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Abstract: This study provides an in-depth analysis of the natural characteristics of the L6 River within Pha Tho
Province and elucidates its significance across major economic sectors. It further examines the river’s ecological values
and the pressing environmental issues currently confronting the region. On that basis, the paper proposes strategic
orientations and comprehensive solutions for the sustainable management, exploitation, and conservation of the L& River,
with the overarching goal of promoting long-term, sustainable development for Phil Tho Province and the northern midland
region as a whole.
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1. INTRODUCTION

Phu Tho Province, located in the northern midland and mountainous region of Vietnam, occupies a position of
strategic importance in both natural and socio-economic dimensions. Renowned as the “confluence of three rivers,” where
the Red, Pa, and Lo Rivers converge, the province is endowed with a rich hydrological network that has profoundly shaped
its landscape and development trajectory. Among these river systems, the L River holds a particularly distinguished status,
not only for its historical and cultural symbolism but also for its pivotal role in the province’s economic vitality and
ecological integrity. The river serves as a vital source of water and fertile alluvium for agriculture, a major transportation
corridor, and a defining element of the regional landscape.

The L6 River has been deeply intertwined with the socio-economic evolution of Pht Tho across multiple sectors—
ranging from agriculture, industry, and transportation to tourism and cultural development. Ecologically, it constitutes a
cornerstone of the province’s natural system, contributing to environmental equilibrium, the preservation of biodiversity,
and the stability of the northern midland ecological landscape. Nevertheless, under the accelerating pressures of
urbanization, industrialization, and climate change, the L6 River is facing a series of critical challenges, including water
contamination, riverbank erosion, depletion of aquatic resources, and disruption of ecological balance.

Given these circumstances, a comprehensive examination of the L6 River’s role in fostering economic
development and sustaining ecological resilience within Phii Tho Province is of profound theoretical and practical
significance, offering essential insights for the pursuit of sustainable regional development.

2. Research Findings
2.1. Geographical and Hydrological Characteristics of the L6 River System in Phui Tho Province

The L6 River, a principal tributary of the Red River system, originates in the high mountainous region of Yunnan
Province, China. Upon entering Vietnamese territory, it flows through Tuyén Quang Province before meandering into Pha
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Tho and ultimately converging with the Red River at Thanh Miéu Ward. The river stretches approximately 270 kilometers
in total, of which nearly 80 kilometers traverse the landscape of Phu Tho Province.

The terrain flanking the L6 River within Phut Tho is predominantly composed of low hills interspersed with valleys
characterized by gentle slopes, creating favorable conditions for both settlement and agricultural cultivation. Along the
riverbanks, expansive alluvial terraces have formed, enriched with fertile silt deposits that nurture intensive agricultural
zones. The river basin in this region is complemented by a diverse network of tributaries and minor streams, which
collectively contribute to the regulation of flow dynamics and ensure a stable hydrological regime throughout the year.

Hydrologically, the L6 River exhibits a pronounced seasonal variation. The rainy season, extending from May to
October, accounts for approximately 70-75% of the river’s total annual discharge. During the dry season (from November
to April), the river’s flow remains relatively consistent owing to the sustained contributions of upstream reservoirs and
secondary tributaries.

The riverbed is broad and at times treacherous, particularly during the monsoon months when water levels surge
and currents become turbulent. Conversely, in the dry season, the L6 River assumes a tranquil and poetic character,
embodying the serene beauty of the northern midland landscape.

Thanks to its vigorous current, high sediment load, and moderate channel gradient, the river possesses a strong
capacity for flood dispersion. However, these same hydrodynamic features also give rise to localized challenges, such as
riverbank erosion in densely inhabited areas.

Beyond its geomorphological and hydrological importance, the L6 River represents a cultural and historical
emblem of Phu Tho. It has long been interwoven with the material and spiritual life of the northern midland communities,
shaping their patterns of settlement, agricultural practices, and cultural identity over millennia. As both a natural artery and
a cultural symbol, the L6 River continues to define the landscape and heritage of Phu Tho in profound and enduring ways.

2.2. The Role of the Lo River in the Economic Development of Phu Tho Province
Agriculture and Irrigation

The L6 River serves as the principal water source supporting agricultural production across numerous localities
in Phi Tho Province. Its abundant and nutrient-rich flow provides highly favorable conditions for the development of
specialized agricultural zones cultivating staple crops, industrial plants, and fruit trees. Along its fertile banks have emerged
well-known production areas for tea, pomelo, oranges, and wet rice — all of which form the agricultural backbone of the
province.

The irrigation infrastructure along the river has been continuously constructed, upgraded, and expanded to
maximize the utility of this vital water resource. Major pumping stations such as Ha Hoa, Thanh Ba, and Phu Ninh supply
irrigation water for tens of thousands of hectares of farmland. Additionally, the alluvial deposits carried by the L6 River
enrich the soil with essential nutrients, enhancing fertility and mitigating land degradation.

Beyond crop cultivation, the river’s water resources are also harnessed for aquaculture. Riverbank and floodplain
areas have been increasingly utilized for fish farming, generating additional income for local communities. In several
localities, integrated agro-aquatic farming models have been established, efficiently combining crop cultivation with fish
production to optimize land and water use.

Hydropower and Energy Development

The L& River system holds a strategically important position in the regional energy landscape. A series of
hydropower facilities have been developed along its upper reaches — most notably the Tuyén Quang Hydropower Plant
(formerly known as Thuy dién 8B) — which plays a critical role in regulating water flow and supplying electricity to the
northern midland provinces, including Phtt Tho. The controlled release of water from upstream reservoirs helps mitigate
flood risks during the rainy season while maintaining stable water levels in the dry months.

Although no large-scale hydropower plants have been constructed directly within Phii Tho’s territory, the province
nonetheless benefits significantly from the cascading hydropower systems along the L& River. These systems ensure a
stable and sustainable electricity supply, creating favorable conditions for industrial expansion, service development, and
the improvement of living standards.

Furthermore, ongoing research has identified the L& River corridor as possessing considerable potential for the
development of renewable energy sources — including small-scale hydropower, tidal energy, and biomass-based energy
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production along its banks. Such initiatives align with Phu Tho’s long-term strategy toward a clean energy transition and
sustainable economic growth.

Transportation and Trade

The L6 River is one of the most vital inland waterways of the northern midland region, serving as a major
transportation corridor connecting Phut Tho with the provinces of Ha Giang, Tuyén Quang, Vinh Phtic, and the capital city
of Ha N¢i. Owing to its stable flow and sufficient depth, the river is navigable by vessels with a capacity of 300-500 tons,
enabling the efficient movement of goods and materials.

A network of river ports—such as Poan Hung, An Pao, and Viét Tri—functions as key logistical hubs for the
transshipment of commodities, including construction materials, agricultural products, coal, and consumer goods. The
exploitation of the Lo River’s waterway transport system has significantly alleviated pressure on the regional road network,
reduced transportation costs, and enhanced interprovincial trade and economic integration.

In the context of the emerging green economy, inland waterway transport on the L& River is increasingly
recognized as an environmentally sustainable alternative to road transport, thanks to its lower emissions, greater fuel
efficiency, and reduced ecological footprint. This shift aligns with broader national goals for sustainable logistics and low-
carbon economic development.

Tourism and Cultural Heritage

Beyond its economic functions, the L& River embodies profound historical and cultural significance. It is
inextricably linked with the Battle of the L& River in 1947—one of the most celebrated military victories of the Vietnamese
armed forces and people during the resistance war against French colonialism. This historical event has immortalized the
river as a symbol of national pride, resilience, and unity.

The L6 River’s image has also been deeply woven into Vietnamese literature, poetry, and music, where it is often
portrayed as both majestic and lyrical—an enduring emblem of the northern midland spirit. Its tranquil landscapes,
historical landmarks, and cultural associations offer considerable potential for developing river-based tourism, integrating
ecological experiences with cultural discovery. In this sense, the L& River not only sustains livelihoods but also nurtures
the cultural identity and collective memory of Phu Tho’s people.

At present, the L6 River and its surrounding areas are being developed for ecotourism as well as historical—cultural
tourism, offering a diverse range of activities such as fishing, sightseeing, and river excursions. These experiences are often
combined with visits to renowned destinations like the Ao Gidi — Subi Tién ecological area, the Lo River Victory
Monument, and the riverbank villages famous for their traditional Xoan and Gheo folk singing, including Hung L6 and
Phuong Lau, along with the Hung Kings Temple Historical Complex.

2.3. The Role of the L6 River in Ecological Conservation

The L6 River serves as a critical ecological corridor within the natural landscape of Pht Tho. Its main channel,
along with tributaries, reservoirs, and wetlands, forms an interconnected aquatic network that sustains biodiversity across
the northern midland region.

Alluvial banks, riparian forests, and upstream woodlands provide habitats for numerous endemic and rare species
of flora and fauna. The river’s freshwater ecosystem harbors economically and scientifically valuable fish and shrimp
species, including pangasius, mahseer, goby, and river shrimp. Particularly noteworthy is the presence of the Anh Vil fish,
found exclusively at the river’s confluence, making this area a unique habitat for the species. Riparian vegetation also plays
a crucial role in stabilizing riverbanks, preventing erosion, absorbing CO., and contributing to local climate regulation.

Moreover, the L6 River performs essential hydrological functions, including regulating water flow, replenishing
groundwater, and maintaining soil moisture—benefiting agricultural ecosystems along its banks. The presence of the river
helps moderate Phu Tho’s climate relative to regions at similar latitudes, reducing the severity of droughts and extreme
heat events.

From a conservation perspective, maintaining the river’s environmental flow and water quality is vital for the
downstream ecosystems of the Red River, ensuring sustainable development not only for Phti Tho but also for the entire
river basin.

© South Asian Research Publication, Bangladesh Journal Homepage: www.sarpublication.com 273



Dao Thi Kim Qué et al, South Asian Res J Human Soc Sci; Vol-7, Iss-6 (Nov-Dec, 2025): 271-275

2.4. Environmental Issues and Current Challenges

Alongside socioeconomic development, the L6 River faces serious environmental challenges:

Water Pollution: Discharges from industrial zones, craft villages, urban areas, and riverside communities remain
insufficiently treated, leading to water quality degradation. Eutrophication and algal blooms reduce dissolved oxygen
levels, negatively impacting aquatic life.

Over-Extraction of Sand and Gravel: Excessive mining has caused riverbank erosion, disrupted flow balance, and altered
riverbed morphology. This not only threatens homes and farmland but also diminishes alluvial plains—essential livelihoods
for local residents.

Decline in Aquatic Resources: Unsustainable fishing practices such as electrofishing, explosives, and destructive gear
have caused local extinctions of economically valuable fish species. Additionally, changes in flow regimes and water
temperature driven by climate change further stress the aquatic ecosystem.

Climate Change Impacts: Altered rainfall patterns and flow regimes increase the frequency of floods during the rainy
season and droughts during the dry season. Extreme events like heavy rainfall, flash floods, and landslides are intensifying,
causing significant human and economic losses.

These challenges underscore the urgent need for integrated, sustainable management of the L6 River, balancing
ecological conservation with economic utilization and community resilience.

2.5. Solutions and Directions for Sustainable Development

To maximize the Lo River’s role in economic development while maintaining ecological balance, a comprehensive, multi-
faceted approach is essential:

Strengthen Integrated Basin Management: Enhance coordinated management of the L& River across all provinces in
the basin—Ha Giang, Tuyén Quang, Phu Tho, and Vinh Phtic. Establishing interprovincial coordination mechanisms will
improve control over water resources, water quality, and sustainable resource utilization.

Enhance Pollution Monitoring and Control: Implement an automated water monitoring system and make water quality
data publicly accessible to track pollution sources. Industrial zones and riverside craft villages must install wastewater
treatment systems that meet environmental standards before discharge.

Rational Sand and Gravel Exploitation: Permit extraction only in areas with minimal impact on river flow.
Simultaneously, strengthen riparian vegetation and riverbank reinforcement to prevent erosion and maintain river
morphology.

Restore and Protect Riparian Ecosystems: Long-term conservation should include reforestation of upstream areas,
restoration of wetlands, and protection of rare aquatic species. Establishing ecological reserves along the L& River can
integrate scientific research with ecotourism development.

Promote Green Tourism and Ecological Economy: Develop community-based tourism and organic riverside agriculture
to generate employment, increase local incomes, and encourage community participation in environmental protection.
Strengthen Community Education and Environmental Awareness: Raise public and business awareness about the
ecological and cultural value of the L6 River and the consequences of pollution through campaigns, workshops, and
educational programs.

Advance Scientific Research and Technological Application: Utilize GIS, remote sensing, and hydrological modeling
to monitor riverbed changes, forecast floods, and support sustainable planning and development strategies.

Implementing these measures will ensure that the L& River continues to serve as a lifeline for economic growth,
apillar of ecological integrity, and a cornerstone of cultural heritage for Phti Tho Province and the broader northern midland
region.

3. CONCLUSION

Alongside the Thao and Pa Rivers, the L6 River forms the lifeblood of Pht Thg Province, standing as one of its
most distinctive symbols. The river not only provides precious water and alluvial resources for agricultural production but
also serves as a critical transportation route, energy corridor, and ecological space. It has played—and continues to play—
a pivotal role in shaping the socioeconomic landscape of the northern midlands, while maintaining environmental balance
and biodiversity conservation.

However, under the intense pressures of industrialization, urbanization, and climate change, the L6 River faces
significant challenges, including pollution, bank erosion, and ecological degradation. Without effective management, the
river’s natural and economic values could be severely compromised in the near future.

Therefore, there is an urgent need for integrated and sustainable basin management that harmonizes economic
development with environmental protection. Conserving and enhancing the value of the L& River is not only the
responsibility of Phu Tho but also a shared obligation of all provinces within the basin and of society at large.
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Maintaining the L6 River as green, clean, and sustainable is synonymous with safeguarding the natural foundation
for the long-term development of the homeland of the Vietnamese nation.
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