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Executive Summary

Undersea warfare has repeatedly demonstrated its ability to impose strategic effects
disproportionate to the cost of individual weapons or platforms. When applied at scale,
submarine-launched torpedoes have historically targeted the logistics and sustainment
systems that enable maritime power, producing national-level consequences rather than
isolated tactical losses. This dynamic remains relevant in the modern maritime
environment.

Today’s undersea threat landscape has evolved in ways that place increasing demands on
surface combatant survivability. Modern torpedoes are more capable, more numerous,
and more widely distributed than in previous eras, while surface ships have grown in
strategic importance and mission density. At the same time, naval forces are increasingly
required to operate in constrained, littoral environments where undersea threats are more
difficult to detect, classify, and defeat.

As a result, the defensive burden placed on individual surface combatants is increasing
faster than fleet size or defensive capacity. Assumptions that undersea engagements will
be rare, isolated, or short-lived are becoming less reliable, and defensive effectiveness can
no longer be evaluated solely on single-engagement or single-shot performance. Capacity,
endurance, and the ability to manage repeated or concurrent threats are emerging as
central survivability considerations.

This document examines the historical context, current trends, and open-source indicators
that shape the modern torpedo defense problem. It does not propose specific systems or
solutions, but instead frames the characteristics that effective defense must account for in
the face of growing offensive scale and sophistication.

The central question is hot whether torpedo defense remains necessary, but how defensive
capacity can be expanded in a timely manner, at sustainable cost, and without imposing
disproportionate burdens on ship design, procurement, or operations.

Context and Motivation

During World War Il, submarine warfare proved decisively effective in both the Pacific and
Atlantic theaters, not as a peripheral naval activity but as a strategic instrument capable of
shaping the outcome of the war itself. In the Pacific, U.S. Navy submarines sank
approximately 1,300 Japanese vessels, including about 200 Imperial Japanese Navy
warships and roughly 1,100 Japanese merchant and auxiliary ships, destroying over 5
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million tons of shipping. This campaign accounted for the majority of Japan’s total
merchant shipping losses and systematically collapsed Japan’s ability to transport oil, raw
materials, food, and military supplies across its maritime empire. By late 1944, Japan’s
logistics network was effectively crippled, sharply constraining fleet operations, industrial
output, and the sustainment of overseas forces.

A parallel dynamic unfolded in the Atlantic. German U-boats sank approximately 2,800
Allied ships, the overwhelming majority of which were merchant vessels, totaling around
14.5 million gross registered tons. In addition, U-boats destroyed roughly 175 Allied
warships, including destroyers, escorts, and auxiliary naval vessels. Although Germany
ultimately lost the Battle of the Atlantic, the U-boat campaign forced Britain and the Allies
to devote enormous resources to convoy protection, anti-submarine warfare, shipbuilding,
and air patrols. For years, the campaign directly threatened Britain’s ability to remain in the
war and shaped Allied strategy, delaying or constraining major operations until the
undersea threat was brought under control.

Taken together, these campaigns demonstrate that submarines did not merely inflict
tactical losses; they imposed strategic effects at the national level by attacking the
logistics systems that sustained industrial warfare. This historical record is not a relic of a
bygone era. It provides essential context for understanding why undersea threats demand
renewed attention today.

For much of the post-Cold War era, torpedo defense for surface combatants was treated
as a secondary concern. Anti-air warfare, ballistic missile defense, and long-range strike
dominated naval planning, while undersea threats were often assumed to be manageable
through deterrence, platform superiority, or favorable engagement conditions. That
assumption no longer holds.

Modern torpedoes are quieter, faster, longer-ranged, and more autonomous than their
predecessors. They are fielded in greater numbers by a wider range of state and non-state
actors, and they are increasingly designed to operate effectively in shallow, cluttered, and
littoral environments where surface combatants are most likely to operate. At the same
time, the strategic value of surface ships has increased. They serve as missile magazines,
command-and-control nodes, logistics hubs, and visible instruments of deterrence. The
loss or mission-kill of even a single high-value surface combatant carries outsized
operational and political consequences.

Unlike WWII, where submarine forces were limited in number and endurance, modern
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torpedo inventories are larger, cheaper, and more widely distributed.

In the long competition between offensive and defensive systems, torpedo capability
advanced rapidly while defensive capacity received comparatively less attention.

Despite this historical precedent and the clear evolution of undersea threats, many
prevailing assumptions about torpedo defense have remained largely unchanged. These
include assumptions that engagements will be isolated rather than saturated, that
torpedoes will be detected early enough for deliberate response, and that a small number
of high-performance countermeasures can reliably defeat a wide range of seekers. In
reality, modern torpedo employment trends favor coordinated salvos, mixed seeker types,
and adaptive guidance logic designed specifically to defeat traditional countermeasures.
Wake-homing systems, multi-mode acoustic seekers, and improved counter-
countermeasure discrimination reduce the effectiveness margins of defensive systems
that were never designed to scale.

There is also an enduring tendency to treat torpedo defense as a niche subsystem rather
than a core survivability function. As adversary inventories grow and proliferate, this
assumption becomes increasingly fragile. Defensive capacity, endurance, and reloadability
matter just as much as individual countermeasure performance. Existing assumptions are
insufficient not because current systems are ineffective, but because the threat is no
longer static, sparse, or forgiving.

This document is a high-level, open-source review intended to frame the modern torpedo
defense problem in realistic terms. It synthesizes publicly available information on global
torpedo inventories, technological trends, and operational implications to support
informed discussion. It is not a classified analysis, a vulnerability disclosure, or a critique of
any specific naval program or system, nor does it propose or advocate for a specific
solution or product. Its purpose is to clarify why torpedo defense deserves renewed
attention, to challenge outdated assumptions, and to encourage serious, technically
grounded discussion about what effective undersea defense must account for in the
coming decades.

Global Torpedo Inventory

The following discussion presents high-level, country-by-country estimates of global
torpedo inventories based entirely on open-source information. The figures are not

UNCLASSIFIED | Open-Source Analytical Review



intended to represent precise stockpile counts, which are rarely disclosed evenin
unclassified settings, but rather to convey relative scale, composition, and proliferation
trends. Estimates are derived from publicly reported submarine force sizes, typical torpedo
loadouts, historical procurement patterns, known exports, and sustainment practices.
Where uncertainty exists, conservative ranges are used to avoid overstating capability.

To make meaningful comparisons, torpedoes are broadly grouped into two categories:
modern advanced systems and legacy or standard systems. Modern advanced torpedoes
generally include wake-homing or multi-mode seekers, improved counter-countermeasure
logic, longer range and endurance, and in some cases networked or adaptive guidance
features. Legacy systems typically rely on earlier-generation acoustic seekers, limited
discrimination capability, and simpler guidance logic. While individual legacy torpedoes
are less capable than modern designs, they remain operationally significant due to their
continued service life and sheer quantity, particularly in saturation scenarios.

Taken together, open-source synthesis shows that many potential adversaries maintain
torpedo inventories that are large relative to the number of platforms that must defend
against them. This is especially relevant given that torpedo production and stockpiling
scale more cheaply and quietly than ship-based defensive systems. The table below
summarizes these estimates to illustrate relative magnitude rather than exact counts.

. Modern Legacy / X
Submarines Estimated Total
Country Advanced Standard
(est.) Inventory
Torpedoes Torpedoes
China ~60-65 ~2,000-2,500 ~3,000-4,000 ~5,000-6,500
Russia ~60 ~1,500-2,000 ~2,500-3,500 ~4,000-5,500
~60-70 (mostly
North Korea ~100-200 ~1,000-2,000 ~1,100-2,200
small)
Iran ~20-25 ~200-300 ~500-800 ~700-1,100
India ~16-18 ~400-600 ~600-900 ~1,000-1,500
Venezuela ~2 ~20-40 ~50-80 ~70-120

Note: All figures reflect open-source reporting and order-of-magnitude estimation.
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These figures highlight a consistent pattern: even when modern, highly capable torpedoes
represent a minority of an inventory, legacy systems still contribute substantially to the
overall offensive burden faced by surface combatants. Defensive systems must therefore
contend not only with the most advanced threats, but with volume, persistence, and the
likelihood of mixed-generation employment. The result is a growing mismatch between the
scalability of offensive torpedo inventories and the finite defensive capacity available to
individual ships.

Trends That Matter

Several technological and operational trends materially change the torpedo defense
problem and deserve particular attention. One of the most significant is the proliferation of
wake-homing torpedoes. Unlike traditional passive or active acoustic seekers, wake-
homing systems exploit the persistent hydrodynamic signature left by a moving ship,
allowing them to bypass many classic acoustic countermeasures. The growing availability
of wake-homing capability across multiple nations reduces defensive margins and forces
surface combatants to contend with a threat that is difficult to decoy, persistent over time,
and highly effective against large, fast-moving ships.

Another important trend is the increasing use of networked or semi-networked guidance.
Modern torpedoes are no longer constrained to a single, autonomous search pattern after
launch. Fiber-optic guidance, mid-course updates, and cooperative employment concepts
allow weapons to be steered, re-tasked, or cued based on evolving tactical information.
Even limited connectivity can significantly increase hit probability, reduce wasted search
time, and complicate defensive responses by allowing torpedoes to adapt to
countermeasure deployment rather than committing early to a fixed behavior.

Shallow-water and littoral lethality has also increased markedly. Advances in signal
processing, bottom-bounce handling, and clutter discrimination have made modern
torpedoes far more effective in environments that were once considered acoustically
unfavorable. These are the same environments where surface combatants are increasingly
required to operate for presence, deterrence, and power projection. As a result, the natural
environmental friction that once constrained undersea threats has been substantially
reduced.

Finally, modern torpedo employment increasingly emphasizes multi-weapon salvo logic
rather than isolated engagements. Multiple torpedoes may be launched with
complementary search patterns, seeker types, or timing offsets to saturate defenses and
exploit finite countermeasure capacity. In such scenarios, defensive effectiveness is
governed not only by individual countermeasure performance, but by endurance,
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reloadability, and the ability to manage multiple simultaneous threats. This shift from
single-shot assumptions to salvo-based logic fundamentally changes what “effective”
torpedo defense must mean.

Implications for US Surface Combatants

These trends do not suggest that U.S. surface combatants are obsolete or that effective
defense is unattainable. U.S. naval forces retain substantial advantages in sensing,
integration, training, and layered defense. However, they do indicate that the defensive
burden placed on individual ships is increasing faster than the number of ships available to
share that burden. As global torpedo inventories grow and employment concepts evolve
toward saturation, each surface combatant must be prepared to defeat a larger number of
threats over a longer period of time, often in constrained environments.

This shift has important implications for how defensive effectiveness is evaluated.
Traditional metrics that emphasize the performance of a single countermeasure against a
single torpedo are no longer sufficient on their own. In realistic scenarios, defensive
systems must perform repeatedly, under pressure, and against mixed seeker types without
rapid depletion. Capacity, endurance, and the ability to manage multiple simultaneous
engagements increasingly matter as much as, or more than, peak single-shot
effectiveness.

The practical implication is that survivability is becoming a systems-level question rather
than a component-level one. Effective torpedo defense must account for saturation
dynamics, reloadability, and sustained operation across extended engagements.
Recognizing this shift allows the discussion to remain grounded and constructive: the
challenge is not that surface combatants are doomed, but that the scale and tempo of the
undersea threat have changed in ways that demand corresponding adjustments in
defensive capacity and architecture.

What a Defensive System Must Do

Any effective torpedo defense system must begin with early detection. Defensive timelines
are fundamentally constrained by physics, and the ability to detect, classify, and localize
an incoming threat as early as possible directly determines the range of viable responses.
Early detection does not imply perfect awareness or continuous tracking, but it does
require sufficient warning to enable layered defenses to be deployed deliberately rather
than reactively.
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Scalability is equally critical. Torpedo defense cannot rely on a small number of expensive,
high-performance countermeasures alone. As offensive inventories grow, defensive
systems must be capable of scaling in quantity without becoming prohibitively costly or
logistically fragile. A defense that works once but cannot be sustained across multiple
engagements or replenished in theater provides only limited practical value.

Effective operation in cluttered littoral environments is another core requirement. Shallow
water, variable bottom conditions, biological noise, and dense shipping traffic complicate
detection and discrimination for both offensive and defensive systems. A viable defense
must function reliably in these environments, where many surface combatants are most
likely to operate and where undersea threats increasingly concentrate.

Finally, a defensive system must remain effective in the presence of counter-
countermeasures. Modern torpedoes are designed with an awareness of defensive
techniques and will adapt their behavior to exploit weaknesses, reject decoys, or alter
search logic. Defensive effectiveness therefore depends not only on initial performance,
but on resilience against adaptation, deception, and repeated use over time.

Closing

This document is intended to frame a capability discussion rather than promote a specific
solution or product. The focus throughout has been on observable trends, historical
precedent, and open-source indicators that suggest the undersea threat environment is
changing in ways that place increasing demands on surface combatant survivability.

The intent is to encourage informed critique and constructive discussion among operators,
engineers, and analysts. Reasonable disagreement is expected and welcomed, particularly
where it sharpens understanding of the problem space or challenges assumptions
presented here. By grounding the discussion in publicly available information and avoiding
prescriptive conclusions, this review aims to support thoughtful examination of what
effective torpedo defense must account for in the years ahead.
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