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Abstract. This study presents a bibliometric analysis of research
on climate change impacts, agro-ecosystem stress, and adaptive
agriculture in South Asia from 1997 to 2026. Initially, 2,260
documents were retrieved mainly from the Scopus database, and
1,580 documents were selected after applying predefined

screening criteria. Using bibliometric and informatics-based

analytical tools, the study examines publication trends,

collaboration networks, influential contributors, and thematic
evolution in the field. The findings reveal a significant increase in
scholarly output, particularly after 2015, indicating growing
regional and global concern over climate-induced agricultural
challenges. Keyword analysis highlights the dominance of climate
change, drought, and resilience, reflecting a strong focus on
ecological vulnerability, food security, and livelihood sustainability.
Country-level analysis shows that India leads research production,
Followed by Pakistan, Bangladesh, and China. Major thematic
clusters include climate resilience, sustainable agriculture, Food
security, and environmental stress management. Despite this
growth, gaps remain in the integration of information systems,
interdisciplinary collaboration, and region-specific adaptation
strategies. This study provides a structured overview of the
intellectual landscape and offers useful insights for researchers,
policymakers, and practitioners working toward climate-resilient

and sustainable agriculture in South Asia.
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1 INTRODUCTION

South Asia is generally acknowledged as one of the world’'s most climate-prone regions.
It is Facing an increasing number of environmental disasters such as cyclones, salinity
intrusion, Flash Floods, riverbank erosion and drought[1], [2]. These climate-induced
ecological crisis produce significant dangers to agricultural systems, degrading food
security, rural means of support and environmental sustainability. Heat wave, irregular
precipitation patterns, whimsical weather events are already restructuring agricultural

productivity, degrading natural resource sources, especially soil and water[3], [4].

As a3 consequence, agro-ecosystems across the region are becoming Fflimsier, with
increased vulnerability to environmental stress and limited adaptive capacityl5], [6].
Simultaneously, agriculture is adversely affected by climate change and play a role in its
progression. Although agricultural activities namely livestock production, high yield
Farming and fertilizer and pesticides use is primary sources of greenhouse Gas emission,
can be easily unstable due to such as heat stress and water unavailability[7]. This dual
role reinforces the urgency of maintaining adaptive and sustainable agricultural
strategies([8], [9]. The goal of these strategies is to lessen negative environmental impacts

while sustaining production rate[10].

In these circumstances, the past two decades have experienced a noticeable growth of
research at the intersection of climate change, agro-ecosystem stress, and agricultural
stress adaptation[11], [12], [13], [14]. Emerging dimensions of research such as climate-smart
agriculture (CSA), agroecology, and sustainable intensification of Farming, stress on
capacity-building, resource optimization and emission reduction to protect
environment[9], [15], [16]. Recent studies have further extended the analytical scope from
on farm- practices to agri-food systems, integrating supply chain resilience, renewable
energy usages and digital technologies such as artificial intelligence (Al), the Internet of
Things (loT), and precision agriculture[17], [18]. In parallel, ecosystem-based viewpoints call
attention to the value of biodiversity and ecosystem services in reserving soil fertility,
pollination, and natural pest control regulation[19], [20], [21]. Despite this rising body of
literature, the knowledge structure remains scattered. Existing bibliometric studies tend
to focus either on global patterns or on limited defined themes such as crop productivity

or climate adaptation. As a result, they often ignore the interconnected patterns among
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climate impacts, ecosystem stress, and adaptive agricultural challenges[5], [22]. Besides,

South Asia despite its extreme vulnerability to climate hazards persists understudied in
systematic knowledge mapping[23]. This fractured status of the discipline reduces the
ability to identify organized research trajectories, thematic consolidation and research

gaps necessary for informed policy and practice.

This study overcomes these limitations by offering a coherent, region-specific
bibliometric research on climate change impacts, agro-ecosystem stress, and adaptive
agriculture in South Asia spanning from 1997 to 2026. The originality of this work
reflected in three key contributions. First, it makes a unified analytical framework that
combinedly examines climate impacts, ecosystem stress, and agricultural adaptation,
rather than treating them as separated domains. Second, it delivers a specific regional
synthesis for South Asia. Simultaneously it tries to enable a more context-sensitive
understanding of research dynamics in a highly vulnerable yet unexplored region. Third,
it deliberately embeds bibliometric analysis within an Information Systems and
InfFormatics (IS/I) perspective, emphasizing data-driven knowledge structuring,

computational mapping[4], [24].

From an IS/l perspective, the exponential growth of scientific publications demands
advanced analytical approaches to categorized and interpret complicated and large
amount of bibliographic data. Bibliometric methods, supported by informatics tools such
as Bibliometrix (R) and network visualization techniques, Facilitate structured exploration
of publication trends, collaboration patterns, and thematic Flourishment[22] What's more,
these strategies transform unsorted scholarly data into usable knowledge, thereby
invigorating pragmatic decision-making around digital knowledge management[25]. In
this context, bibliometric analysis is not only a descriptive tool but a core informatics
methodology for comprehending the evolution of cross-disciplinary research topics[26].
Whilst digital technologies such as Al, 10T, and precision agriculture are widely discussed
as solutions to climate-related agricultural stresses, their representation and
incorporation within the intellectual structure of the literature remain inadequately
explored[27]. This gap underscores the necessity for an informatics-driven meta-analysis
that not only portray organized research outputs but also reveals the degree to which

data-driven and digital paradigms are devising the field.
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Accordingly, this study adopts a bibliometric and informatics-based analytical framework

to investigates the evolution of research on climate change, agro-ecosystem stress, and
adaptive agriculture in South Asia. Specifically, it aims to: (i) analyze temporal publication
trends; (i) identify key research themes, influential contributors, and collaboration
networks; and (iii) detect emerging topics using computational mapping and network
analysis system. By incorporating environmental research with InfFormation Systems and
Informatics, this study enhancing this discipline methodologically. It provides a detailed
understanding of the intellectual overview showing the importance of data-driven
approaches in addressing complex socio-ecological stresses. The findings are expected
to corroborate researchers, policymaking body, and professionals in advancing climate-
resilient and sustainable agricultural systems in South Asia through more informed, data

driven methods.

2. METHODS

This study employed a hybrid methodological approach by combining quantitative
bibliometric analysis with qualitative interpretation of thematic patterns. The
quantitative component was used to measure publication growth, citation structure,
authorship patterns, country-level contributions, and collaboration networks. Meanwhile,
the qualitative component was applied to interpret the intellectual development,
emerging themes, and research directions related to climate change impacts, agro-
ecosystem stress, and adaptive agricultural strategies in South Asia. This combined
approach is suitable for mapping a broad and multidisciplinary research Field because it
allows the study to identify both measurable publication trends and the conceptual

meaning behind those trends [19].

The main objective of this methodological design was to systematically examine the
evolution of research on agro-ecosystem stress, climate change impacts, and adaptive
agricultural strategies in South Asia. The analysis focused on identifying major
publication trends, influential sources, key contributors, collaboration patterns, and
emerging thematic areas within the literature [3]. The study relied on secondary
bibliographic data retrieved from the Scopus database. As shown in Figure 1, the overall

data identification, screening, eligibility assessment, and final inclusion process Followed
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a2 PRISMA-based Scopus indexing methodology. This process ensured that the final

dataset was selected in a transparent, systematic, and reproducible manner.

Records identified from Database (Scopus n=2,
g 260)
S Search Strategy: Records removed before screening: n =440
ig TITLE-ABS-KEY ("climate change" OR "drought” Range: Year of Publication(removed
= OR "ecosystem stress" OR "flood" OR —>| before 1997 (n= 240)
@ "agricultural adaptation" OR "adaptive Inclusion: n=1, 580 (1997-2026)
= agriculture" OR "sustainable farming" OR R ds outside subiect areas = n = 90
"climate resilience" OR "food security" OR ecor . K l,
"environmental stress’) Non-English publications removed = n =110
AND ("South Asia" OR "developing countries" Inclusion: (English Language n =1, 580)
/”,—; OR "climate vulnerable regions")
g l [Records excluded after screening: |
§ ‘ Records screened (n =1, 820) }___) Irrelevant to study scope = n =180 ;Duplicate /
e incomplete records = n =60
by | Total excluded = n =240
- - Reports assessed for eligibility (n =1, Final documents included in review (n =1,
fgo) 580); Articles =1,147; Review Papers = 433
Final documents included in review (n =1, 580)
Final dataset used for bibliometric analysis using Bibliometrix (R) and Biblioshiny and Microsoft
Excel and other mapping tool

Figure 1: PRISMA based Scopus Indexing Methodology Scopus Database (January 14,
2026)

2.1. Bibliometric Analysis Approach

Bibliometric analysis is a widely used quantitative method for examining large volumes
of scientific literature in a structured and measurable way. It enables researchers to
transform scattered academic publications into meaningful indicators, such as annual
scientific production, citation performance, keyword co-occurrence, author productivity,
institutional contribution, and country-level collaboration. This approach is particularly
useful for identifying research trends, knowledge structures, intellectual connections,

and thematic developments within a specific Field [28].

In this study, bibliometric analysis was applied to investigate how research on climate
change impacts, agro-ecosystem stress, and adaptive agriculture in South Asia has
developed over time. The method helped identify the most active authors, journals,

institutions, and countries, as well as the major themes that have shaped this research
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area. The bibliometric approach also supported the detection of emerging research

hotspots, especially those related to climate resilience, drought, food security,
environmental stress, and sustainable farming. Therefore, this method provided a
systematic basis for understanding both the growth and direction of the Field. Figure 1
presents the PRISMA-based workflow used to guide the literature selection process. The
Figure shows how records were identified from Scopus, screened according to predefined
eligibility criteria, and refined into the final dataset used for bibliometric analysis. By
applying this structured workflow, the study minimized selection bias and ensured that

only relevant and high-quality publications were included.

2.2. Selection of Database and Search Strategy

The Scopus database was selected as the primary source of bibliographic data because
it provides broad coverage of peer-reviewed literature across science, agriculture,
environmental studies, social sciences, and multidisciplinary research fields. Scopus is
also widely used in bibliometric studies because it offers structured metadata, including
author information, affiliations, keywords, abstracts, citations, source titles, publication
years, and document types. These metadata are essential for conducting reliable

bibliometric mapping and network analysis [19].

As illustrated in Figure 1, the search and screening process was conducted systematically
to identify publications related to climate change impacts, agro-ecosystem stress, and
adaptive agricultural strategies in South Asia. The search strategy combined climate-
related, agriculture-related, and regional keywords. The main search terms included

4

“Climate Change,” “Drought,” “Ecosystem Stress,” “Flood,” “Agricultural Adaptation,

" ou nou

“Adaptive Agriculture,” "Sustainable Farming,” “Climate Resilience,” "Food Security,” and

“Environmental Stress.” These terms were combined with regional terms such as “South

Asia," "Developing Countries,” and “Climate Vulnerable Regions." The use of combined
keywords helped ensure that the retrieved documents were aligned with both the

thematic and geographical scope of the study.

The initial search produced 2,260 records from Scopus. After applying the inclusion and
exclusion criteria presented in Table 1, a total of 1,580 documents were retained for final
bibliometric analysis. The inclusion criteria focused on English-language peer-reviewed

journal articles and review papers published between 1997 and 2026. Documents outside
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the study scope, non-English publications, conference papers, books, book chapters, and

other publication types were excluded to maintain consistency and reliability. As
indicated in Table 1, 680 records were excluded during the screening process, including

records removed before and after eligibility assessment.

Table 1. Search criteris, inclusion and exclusion criteria

Category

Inclusion Criteria

Exclusion Criteria

Keywords

“Climate Change” OR "Drought”

OR "Ecosystem Stress” OR “Flood”

OR "Agricultural Adaptation” OR
“Adaptive Agriculture” OR
“Sustainable Farming” OR
“Climate Resilience"” OR "Food
Security” OR “Environmental
Stress” AND “South Asia" OR
“Developing Countries” OR

“Climate Vulnerable Regions”

Publications outside the

thematic and regional scope

Search result

Initial records retrieved from

Scopus: n = 2,260

Publication stage

Final publications included: n =

1,580

Records excluded
before/after screening: n =
440; records excluded after
further assessment: n = 240;

total excluded: n = 680

Document type

Peer-reviewed articles: n = 1,147;

review papers: n = 433

Conference papers: n = 86;
books: n = 27; book
chapters: n = 547; others: n

=20

Timespan 1997-2026 Publications outside the
selected period
Language English Non-English publications

Final selection

1,580 documents

680 excluded records
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The final dataset included 1,147 research articles and 433 review papers. This selection

was considered appropriate because journal articles and review papers generally provide
complete methodological details, validated findings, and strong academic relevance.
Therefore, the final dataset offered a reliable Foundation for analyzing long-term
publication trends, intellectual structure, and collaboration patterns in the selected

research Field.

2.3. Document Type Analysis

Document type analysis was conducted to understand the publication structure of the
retrieved literature. As shown in Figure 2, the initial Scopus search contained several
types of academic documents, including journal articles, review papers, book chapters,
conference papers, books, and other minor publication formats. However, after the
screening process, only peer-reviewed journal articles and review papers were included
in the Final dataset. This decision was made to ensure methodological consistency and

to maintain the academic quality of the bibliometric analysis.

As presented in Table 2, the final dataset consisted of 1,580 documents, including 1,147
journal articles and 433 review papers. Journal articles represented the largest share,
accounting for 72.6% of the final dataset. This dominance indicates that original peer-
reviewed research remains the primary channel for disseminating knowledge on climate
change impacts, agro-ecosystem stress, and adaptive agriculture in South Asia. It also
suggests that the field is strongly driven by empirical studies, case-based investigations,

modeling approaches, and evidence-based agricultural and environmental research.

Review papers accounted for 27.4% of the final dataset, as shown in Table 2. The presence
of a substantial number of review papers indicates growing academic interest in
synthesizing existing knowledge, identifying research gaps, and developing broader
theoretical and policy-oriented discussions. This is important because climate change and
agro-ecosystem stress are multidisciplinary issues that require integrated understanding
across agriculture, ecology, environmental science, food security, and regional

development.

Figure 2 further highlights the difference between the broader set of retrieved document

types and the final included document types. While book chapters, conference papers,
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books, and other short-format documents were present in the initial search results, these

documents were excluded from the Final analysis. Their exclusion helped ensure that the
bibliometric dataset remained focused on Ffull-length, peer-reviewed, and
methodologically robust publications. Overall, the distribution shown in Figure 2 and
Table 2 confirms that the Final dataset is article-driven and suitable for systematic

bibliometric evaluation.
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Number of Documents
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Number of Documents
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& ¢ 0&9 2001
§ Article Review Paper

Figure 2. Distribution of document types and finally included document types related to

climate change and agro-ecosystem stress

Table 2. Distribution of Final Included Document Types related to climate change and

agro-ecosystem stress

Document Type Frequency Percentage (%)
Article 1147 72.6
Review Paper 433 274
Total 1,580 100.0

In addition to the final document type distribution, Table 3 provides the main bibliometric
information of the collected literature. The dataset covers the period from 1997 to 2026,
indicating nearly three decades of scholarly development. The publications were
distributed across 661 sources, showing that the topic has attracted attention from a
wide range of journals and academic outlets. The annual growth rate of 14.96%
demonstrates that research activity in this area has expanded rapidly, particularly as

climate-related agricultural risks have become more urgent in South Asia.

Dipika Biswas | 2578



Published By
'Il>) Asosiasi Doktor
\“ Sistem Informasi Indonesia

As shown in Table 3, the average document age was 2.97 years, suggesting that much of
the literature is recent and policy-relevant. The average citation rate of 13.67 citations
per document indicates that the publications have gained moderate to strong scholarly
influence. The table also shows that the field involves a large research community, with
8,655 authors contributing to the literature. The average of 5.79 co-authors per document
and the international co-authorship rate of 45.99% demonstrate that this research area
is highly collaborative and internationally connected. These indicators reflect the
multidisciplinary and transboundary nature of climate change, agro-ecosystem stress,
and agricultural adaptation research.
Table 3. Main information of the collected articles on climate change and agro

ecosystem stress in South Asia

Indicator Value Interpretation
The dataset covers nearly 30 years, indicating
Timespan 1997-2026
long-term scholarly development.
Sources 661 High number of journals/books.
Substantial corpus, mature and expanding
Documents 2,259
research Ffield.
Annual Growth Rate 14.96% Field is rapidly expanding.
Average Document
2.97 years Recent and dynamic research area.
Age
Average Citations )
13.67 Average-high influence of publications.
per Document
Authors 8,655 Large and diverse scholarly community.
Single-authored
106 Collaboration dominates this field.
Documents
Co-authors per
5.79 Substantial collaborative culture.
Document
International Co- Approximately half of publications are
45.99%
authorship internationally collaborative.

The information in Table 3 confirms that the field has developed into a fast-growing and
collaboration-intensive research domain. The high annual growth rate shows increasing

academic attention to the effects of climate change on agricultural systems and
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ecosystem stability. The relatively low average document age indicates that the literature

is current, dynamic, and closely linked to contemporary policy concerns. The high number
of authors and co-authored publications also suggests that the research problems
addressed in this field are complex and require interdisciplinary cooperation. Overall, the
document profile indicates that research on climate change impacts, agro-ecosystem
stress, and adaptive agriculture in South Asia has matured into a systematic academic
fField supported by a strong base of peer-reviewed journal publications and review

studies.

2.4. Bibliometric Data Processing and Visualization

The bibliometric analysis was conducted using the Bibliometrix package in R, which is
widely applied For science mapping and quantitative literature analysis [22], [26].
Bibliometrix was used to process the Scopus metadata and generate descriptive
indicators, including annual publication trends, source productivity, author productivity,
citation performance, institutional contribution, country-level production, and
collaboration patterns. The Scopus records were exported in CSV format and then
imported into R for cleaning, conversion, and analysis [17], [23], [29]. In addition to
Bibliometrix, VOSviewer was used to visualize bibliometric networks. VOSviewer is
particularly useful for mapping relationships among keywords, authors, countries, and
documents through co-occurrence, co-authorship, citation, co-citation, and bibliographic
coupling analysis. In this study, VOSviewer helped identify thematic clusters and
collaboration structures within the literature. The visualization results supported the
interpretation of dominant and emerging research themes, especially those related to
climate resilience, drought, food security, sustainable agriculture, and environmental

stress management.

The data processing procedure involved several stages. First, the Scopus dataset was
exported and checked for completeness. Second, bibliographic information such as titles,
abstracts, keywords, author names, affiliations, publication years, sources, and citation
counts was organized for analysis. Third, descriptive bibliometric indicators were
generated using Bibliometrix. Fourth, network-based visualizations were created using
VOSviewer. For network analysis, the fractional counting method was applied, and the
number of authors per document was limited to 25 to reduce the influence of extremely

large author groups and to ensure balanced network representation.
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3. RESULTS AND DISCUSSION

3.1. Analysis of yearly Research Volume

Annual scientific output shows a distinct evolutionary trend, emphasizing the Field's
steady development. During the commencing period (1997-2008), publication output was
insignificant and mostly fixed. That demonstrates insubstantial scholarly association and
extension of knowledge base in this regard. Between 2009 and 2018, there was a switch
to persistent development in yearly publications, which was a result of larger subject
applicability, better data readiness. This advancement stage marks the combination of
mainstream scholarly discussions. Following 2019, there was a measurable increase in
publication numbers and maintaining the Flow in 2024 as well. This rapid growth points
to soaring funding and policy suitability, stronger interdisciplinary partnership, and
escalating attention on a global scale. A research proliferation occurs when a topic gets
top priority and collective recognition, as seen by the prompt extension trend during this
time. It is urgent to be cautious when interpreting the apparent saturation in 2025
because it is more likely the result of low-quality database indexing than a true decline
in research effort. All things considered, the pattern shows a shift from an emerging field

of study to a quickly growing and internationally important scientific field.
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Figure 3. Annual scientific production of articles in climate change and agriculture stress
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3.2. Authors who are highly and influential in research of climate change and

agriculture stress

A small handful of powerful researchers control a highly centralized organization, as seen
by the author cooperation network. With the biggest node size and the greatest number
of collaborative links, Kumar S is the most popular and central author with high citation.
This advocates a noteworthy degree of productivity in research together with play a
crucial role in the platform coordination. A widely acceptable documented research team
with persistent collective output is advanced by the fact that Kumar S is embedded in a

dense collaboration cluster with authors like Singh H, Das A, and Sharma S.

Kumar P and Singh S authorize a secondary but strongly connected hub, focusing their
function in interdisciplinary knowledge exchange. They demonstrate high internal
creativity, networking and maintain cross-links with the Kumar S cluster. By connecting
considerable clusters and promoting extensive network integration, Singh A come to light
as a crucial interconnecting author. Small scale yet coordinated sub-networks are
constituted by other contributors, such as Igbal R, Khan S, Ali S, and Ahmad M. They
partnership represent the emergence of cooperative groupings. Overall, the network
displays a core-periphery trend in which a small number of immensely influential authors

Fix the direction of studies and the volume of collaboration within the field.

Table 4. Top productive authors of climate change climate change and agriculture stress

Rank Total Total Avg Rank Rank
Author
(Citations) Publications Citations Citations/Year (Publications) (Impact)
1 SINGH S 36 770 1773 4 1
KUMAR
2 50 725 13.80 2 3
A
KUMAR
3 40 512 10.41 3 6
p
3 SINGH A 33 512 12.92 5 5
KUMAR
4 27 476 13.45 8 4
M

Dipika Biswas | 2582



Published By
'Il> AsosiasiDoktor
\“ Sistem Informasi Indonesia

Rank Total Total Avg Rank Rank
L Author
(Citations) Publications Citations Citations/Year (Publications) (Impact)
KUMAR
5 57 439 913 1 8
S
SHARMA
6 32 435 8.00 6 10
A
7 DAS A 23 3N 8.06 10 9
KUMAR
8 30 21 917 7 7
R
9 IQBAL R 25 141 14.11 9 2

Source: Result of Bibliometrix (R).

The ranking shows a considerable difference between the top authors' citation impact
and research productivity. Singh S emerges as the most influential scholar, holding the
top place in total citations (770) and impact rank (1), despite being Fourth in publication
volume, suggesting consistently high-quality and highly recognized work. Kumar S, on the
other hand, is the most prolific author with 57 publications but ranks lower in impact
(8th), indicating that greater productivity does not always equate to greater citation
effect. Kumar A strikes a balance between good citation performance (ranked third in
impact) and productivity (ranked second in publications), establishing this author as both
prominent and active in the field. Notably, Igbal R has one of the greatest average
citations per year (14.11) and ranks second in impact despite being ninth in production,
indicating developing or highly concentrated influence. Authors like Sharma A and Das A,
on the other hand, have moderate output but a relatively less impact on citations. Overall,
the findings highlight the significance of research visibility and relevance above raw
output number, showing that academic influence in this subject is driven more by citation

quality and annual impact rate than by publication quantity alone.
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Figure 4. Cluster of author's collaboration in climate change and agriculture stress

3.3. Country production analysis of the articles

Country-level production analysis was conducted to identify the major geographical
contributors to research on climate change impacts, agro-ecosystem stress, and adaptive
agricultural strategies. As presented in Table 5, India recorded the highest research
production, with 13,792 articles, fFollowed by Pakistan with 2,955 articles, Bangladesh with
2,051 articles, China with 2,023 articles, and the United States with 1931 articles. This
distribution indicates that South Asian countries, particularly India, Pakistan, and

Bangladesh, play a central role in generating scientific knowledge in this Field.

Table 5. Country production analysis of the articles on climate change and agriculture

stress
Rank Country Total Articles
1 India 13,792
2 Pakistan 2,955
3 Bangladesh 2,051
4 China 2,023
5 USA 1,931
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The dominance of India, as shown in Table 5 and illustrated in Figure 5, reflects the

country's strong research capacity and high exposure to climate-related agricultural
challenges. India’s large agricultural sector, diverse agro-climatic zones, and frequent
experiences with droughts, floods, heat stress, and food security concerns may explain
its leading position. Pakistan and Bangladesh also show substantial research
contributions, which is highly relevant because both countries are strongly affected by
climate variability, water stress, flooding, and livelihood vulnerability. Their strong
presence in the dataset suggests that climate-resilient agriculture and agro-ecosystem

adaptation have become important research priorities across South Asia.

Figure 5 further confirms the geographical concentration of scientific production. The
Figure shows that research output is highly concentrated in a small number of countries,
with India contributing far more than other countries. At the same time, the presence of
China and the USA among the top Five contributors indicates that research on climate
change and agricultural stress in South Asia is not limited to the region itself. Instead, it
has attracted wider international attention from countries with strong scientific

infrastructure and active climate research communities.

Figure 5. Country scientific production of publication related to climate change and

agriculture stress
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The collaboration pattern presented in Figure 6 provides additional insight into the

international structure of this research field. The country collaboration network shows
that South Asian countries are connected with several major global research partners.
India appears as a key collaboration hub, linking regional and international researchers.
Pakistan and Bangladesh also demonstrate visible collaborative connections, indicating
growing participation in international research networks. These patterns suggest that
climate change impacts and agricultural stress are increasingly being studied through

cross-border and multidisciplinary collaboration.

Corresponding Author's Countries

PAKISTAN - -
CHINA- |
BANGLADESH - -
USA-
AUSTRALIA-
UNITED KINGDOM - [
GERMANY -
KOREA-
Collaboration
SRILANKA- I . <o
JAPAN - e
NEPAL - I
CANADA -
SAUDI ARABIA -
EGYPT-
ETHIOPIA-
ITALY -
MALAYSIA- l‘”"i’
3

THAILAND -

FRANCE -

0 250 500 750 1000
N. of Documents
SGP: Single Country Publications. MGP: Muttiple Country Publications

Figure 6. Cluster of collaborative countries of the articles of climate change impacts,

agro-ecosystem stress, and adaptive agricultural strategies

the findings in Table 5, Figure 5, and Figure 6 demonstrate that research production is
strongly concentrated in South Asia, with India serving as the leading contributor.
Pakistan and Bangladesh also show important growth as climate-vulnerable countries
with increasing scientific engagement. Meanwhile, China and the USA contribute
significantly as external research partners, supporting the global relevance of the topic.
The collaboration network indicates that the field is not only regionally important but
also internationally connected, reflecting the shared concern over climate change, food

security, ecosystem stress, and agricultural adaptation.
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3.4. Productive afFfiliation analysis

The productive affiliation analysis was conducted to identify the institutions that
contributed most actively to research on climate change impacts, agro-ecosystem stress,
and adaptive agricultural strategies. As shown in Figure 7, research output is strongly
concentrated among agricultural universities and research-oriented institutions,
particularly those located in South Asia. This pattern indicates that the Ffield is mainly
driven by institutions with strong expertise in agriculture, rural development,

environmental science, and climate adaptation.

500 -~

450

400 A

350 +

300 -+

Total Articles

250 A

200 +

150 -

COLLEGE OF SCIENCES A

TAMIL NADU AGRICULTURAL UNIVERSITY
THE ISLAMIA UNIVERSITY OF BAHAWALPUR -
UNIVERSITY OF AGRICULTURE 4

ICAR - INDIAN AGRICULTURAL RESEARCH INSTITUTE 4

Affiliation

Figure 7. Productive affiliation related to climate change and agriculture stress

Figure 7 shows that Tamil Nadu Agricultural University is the most productive affiliation,
with 196 articles, making it the clear institutional leader in this research area. As
presented in Table 6, the University of Agriculture ranks second with 115 articles, followed
by ICAR-Indian Agricultural Research Institute and The Islamia University of Bahawalpur,

each contributing 96 articles. These results suggest that Indian and Pakistani agricultural
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institutions play a major role in producing scientific knowledge on climate-related

agricultural stress and adaptation.

Table 6 also shows the presence of institutions from Bangladesh, such as Gazipur
Agricultural University, which contributed 53 articles. This indicates the growing role of
Bangladesh-based institutions in climate and agricultural research, which is highly
relevant given the country’s vulnerability to flooding, salinity intrusion, and climate-
induced livelihood risks. In addition, the inclusion of the International Crops Research
Institute For the Semi-Arid Tropics (ICRISAT) reflects the contribution of international
agricultural research organizations, although regional universities remain the dominant

producers.

Table 6. Top ten highest productive affiliations of article in climate change and

agriculture stress

Rank AFFiliation Articles Interpretation
Tamil Nadu Agricultural
1 196 Clear institutional leader
University

Strong agricultural research
2 University of Agriculture 115
base

ICAR - Indian Agricultural
3 96 National research powerhouse
Research Institute

The Islamia University of Major Pakistan-based
4 96
Bahawalpur contributor
5 College of Sciences 57 Mid-level academic contributor
Important Bangladesh
6 Gazipur Agricultural University 53
presence
International Crops Research Global agricultural research
7 48
Institute (ICRISAT) body
Growing private university
8 Lovely Professional University 44
output
Established Indian academic
9 Banaras Hindu University 37
center
Traditional university with
10 Aligarh Muslim University 32

steady output
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the results in Table 6 confirm that research production is largely led by specialized

agricultural and rural-focused institutions rather than broad-based general universities.
This finding highlights the applied nature of the research Ffield, where institutional
expertise in crop science, farming systems, climate resilience, and food security is
essential. The strong representation of Indian institutions also reflects India's large
agricultural research infrastructure and its high exposure to climate-related agricultural
risks. The institutional collaboration network presented in Figure 8 provides Further
insight into how these affiliations are connected. The network shows that collaboration
is mostly concentrated within national or regional clusters, particularly in India and
Pakistan. Institutions such as ICAR-Indian Agricultural Research Institute, University of
Agriculture Faisalabad, and The Islamia University of Bahawalpur appear as important
knowledge hubs, indicating their central role in climate and agriculture-related research

collaboration.

Figure 8 also suggests that collaboration among institutions is stronger within countries
than across borders. For example, Indian agricultural institutions tend to collaborate
closely with other Indian institutions, while Pakistani institutions Form their own
collaborative clusters. Although some international and interdisciplinary links are visible,
cross-border collaboration within South Asia appears relatively limited. This indicates an
opportunity to strengthen regional research partnerships, especially because climate
change impacts, food security challenges, and agro-ecosystem stress often extend

beyond national boundaries.

-

R
niversi dFag’cu"‘ .
thg%lamia%nivé ﬁ?"ﬁ%ﬁﬂ%pur

icar - indian agriculttral res@arch institute

®-°
tamil nadu agricultural university
Figure 8. Institutional collaboration of the articles of climate change and agriculture

stress
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Taken together, Figure 7, Table 6, and Figure 8 show that the research Field is

institutionally concentrated, regionally grounded, and strongly connected to agricultural
research systems. The dominance of agricultural universities and national research
institutes confirms that practical, fField-based, and policy-relevant research drives this
area. At the same time, the collaboration pattern highlights the need for stronger regional
and international cooperation to address shared challenges related to climate resilience,

sustainable agriculture, and agro-ecosystem adaptation in South Asia.

3.5. Thematic Keyword Analysis

The word cloud shows a strong thematic concentration around drought and climate
change, which demonstrate as the most popular phrases, concentrates on environmental
stressors connected to climate change. These are abiotic stress, drought stress,
physiological stress, and metabolism are, indicating a large pool of study Focused on the
physiological and biochemical reactions of plants to water scarcity in South Asia.
Numerous research examines adaptive and molecular mechanisms that improve crop
tolerance under stress conditions, as evidenced by closely related terminology like
genetics, gene expression, antioxidants, and photosynthesis. The applied aspect of this
research is highlighted by phrases related to agriculture, such as crops, agriculture, food
security, and sustainable agriculture, which connect plant stress physiology to more
general issues of productivity and sustainability. Resilience, vulnerability, adaptation, and
catastrophe management are examples of how the biological sciences and the rhetoric
surrounding climate adaptation converge. Geographical allusions like Bangladesh and

India suggest regional significance to climate-vulnerable South Asian contexts.

srowth developmen! and aging

sene exor inable development
climate resnllenceme[abo“sm review £1o5s asrcumtural
- e r@siliencejpn dijgsvess nhvslolo!llcal

gisasiers crop crops

e | | g1 |
nonahrl.l.l‘l:::n u g - na':glauesn
rou is mone
=2t ADIONIC SIFESS Ntiuing ™
B e HIFrOUg T STress ==smss

physiological SIressS ree= e
s-sta-allle agriculture =w=mabiny
er manasement

Figure 9. Top 25 author keywords of the articles of climate change and agriculture

stress
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3.6. Citation analysis of the articles

The most widely referenced papers in the collection are highlighted in this graphic, which
reveals both the historical underpinnings and new directions of climate-plant stress
research. With 764 citations, Hu Y. (2019, Nature Genetics) is by Far the most influential
paper. Its publication in a prestigious genetics journal indicates that high-impact research
on stress tolerance is currently being driven by molecular and genomic techniques. More
than ten years later, the subject is still being shaped by earlier fFoundational evaluations
on climate impacts and agricultural adaptation, as evidenced by the next most referenced

works, Wassmann R. (2009, Advances in Agronomy), with 531 and 464 citations.

Mazdiasni O. (2017, Science Advances), Kaushal M. (2016, Annual Review of Microbiology),
and Wahab A. (2023, Plants) comprise a second group with quite high citations (about
330-350 citations). A trend toward plant-microbe interactions, physiological stress
mechanisms, and interdisciplinary climate resilience research is suggested by this
combination of recent and mid-period studies. Despite having significantly less citations
(between 280 and 310), papers like Shahzad A. (2021), Kole C. (2015), Vimal S.R. (2017), and
Hassan M.U. (2021) still have a significant impact, especially in the areas of plant

physiology, soil systems, and environmental stress management.

In general, the pattern demonstrates a progression in knowledge: fFoundational agronomy
and climate adaption research (2009 period) laid the framework. Research on soil,
microbiology, and stress physiology grew in the middle of the 2010s.The citation
landscape is currently dominated by recent high-impact genomics research (post-2019),
indicating a shift toward molecular-level remedies For abiotic stress and drought brought
on by climate change. This suggests that the field is shifting from agronomic adaptation
and effect assessment to genetic, microbiological, and physiological innovation Ffor

climate change resilience.
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Figure 10. Top ten global cited documents related to climate change and agriculture

stress

3.7. Top ten infFluential paper

The citation analysis of the top ten publications reveals definite patterns of academic
influence across time. The most recognized article overall is Hu et al. (2019, Nature
Genetics), which ranks First with 764 total citations and the top citation rate (95.5 citations
per year), designating both strong academic impact and retained contemporary
importance. In contrast, the two studies by Wassmann (2009) occupy the second and
third place in total citations (531 and 464, respectively). Similarly, they exhibit
comparatively low annual citation rates and normalized impact scores, whose
improvement in influence has plateaued over time. Notably, Wahab et al. (2023, Plants)
demonstrates a different path: although listed as fourth in total citations (345), it
represents an exceedingly high annual citation rate (86.25) and the highest normalized
citation score (19.92), categorized it as a sharp emerging study. Similarly, Shahzad et al.
(2021) and Hassan et al. (2021) show yearly citation performance relative to their total
numbers highlighting growing contemporary attraction. Middle-ranged articles such as
Mazdiyasni et al. (2017) and Kaushal et al. (2016) illustrate stable moderate citation growth,
indicating sustained influence. Overall, the results highlight a transition from toward a
new wave of rapidly rising recent studies shaping current research directions. Table 7

shows Top ten influential papers related to climate change and agriculture stress.
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Table 7. Top ten influential papers related to climate change and agriculture stress

Total Citations Normalized
Rank Paper
Citations per Year TC
1 HU Y, 2019, Nature Genetics 764 95.50 16.52
WASSMANN R, 2009, Advances in
2 531 29.50 2.09
Agronomy
WASSMANN R, 2009, Advances in
3 464 25.78 1.82
Agronomy
4 WAHAB A, 2023, Plants 345 86.25 19.92
5 MAZDIYASNI O, 2017, Science Advances 343 34.30 734
KAUSHAL M, 2016, Annals of
6 339 30.82 6.81

Microbiology

SHAHZAD A, 2021, Environmental Science
7 331 5517 9.33
& Pollution Research

8 KOLE C, 2015, Frontiers in Plant Science 295 2458 7.51
9 VIMAL SR, 2017, Pedosphere 287 28.70 6.14
10 HASSAN MU, 2021, Plant Biosystems 283 477 7.98

3.8. keywords trends of the articles in climate change and agriculture stress

Figure 11 presents the intellectual structure where Climate Change is the central theme,
with four major thematic clusters. This structure shows how the literature progresses
from environmental stressors to human vulnerability to adaptive responses. The
bibliometric keyword analysis manifests that c/imate change is the significant organizing
theme within the dataset, followed by high-frequency terms such as drought (240
occurrences), abiotic stress (207), and resilience (171). The thematic structure shows four
main intellectual clusters. Firstly, a climate hazard cluster emphasizes environmental
stressors, particularly drought and abiotic pressures that affects ecosystems and
agricultural systems. Secondly, a resilience cluster spotlighted a rising research shift
toward climate resilience and sustainable agricultural practices. Thirdly, a food and
livelihood security cluster links climate stress with human susceptibility, emphasizing
risks to Food systems and rural livelihoods. Finally, the attendance of Bangladesh and
other vulnerable regions indicates a robust regional accumulation of research in climate-
sensitive areas of the Global South. Overall, the thematic distribution reveals a transition

in the literature from hazard identification toward dealing with resilience and integration
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capacity, reflecting a proceeding research schedule centered on sustainability and

vulnerability.
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Figurell. Top Ten keywords related to climate change and agriculture stress

Table 8. Top ten keywords of climate change and agro-agriculture stress

Rank Keyword Occurrences
1 climate change 336
2 drought 240
3 abiotic stress 207
4 resilience 171
5 drought stress 17
6 climate resilience 78
7 sustainable agriculture 72
8 vulnerability 72
9 food security 69
10 Bangladesh 63

Results suggest that a strong thematic concentration around climate-environment stress

and adaptive capacity. “Climate change" popped up as the most prominent term (336
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occurrences) far outstripped most all other keywords and confirming its First position in

the research depiction. After this, “drought” (240) and “abiotic stress” (207), were Followed
by indicating that a large amount of the literature focuses on environmental strainer
influence ecological and agricultural systems. The prominence of “resilience” (171) and
“drought stress” (117) Further highlights an analytical shift from impact assessment toward
coping and adaptive responses. Mid-ranking terms such as “climate resilience” (78),
“sustainable agriculture” (72), and “vulnerability” (72) suggest an integrated perspective
linking environmental change with livelihood sustainability and risk exposure.
Furthermore, the emergence of “food security” (69) highlight the distress over the socio-
economic consequences of climatic flexibility. Mentionable, “Bangladesh” (63) ranks within
the top ten keywords, focusing the regional significance of this climate-sensitive area in
the literature. Overall, the ranking exabits that recent research is progressively detailed
around the crisscrossing of climate stress, agricultural sustainability, and resilience-

oriented adjustment, with effective depiction from South Asian case analysis.

3.9. Discussion

The bibliometric review of climate change impacts, agro-ecosystem stress, and adaptive
agriculture in South Asia from 1997 to 2026 divulges this research field is experiencing
sharp intellectual extension and thematic transition. This turning point likely conforms
to the integration of global climate policy agendas and wide appreciation of agriculture
as both a vulnerable sector and a mitigation pathway[3]. The body of documents is
strongly driven by peer-reviewed journal articles, which mostly comprised the Ffinal
dataset. It indicates knowledge sharing in this Field depends mainly on rigorous empirical
and theoretical inputs. At the same time, the significant presence of review papers
recommends growing academic endeavors to synthesize scattered related findings and
build useful policy and conceptual strategies. In general, this trend marks an evolving
discipline that values both original evidence generation and integrative knowledge

development.

The time- based organization of the literature convey a noticeable rise after 2015, with
strong growth after 2019. This pattern display more than soaring publication numbers; it
suggests a strategic transformation in global and regional research focus toward
climate-resilient agriculture, food security, and sustainable resource management(1], [4].

In the South Asia, where agriculture is highly susceptible to drought, flooding, salinity
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intrusion, and heat stress, the proliferation of research output hints increasing validation

of the region's socio-ecological relevance[l], [2]. Stronger Ffinancing support,
interdisciplinary cooperation, and greater alignment between scientific output and policy

urgency are also suggested by the quick growth trend.

Authorship and collaboration are centered around a comparatively limited number of
productive researchers and institutions, according to the Field's author collaboration map.
The authors Singh S, Kumar A, Kumar P, and Kumar S have prominent positions in terms
of output and citation influence in the area. Similarly, Tamil Nadu Agricultural University,
ICAR—Indian Agricultural Research Institute, along with other specialized South Asian
organizations are remarkable examples of agricultural universities and research
institutes where institutional leadership is consolidated. This agglomeration shows strong
regional expertise, but it also raises the possibility of path dependency with other

scholars in broader contexts.

Country-level research production further demonstrate that South Asia has become the
knowledge hub of the Field. India overwhelmingly leads scientific production, followed by
Pakistan and Bangladesh. After that China and the United States remain significant
contributors to the domain. Although, Western countries dominated many scientific
domains traditionally, in Soth Asia, research leadership is increasingly located in climate-
vulnerable regions because local exposure to environmental stress has stimulated
endogenous scientific capacity of these developing countries. Again, collaboration
networks remain more nationally clustered than internationally integrated, denoting that
the potential for cross-border knowledge transfer both within and outside of South Asia

is still unevaluated.

From an Information Systems and Informatics (IS/I) standpoint, the gravity of the findings
lies in how bibliometric methods reconfigure fragmented scholarly outputs into
comprehensive intellectual frameworks[29]. Rather than presenting as detail recorded
list, these tools Function analytically by revealing implicit configuration such as thematic
emergence, collaboration centrality and knowledge diffusion—that are otherwise
challenging to identify. In addition, the high number of recent publications suggests a

short knowledge cycle, where prolific research may excel synthesis. In this circumstances,
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informatics-driven system becomes fundamental fFor combining scattered evidence and

supporting incremental knowledge generation, especially in multidisciplinary areas[19].

The collaboration pattern marked by regional concentration and restricted global
integration convey analytical implications. The leadership of countries such as India,
Pakistan, and Bangladesh show not only susceptibility to climate risks but also uneven
research capacity within the region. This consolidation can lead to path dependency,
where a small set of institutions and authors predominately shape research directions.

At the same time, limited number of cross-regional collaboration recommends low level
of knowledge sharing constraining the exchange of technological innovations and policy
learning. Therefore, writing partnership patterns they actively shape whose knowledge is

produced, circulated, and legitimized [26], [37].

Thematic development from disaster-focused research to resilience and adaptation-
directed approaches represents a substantive alteration in the paradigm of the field.
Early emphasis on climate stressors (e.g, drought, abiotic stress) demonstrate a phase
centered on problem identification. Then, the subsequent shift toward resilience,
sustainability, and food security considers movement into a solution-oriented phase,
where research engages more directly with action plans and systemic transfiguration.
Analytically, this restructuration suggests gradual maturity of the discipline, but it also
raises questions about the degree of integration between ecological, technological, and

socio-economic aspects [30][6], [14], [19], [23], [28].

Citation structures identify a parallel methodological reorganization. Highly influential
research incrementally produced from genetics, plant science, environmental systems
and interdisciplinary sustainability journals. The distinction of highly cited publication on
genomics, microbial systems, stress physiology, and climate adaptation implies that
scientific engagement is shifting beyond traditional agronomy toward innovation-driven
solutions. The rising citation of studies on machine learning, precision agriculture, and
genetic innovation signifies the application of digital and computational model into
agricultural research. This transformation is analytically noteworthy because it hints the
increasing usages of the data-intensive methods and predictive techniques. From an IS/l

approaches, this convergence emphasizes the use of information systems not just as

2597 | Climate Change Impacts, Agro-Ecosystem Stress, and Adaptive Agricultural ...



Published By
.|I>) AsosiasiDoktor
Ll ﬁ‘ Sistem Informasi Indonesia

tools, but as underlying motivation that shape how agricultural problems are defined,

modeled, and addressed [24].

This is consistent with the prominent role of information systems and data analytics can
play in handling complicated environmental threats, as highlighted in the literature[25],
[31], [32]. In spite of these advancements, several knowledge gaps remain under solved.
First, yet there is limited use of informatics-driven approaches in synthesizing large-scale
climate and agricultural data. Second, context-specific, policy-focused research left
underdeveloped. Third, socio-economic dimensions, such as farmer-level adjustment and
organizational barriers, are less examined compared to biogenic and technological
direction [8], [16]. These limitations stress on the need for increased interdisciplinary

research frameworks.

On a whole, these findings clarify that research on climate change and agro-ecosystem
stress in South Asia is progressing toward a larger “Resilience and Intelligence” pattern.
Scientific progress is no more confined to identifying hazards, but steadily focuses on
adaptive capacity, sustainability and data-based agricultural management. Upcoming
studies should bolster regional teamwork and develop decision-support systems that
incorporate real-time climate data, Farmer needs, and institutional requirements. Such
dedication will be necessary for building scientifically robust and practically

implementable pathways toward climate-resilient agriculture in South Asia.

4. CONCLUSION

This study presents a comprehensive overview of the development and direction of
research on climate change impacts, agro-ecosystem stress, and adaptive agricultural
strategies in South Asia through a rigorous bibliometric approach. Some notable
conclusions can be made based on the methodical examination of publication trends,
collaborative networks, contributing authors, and theme clusters from 1997 to 2026. The
research domain has encountered substantial growth, particularly after 2015, with
increasing scholarly attention. This expansion is largely motivated by escalating concern
over climate vulnerability, food security challenges, and the immediate need Ffor
sustainable agricultural transformation across the region. Within the literature, peer-

reviewed journal articles are the dominant mode of knowledge production, while the
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powerful presence of review papers confirm evidence synthesis and policy framing.

Snapshots of results disclose that India appears as the leading research hub, fFollowed by
Pakistan and Bangladesh, establishing that climate-vulnerable regions are becoming
central contributor of knowledge rather than passive recipients of external scholarship.
Although, several inequalities exist, as international collaboration and institutional
capacity are disproportionate distributed across the region. Keyword mapping exhibits
an impactful diversification of research priorities. While climate change, drought, and
abiotic stress remain fundamental themes, newer frontiers emphasize on resilience,
vulnerability, food security, and sustainability Although, several limitations should be
noted. The reliance on the Scopus database may exclude relevant local and non-English
publications, while bibliometric methods initially capture quantitative patterns and may
overlook the qualitative depth and contextual nuance of individual studies[33]. Moreover,
database indexing and keyword-based recapture may influence thematic presentation
and may miss relevant works using different terminology. Future research should target
interdisciplinary integration, importantly by combining environmental science with
InfFormation Systems and social science perspectives. As well as, more research on local
adaptation practices, farmer-level experiences, and policy implementation processes is
required. Enlarging data sources and integrating bibliometric analysis with qualitative
approaches would further support understanding of climate resilience and sustainable
agriculture in South Asia. Overall, this study contributes an organized, data-driven method
on the evolution of the field and offers a scope for more targeted and context-sensitive

research and policy development.
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