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Abstract

The rise of China has intensified the rivalry in the Indo-Pacific region. With a major portion of the world's
maritime trade routes passing through it, the Indian Ocean’s significance has increased over the last three
decades. The Ninety East Ridge (NER), located near the Malacca Strait, has become the region's most
strategic area, with China showing increased interest in it. With its civil-military fusion strategy, China is
surveying the NER with dual purpose, posing its research vessels as having scientific purposes. The data
gathered by it will give China a strategic advantage in a conflict situation, particularly in submarine
warfare.

This article examines the strategic importance of the Ninety East Ridge, China’s strategy in the Indo-
Pacific and NER, and its growing presence in the region; what consequences it will have on India; and
probable counter-strategies by India.
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Introduction

The Indian Ocean region has long been an important route for trade, business, and the supply of energy.
China now desires direct access to the Indian Ocean region, just as Soviet Russia did during the Cold War.
With 50% of daily global oil transfers and 80% of the world's maritime oil traffic going through it, it is
the busiest trade route in the world. As China's economy and military have grown over the past three
decades, it has become an increasingly significant trade route. Southeast Asian nations, the United States,
Australia, Japan, the United Kingdom, India, and other regional and extraregional powers are showing
interest in it. It features some of the most important strategic chokepoints, including the Strait of Malacca,
Strait of Hormuz, Strait of Sunda, and Strait of Bab EI-Mandeb. These chokepoints will be crucial in
disputes, conflicts, and rivalries for regional dominance. With the Pacific Ocean to its east and the South
China Sea to its south, China aspires to dominate the Indo-Pacific.

The Malacca Strait, which connects the Indian and South China Seas, is an important trade route. It handles
around 80% of China's trade. China wants supremacy over this area because it may become a crucial
chokepoint during a conflict or disagreement with other powers.

The Ninety East Ridge (NER) is located near the crucial Malacca Strait, which is the longest linear
undersea mountain ridge. This location is very significant, because it may become a shield in a conflict
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situation. This region has been under discovered. China has shown a strong interest in it over the past ten
years, deploying numerous dual-nature research vessels for important strategic data collection, as China
thinks it may become a key location for submarine warfare in a conflict.

The undersea research domain has grown significantly during the past thirty years, primarily in the Indo-
Pacific area. Many research vessels and underwater sensors are used in this field to collect strategic data,
such as the geological features of the seabed, the salinity of the water, and the presence of hydrocarbons,
all of which provide major advantages in submarine warfare. It can also be used to gather information
about nearby military sites, warships, hostile radars, and submarines. In this field, China has established
itself as a dominant player. It portrays its research vessels as being utilized for scientific objectives and
uses a dual-use strategy. In the West, military warships and private scientific research vessels can be
distinguished clearly, but in China, this is not the case because China controls the majority of Chinese
institutions.

According to a report by Reuters, around 42 Chinese research vessels have been actively surveying key
maritime regions over the past five years. Research vessels such as Shi Yan, Xiang Yang Hong 06, and
Dong Fang Hong 3 have been actively surveying around the Indian Ocean and the Ninety East Ridge.

Understanding the Ninety East Ridge (NER)

As the name suggests, it is situated near the 90° meridian east near the Bay of Bengal southward towards
the Southeast Indian Ridge (SEIR), though the feature continues to the north, where it is hidden beneath
the sediments of the Bengal fan. NER is located between 31'S and 9'N. It is a 5000 km (3100 mi) long
linear intraplate rise on the Indian Ocean. The Kerguelen plume, a hotspot trace, produced the longest
linear rise in the world. It is the biggest aseismic volcanic lineament in the world. The expansion of the
plate boundary zone dividing the Australian and Indian plates gave rise to NER. It separates the east and
west portions of the Indian Ocean. Compared to the northern end, the southern end is wider.

Submarine Warfare Advantage

China is surveying in the Indian Ocean region. China employs dual-purpose scientific research vessels
from private universities. The information obtained would be crucial for Chinese submarines attempting
to get through the east IOR and the shallow seas of the Malacca Strait, causing great concern to India.
Seismic data is essential for evaluating geological conditions, hydrocarbon occurrence, water and seabed
conditions, and undersea detection. It can maximize the performance of SONAR, which uses the sound
that submarines generate or echo to identify them. Scientific research vessels can also employ their
instruments for naval surveillance, obtaining information about nearby foreign military installations and
vessels. Experts also suggest that the Chinese survey activities near Indonesia and the Indian archipelago'’s
Andaman and Nicobar Islands aim at finding the US Navy’s ‘fish-hook’ sensor networks. The network is
designed to raise an alarm when a Chinese submarine enters the Indian Ocean.

China’s Malacca Dilemma

China’s primary concern is its geographical location. It is encircled by the South China Sea, with the
Pacific Ocean to the east and the Indian Ocean to the west. China does not control the key strategic points
near its geographic boundaries. China wants its influence in the region to increase along with its power.
The "Strait of Malacca,” which links the Indian and South China seas, is located near Malaysia and the
Indian island of Andaman and Nicobar. It is a narrow trade route, which receives almost 20% of the world's
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energy supply. According to ORF, China is especially concerned because almost 80% of its energy supply
passes through it. It is essential to China's industrial economy and trade flows because it connects Middle
Eastern energy producers with East Asian consumers in the shortest and most efficient way possible by
sea. The 'Strait of Malacca' might become a critical chokepoint in a major conflict, threatening China's
manufacturing exports, energy security, and overall economic stability. In an effort to reduce risk, China
has responded by diversifying, investing in overland pipelines, improving connectivity through the Belt
and Road program, and expanding port networks throughout the Indian Ocean—also known as the "String
of Pearls"— However, the efficiency and impact of these alternatives remain limited. China is
fundamentally exposed to potential maritime disruptions because none can match the Malacca route's
speed, capacity, and cost advantages. China wants to be prepared for any future conflicts that may arise.
As a result, it is conducting a thorough surveillance of the neighbouring Ninety East Ridge, which will
provide China with strategic advantages in submarine warfare.

Transparent Ocean strategy

Wau Lixin, an Ocean University scientist, suggested an ambitious effort in 2014 to create a "Transparent
Ocean" by installing sensors that would allow China to gain a full understanding of the water's properties
and circulation in specific places. The project began in the South China Sea, and according to Ocean
University's public statements, it has now built an observation system that spans the deep-sea basinlt was
initially presented as a scientific data collection program. However, in the years that followed, the Chinese
strategy was exposed to be a dual-purpose strategy to gain a strategic advantage.
The project was created to “ensure maritime defence and security,” according to Shandong province
government officials in 2017, signalling the Chinese intent to obtain maritime strategic data that could be
useful in a military conflict. They specifically tied the project to a U.S. military effort to create an
American ocean sensor network.

China now intends to expand beyond the South China Sea to the Indian Ocean in order to challenge its
adversaries, particularly the United States and India.

Activities around Ninety East Ridge

According to a Reuters report, at least 42 Chinese research vessels have been actively surveying key
maritime regions over the past five years.

In Aug. 2019, a Chinese survey vessel, Shi Yan 1, came 460 km east of the Indian island of Port Blair and
was forced to move out by the Indian Navy’s warship.

In Dec 2019, another of its survey vessels, Xiang Yang Hong 06, reportedly deployed at least 12
underwater gliders in the Indian Ocean.

Dong Fang Hong 3, operated by Ocean University of China, conducted repeated missions near Taiwan,
Guam, and across strategic stretches of the Indian Ocean between 2024 and 2025. The vessel’s
movements, sailing in tight, grid-like patterns, indicate systematic seabed mapping. It also checked on
underwater sensor arrays near Japan and crisscrossed waters between Sri Lanka and Indonesia, covering
approaches to the Malacca Strait, including the Ninety East Ridge area.

Shi Yan 6 conducted a new survey in the Indian Ocean region in March 2025, operating near the Ninety
East Ridge, before arriving in Male, Maldives, Damien Symon said. Equipped with advanced sub-bottom
profilers, magnetometers, and multibeam echo sounders, Shi Yan 6 is capable of generating detailed
seabed profiles. The deployment of Shi Yan 6 coincided with the presence of other Chinese research
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vessels in the Indian Ocean, including Shen Hai Yi Hao and Lan Hai. Together, these ships were engaged
in survey operations across different parts of the region, from the Bay of Bengal to the Arabian Sea. The
strategic significance of these surveys was further underscored by regional developments, including the
cancellation of a planned BrahMos missile test near the Andaman and Nicobar Islands.

Last year, Yuan Wang 5, one of China’s latest generation space-tracking ships—used to monitor satellite,
rocket, and intercontinental ballistic missile launches—docked at Hambantota Port in Sri Lanka.
According to Chinese academic and governmental records cited in a report, in the Indian Ocean, hundreds
of sensor arrays have been placed around India and Sri Lanka, including along the Ninety East Ridge.
Additionally, experts speculate that the Chinese survey operation in the vicinity of Indonesia and the
Andaman and Nicobar Islands is intended to locate the "Fish Hook" sensor networks of the US Navy.
When a Chinese submarine enters the Indian Ocean, the network is intended to sound the alarm.

This explains Beijing's growing emphasis on expanding submarine operations in the Indian Ocean,
monitoring underwater activity, and mapping seabed pathways across the strait.

Dual-use nature

China employs dual-purpose scientific research vessels from private universities. Chinese President Xi
Jinping is in favor of this Civil-Military fusion. The information obtained would be crucial for Chinese
submarines attempting to pass through the east Indian Ocean Region and the shallow seas of the Malacca
Strait, greatly upsetting India.

Under the guise of a scientific expedition, it was utilized to obtain intelligence. Seabed topography, water
temperature, salinity, and currents are among the data gathered that can be utilized for military objectives
such as submarine detection and stealth, as well as the positioning of underwater sensors and weaponry.

Impact on India’s security

Military Impact

China's presence in the IOR and the Ninety East Ridge area makes Indian submarines more vulnerable in
the region. India's desire to make its presence felt in the region is neutralized. It also provides China with
strategic advantages in the Indian Ocean, which is a major maritime sea route for it.

India can be encircled by Chinese sensor deployment in the region. China has already demonstrated its
power projection by deploying an array of sensors near India and Sri Lanka, and it will seek to undermine
India's might. These sensors can also be utilized to collect data for India's missile program and other
critical military infrastructure. China would have access to key critical areas where India’'s missile program
is being developed.

The Strait of Malacca, which might become a critical chokepoint, could become meaningless, and India's
surprise strategic advantage would be reduced in the event of a conflict.

Strategic Impact

China will have a major presence in the Indian Ocean, which gives India a strategic hold. India will be
encircled by the Chinese military in the Indian Ocean, and India’s maritime dominance over the Indian
Ocean will be reduced. Control over the Ninety East Ridge will pressurize the Indian Navy's Andaman
and Nicobar commands.

The undersea cable infrastructure in the NER and the Malacca region will pose a potential threat from
China. China would gain strategic leverage to sever internet connectivity between India, Southeast Asia,
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and the rest of the world.

Due to the Ninety East Ridge's understudied condition, little research has been done on its prospective
resources. China will be able to take advantage of the seabed resources if it gains strategic control over
this area.

Key strategic locations, such as military installations, major cities, economic centres, and offshore energy
resources, will be within China’s range. It will make India’s key strategic locations vulnerable.

India’s response and counter-strategies

Maritime surveillance enhancement —

Probable India’s response and counter-strategies include enhancing maritime surveillance capabilities
through advanced methods. This includes satellite tracking of foreign research ships, deployment of long-
range UAVs and a significant increase in naval presence around the strategically vital Andaman and
Nicobar Islands. India should also begin an expansion of the Information Management and Analysis
Centre (IMAC), which will play a key role in coordinating these efforts and strengthening overall maritime
security and situational awareness in the region.

Undersea capabilities
The development of indigenous underwater sensor networks and the strengthening of their anti-submarine
warfare capabilities will enhance national security in maritime domains.

Strategic Partnership

India's response and counter-strategies include a variety of activities targeted at strengthening national
security and regional stability. These include developing strategic alliances through QUAD collaboration,
facilitating information sharing about submarine activities, and strengthening ties with Southeast Asian
countries. Also, India is committed to encouraging multilateral cooperation in the area, ensuring a united
front against common issues, and strengthening diplomatic and economic ties with neighbouring
countries.

Policy and legal measures

India’s response to maritime challenges includes comprehensive counter-strategies focused on policy and
legal measures. This encompasses the regulation of foreign research vessels operating in its Exclusive
Economic Zone (EEZ) and strengthening existing maritime laws to ensure national interests are protected
effectively.

Conclusion

From a natural feature in the Indian Ocean, the Ninety East Ridge is becoming an important geopolitical
location in the Indo-Pacific power struggle. China's expanding activities in this field demonstrate how
tightly undersea research is now linked to military policy, maritime dominance, and geopolitical rivalry.
With its dual-use research vessels and "Transparent Ocean” program, China is trying to obtain a
comprehensive understanding of the Indian Ocean's undersea environment for future submarine
operations, surveillance, and strategic benefit. China is particularly vulnerable because of its reliance on
the Strait of Malacca for commercial and energy routes. Therefore, tracking seabed conditions, underwater
pathways, hydrographic patterns, and sensor stations along the Ninety East Ridge is part of China's larger
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attempt to reduce its strategic insecurity and strengthen its naval presence in the Indian Ocean Region.
India is directly impacted by these shifts since it has long maintained its strategic zone of influence over
the Indian Ocean. China's growing presence around key maritime chokepoints and the Andaman and
Nicobar Islands could threaten India's strategic advantage in the region. The deployment of undersea
sensors, hydrographic surveys, and intelligence-gathering missions further increases the risks to India's
submarine operations, missile infrastructure, and underwater communication cables. If these tendencies
are allowed to continue, India may face increased pressure to maintain its maritime dominance and
strategic autonomy in the Indian Ocean. To respond effectively, India must strengthen its own underwater
sensor networks, anti-submarine warfare capabilities, maritime surveillance systems, and strategic
partnerships like the QUAD. Concurrent improvements should be made to the legal and policy frameworks
concerning foreign research vessels operating in India's Exclusive Economic Zone. In the future decades,
competition in the Indo-Pacific will occur both above and below the sea. Therefore, India's capacity to
understand and protect the underwater realm will be crucial to its regional influence and national security.
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