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Abstract

The Tonghui Canal served as an essential route for grain transportation between Beijing and
Tongzhou, undergoing significant fluctuations in navigability influenced by the dynamics of
grain transportation and state governance during the Ming dynasty. This study aims to
investigate the reasons behind the recurrent cycles of navigational disruption and restoration of
the Tonghui Canal throughout the Ming dynasty. It analyses the fluctuating navigation of the
Tonghui Canal within a historical framework, employing a qualitative methodology. It
combines historical approaches, including historical-analytical, inductive analysis, and
dialectical examination of historical records, thereby illustrating the navigational fluctuations
of the Tonghui Canal. While previous scholarship has largely offered descriptive accounts of
canal construction and maintenance, this study explicitly addresses the research gap by
examining the Tonghui Canal as a dynamic site where political authority, economic interests,
and hydraulic technology intersected. The main findings identify three principal elements that
contribute to this instability. Initially, fluctuations in Beijing’s political status and economic
issues directly influenced the demand for the Tonghui Canal’s grain navigability. Secondly,
economic concerns related to the Tonghui Canal generated competition and conflict among
diverse stakeholder groups, thus intensifying the instability of its transportation operations.
Thirdly, fluctuations in water resources and constraints in hydraulic engineering technology
significantly impacted the Tonghui Canal’s navigability and sustainability. By moving beyond
narrative exposition, the originality of this study lies in demonstrating how the Tonghui Canal
not only reflected technical and environmental challenges but also functioned as a lens to
analyse broader questions of Ming state governance, centre—periphery relations, and
institutional resilience. This study reconstructs the development trajectory of the Tonghui
Canal’s navigation history and analyses sample cases, providing new insights into the
interaction between state governance and waterway networks throughout the Ming dynasty.
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Introduction

Throughout history, access to reliable water resources has been a key determinant of human
settlement, supporting not only domestic consumption but also economic activities,
transportation, and communication, as noted by Mohd Firdaus Abdullah and Arba’iyah Mohd
Noor.! Consequently, waterways frequently served as catalysts for urban growth, commercial
exchange, and state integration. The Tonghui Canal is the Beijing-Hangzhou Grand Canal’s
northernmost and final portion, located in Beijing, China. During the Ming dynasty, the
alteration of its northern starting point from Jishui Pond to Datong Bridge led to its widespread
designation as the Datong Canal. It is a section of the Northern Canal water system and flows
east-west, drawing on the water supply from the spring-fed project in Beijing’s West Mountain
region. The excavation of the Tonghui Canal was primarily intended to facilitate the grain
transportation system, and it functioned as a crucial grain transportation channel for more than
six centuries (1292-1901).

Furthermore, the Tonghui Canal represented the complete interconnection of the entire
Chinese canal system from north to south and resolved the transportation issue of grain from
Tongzhou to Beijing, allowing grain and commodities that previously required land transit to
be delivered directly to Beijing via waterway. This significantly reduced transportation
expenses and enhanced efficiency, marking a pivotal milestone in the ancient water
conservancy history of Beijing, which had profound effects on political stability, economic
development, cultural exchange, and other aspects of the capital. Yet, beyond its technical and
economic functions, the Tonghui Canal also served as a contested arena where state power,
local interests, and environmental constraints collided, raising broader questions about how
infrastructure shaped imperial authority.

Given the Tonghui Canal’s location, directly connected to the capital Beijing, its grain
transportation role highlights the complex political, economic, social, and environmental
developments in the Beijing region during the Ming dynasty. Scholar Peng Yunhe has
described its geographical location as a key strategic passageway in the Beijing—Tongzhou
grain transport system.” It indicates that the Tonghui Canal’s particular geographical position
rendered it highly significant to the Ming dynasty rulers who placed their capitals there.
However, between 1368 and 1528, the navigability of the Tonghui Canal experienced
considerable fluctuations, with periods of inactivity far exceeding those of operation. The
interruptions and rehabilitations of the Tonghui Canal’s navigability significantly influenced
the Beijing region. Additionally, its functional status strongly impacted the stability of the
central government and the effectiveness of local administration. Moreover, as an essential
route for grain transportation, material exchange, and a spatial medium for the interaction
between governmental authority and local interest groups, the Tonghui Canal reflected the
underlying structures and practical principles of water management and socio-political culture
throughout the Ming dynasty. This fluctuation was not a minor technical issue but a structural
challenge that revealed the fragility of Ming governance, the limits of hydraulic technology,
and the tensions within the empire’s administrative order.

The development of the Tonghui Canal, as one notable instance of hydraulic
engineering from the Ming dynasty, distinctly illustrates the various relationships among
technological, economic, political, and social influences on the Beijing region at that time. The
Tonghui Canal underwent a multifaceted historical transformation throughout the Ming
dynasty. More importantly, it demonstrates the strategic significance that infrastructure served
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in state governance. The navigability of the Tonghui Canal, a vital component of the grain
transportation system to the imperial capital Beijing, fluctuated based on multiple variables,
including the central government’s capacity, political motivations, local administrative
efficiency, and environmental conditions. Thus, the problem this study addresses is not only
how and why the canal’s navigability fluctuated, but also what these fluctuations reveal about
the mechanisms of Ming statecraft and the interplay between infrastructure and political
authority. The history of the Tonghui Canal exemplifies the evolution of hydraulic technology
and serves as a significant empirical case for understanding how the Ming dynasty employed
infrastructure to achieve political cohesion and social regulation. The strategic significance of
the Tonghui Canal has also been emphasised by Zhang Xiaomei and Ku Boon Dar, who
contend that its maintenance was closely linked to the political and economic priorities of the
Ming state. In another study, the same authors further argue that Wu Zhong’s rehabilitation of
the Tonghui Canal illustrates the pivotal role of governance in overcoming hydraulic and
administrative challenges. Their findings suggest that the canal’s operation depended not only
on engineering solutions but also on effective state intervention and institutional coordination.
Therefore, a thorough and systematic examination of the fluctuating navigation of the Tonghui
Canal during the Ming dynasty holds significant scholarly value. For historians, it offers a lens
to interrogate state-society relations, centre-periphery dynamics, and the environmental
dimensions of governance; for the field of historical scholarship, it contributes to comparative
debates on how premodern states harnessed infrastructure as a tool of power. As Zhang Zhiyu
and Mahani Musa argue, these developments should be situated within a broader process of
state-led reconstruction that extended beyond physical infrastructure to encompass cultural and
administrative institutions.

This study aims to conduct a comprehensive analysis of the grain transportation
dynamics and state governance relating to the Tonghui Canal during the Ming dynasty,
focusing on several critical factors behind its interruptions, water shortages, technical
challenges in hydraulic engineering, the intricate power dynamics between water-based and
land-based transportation interest groups, and the issues of coordination among various
administrative departments. All of these factors are examined to reveal the underlying historical
causes of the interruptions in the navigation of the Tonghui Canal. As Farish A. Noor observes
in a different historical context, systems of governance were often sustained through the
production and management of knowledge, a pattern that is likewise evident in the
administration of the Tonghui Canal.*

This study begins with an examination of Beijing’s role as the political centre of the
Ming dynasty in relation to the restoration of navigation, analysing how rapid population
growth resulted in increased material demand, and how rising transportation costs for large-
scale goods from the Jiangnan region to the capital drove the Ming central government to
reevaluate and enhance the transportation system, ultimately leading to the reopening of the
Tonghui Canal. Hence, this study focuses on systematically tracing the historical trajectory of
the Tonghui Canal’s variable navigational status by synthesising various aspects. It provides a
thorough analysis of the Tonghui Canal’s essential function as a grain transportation centre and
demonstrates how its operational development mirrors the complex interaction of political,
economic, social, and environmental factors in Ming dynasty Beijing. By reframing the
Tonghui Canal as both a logistical artery and a political instrument, this study highlights why
its fluctuating navigability matters not only for reconstructing Ming history but also for
understanding broader patterns of governance in premodern empires.
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The results of this study offer significant insights and serve as a solid foundation for
subsequent research in related fields.

Literature Review

Research on the historical dynamics of grain transportation and state governance along the
Tonghui Canal during the Ming dynasty, particularly concerning infrastructural interruptions
and subsequent reconstruction, has developed into a comprehensive analytical framework. This
research predominantly examines the subject through several key perspectives, including
historical background, the canal’s developmental progression, regional societal changes, and
advancements in hydraulic engineering technologies.

In particular, studies on water sources and hydraulic engineering have been significant.
Scholars such as Cai Fan have examined changes to the Ming Tonghui Canal’s water sources
and the reconstruction of Kunming Lake. This line of research explores the impact of Kunming
Lake’s transformation on the water sources and transportation capacity of the Tonghui Canal,
with a focus on water supply and improvements to its transportation function. This perspective
clarifies the influence of the canal’s hydraulic system on its overall efficiency. However, this
research reveals certain limitations. For instance, while it explains canal operations, it does not
examine institutional arrangements, policy orientations, or socio-structural shifts. Moreover,
although the technical analysis is rigorous, it overlooks political, economic, and social factors,
thereby limiting its explanation of the canal’s operational fluctuations. Similarly, the study by
Chen Xibo and Deng Hui analyses Wu Zhong’s 1528 rehabilitation of the Tonghui Canal and
the revision of its watercourse layout. Though it highlights the spatial relationships between
the canal and Tongzhou city, it does not address the Tonghui Canal’s historical development
in terms of technical characteristics, implementation procedures, and watershed governance
logic. In addition, Hou Renzhi noted the implications of a series of spatial pattern changes for
the historical evolution of the Tonghui Canal, which occurred during the construction of the
Forbidden City and the expansion of the Imperial City, enclosing the old course of the Tonghui
Canal within the inner city. Nevertheless, this research focused primarily on alterations in the
Beijing segment of the Tonghui Canal and omitted consideration of its remaining sections.

More recently, broader studies of China’s canal systems have expanded the analytical
scope beyond individual engineering projects. Tan et al. examined the Grand Canal from a
technical historical perspective and emphasised the importance of water source management,
transport administration, hydraulic infrastructure and engineering innovation in sustaining
long-distance navigation. Their study identifies the Tonghui Canal as one of the most
significant achievements in water-resource planning within the Beijing-Hangzhou Grand Canal
system.” Nevertheless, the emphasis remains predominantly on engineering and technical
management, while the interaction between canal operation, state governance, and socio-
economic change receives comparatively limited attention.

Likewise, Huang et al. investigated the relationship between the Grand Canal and the
rise and decline of Kaifeng, demonstrating that canal systems served not only as transportation
corridors but also as catalysts for urbanisation, commercial expansion, agricultural
development, and regional integration. Their findings suggest that changes in canal routes and
water-supply systems could fundamentally alter the prosperity of cities and regions.® However,
the study focuses on the macro level impact of canal networks and provides limited analysis of
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the operational mechanisms, interruptions and reconstruction processes of individual canals
such as the Tonghui Canal.

From a historical geographical perspective, Shi argues that canal systems should be
understood as dynamic geographical infrastructures shaped by the interaction of environmental
conditions, human activities, political authority and economic development. Rather than
treating canals solely as hydraulic projects, Shi interprets them as products of long-term
geographical transformation and state intervention. This perspective broadens the
understanding of canal development within wider historical processes.’ Nevertheless, the study
primarily examines the overall evolution of China’s canal network and does not specifically
analyse the historical dynamics of grain transportation, infrastructural interruptions and
reconstruction along the Tonghui Canal during the Ming dynasty.

In examining the historical background of the Tonghui Canal’s reopening during the
Ming dynasty, scholars such as Gao Shouxian have investigated the canal’s restoration in detail.
His article analyses the political and hydrodynamic conditions surrounding the Tonghui
Canal’s 1528 restoration, drawing on an extensive body of historical documentation, and sheds
light on the factors that enabled the canal’s rehabilitation. This research’s source collection and
problem-focused methodology are promising, although many of the findings require further
scholarly discussion. Nevertheless, this research has certain limitations. Its analysis focuses
exclusively on the canal’s reopening in 1528, while ignoring earlier shifts in the historical
dynamics of grain transportation during the Ming dynasty. Consequently, the understanding of
the canal’s full operational cycle remains insufficient. Likewise, Xin Gongxue utilised the 1528
rehabilitation project of the Tonghui Canal as a case study, examining the historical progression
of the Ming dynasty’s initiative to re-dredge the canal. Notwithstanding, this research lacks a
depiction of the complete Ming historical dynamics of the Tonghui Canal. Consequently, it
does not accurately reflect the canal’s long-term development in response to changing political,
technological, and environmental challenges across different periods in history.

Scholars such as Hu Kecheng have examined the canal labourers of the Tonghui Canal
in 1528 and highlighted the historical debates between the Ming court and the general
population, debates that were triggered by the contemporaneous promotion and development
of the canal’s re-dredging and the redirection of the Sanli River. This perspective helps explain
the contradictions between state-driven hydraulic projects and societal reactions, thereby
enhancing the study of the Tonghui Canal infrastructure’s social effects throughout the Ming
dynasty. But this research fails to explain the Tonghui Canal’s repair within a larger historical
context. Thus, it does not capture the canal’s multifaceted history or provide a longitudinal
examination of its operational causes and administrative shifts over the Ming dynasty.

The existing scholarship has significantly advanced the understanding of the historical
development of the Tonghui Canal. Nevertheless, several important gaps remain.

First, most studies draw on a relatively limited range of historical sources and seldom
integrate official histories, local gazetteers, memorials, archival documents and engineering
records within a unified analytical framework. Consequently, the broader historical context of
grain transportation along the Tonghui Canal remains insufficiently reconstructed.
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Second, existing research primarily provides descriptive accounts of canal construction,
maintenance, and restoration, while paying comparatively less attention to the factors shaping
the operation and disruption of grain transportation. As a result, the causes of transport
interruptions, the processes of rehabilitation and their broader historical significance remain
inadequately explained.

Third, much of the literature examines the Tonghui Canal from specific perspectives,
including hydraulic engineering, water management, urban development, and restoration
projects. Although valuable, these studies rarely situate the canal within the wider political,
economic, and administrative framework of the Ming dynasty. Consequently, its role in state
governance, the grain tribute system, and regional integration remains insufficiently explored.

Finally, limited attention has been devoted to the interaction between environmental
conditions, technological adaptation, and state intervention in shaping the canal’s long-term
development. Existing scholarship has yet to provide a comprehensive explanation of how
these factors collectively influenced the continuity, disruption, and transformation of grain
transportation throughout the Ming dynasty.

This study addresses these gaps through a systematic examination of the historical
factors underpinning the development of the Tonghui Canal’s grain transport function. It seeks
to elucidate how the interplay of political, economic, technological and environmental factors,
together with changing patterns of state governance across different phases of the Ming dynasty,
shaped the evolution of the canal’s transportation functions.

Research Methodology

This study employs a historical-analytical approach based on the examination of primary
sources and historiographical synthesis. The fundamental methodology comprises a
triangulated framework that integrates meticulous textual study, contextual interpretation, and
comparative institutional examination (Figure 1). Rather than merely cataloguing sources, the
triangulated design is deliberately chosen to move from documents to interpretation, ensuring
that textual evidence is read not only at face value but through its political, institutional, and
environmental contexts. The primary sources include the Gazetteer of the Tonghui Canal,® the
Revised Gazetteer of the Tonghui Canal,’ Ming dynasty imperial records such as the
Veritable Records of the Ming dynasty, !° the History of the Ming Dynasty !! and local
gazetteers from Beijing, Tongzhou (located in southeast Beijing) and surrounding jurisdictions.
These were supplemented by Ming administrative maps and hydrological data from canal
archives. These sources were prioritised because they directly reflect the administrative,
technical, and logistical concerns of the Ming state, thus aligning most closely with the research
questions on grain transport and governance. This study delineates the historical development
of the Tonghui Canal during the Ming dynasty by integrating primary sources such as stone
inscriptions and imperial memorials with pertinent contemporary research related to the canal.
In this way, the methodology connects documentary traces with analytical questions,
demonstrating how shifts in textual emphasis mirror broader transformations in governance
and hydraulic management.
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Figure 1: Schematic Diagram of the Triangulation Framework
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Sources: Miles, M. B. and Huberman, A. M. Qualitative data analysis: an expanded
sourcebook (2nd ed). California: SAGE Publications, Inc., 1994, p. 18.

This study uses dialectical analysis to evaluate historical sources by emphasising the
interrelationship between historical events and their temporal circumstances, in order to
uncover the intricate causal mechanisms and power dynamics underlying the canal’s continual
periods of decline and reconstruction. Dialectical analysis is particularly suited here because it
reveals how official rhetoric, material constraints, and political priorities interacted to shape
policy outcomes, rather than treating sources as neutral records. It seeks to illustrate the
complex political, economic, social, and cultural dynamics that regulated the Tonghui Canal,
thereby transcending linear narratives and providing fresh illumination on Ming dynasty water
management and governance. It employs dynamic textual analysis to understand the logic
behind the Tonghui Canal’s grain transportation dynamics and state governance, while also
examining institutional tensions and social controversies across different historical stages. In
addition to rhetorical structures and linguistic methods, this study considers intended audiences,
political-economic stakes, and outcomes, including imperial endorsement or rejection. By
doing so, the methodology makes explicit how analysis progresses from the language of
memorials and gazetteers to broader interpretations of institutional resilience and political
negotiation. This multifaceted approach presents memorials as strategic texts embedded within
the Ming dynasty’s bureaucratic political culture, reflecting debates and compromises among
competing interest groups.

This study also employs historiographical tools to critically examine the deeper
historical causes of the Tonghui Canal’s grain transportation dynamics and state governance
during the Ming dynasty. It analyses the structural patterns and editorial logic of local
gazetteers, compares them with Ming dynasty canal-related materials, and interprets them in
light of specific historical events to reveal their historical significance. This study also makes
use of dynastic histories such as the History of the Yuan Dynasty'? and History of the Qing
Dynasty'? to situate Ming-era developments of the Tonghui Canal within a broader historical
context. This longitudinal study examines the institutional changes related to grain
transportation dynamics, state governance, and regional administration of the Tonghui Canal
throughout the Ming dynasty.
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This study was limited by the incomplete nature of many primary documents and by
the historiographical biases present in official compilations. Rather than treating these biases
as obstacles alone, the analysis incorporates them as objects of study, asking how omissions,
emphases, and silences in Ming official records reflect underlying ideological and political
agendas. These gaps were addressed through cross-validation with alternative sources,
including administrative documents, personnel logs, and contemporaneous remarks from
officials in the Beijing region, wherever feasible. This reflexive treatment of source bias
strengthens the analytical framing by demonstrating how the very distortions of official records
can illuminate contested spaces of governance and authority. By integrating textual, technical,
and spatial data, this study develops a comprehensive understanding of the Tonghui Canal’s
grain transportation dynamics and governance, grounded in verifiable historical evidence and
attentive to the predominant ideological and administrative developments of the period.

The Historical Dynamics of the Tonghui Canal during the Ming Dynasty

The Tonghui Canal, a fundamental hydraulic project in the grain transportation system of
imperial Beijing, exemplifies the advancement of water engineering technologies and
illustrates the intricate relationship between state governance and regional development
projects. The navigability of the Tonghui Canal depended on Beijing's political status and
economic requirements, including the central government's financial resources, policy
direction, and local administrative efficiency. Therefore, the Tonghui Canal serves not only as
a subject of hydraulic history but also as a vital standpoint for analysing imperial Beijing’s
utilisation of infrastructure to accomplish unity of purpose, economic coordination, and social
governance. Framing the canal in this way allows us to move beyond a descriptive chronology
and to interrogate how fluctuations in navigability expose both the strengths and vulnerabilities
of Ming statecraft.

This study examines the developmental process of the Tonghui Canal during the Ming
dynasty, delineating its history into three distinct periods based on significant historical events
directly linked to the canal, and analysing the grain transportation dynamics and state
governance that occurred during each phase. This periodisation is determined by notable
historical events that influenced the reconstruction of the Tonghui Canal. Rather than
presenting these as neutral intervals, the periodisation is analytically useful: it highlights how
shifting political priorities, economic pressures, and hydraulic capacities shaped the
functioning of the canal, thereby revealing the interplay between infrastructure and governance.
It is essential, as it highlights the transformations in political leadership, shifts in economic
objectives, and progress in hydraulic engineering methods that shaped the transportation and
administration of the canal over time.

The first period was the early stage (1368-1441, 73 years). This periodisation is
fundamentally grounded in the fluctuating political role of Beijing as the imperial capital and
its direct influence on the grain transportation dynamics and state governance of the Tonghui
Canal.!* This stage demonstrates how debates over the capital’s location directly translated into
the canal’s operational uncertainty, underscoring the canal’s dependence on imperial political
will.

The second period was the middle stage (1441-1528, 87 years). This periodisation focuses
on the continuous oversight of the Tonghui Canal in line with Beijing’s developing status as
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the imperial capital. During this timeframe, successive Ming rulers ordered the reexcavation
and extensive dredging of the canal. Under the Chenghua reign (1465-1487), the Tonghui
Canal attained nearly two years of navigability. Nevertheless, due to enduring constraints such
as water scarcity, technological obstacles, conflicts among interest groups, and administrative
inefficiencies, long-term, reliable transportation was never fully achieved. !> This stage
illustrates the paradox of state capacity: while the Ming state could mobilise large-scale
dredging, it failed to overcome structural constraints, showing the limits of imperial
engineering in the face of environmental and institutional challenges.

The third period was the late stage (1528-1644, 117 years). Spanning from 1528 to the
end of the Ming dynasty, it began with the successful rehabilitation of continuous
transportation in 1528, marking a period during which the Tonghui Canal fulfilled its
designated function in the capital’s grain transportation system. !® However, as the Ming
dynasty drew to a close, political corruption, budgetary disintegration, and the deterioration of
water management institutions resulted in a renewed decline in the canal’s navigability. This
stage highlights how institutional decay eroded earlier achievements, turning the canal into a
barometer of dynastic decline.

This chronological breakdown provides an understanding of the connection between
the Tonghui Canal’s grain transportation dynamics and state governance throughout history, as
well as the intricate institutional and technical roles that infrastructure played within the Ming
dynasty’s administrative structure. By showing how each phase of the canal’s history reflected
broader shifts in imperial capacity and political economy, the study situates the Tonghui Canal
as an analytical case through which to understand the relationship between infrastructure and
authority. It offers significant explanatory insight into the mechanisms through which the state
pursued political integration, resource coordination, and social control, thereby contributing to
broader theoretical discourse on the relationship between infrastructure and state authority in
imperial China.

This dynamic periodisation paradigm facilitates a more accurate assessment of
fluctuations in navigability and of the fundamental political, economic, and technical factors
driving these adjustments. It not only enhances understanding of the Tonghui Canal’s
fluctuations but also provides fresh insights into the shifting political dynamics, evolving
economic frameworks, and hydraulic innovations in the Beijing region across several historical
periods. In this way, the Tonghui Canal becomes more than a local case: it provides a critical
lens for historians to assess how infrastructure mediated the balance between environmental
constraints and imperial ambitions.

Dynamics of the Tonghui Canal: Navigation, Grain Transportation, and State
Governance

During the early and mid Ming dynasty (1368-1528), considerable upstream sections of the
Tonghui Canal, including Baifu Spring, were neglected, leading to silting and obstruction along
the entire transportation course of the canal.!” Although from 1403 the Ming rulers engaged in
significant negotiations and deliberations over the re-dredging of the Tonghui Canal to restore
its transportation function, the dynasty subsequently launched numerous dredging projects
along the riverbed at various intervals. These repeated but often ineffective efforts already
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suggest a structural governance problem: imperial ambition collided with technical limitations
and fragmented bureaucratic responsibility.

An analysis of the transportation conditions along the Tonghui Canal during this period
demonstrates that grain transport frequently fluctuated between navigability and interruption.
This study finds that the duration of interruptions in grain transport was markedly longer than
the periods of effective navigation. This imbalance is not only a technical record but a reflection
of how fragile state authority could become when infrastructure failed to meet political and
economic demands. An in-depth investigation of the fundamental causes of this historical
phenomenon indicates that multiple social factors, such as the political and economic context,
the advancement of hydraulic engineering technology, and the fierce rivalry between water-
based (transportation of grain via canal routes) and land-based (transportation of grain via
overland routes) factions, significantly influenced the transportation conditions of the Tonghui
Canal.'®

From 1368 until 1528, the interruptions to grain transport along the Tonghui Canal were
marked by their prolonged duration and persistence. This study finds that the primary causes
were attributable to the following factors: insufficient water sources; inadequate maintenance
and governance following Beijing’s decline in status as the capital; limitations in hydraulic
engineering technology; and conflicts of interest between water-based and land-based groups.
These issues show how environmental constraints, institutional weaknesses, and competing
economic interests intersected to undermine canal stability. The central concern, which
emerged between 1620 and 1644 was political corruption.'”

The first factor was the serious decline in water supply. Between 1368 and 1528, the
principal cause was the lack of maintenance of the upstream section of the Tonghui Canal,
which led to an insufficient water supply. The second cause of water source depletion was
largely associated with the construction of the Ming Tombs in 1409, which resulted in the
upstream section of the Tonghui Canal being legally declared a restricted area, thereby strictly
prohibiting any water diversion activities. As noted by Gao Shouxian, from that time onwards
proposals to utilise water from Baifu Spring were dismissed by geomancers, who argued that
the water in front of the Ming Tombs should not be diverted upstream.?’ Furthermore, the
section below Jishui Pond was simultaneously diverted by the Dam River, further diminishing
the water volume of the Tonghui Canal. Despite efforts to restore the canal’s transportation
system during the Yongle period (1403-1424), these attempts proved ineffectual due to human
factors. Chief among these were the prohibition on utilising the primary water source, Baifu
Spring, which resulted in persistent water scarcity, and the broader problem of water shortage
was intricately linked to environmental degradation caused by significant deforestation in the
Beijing region during that period. This was particularly associated with urban development in
Beijing, including the extensive reconstruction of the imperial palace, the construction of
official residences, and the establishment of housing for the general population, all of which
required substantial quantities of lumber. >! According to Ma Wensheng’s memorial,
particularly from the mid-Ming dynasty onwards, the official residences in the Beijing area
underwent significant renovations, resulting in the continual construction of large and
luxurious buildings.?? As indicated by the aforementioned data, urban development has
resulted in extensive deforestation in the regions surrounding Beijing, leading to a sustained
decline in forest coverage. Moreover, this process was further exacerbated by the climatic
conditions associated with the Little Ice Age. Collectively, these factors contributed to the
gradual depletion of water sources, increased siltation, and the deterioration of the Tonghui

10



Sejarah: Journal of the Department of History, Universiti Malaya;
Vol. 35 No.1 (June) 2026, 1-24; ISSN 1985-0611 e-ISSN: 2756-8253
https://doi.org/10.22452/sejarah.vol3Snol.1

Canal’s transport capacity. Thus, environmental stress combined with cultural restrictions
(geomancy and tomb protection) shows how ideology and ecology together constrained
hydraulic policy.

The issue of hydraulic engineering was substantial. The primary factor influencing the
navigability of the Tonghui Canal was the challenge of resolving the geographical elevation
disparity through hydraulic engineering technology. Owing to a height difference of about 6
zhang ** between Beijing and Tongzhou, the canal’s gradient was nearly one in 1,200. The
steep elevation of the Tonghui Canal caused the water to flow too rapidly to be effectively
controlled. For instance, efforts to rehabilitate the Tonghui Canal between 1442 and 1443 were
unsuccessful. The underlying reason was that key challenges in hydraulic engineering were not
adequately addressed: the northwest of Beijing is at a high elevation, and the topography from
Datong Bridge to Tongzhou resembles water descending from a great height. Mandating
dredging under such conditions was not merely futile but also potentially catastrophic.?* This
finding highlights the limitations of Ming technological capabilities, as large-scale
mobilisation of resources and labour was unable to overcome the absence of effective
engineering solutions for water level and gradient management.

The conflicts of interest between water-based and land-based groups were complex.
Various stakeholders competed for transportation resources and market shares, with the
fundamental cause rooted in the intense rivalry between these two interest groups. This study
demonstrates that, from 1441 to 1527, the land-based transportation faction posed a significant
challenge to the uninterrupted operation of the Tonghui Canal, gradually attracting greater
attention from Ming dynasty rulers, as evidenced by an analysis of historical documents. The
Ming Xiaozong Shilu (Veritable Records of Emperor Xiaozong of the Ming Dynasty) supports
this through a memorial submitted by Xu Ang,?* the Supervising Secretary of the Ministry of
Revenue. 2 He proposed the rehabilitation of the road extending from east of Datong Bridge
to west of Zhangjiawan for grain transportation and recommended replacing the gatekeeper at
Qingfeng Sluice with personnel tasked with road maintenance. His proposition was
subsequently endorsed by the rulers of the Ming dynasty. 2’ Upon reviewing previous historical
data and associated assessments, it is evident that the Ming dynasty prioritised land-based
transportation during this period. This policy bias was a direct cause of the Tonghui Canal’s
long-term interruptions in grain transport, especially when contrasted with the ineffective
support and general neglect of water-based transportation networks. Moreover, as Hu Kecheng
observes, human factors played a crucial role: influential communities and land-based
transportation interest groups, among other vested interests, consistently obstructed the
rehabilitation of the Tonghui Canal.?® This rivalry shows how canal policy was shaped as much
by factional lobbying and vested interests as by technical considerations, underlining the
political economy of infrastructure.

This study reveals that the power struggle between interest groups representing water-
based and land-based transport factions significantly influenced the situation of the Tonghui
Canal, as demonstrated by an analysis of the historical context. Particularly noteworthy were
influential social organisations, land-based interest groups, and other stakeholders that
obstructed the rehabilitation of the canal in pursuit of their own objectives. Profit-driven
interventions not only hindered the restoration and development of essential infrastructure but
also exposed the profound structural tensions and conflicts between public interest and private
gain in the policy making process of the time.?’ According to the Ming Xiaozong Shilu, from
1620 until the end of the Ming dynasty, corruption within the political system escalated, leading
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to protracted decision making and indecisiveness that hindered the prompt and effective
execution of dredging and other governance related operations on the Tonghui Canal.*° In short,
the breakdown of the infrastructure system cannot be attributed solely to technical failures
rather, it was deeply embedded in the political culture of the Ming dynasty, shaped by factional
rivalries, administrative inefficiencies and corruption.

Additionally, conflicts and inconsistencies among the management agencies constituted
a significant factor. During the early and mid Ming dynasty (1368-1528), the administrative
system of the Tonghui Canal was characterised by a proliferation of bureaucratic agencies that
frequently engaged in disputes over its governance and maintenance, thereby impeding
effective administration. Moreover, eunuch troops exerted substantial influence over the
operations of the Tonghui Canal. They frequently intervened in its governance for personal or
political gain, leading to dredging and maintenance activities that not only reflected the
competing interests and coordination challenges among various departments of the Ming state
but also underscored the complex interplay between imperial authority and the civilian
bureaucracy. The outcomes of these interventions were the result of continual negotiation
among multiple stakeholders and were significantly shaped by shifting power dynamics. The
study finds that disruptions to grain transport along the Tonghui Canal during the Ming dynasty
were caused by several interrelated factors, including water shortages, technological
constraints in canal engineering, competition between water and land transport interests, and
political corruption. These interrelated elements collectively hindered efforts to restore
uninterrupted transportation along the canal. The Tonghui Canal thus functioned as a
microcosm of Ming governance, where environmental, technological, and institutional
constraints exposed the fragility of state power.

Following the Tonghui Canal’s restoration in 1528, a systematic management
framework and the creation of dedicated management positions facilitated timely dredging and
maintenance, thereby ensuring its continued navigability during the Ming dynasty. From this
point onwards, the strategically significant role of the Tonghui Canal as a crucial link between
Beijing and Tongzhou, with both political and economic value, steadily emerged.

Between 1368 and 1528, multiple efforts were made by the Ming rulers to rehabilitate
the Tonghui Canal’s grain transportation function. Between 1476 and 1478, the canal was
intermittently restored for grain transport, but inadequate management and maintenance led to
a subsequent and prolonged cessation of operations. As Gao Shouxian has noted, it was not
until 1528 that the Tonghui Canal was successfully rehabilitated for grain transportation, since
nearly all earlier attempts had ended in failure.?' Nonetheless, these endeavours yielded
significant expertise that contributed to the effective rehabilitation and sustained transportation
of the Tonghui Canal in 1528. The failure—success trajectory of these projects shows how
accumulated technical knowledge, combined with institutional reform, eventually overcame
earlier blockages, marking 1528 as a watershed moment in Ming canal governance.

This study provides a systematic assessment and thorough analysis of the development
and evolution of transportation along the Tonghui Canal throughout a designated historical
period. The findings demonstrate that the canal significantly influenced the political, economic,
social, and environmental transformations in the Beijing region during the Ming dynasty. This
study identifies two key characteristics directly associated with the rehabilitation of grain
transportation on the Tonghui Canal during the Ming dynasty.
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One of the primary characteristics was the political situation of Beijing. As recorded in
the Ming Xizong Shilu, Beijing’s status as the capital throughout the Ming dynasty underwent
multiple alterations. ** An in-depth analysis of the Ming administration’s governance and focus
on the Tonghui Canal during both Beijing’s periods as the capital and as a non-capital
demonstrates the canal’s heightened significance when Beijing served as the imperial capital.
Table 1 outlines the distinct historical periods during which Beijing functioned as the capital,
thereby effectively illustrating the progression of its significance as the political centre. The
Tonghui Canal was closely linked to the development and functioning of the Ming capital. Its
history offers valuable insights into the relationship between infrastructure, state governance,
and imperial power during the Ming period.

Table 1: Beijing’s Tenure as the Ming Dynasty Capital and Non-Capital

Year Capital Non-Capital
1368-1420 - \
1421-1424 \ -
1425-1440 - \
1441-1644 \ -

Note: A check mark (V') indicates whether the period corresponds to Beijing serving as the
capital; absence of a mark denotes its status as a non-capital.

Sources: Zhang Tingyu, Ming Shi — Dili Yi (History of Ming— Geography I), B - HiFE—,
Vol.40, Beijing: Zhonghua Book Company. Reprint, 1974, p. 881, 883, 884.

This study demonstrates that a comparative analysis of the data in Table 1 and the
developmental status of the Tonghui Canal during analogous historical periods reveals that the
canal’s historical evolution in the Ming dynasty was closely associated with Beijing’s status as
the capital. Furthermore, by examining Beijing’s political status as both capital and non-capital
during various phases of the Ming dynasty, one can clearly observe the transformation of the
Tonghui Canal’s transportation conditions, thereby demonstrating the intrinsic relationship
between grain transportation and Beijing’s political status. This confirms that fluctuations in
the canal’s navigability were not isolated technical episodes, but structural consequences of
political decisions tied to the fate of the capital itself. For example, following the official
relocations of the capital to Beijing in 1421 and 1441, respectively, and the rehabilitation of
transportation in 1528, the Tonghui Canal as a crucial waterway linking Beijing and Tongzhou,
was indispensable in securing the supply of grain and goods to the capital and in fostering
economic development.

Examining Beijing’s status as both capital and non-capital throughout Ming history
demonstrates that political changes directly affected Tonghui Canal transportation. In
particular, from 1368 to 1402, when Beijing was not yet the national capital, the Tonghui Canal
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experienced frequent service delays, and transportation records were scarce except for military
requirements. According to the Ming Xizong Shilu, when the Ming dynasty designated Beijing
as its capital in 1403, the canal’s strategic significance increased markedly. Beginning in 1406,
with the massive construction of the Forbidden City and other royal architectural complexes,
the demand for building materials and supplies grew substantially, drawing the ruler’s attention
to the Tonghui Canal.** For example, in 1407 and 1412, the Ming dynasty undertook extensive
restoration of the Tonghui Canal. This demonstrates the dynasty’s commitment to the canal’s
development and the substantial impact of Beijing’s political status on its historical dynamics.
Following the official relocation of the capital to Beijing in 1421, the Tonghui Canal became
an essential waterway linking Beijing and Tongzhou. The transportation of grain and other
commodities along this route was vital to the capital’s development and stability, particularly
after 1528. This linkage highlights how infrastructural choices were not only reactive to
immediate needs but part of a broader strategy of consolidating imperial authority in the new
capital. As Hu Kecheng’s research shows, the successful rehabilitation of the Tonghui Canal
resolved a persistent problem that had plagued rulers during the early and mid Ming dynasty.
Upon completion, the annual savings in transportation costs and associated charges exceeded
100,000 taels of silver. >

Moreover, this study demonstrates that the Tonghui Canal received greater attention
when Beijing served as the capital. For instance, during Beijing’s tenure as the capital, the
Ming dynasty maintained the canal by ensuring its protection and continued availability. It is
evident from the Tonghui Canal’s grain transportation conditions prior to 1528 that the
dynasty’s focus and dedication in administering the canal fluctuated in accordance with
Beijing’s status as the capital. This indicates that political considerations heavily influenced
the management of the Tonghui Canal. The case demonstrates that infrastructure development
in premodern states was closely connected to the political and administrative functions of
capital cities, where the demands of governance, economic management, and state authority
intersected.

A close relationship existed between the Tonghui Canal’s role in grain transportation
and Beijing’s political prominence as the Ming dynasty’s capital. Both were interdependent
and reflected the broader fluctuations of Ming history. The rise and decline of the Tonghui
Canal represent not only the Ming dynasty’s grain and commodities transportation system but
also the wider impact of governmental decisions on water transportation and the political
economic order. In this sense, the Tonghui Canal becomes an analytical lens to study how Ming
rulers leveraged, neglected, or restructured infrastructure in response to shifting political
economies.

The decision to restore the Tonghui Canal was significantly influenced by economic
concerns. After the Ming relocated its capital to Beijing, the extravagant expenditures of the
Ming court, along with the salaries of officials and soldiers, became major factors driving the
demand for grain transportation. The central governing institution of the Ming dynasty was
vast and complex, forming what has been described as a large parasitic system. For example,
according to the Ming dynasty’s salary system, royal family members, including princes,
princesses, junior princes, and their children, received annual grain allowances ranging from
50,000 to 500 dan,>® depending on their rank. This indicates that the expenditure on grain
allowances for the royal family alone far exceeded the annual regular grain supply available to
Beijing. Thus, the fiscal drain of elite maintenance transformed the Tonghui Canal into a
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lifeline for the dynasty’s survival, illustrating how infrastructural policy was deeply tied to elite
consumption and court politics.

Moreover, after the Ming dynasty relocated its capital to Beijing, according to Han
Guanghui and Cao Shuji’s study, the population in the Beijing region experienced a rapid
increase. From the Hongwu period (1368-1369, when the population in the Beijing area was
approximately 100,000) 3 to the Jiajing period (1522-1566, when it reached 1.2 million),*® the
population size of Beijing increased twelvefold. According to scholar Han Guanghui,*® by
1587, the population had reached 1.85 million.

In addition, the total number of garrison troops reached over 500,000 during the Yongle
reign (1403-1424). The number of palace attendants and eunuchs who directly served the daily
life of the imperial family was approximately 5,000 before the Zhengtong reign (1436-1449),
but by the mid to late Ming dynasty (1528-1644) this figure had risen to about 15,000. This
considerable demographic growth posed a major challenge to the capital’s material supply
system, significantly complicating the assurance of material provision. Furthermore,
considering that material productivity in the Beijing region during that period was severely
constrained, production was inadequate to meet the fundamental needs of its substantial
population, with supplies of grain and essential goods heavily dependent on Southern China.
Therefore, the Tonghui Canal’s importance was undeniable. The demographic surge magnified
the infrastructural bottlenecks, making the canal’s navigability not just an economic issue but
a central determinant of dynastic stability.

Hence, with Beijing as the capital, its requirement for material resources increased
substantially, as evidenced by the preceding analysis and associated historical data. These
materials were predominantly delivered via transportation from the southern regions. Thus, the
expense of transporting grain and goods from the south represented a considerable financial
burden. According to the Ming Shizong Shilu, prior to the reopening of the Tonghui Canal,
southern grain boats were restricted to docking at Zhangjiawan, necessitating the hiring of carts
and porters to deliver a portion of the grain overland to Beijing, thereby imposing a significant
economic strain on the fiscal revenue of the Ming dynasty. *°

The transportation costs between Beijing and Tongzhou were prohibitively high, nearly
equalling the costs of transporting commodities from the south to Tongzhou. Yuan Huang’s
memorial states that the grain transportation route from Suzhou and Songjiang to Zhangjiawan
via the canal extended over 3,700 /i, ! although the overland trip from Tongzhou to Beijing
was only 60 /i. Yet the transportation costs for both routes were almost equal. He argued that
the navigability of the Tonghui Canal could provide significant economic value. ** This
comparison highlights the irrationality of overland reliance and explains the strong policy
impetus for the canal’s rehabilitation.

According to the Ming Shizong Shilu records, the considerable financial benefits of
rehabilitating the Tonghui Canal served as the primary motivation for the Ming authorities to
consistently submit memorials in support of its restoration for grain transportation purposes.
Following the successful rehabilitation of the canal in 1528, * the cost of transporting grain
that year was only 7,000 taels of silver, ** while the total grain transported to Beijing via the
Tonghui Canal amounted to 1,993,800 dan, resulting in savings of over 113,300 taels*® in
transportation costs for the dynasty. In other words, the rehabilitation of the Tonghui Canal
alone yielded annual savings of more than 100,000 taels in transportation costs. Additionally,
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the canal’s rehabilitation facilitated the direct delivery of grain, supplies, and commodities
from the southern regions to Beijing. This transformation not only reduced transportation time,
curtailed expenses, and accelerated the movement of goods but also fostered commodity
exchange and commercial prosperity between Beijing and Tongzhou. Thus, the Tonghui Canal
functioned simultaneously as an economic artery and as a tool of fiscal consolidation,
deepening our understanding of how infrastructure underpinned state survival in late imperial
China.

Moreover, with the steady growth of water-based transportation and the circulation of
commodities, the Ming dynasty’s fiscal revenues experienced a major increase. Grain and
commodities, constituting significant sources of taxation, boosted national treasury income
owing to heightened transportation efficiency. As noted by Hu Mangquan, the rehabilitation of
the Tonghui Canal significantly contributed to economic development in the Beijing region. It
strengthened Beijing’s position as a major economic centre in northern China and stimulated
broader economic growth during the Ming dynasty. *® Taken together, these developments
show that the Tonghui Canal was not merely a hydraulic project but a central axis where
political authority, economic capacity, and infrastructural technology intersected, making it a
model case for analysing state power in Ming China.

Conclusion

This study examines the interruption and restoration of the Tonghui Canal during the Ming
dynasty within the broader context of state governance and water management. The findings
indicate that a range of structural challenges affected the stability of the canal system. Water
shortages reflected both environmental constraints and human intervention, technological
limitations reduced transport efficiency, competing interests among transport stakeholders
generated social tensions, and political corruption weakened institutional effectiveness. The
study further demonstrates that Beijing’s status as the imperial capital, together with the central
government’s concern for securing a stable supply of resources to the city, constituted the
principal driving forces behind the reconstruction and continued maintenance of the Tonghui
Canal.

The Tonghui Canal played a vital role in grain transportation and state governance
during the Ming dynasty, exerting a significant influence on the political, economic and social
development of the Beijing region. This study critically examines a wide range of historical
sources to analyse changes in the canal’s transport functions and governance roles, with
particular attention to the political, economic, social, technological and environmental factors
that shaped these developments. The wider implications of these transformations for regional
society are also explored.

The findings contribute to a deeper understanding of the relationship between hydraulic
management, state governance and economic development in Ming China. It also offers
valuable historical perspectives on water resource management by highlighting the importance
of coordinated governance, institutional effectiveness, and informed policy decisions in
maintaining large-scale infrastructure systems. At the same time, the case of the Tonghui Canal
reveals the limitations of the Ming state's capacity. Although successive rehabilitation efforts
improved the canal’s operation, many underlying structural challenges remained unresolved,
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leaving the system vulnerable to recurring disruptions and long-term instability. This suggests
that state intervention alone was insufficient to guarantee the long-term stability of hydraulic
infrastructure when environmental constraints, technological limitations and institutional
weaknesses remained unresolved.

It demonstrates that the Tonghui Canal’s historical fluctuations were not attributable to
a single cause but rather emerged from a confluence of structural difficulties. Primary factors
included severe water shortages, limitations in hydraulic engineering technology, conflicts
between water-based and land-based interest groups, and widespread governmental corruption,
all of which reduced the Tonghui Canal’s transportation capacity. In contrast, the reinstatement
of Beijing as the imperial capital, together with its enhanced political significance and
considerable economic requirements, constituted the principal motivators for the Tonghui
Canal’s rehabilitation as a transportation route. More importantly, these findings indicate that
the operation of the Tonghui Canal was closely tied to the priorities of the Ming state. The
canal’s reconstruction was driven not merely by economic considerations but by broader
concerns relating to political legitimacy, fiscal security and the maintenance of imperial
authority in the capital region.

Rather than portraying the Tonghui Canal as a linear success story, this study highlights
the fragility of its navigability and the contested nature of its governance. Its history illustrates
both the ambitions of the Ming state to consolidate authority through infrastructure and the
persistent challenges that undermined these ambitions. The evidence therefore, challenges
interpretations that view hydraulic projects solely as demonstrations of state power. Instead,
the Tonghui Canal reveals the extent to which state authority depended upon continual
negotiation between environmental realities, technological capabilities, administrative
effectiveness, and local interests.

This historical dynamic process emphasises the complex relationship between
hydraulic infrastructure and state governance, while also illustrating the strategic importance
of canal networks in urban development. Ultimately, the Tonghui Canal serves less as a symbol
of uninterrupted achievement than as a reminder of the tensions between technological capacity,
environmental limits, political ambition, and administrative resilience in premodern China. Its
history further demonstrates that infrastructure functioned not only as a material foundation of
governance but also as a critical indicator of the strengths and limitations of state capacity in
responding to long-term structural challenges.
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