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Abstract

This article proposes a critical framework for understanding the intersection of three dynamic fields: Digital Humanities
(DH), studies of transnational mobility, and environmental narrative. Moving beyond the traditional confines of textual
analysis, it argues that the methodological toolkit of the Digital Humanities-including geospatial mapping, network
analysis, and large-scale text mining-provides the essential means to trace, visualize, and analyze the complex
relationships between human movement and environmental imagination across national and cultural boundaries. The
article first establishes the theoretical underpinnings of this convergence, drawing from ecocriticism, postcolonial theory,
and mobility studies. It then presents a conceptual "Three-Dimensional Analysis Framework" that integrates spatial,
relational, and semantic layers of inquiry. Through illustrative case studies, the article demonstrates how DH methods
can map the "eco-geographies" in transnational novels, uncover the networked agencies in climate change discourse,
and track the semantic shifts in environmental rhetoric across different cultural contexts. The analysis reveals that this
triple convergence not only expands the scale and precision of literary and cultural analysis but also fosters a more
nuanced, systemic understanding of the global ecological crisis as a narratively constructed and materially
consequential phenomenon. The article concludes by addressing the ethical and methodological challenges of this
approach and posits its potential for fostering a more planetary, interdisciplinary mode of humanistic inquiry.
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1. Introduction

The contemporary moment is defined by a series of interconnected global crises: the relentless thrust of climate change,
the accelerated flow of people, capital, and ideas across borders, and the pervasive digitization of culture and
knowledge. Within the academy, these macro-trends have catalyzed distinct yet parallel shifts in the humanities. The
Digital Humanities (DH) has emerged as a field that leverages computational tools to ask new questions of cultural
artifacts and to manage the sheer scale of digital-born and digitized archives. Concurrently, ecocriticism and
environmental humanities have reframed our understanding of narrative, insisting on the agency of the non-human
world and the embeddedness of human stories within planetary systems. Simultaneously, transnational and postcolonial
studies have deconstructed the nation-state as the default container for literary and cultural analysis, emphasizing
instead the circuits of migration, diaspora, and cultural exchange that shape modern identities [1].

While these three domains-DH, environmental narrative, and transnational studies-have often developed along separate
trajectories, this article argues for their profound and necessary convergence. We posit that the methodological arsenal
of the Digital Humanities offers a unique and powerful lens through which to analyze the intricate weave of
environmental imagination and transnational mobility. This is a move from text to ecosystem: from treating a literary
work as a closed, self-contained object to understanding it as a node within a dynamic, multi-scalar system that
encompasses geographical space, material ecology, and global networks of cultural production and reception [2].

The central thesis of this article is that the triple convergence of Digital Humanities, transnational flows, and
environmental narrative enables a more systemic, spatially attuned, and quantitatively nuanced understanding of how
stories about nature, place, and displacement are created, circulated, and transformed on a global scale. This approach
allows us to move beyond close reading of individual "eco-texts" to a distant reading of entire literary ecosystems,
tracing patterns and correlations that would otherwise remain invisible.

The article is structured in four parts. First, we establish the theoretical foundations, synthesizing key concepts from
ecocriticism, mobility studies, and DH. Second, we introduce a conceptual "Three-Dimensional Analysis Framework"
that operationalizes this convergence through spatial, relational, and semantic layers of investigation [3]. Third, we
present a series of illustrative case studies that apply this framework, demonstrating its utility through examples ranging
from the mapping of "eco-geographies" in transnational fiction to the network analysis of environmental discourse.
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Finally, we discuss the ethical and practical challenges of this interdisciplinary approach and reflect on its implications
for the future of literary and cultural studies in a planetary age.

1.1 Theoretical Foundations: Weaving the Threads

To comprehend the value of this triple convergence, it is essential first to understand the distinct yet complementary
theoretical contributions of its constituent fields.

1.2 The Digital Humanities Turn: Scale, Pattern, and Visualization

Digital Humanities is less a unified discipline than a methodological commons, characterized by its application of
computational tools-from databases and GIS to natural language processing and network analysis-to humanistic
questions. Its fundamental contribution is the manipulation of scale. DH allows scholars to analyze corpora of
thousands of texts, moving from the symptomatic reading of a few canonical works to the algorithmic analysis of
massive archives. This "distant reading" facilitates the identification of macroscopic patterns, trends, and genres across
time and space [4].

Furthermore, DH emphasizes visualization as a mode of knowledge production. A map, a network graph, or a topic
model is not merely an illustration but an interpretive argument that can reveal hidden structures and relationships. For
environmental and transnational studies, this is revolutionary. It allows us to see the spatial distribution of literary
settings, the flow of environmental themes across linguistic boundaries, and the network of actors shaping ecological
discourse [5].

Beyond Tools: A Critical and Interpretive Turn: It is crucial to emphasize that contemporary DH is not merely a
technical or service-oriented field. It has undergone a significant "critical" or "interpretive turn," where the development
and application of digital tools are inherently tied to theoretical and epistemological questioning. Scholars like Johanna
Drucker argue for a shift from "data" as given to "data" as constructed, advocating for a humanistic approach to data
modeling that captures ambiguity, provenance, and perspective. This self-reflexivity is vital when applying DH methods
to the politically and ethically charged domains of transnational and environmental studies. The choice of what to map,
what to count, and how to categorize is never neutral; it is an interpretive act that shapes the resulting knowledge [6].
Therefore, the convergence we propose is not just about using digital tools to study environmental narratives, but about
using the theoretical concerns of ecocriticism and transnationalism to critically interrogate and refine the digital
methods themselves.

1.3 Environmental Narrative and Ecocriticism: From Nature to the Anthropocene

Ecocriticism has evolved from its first-wave focus on nature writing and wilderness to a more complex engagement
with urban environments, environmental justice, and the global scale of the Anthropocene. Ursula K. Heise's concept of
"eco-cosmopolitanism" or "sense of planet" is particularly salient here. It calls for narratives that cultivate an sense of
belonging to a global ecosystem, navigating the tension between local attachment and planetary consciousness [7].

Amitav Ghosh, in The Great Derangement (2016), argues that the modern novel has been largely incapable of grappling
with the non-human agency and the collective, uncanny scale of climate change, a task at which other forms, like
science fiction or the epic, have been more adept. Environmental narrative, therefore, is not just about the environment;
it is a formal and imaginative struggle to represent the agency of the material world and the interconnectedness of
human and non-human fates.

Materiality and Storytelling: A key contribution of the environmental humanities has been to reassert the significance of
materiality in cultural analysis. This involves attending to the agency of non-human actors-from carbon molecules and
ocean currents to pathogens and plastic-and understanding how their dynamics shape and are shaped by human
narratives. Timothy Morton's concept of "hyperobjects" exemplifies this, describing entities like climate change that are
so massively distributed in time and space that they defy traditional narrative representation. This theoretical push
demands methodological innovation. How can we trace the narrative representation of a hyperobject? DH methods,
such as corpus-level analysis, can help track the linguistic and rhetorical strategies used to make these vast, non-local
phenomena tangible in stories, for instance, by analyzing the metaphors and synecdoches used to represent global
warming across a large corpus of media texts [8].

1.4 Transnational Flows and the Planetary Itinerary

Transnational literary studies challenge the methodological nationalism that has long organized literary history. Wai
Chee Dimock (2006) proposes the concept of "deep time," arguing that literature should be read through planetary-scale
frames of genealogy and influence that predate and transcend the nation-state. This perspective aligns with the
"mobilities paradigm", which insists that social life is constituted by movements of people, objects, and information.

When applied to environmental narrative, this transnational lens reveals that stories of place are always already stories
of displacement, migration, and global interconnection. The pollution from one continent affects the air of another; the
resource extraction in the Global South fuels consumption in the Global North; and climate change itself is a driver of
mass migration. A transnational ecocriticism, therefore, must attend to these asymmetrical flows of power, capital, and
environmental risk.
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Digital Archipelagos and Subaltern Voices: The transnational turn compels us to look beyond national canons and
towards interconnected "archipelagos" of texts. However, a significant challenge lies in the digital divide that structures
the transnational literary field itself. The texts most readily available for digital analysis are often those that have been
commercially successful, written in major world languages, and published by large conglomerates. This can
systematically exclude grassroots, indigenous, or non-Anglophone environmental narratives. A truly transnational
digital humanities must, therefore, be committed to the praxis of "decolonizing the digital archive." This involves
collaborative efforts to digitize and ethically curate marginalized voices, develop multilingual NLP models, and create
platforms that highlight the environmental storytelling of communities on the frontlines of ecological crisis. The goal is
not just to include more data, but to use digital methods to challenge the very hierarchies of visibility and audibility that
have historically silenced certain stories [9].

1.5 The Convergence

The convergence of these three fields is not merely additive but synergistic. DH provides the methods to empirically
trace the theoretical concerns of ecocriticism and transnationalism. How does a "sense of planet" manifest textually
across a corpus of global novels? How can we visualize the unequal distribution of environmental risk described by Rob
Nixon's "slow violence" (2011)? How do narratives of climate migration circulate and change as they move through
different media and national contexts? The Digital Humanities offers a suite of tools to answer these questions,
transforming abstract theoretical claims into concrete, evidence-based analyses.

2. A Three-Dimensional Analytical Framework

To systematize the application of this triple convergence, we propose a conceptual framework comprising three
interconnected layers of analysis: the Spatial, the Relational, and the Semantic.

eLayer 1: The Spatial Dimension (The "Where")
oCore Question: How are environmental narratives geographically situated and how do they move across space?
oPrimary DH Method: Geospatial Analysis (GIS).

oApplication: Mapping the settings of novels, the migratory routes of characters, the locations of environmental
disasters in news media, or the global circulation of specific ecological tropes. This layer makes the transnational flows
of narrative tangible and visible.

eLayer 2: The Relational Dimension (The "Who/What")
oCore Question: What are the networks of actors, institutions, and concepts that constitute environmental discourse?
oPrimary DH Method: Network Analysis.

oApplication: Modeling the co-occurrence of characters and environments in a text corpus, analyzing the citation
networks of environmental policy documents, or visualizing the connections between authors, publishers, and themes in
a transnational literary field. This layer reveals the power dynamics and collaborative structures within ecological
storytelling.

eLayer 3: The Semantic Dimension (The "How")
oCore Question: How is environmental and transnational experience linguistically and rhetorically constructed?

oPrimary DH Methods: Topic Modeling, Sentiment Analysis, Stylometry.

nn non

oApplication: Identifying latent topics (e.g., "sustainability," "apocalypse," "migration") in a large corpus of climate
fiction, tracking changes in the emotional valence associated with "nature" over time, or comparing the linguistic style
of narratives from the Global North and Global South. This layer uncovers the underlying discursive patterns and
ideological formations.

This framework is not a rigid prescription but a flexible heuristic. A robust analysis will often integrate two or all three
dimensions, using their combined power to build a multi-faceted understanding of the narrative ecosystem.

Synthesis of the Framework: The true analytical power of this framework emerges when these three dimensions are
brought into dialogue. For example, a research project might begin with a spatial analysis (Layer 1) mapping the global
settings of cli-fi novels. The researcher might notice a curious absence of narratives set in specific regions, such as
Central Asia. To understand why, they could employ relational analysis (Layer 2) to examine the translation networks
and publishing hubs that facilitate the global circulation of cli-fi, potentially revealing a structural bias in which regions'
stories get international visibility. Finally, a semantic analysis (Layer 3) could compare the topics and sentiment in the
few available novels from Central Asia with the dominant Anglo-American corpus, uncovering distinct regional
emphases-perhaps on water scarcity rather than sea-level rise. This iterative process, moving between the macro-
patterns revealed by the digital methods and the micro-context provided by critical theory and close reading,
exemplifies the hermeneutic circle at the heart of this convergent methodology.

22



Literary Horizons Review https://Ihr.cultechpub.com/index.php/lhr

CONCEPTUAL FRAMEWORK OF
THE NARRATIVE ECOYSTEM
ANALYSIS

NARRATIVE ECOSYSTEM

(Corpus of Texts, Discoures, Media

SPATIAL RELATIONAL SEMANTIC
LAYER LAYER LAYER
(The ‘WHERE) (The ‘WHO/WHAT) (The ‘HOW’)

» Geospatial » Network » Topic
Mapping Analysis Modeling
(GIS) » Co-oc- » Sentiment

* Flow currence Analysis
Analysis Networks

;l_l

INTEGRATED INTERPRETATION

(e.g. How does the semantic construction
of ‘home’ in climate migration narratives
relate to their geographic distribution
and the network of their authors?)

Figure 1. The three-dimensional analysis framework for integrating digital humanities, transnational flows, and environmental
narrative.

Figure 1 show his diagram illustrates the proposed Three-Dimensional Analysis Framework. The analysis begins with a
defined "Narrative Ecosystem," such as a corpus of texts. This corpus is then analyzed through three distinct but
interconnected methodological layers: the Spatial (using GIS), the Relational (using Network Analysis), and the
Semantic (using NLP techniques like Topic Modeling). The insights from each layer are then synthesized into an
integrated interpretation, providing a holistic understanding of the complex interplay between place, connection, and
language in environmental and transnational storytelling.

3. Case Studies in Convergence

To ground this theoretical framework, we now present three illustrative case studies, each focusing on a different
dimension of the triad.

3.1 Case Study 1: Mapping the Eco-Geography of Transnational Fiction (Spatial Layer)

eObjective: To visualize the geographical imagination of contemporary climate fiction ("cli-fi") and its relationship to
themes of mobility and displacement.

eMethod: A GIS-based analysis of a curated corpus of 100 English-language cli-fi novels published between 2000 and
2020, with a significant transnational component (e.g., novels by authors like Omar El Akkad, American War; Paolo
Bacigalupi, The Windup Girl; or novels featuring cross-border movement) [10].
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eProcess:

1.Data Collection: Create a database of the novels, manually tagging all significant geographical locations (settings,
character origins, destinations of migration, sites of environmental catastrophe).

2.Critical Cartography: The process of mapping itself must be understood as an interpretive, rather than a neutral, act.
Following the principles of critical cartography, the researcher's choices in this case study-such as which map projection
to use (e.g., Gall-Peters vs. Mercator), how to categorize "Global North/South," or whether to represent migratory flows
as straight lines or complex pathways-carry profound rhetorical weight. A choice to use a cartogram that distorts land
area based on narrative frequency, rather than a traditional geopolitical map, could powerfully visually argue that the
literary imagination of climate change creates a new, emotionally-charged world geography. This reflexivity transforms
the map from a passive background into an active argument about the uneven experience of planetary crisis.

3.Geocoding: Convert these location names into latitude and longitude coordinates.

4 Mapping & Analysis: Use GIS software (e.g., QGIS or ArcGIS) to plot these points and lines (representing migratory
routes). Different symbols and colors can represent types of location (urban/rural, Global North/Global South) and types
of event (flood, drought, conflict zone).

eFindings & Visualization:

1.The resulting map would likely reveal a dense clustering of narrative action in specific "hotspots" of the
Anthropocene: sinking coastlines, newly arid agricultural zones, and megacities of the Global South.

2.The flow lines would visualize predominant migration vectors, such as from coastal Bangladesh to inland India, from
Sub-Saharan Africa to Europe, or from the southern United States to the north.

3.This spatial analysis makes abstract concepts like "climate migration" concrete, showing its imagined geographies and
potentially revealing biases or gaps in the literary representation of this global phenomenon.

CLIMATE MIGRATION

@ Sites of Environmental
Catastrophe

@ Destinations/Sanctuarries

=>» Represented Migration Vectors

The Delta:

A predominant
locus of climale
disaster and
displacement
narratives

The Borderland:
Narratives of
climate conflict
and filtered mobility

Figure 2. Hypothetical map of climate fiction eco-geographies (2000-2020).

Figure 2 show the hypothetical map visualizes the results of Case Study 1. It demonstrates how GIS can be used to plot
the key locations and migratory flows depicted in a corpus of transnational climate fiction. The map reveals the spatial
patterns of the genre's imagination, highlighting which parts of the world are predominantly cast as sites of disaster and
which as destinations, thereby making the asymmetrical geography of climate risk in the literary imagination visually
apparent.

3.2 Case Study 2: Networked Agencies in Environmental Discourse (Relational Layer)
eObjective: To model the network of actors and concepts in transnational environmental policy debates.

eMethod: Network analysis of a corpus of official documents from UN Climate Change Conferences (COPs) and
parallel reporting from major international news outlets (e.g., The Guardian, BBC, Al Jazeera) over a five-year period.

eProcess:

1.Data Collection: Gather text data from UNFCCC documents and news articles covering the COPs.
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2.Entity Recognition: Use Named Entity Recognition (NER) algorithms to automatically identify and extract mentions
of organizations (e.g., "[PCC," "Greenpeace," "ExxonMobil"), countries ("USA," "Tuvalu," "China"), and key
individuals (e.g., "Greta Thunberg").

3.Network Construction: Construct a co-occurrence network where nodes represent the extracted entities, and edges
(links) represent their co-mention within the same document or paragraph. The weight of the edge can be based on the
frequency of co-occurrence.

4.Beyond Co-occurrence: Qualitative Enrichment of Network Data: A basic co-occurrence network can reveal structural
patterns but may lack qualitative depth. To address this, the researcher can employ mixed methods. For instance, after
identifying a marginalized cluster in the network (e.g., SIDS and NGOs), one could conduct a close reading of the
documents where these entities are discussed. This might reveal the specific rhetorical strategies used to frame their
demands (e.g., as pleas for justice versus technical policy proposals). Furthermore, network metrics like centrality can
be used quantitatively to identify the most "powerful" nodes, but their meaning must be interpreted qualitatively. Is the
high centrality of a fossil fuel company a sign of its discursive dominance or a measure of its status as a frequent target
of criticism? Only by reintegrating the quantitative network model with deep contextual knowledge can accurate
interpretations be formed.

oFindings & Visualization:

1.The network graph would likely show a dense core of powerful state actors (USA, China, EU) and intergovernmental
organizations (UN).

2.The periphery might reveal clusters of Small Island Developing States (SIDS) and NGOs, whose nodes are strongly
connected to each other and to specific issues like "loss and damage" or "1.5°C target," but weakly connected to the
core of fossil fuel corporations and major emitters.

3.This analysis visually demonstrates the relational structure of global environmental politics, revealing which voices
are central, which are marginalized, and how coalitions form around specific issues. It quantifies the "slow violence" of
discursive exclusion [11].

3.3 Case Study 3: The Semantic Shift of '"Resilience" (Semantic Layer)

eObjective: To track how the meaning and usage of the key environmental term "resilience" have evolved and diverged
across different transnational contexts.

eMethod: A combination of corpus linguistics and topic modeling applied to two distinct corpora: 1) academic articles
in environmental studies, and 2) newspaper articles from the US, UK, India, and Nigeria, from 1990 to 2020.

eProcess:
1.Corpus Compilation: Assemble the two large, time-stamped text corpora.
2.Analysis:

=Concordance Analysis: Examine the words that most frequently collocate with "resilience" in each corpus and time

period (e.g., does it collocate with "community," "infrastructure," "ecological," "neoliberal"?).

=Topic Modeling: Run a Dynamic Topic Model (DTM) to see how the topics associated with documents containing the
word "resilience" change over time and differ between academic and public media discourses.

eFindings & Interpretation:

1.The analysis might reveal that in academic discourse, "resilience" has shifted from a strictly ecological term to one
deeply intertwined with social and critical theory.

2.In media discourse, one might find a significant divergence: in Global North contexts, "resilience" might be
frequently coupled with "technology" and "adaptation," framing it as an engineering problem. In contrast, in media
from the Global South (e.g., India, Nigeria), it might be more strongly associated with "community," "struggle," and
"vulnerability," reflecting a more socially grounded, often justice-oriented understanding.

3.This semantic analysis uncovers the ideological freight of a seemingly neutral term, showing how its transnational
circulation is marked by significant rhetorical friction and adaptation.

4. Challenges and Ethical Considerations
This promising convergence is not without its significant challenges.

eData Biases and Canonical Reinvention: The corpora available for large-scale digital analysis are often skewed
towards dominant languages (especially English), mainstream publishers, and hegemonic cultural perspectives. There is
a risk that DH, in its pursuit of scale, might inadvertently re-center the very canons that transnational studies seeks to
decentralize. Scholars must practice "critical facility”, consciously seeking out and creating alternative, multilingual,
and postcolonial digital archives [12].
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oThe Tension Between Quantification and Qualitative Depth: DH methods excel at identifying patterns but can struggle
with nuance, ambiguity, and the deep contextual interpretation that is the hallmark of traditional literary criticism. The
challenge is to avoid "digital positivism" and to foster a hermeneutic circle where computational findings inform close
reading, and close reading, in turn, complicates and refines the computational models.

oEthics of Representation: Mapping migration routes or visualizing networks of discourse involves representing human
suffering and complex political struggles. There is an ethical imperative to avoid a "god's-eye view" that objectifies and
simplifies lived experiences of displacement and environmental injustice. Collaboration with communities and a
reflexive practice regarding the power dynamics of data visualization are essential.

5. Conclusion

The journey from text to ecosystem, facilitated by the triple convergence of Digital Humanities, transnational flows, and
environmental narrative, represents a vital evolution for literary and cultural studies. It provides a methodological
pathway to address the profound challenges of the Anthropocene, which are inherently global, systemic, and narrative in
nature. By integrating the spatial precision of GIS, the relational clarity of network analysis, and the semantic depth of
text mining, scholars can now trace the intricate feedback loops between story and soil, between the movement of
people and the imagination of place.

This approach does not seek to replace the nuanced practice of close reading but to complement it with a planetary
perspective. It allows us to see not just the individual tree of a single text, but the entire forest of a genre, the
mycorrhizal networks connecting different discourses, and the global climate system in which that forest exists. By
making the transnational flows of environmental imagination visible, quantifiable, and subject to critical analysis, this
framework empowers the humanities to contribute more effectively to one of the most pressing conversations of our
time: how we narrate our way into a more just and sustainable planetary future.

Looking forward, this triple convergence opens several fertile pathways for research. One is the integration of more
dynamic and multimodal analysis. The framework presented here primarily focuses on textual corpora, but
environmental narrative is increasingly conveyed through films, documentaries, social media, and interactive games.
Future work could incorporate computer vision to analyze the iconography of environmental disaster in visual media, or
use social media APIs to track the real-time, translingual spread of ecological memes and narratives during a climate-
related event. Another promising direction is the development of public-facing digital scholarship, such as creating
interactive online atlases of environmental imagination or networked visualizations of climate policy debates, which can
make humanistic research more accessible and impactful beyond the academy. By continuing to weave together the
conceptual strengths of the environmental and transnational humanities with the evolving toolkit of the digital, scholars
can build not only a more robust understanding of our planetary condition but also more effective tools for navigating
its uncertainties.
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