 
Attaining sustainable human-environment relationships remains an essential yet challenging 
objective. Persistent global issues-resource scarcity, environmental degradation, and 
socioeconomic disparities-interconnect to compound sustainability implementation difficulties. 
Geographical research must reconcile economic growth, environmental protection, and social 
equity within novel development paradigms, examining how industrial restructuring, 
technological innovation, and institutional reforms can optimize resource utilization and 
ecosystem conservation. 

4.2. Future Prospects 
4.2.1. Technology-Driven Integration.  
Emerging technologies-big data analytics, artificial intelligence (AI), and the Internet of Things 
(IoT)-provide novel integration pathways. Big data offers rich datasets supporting cross-
disciplinary research; AI enhances geographical research efficiency and precision; IoT enables 
real-time environmental monitoring, collectively improving human-environment relationship 
studies. 
4.2.2. Constructing Interdisciplinary Research Platforms.  
Establishing interdisciplinary research platforms represents a crucial pathway to dismantle 
disciplinary barriers and facilitate enhanced collaboration between geography and other fields. 
Such platforms enable resource integration for joint research initiatives while cultivating 
interdisciplinary talent with global perspectives that recognize human-environment 
interactions, regional interconnections, earth system processes, and harmonious coexistence 
principles; broad disciplinary foundations coupled with robust expertise in Earth system 
science; technical proficiency in geospatial data acquisition, analysis, and application; and 
capabilities for multi-perspective observation, multi-element integration, multi-scale analysis, 
and socioeconomic problem-solving. This comprehensive talent development approach will 
significantly advance the depth and effectiveness of multidisciplinary integration within 
human-environment relationship research [20]. 
4.2.3. Innovation in Interdisciplinary Theories and Methods. 
Developing interdisciplinary theories and methods remains imperative for bridging 
disciplinary divides. Constructing a "Human-Environment System Science" framework could 
integrate core concepts from ecology, economics, and sociology into unified research 
paradigms. Creating interdisciplinary analytical approaches-such as spatial econometrics and 
ecological-economic models-would provide robust methodological support.  
4.2.4. Global Issue-oriented Interdisciplinary Research. 
Multidisciplinary integration should prioritize global challenges including climate change, 
resource scarcity, environmental pollution, and sustainable development. These complex, 
systemic problems require collaborative interdisciplinary solutions. Focused research will 
deepen understanding of these issues' fundamental nature, inform evidence-based solutions, 
enhance geography's global scientific influence, address human-environment imbalances, and 
promote internationalization of multidisciplinary integration[21]. 

5. Conclusion 

As a core research focus in geography, the complexity of human-environment relationships 
necessitates multidisciplinary integration perspectives. This study demonstrates that 
geography's multidisciplinary integration characteristics have been fully manifested in human-
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environment research and play pivotal roles: Firstly, deepening convergence between 
geography and closely related disciplines (e.g., ecology, economics) or distantly related fields 
(e.g., art, medicine) introduces novel concepts (e.g., resilience) and technologies (e.g., GIS, RS), 
providing multidimensional analytical frameworks. Secondly, internal subdisciplines-including 
human geography, physical geography, economic geography, and GIS-are progressively 
integrating to construct more comprehensive research architectures. Thirdly, application 
domains continue expanding, demonstrating significant value in resource management, urban-
rural planning, environmental protection, and disaster prevention. Fourthly, evolving 
methodologies and technologies-such as spatial statistics, complex system modeling, big data, 
and artificial intelligence (AI)-substantially enhance research capabilities. 
Nevertheless, significant challenges persist in multidisciplinary integration: Theoretical and 
methodological disparities across disciplines complicate synergistic efforts; disciplinary 
barriers and resource integration difficulties constrain collaborative effectiveness; and 
addressing complex global issues-including resource scarcity, environmental degradation, and 
sustainable development goals-requires more effective pathways. 
Looking ahead, deepening multidisciplinary integration represents an essential imperative for 
unraveling human-environment system complexities and confronting global challenges. 
Strategic advancements through technology-driven innovation (e.g., big data, AI, IoT 
applications), cross-disciplinary platform development, theoretical-methodological 
breakthroughs (e.g., establishing "Human-Environment System Science" frameworks and 
spatial econometrics), and focused research on global issues (e.g., climate change, sustainable 
development) will effectively promote integration. This progression will furnish robust 
scientific foundations for comprehensively understanding the dynamic evolution of human-
environment relationships, formulating evidence-based environmental and developmental 
policies, and ultimately achieving harmonious and sustainable development of human-
environment systems. 
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