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Executive Summary
Modern battlefields place severe pressure on logistics. Ground convoys are exposed to mines, ambushes, indirect
fire, terrain restrictions, and road chokepoints. Helicopters can bypass many of those barriers, but they are costly,
crewed, maintenance-intensive, noisy, and often reserved for casualty evacuation, troop movement, or larger
payload missions. Unmanned aerial systems create a third logistics option: fast, distributed, low-footprint delivery of
critical supplies without placing drivers or flight crews in the same level of risk.

Drone-based battlefield resupply is especially valuable for small-to-medium payloads that are urgent, perishable, or
life-sustaining: medical supplies, pharmaceuticals, blood products, water, food, batteries, communications
equipment, and mission-critical parts. The U.S. Marine Corps has demonstrated Tactical Resupply UAS capability
for food, medical supplies, batteries, and other supplies, with Marine Corps reporting describing a 9-mile range and
up to 150 pounds of payload. NAVAIR describes the TRV-150 Tactical Resupply UAS as an autonomous logistics
UAS for distributed operations, carrying up to 120 pounds to a 9-kilometer combat radius at 50 knots.

The strongest use case is not replacing all trucks or helicopters. It is creating a layered battlefield logistics network
where drones handle urgent, lightweight, high-priority resupply while ground transport handles bulk movement and
helicopters remain focused on personnel, heavy lift, medevac, and longer-range missions.

1. Battlefield Logistics Problem
Battlefield resupply must deliver the right item to the right unit at the right time, often under degraded conditions. In
contested environments, even routine logistics movements can become high-risk events. DARPA's ARES program
framed the problem clearly: ground transportation to and from front-line positions can be dangerous because of
difficult terrain, ambushes, and improvised explosive devices, while helicopters can bypass those problems but
introduce their own logistical and crew-risk challenges.

The result is a logistics gap: frontline units may urgently need medical items, food, water, blood, batteries, or
equipment, but dispatching a convoy or helicopter may be slow, risky, or operationally disproportionate. Drones fill
that gap by providing rapid point-to-point delivery for compact priority payloads.

2. Primary Battlefield Use Cases

Medical supplies

Drones can deliver trauma kits, bandages, tourniquets, hemostatic dressings, airway supplies, IV/IO supplies, sterile
instruments, diagnostic tools, and compact medical equipment. For remote or dispersed teams, drone delivery can
reduce the time between request and treatment capability.

Pharmaceuticals

Pharmaceutical payloads may include antibiotics, analgesics, antidotes, emergency medications, vaccines,
refrigerated drugs, and unit-dose resupply. These missions require validated packaging, temperature monitoring,
chain-of-custody records, and secure handling.

Blood resupply

Blood products are among the highest-value drone resupply missions because minutes matter. The Defense Health
Agency reported that the TRV-150 was used to deliver simulated blood to Role 1 field care locations during a 2025
exercise, with the purpose of bridging the gap between point of injury and higher-level care while reducing risk to
medics.
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Food and water

Small drones are not replacements for bulk logistics trucks, but they can deliver emergency rations, hydration packs,
water purification supplies, electrolyte solutions, and small quantities of water to isolated teams. This is especially
useful for reconnaissance units, disaster response detachments, dispersed security teams, or forward positions
temporarily cut off from ground resupply.

Equipment and mission-critical parts

Drones can move batteries, radios, sensors, communications modules, repair parts, cables, drone parts, optics,
small tools, and other equipment needed to keep units operational. This reduces downtime when a single missing
component can stop a mission.

3. Concept of Operations at a High Level
A battlefield drone resupply system should operate as a layered logistics network, not as a standalone gadget. The
model includes rear supply points, forward logistics nodes, unit-level request systems, secure payload packaging,
and controlled launch/recovery zones.

The operational concept is straightforward: a unit requests urgent supplies; a logistics cell validates priority, payload
type, and destination; the payload is packaged, scanned, sealed, and loaded; the drone delivers to a controlled
receiving point; the receiving unit confirms custody and condition; and data is logged for accountability, inventory,
and medical chain-of-custody.

For medical payloads, the system must include temperature control, tamper evidence, accountability, and clinical
receiving procedures. For food, water, and equipment, the focus is reliability, rugged packaging, and mission priority.

4. Drone Versus Ground Transport

Factor Drone resupply Ground transport

Primary advantage Fast point-to-point movement for small urgent
payloads

High capacity for bulk and mixed cargo

Risk profile Reduces exposure of drivers and convoy
escorts

May expose personnel to mines, ambushes,
terrain restrictions, and chokepoints

Best payloads Blood, pharmaceuticals, trauma supplies,
batteries, radios, critical parts

Fuel, bulk water, bulk food, ammunition,
shelters, heavy equipment

Constraints Payload limits, weather, battery endurance, EW,
airspace deconfliction

Road access, route security, convoy scheduling,
terrain, trafficability

Best role Urgent last-mile and distributed resupply Sustained mass logistics

Advantages of drones over ground transport
• Reduce exposure of drivers, medics, and convoy security teams.

• Bypass damaged roads, blocked routes, traffic chokepoints, washed-out bridges, and terrain obstacles.

• Deliver urgent supplies faster than vehicles when road distance is long or unsafe.

• Reduce the number of small convoy movements that create predictable patterns.

• Support dispersed units without requiring every location to be connected by road.
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• Provide rapid last-mile delivery for blood, medication, batteries, and medical equipment.

Advantages of ground transport over drones
• Carry far more weight and volume.

• Better suited for bulk food, bulk water, fuel, shelters, and heavy equipment.

• Less limited by battery endurance, payload limits, wind, and airspace restrictions.

• Able to move mixed cargo and personnel together.

• Better for sustained resupply over long durations.

5. Drone Efficiency Over Helicopter Use
Helicopters remain essential for casualty evacuation, troop movement, heavy cargo, long-range missions, and
operations requiring onboard crews. However, helicopters are often inefficient for small-payload resupply. Launching
a crewed aircraft to deliver a small medical box, blood cooler, battery pack, or equipment component may consume
resources better reserved for higher-priority aviation missions.

DARPA's ARES program was built around this gap: helicopters can bypass ground threats but create their own
logistical burdens and expose aircrews to risk, while an unmanned VTOL platform can transport payloads without the
same crew exposure.

Efficiency advantages of drones over helicopters
• Lower crew exposure because no onboard pilot or crew is required.

• Better payload matching for small medical and sustainment packages.

• Lower fuel and maintenance burden for short-distance missions.

• Smaller launch and landing footprint.

• Reduced need to divert scarce helicopter assets.

• More scalable for repeated short resupply runs.

• Lower acoustic and visual signature than many crewed helicopters.

• Easier to distribute across many units or logistics nodes.

Where helicopters remain superior
• Casualty evacuation requiring human care en route.

• Heavy equipment movement and large-volume resupply.

• Long-range logistics beyond the endurance of small or medium UAS.

• Operations requiring human judgment, lift capacity, or onboard medical staff.

• Missions in weather conditions beyond small UAS limitations.
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6. Medical and Blood Resupply Value
Medical drone resupply is one of the strongest battlefield applications because it directly supports survivability. Blood
resupply is especially compelling because blood products are time-sensitive, clinically critical, and often needed
forward of higher-level medical care. A drone can move a validated blood container forward without waiting for a
vehicle convoy or helicopter mission.

Key medical requirements include validated temperature-controlled containers, continuous temperature logging,
vibration and shock protection, chain-of-custody tracking, positive handoff confirmation, clear policy for unused or
returned products, and integration with Role 1, Role 2, and higher medical logistics.

7. Payload Categories and Packaging Requirements

Payload category Packaging and accountability requirements

Medical supplies Rugged sterile packaging, inventory tracking, tamper-evident seals, and receiving
confirmation.

Pharmaceuticals Temperature control, security seals, lot tracking, expiration verification, and controlled
handoff.

Blood products Validated cold chain, temperature monitoring, shock protection, and blood bank
accountability.

Food Sealed rations, shelf-stable packaging, moisture protection, and unit-level receipt.

Water Emergency water loads, purification supplies, hydration supplements, and contamination
prevention.

Equipment Shock-resistant cases, tool control, serial number tracking, and battery safety procedures.

8. Legal, Ethical, and Policy Considerations
If drones are assigned exclusively to medical transportation, they may qualify as medical transports under
international humanitarian law. The ICRC defines medical transportation as transportation assigned exclusively to
medical purposes under competent authority, and medical transports are protected by international law. ICRC
Customary IHL Rule 29 states that medical transports assigned exclusively to medical transportation must be
respected and protected, but they lose protection if used outside their humanitarian function to commit acts harmful
to the enemy.

This distinction matters. A drone used for blood, medical supplies, or evacuation support should not be mixed with
combat payloads if the operator intends to preserve medical transport status. Food, water, batteries, and equipment
resupply may still be legitimate sustainment missions, but they should be treated separately from protected medical
transport operations.

9. Risk and Limitation Assessment
Battlefield drone resupply is promising, but it is not risk-free. The solution is not simply buying drones; it is building a
reliable logistics system around drones: trained operators, maintenance, secure packaging, inventory software,
medical protocols, weather rules, and clear prioritization.

• Weather sensitivity and restricted visibility.

• Payload weight and volume limitations.
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• Battery endurance and charging logistics.

• Electronic warfare, signal disruption, and navigation degradation.

• Enemy detection, interception, or exploitation risk.

• Landing-zone uncertainty and receiving-unit coordination.

• Payload damage from vibration, heat, cold, dust, or shock.

• Inventory accountability or chain-of-custody failure.

• Airspace deconfliction with helicopters and other aircraft.

10. Implementation Roadmap

Phase 1: Mission analysis

Identify payloads and routes where drones provide the highest value: blood, medical supplies, pharmaceuticals,
batteries, radios, water purification items, and emergency rations.

Phase 2: Controlled field trials

Test fixed routes between logistics nodes and field medical positions. Validate packaging, temperature control,
payload release, receiving procedures, and accountability.

Phase 3: Medical integration

Integrate blood bank, pharmacy, and medical logistics workflows. Establish procedures for temperature excursions,
damaged payloads, chain-of-custody errors, and returned items.

Phase 4: Sustainment integration

Add non-medical payloads such as food, water, batteries, repair parts, and small equipment. Create priority rules so
urgent medical missions are not delayed by routine sustainment cargo.

Phase 5: Scaled battlefield network

Deploy multiple drones across forward logistics nodes, with shared maintenance, battery support, payload
packaging, and mission tracking.

11. Key Performance Indicators
• Delivery time compared with ground transport.

• Mission completion rate.

• Payload condition on arrival.

• Blood and pharmaceutical temperature compliance.

• Number of convoy movements avoided.

• Number of helicopter missions avoided.

• Aircraft availability rate and maintenance burden per flight hour.

• Payload cost per mission.

• Operator workload and receiving-unit satisfaction.
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• Resupply success during degraded ground mobility.

• Loss or damage rate.

12. Strategic Recommendation
Military organizations should adopt drone resupply as a distributed battlefield logistics layer. The highest-value initial
use cases are medical supplies, blood products, pharmaceuticals, batteries, communications equipment, water
purification items, and emergency rations. These are payloads where speed matters, weight is manageable, and the
cost of delay can be high.

Drones should not replace ground convoys or helicopters. Instead, they should reduce unnecessary use of both. Trucks
should remain the backbone of bulk logistics. Helicopters should remain focused on heavy lift, medevac, troop
movement, and long-range operations. Drones should fill the middle: fast, flexible, low-footprint resupply for urgent small
payloads.

Summary Bullet Points

Drone versus ground transport
• Drones reduce exposure of drivers, medics, and convoy escorts.

• Drones bypass roads, terrain obstacles, mines, ambush risks, and chokepoints.

• Drones are faster for urgent small payloads.

• Ground vehicles remain superior for heavy, bulky, or sustained resupply.

• Drones are best for blood, pharmaceuticals, medical supplies, batteries, and small equipment.

• Ground transport remains best for fuel, bulk water, bulk food, large equipment, and mass logistics.

• A blended system is most effective: trucks for volume, drones for urgency.

Drone efficiency over helicopter use
• Drones are more efficient for small cargo that does not require a crewed aircraft.

• Drones reduce pilot and crew exposure.

• Drones preserve helicopters for medevac, troop movement, and heavy-lift missions.

• Drones can operate from smaller launch and landing areas.

• Drone fleets can scale across multiple forward logistics nodes.

• Helicopters remain essential for large payloads, long range, casualty evacuation, and missions requiring
onboard care.

• Drones reduce the need to dispatch high-cost aviation assets for small, time-sensitive deliveries.

Best battlefield use cases
• Blood resupply to forward medical teams.

• Emergency pharmaceuticals.

• Trauma supplies.

• Water purification and hydration support.
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• Compact food and ration resupply.

• Batteries and communications equipment.

• Critical repair parts.

• Medical equipment and diagnostic tools.
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