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Appendix: Select Counter-Drone Systems

System Description Select Users

SURFACE-TO-AIR MISSILES (SAMS)

Hisar Turkish-made,  
vehicle-mounted, 
heat-seeking SAM 
system with a reported 
engagement range of 
10–20 km.

Turkey

IRIS-T SLM  
(surface- 
launched  
missile)

German-made,  
vehicle-mounted, 
heat-seeking SAM 
system with a reported 
engagement range of  
up to 40 km.

Ukraine

M1097  
AN/TWQ-1  
Avenger

U.S.-made,  
vehicle-mounted, 
heat-seeking SAM  
system based on the 
FIM-92 Stinger missile, 
with a reported  
engagement range of  
4 km.

Saudi Arabia 
Ukraine

MIM-23B  
improved  
homing-all-the-way 
killer (I-HAWK)

U.S.-made, towed,  
radar-guided SAM 
system with a reported 
engagement range of 
25–35 km.

Saudi Arabia 
Turkey  
Ukraine

MIM-104 
Patriot

U.S.-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of 
70 km.

Saudi Arabia 
Ukraine
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System Description Select Users

SURFACE-TO-AIR MISSILES (SAMS) (Continued)

National 
advanced  
surface-to-air  
missile system 
(NASAMS)

U.S./Norwegian-made, 
fixed or vehicle-mounted 
radar-guided SAM 
system with a reported 
engagement range of 
40 km.

Ukraine

SA-3 Goa 
(S-125 Neva/
Pechora)

Russian-made, fixed, 
radar-guided SAM 
system with a reported 
engagement range of 
25–35 km.

Armenia 
Azerbaijan 
Houthis 
Syria 
Russia 
Ukraine

SA-4 Ganef 
(2K11 Krug)

Russian-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of 
55 km. 

Armenia 
Azerbaijan 
Syria 
Ukraine

SA-6 Gainful 
(2K12 Kub)

Russian-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of  
up to 25 km.

Armenia 
Houthis 
Syria
Russia
Ukraine

SA-8 Gecko 
(9K33 Osa)

Russian-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of 
15 km.

Armenia 
Azerbaijan 
Russia 
Syria 
Ukraine
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System Description Select Users

SURFACE-TO-AIR MISSILES (SAMS) (Continued)

SA-10 Grumble 
(S-300P/PS/PT)

Russian-made,  
vehicle-mounted,  
radar-guided SAM 
system with a reported 
engagement range of 
50–75 km.

Armenia 
Russia 
Ukraine

SA-11 Gadfly 
(9K37 Buk-M1)

Russian-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of 
35 km.

Armenia 
Azerbaijan 
Russia 
Ukraine

SA-13 Gopher 
(9K35 Strela-10)

Russian-made, 
vehicle-mounted, 
heat-seeking SAM 
system with a reported 
engagement range of 
5 km.

Armenia 
Azerbaijan 
Russia 
Syria 
Ukraine

SA-15 Gauntlet 
(9K330 Tor-M)

Russian-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of 
10–15 km.

Armenia 
Azerbaijan 
Russia 
Syria 
Ukraine

SA-17 Grizzly 
(9K317 Buk-M2E)

Russian-made,  
vehicle-mounted,  
radar-guided SAM 
system with a reported 
engagement range of 
35–50 km.

Azerbaijan 
Russia 
Syria 
Ukraine
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SURFACE-TO-AIR MISSILES (SAMS) (Continued)

SA-19 Grison 
(2K22 Tunguska)

Russian-made, 
vehicle-mounted, 
self-propelled antiair-
craft gun (SPAAG) and 
SAM system with a 
reported engagement 
range of 4 km for the 
guns and 20 km for the 
missiles.

Russia 
Ukraine

SA-21 Growler 
(S-400 Triumph)

Russian-made, 
vehicle-mounted, 
radar-guided SAM 
system with a reported 
engagement range of 
250 km.

Russia

SA-22 Greyhound 
(Pantsir-S1)

Russian-made, 
vehicle-mounted, 
SPAAG and SAM system 
with a reported 
engagement range of  
4 km for the guns and 
20 km for the missiles.

LNA 
Russia 
Syria 

MAN-PORTABLE AIR DEFENSE SYSTEMS (MANPADS)

FIM-92 Stinger U.S.-made, shoulder-
launched, heat-seeking 
missile system with a 
reported engagement 
range of 4–8 km. Can 
also be fired from the 
M1097 Avenger system.

GNA 
Saudi Arabia
Turkey
Ukraine

Martlet UK-made, shoulder-
launched, laser-
guided surface-to-air, 
surface-to-surface, 
and air-to-surface 
missile system with a 
reported engagement 
range of 8 km.

Ukraine
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MAN-PORTABLE AIR DEFENSE SYSTEMS (MANPADS) (Continued)

Misagh-2 Iranian-made, shoulder-
launched, heat-seeking 
missile system with a 
reported engagement 
range of 3–6 km.

Houthis

Mistral French-made, shoulder-
launched or vehicle-
mounted heat-seeking 
missile system with a 
reported engagement 
range of 3–6 km.

Ukraine

Piorun Polish-made, shoulder-
launched, heat-seeking 
missile system with a 
reported engagement 
range of 4–6 km.

Ukraine

SA-18 Grouse 
(9K38 Igla)

Soviet-made, shoulder-
launched, heat-seeking 
missile system with a 
reported engagement 
range of 2–5 km.

Armenia 
Azerbaijan 
Russia 
Ukraine

StarStreak UK-made, shoulder-
launched or vehicle-
mounted laser-guided 
missile system with a 
reported engagement 
range of 5–6 km.

Ukraine
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AIR-TO-AIR MISSILES (AAMS)

AIM-9X Sidewinder U.S.-made, heat-seeking, 
air-to-air and surface-
to-air missile launched 
from U.S. fighter aircraft 
and NASAMS ground 
systems.

Saudi Arabia 
Ukraine

AIM-120C 
advanced medium-
range air-to-air 
missile (AMRAAM)

U.S.-made, heat-seeking, 
air-to-air and surface-
to-air missile launched 
from U.S. fighter aircraft 
and NASAMS ground 
systems.

Saudi Arabia 
Ukraine

SELF-PROPELLED ANTIAIRCRAFT GUNS (SPAAGS)

Gepard German-made, vehicle-
mounted, antiaircraft 
system with a reported 
engagement range of 
5 km.

Ukraine

Korkut Turkish-made, 
vehicle-mounted, 
antiaircraft system 
with a reported 
engagement range of 
4 km.

Turkey

ZSU-23-4 Shilka Russian-made, 
vehicle-mounted, 
antiaircraft system 
with a reported 
engagement range of 
4 km.

Armenia 
Azerbaijan 
Russia 
Ukraine
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AIRBORNE EARLY WARNING AND CONTROL AIRCRAFT (AEW&C)

Boeing E-3A 
Sentry

U.S.-made early 
warning and control 
aircraft capable of 
detecting and tracking 
airborne threats at a 
reported range of up to 
375 km.

Saudi Arabia

Boeing E-7T 
Peace Eagle

U.S.-made, early 
warning and control 
aircraft capable of 
detecting and tracking 
airborne threats at a 
reported range of up to 
320 km.

Turkey

Saab 2000 Erieye Swedish-made, 
early warning and 
control aircraft capable 
of detecting and tracking 
airborne threats at a 
reported range of up to 
350 km.

Saudi Arabia

ELECTRONIC WARFARE (EW) SYSTEMS 

Koral Turkish-made, vehicle-
mounted, electronic 
warfare system designed 
to jam and deceive 
enemy radar, with a 
reported effective range 
of 200 km.

Turkey

Krasukha-4 Russian-made, vehicle-
mounted, electronic 
warfare system designed 
to jam radar and radio 
frequencies, with a 
reported effective range 
of 150–300 km.

Russia
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ELECTRONIC WARFARE (EW) SYSTEMS (Continued)

Pole-21 Russian-made, fixed 
or vehicle-mounted 
electronic warfare 
system designed to 
disrupt positioning and 
guidance systems, with 
a reported effective 
range of 25 km.

Armenia
Russia

Repellent Russian-made, vehicle-
mounted, electronic 
warfare system designed 
to jam telecommuni-
cation and positioning 
systems, with a reported 
range of 30 km.

Armenia
Russia

ILLUSTRATIVE COUNTER-DRONE SYSTEMS 

Coyote unmanned 
aircraft system

U.S.-made, fixed or 
vehicle-mounted, 
radar-guided, counter-
drone system using tube-
launched interceptors 
to kinetically destroy 
drones, with a reported 
engagement range of 15 
km. Reportedly used by 
U.S. forces in Syria. 

United States

Dronebuster U.S.-made, fixed or man-
portable, electronic war-
fare system designed to 
disrupt drone communica-
tion signals within line of 
sight. Reportedly used by 
military and law enforce-
ment across the world.

United States
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ILLUSTRATIVE COUNTER-DRONE SYSTEMS (Continued)

Drone Dome Israeli-made, fixed or 
vehicle mounted, counter-
drone system employing 
sensors, jammers, and 
lasers, with a reported 
engagement range of 2 
km. Reportedly used by 
a number of NATO and 
Asian countries.

Israel

High-energy laser 
with integrated 
optical-dazzler 
and surveillance 
(HELIOS)

U.S.-made, fixed, 
60–120 kilowatt-class 
directed-energy weapon 
system for use against 
fast attack boats and 
drones, with a reported 
engagement range of 8 
km. Reportedly being 
tested with the U.S. Navy 
aboard the USS Preble.

United States

High-energy laser 
weapon system 
(HELWS)

U.S.-made, fixed or 
vehicle-mounted, 
15–50 kilowatt-class 
directed-energy weapon 
system for use against 
mortar bombs and 
drones, with a reported 
engagement range of 3 
km. Reportedly used by 
U.S. forces in undisclosed 
locations overseas.

United States

Light-marine air 
defense integrated 
system (L-MADIS)

U.S.-made, fixed or 
vehicle-mounted, 
multi-functional 
electronic warfare 
system designed to 
disrupt drone commu-
nication signals, with 
an undisclosed engage-
ment range. Reportedly 
downed an Iranian drone 
in the Strait of Hormuz 
in 2019 while deployed 
aboard the USS Boxer.

United States

Image sources: Shutterstock, Wikimedia, OE Data Integration Network (ODIN) Worldwide Equipment Guide
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NOTES 
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Drones,” Harvard University, Risk Management and Audit Services, https://rmas.fad.harvard.edu/unmanned-air-
craft-systems-drones.

2	 “Posture Statement of General Kenneth F. McKenzie, Commander, United States Central Command,” House 
Armed Services Committee, April 20, 2021, http://docs.house.gov/meetings/AS/AS00/20210420/112498/HHRG-
117-AS00-Wstate-McKenzieK-20210420.pdf; see also Kenneth F. McKenzie Jr., Striking Back: Iran and the Rise of 
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www.washingtoninstitute.org/policy-analysis/striking-back-iran-and-rise-asymmetric-drone-warfare-middle-
east. 
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17, 2023, https://sgp.fas.org/crs/weapons/IF11426.pdf.
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5	 Mason Clark, The Russian Military’s Lessons Learned in Syria (Washington DC: Institute for the Study of War, 2021), 
https://bit.ly/3JTp2h5. Russian forces “retuned” their radars to better detect smaller, slower, and lower-flying 
aircraft, enhancing their ability to detect drones. Uzi Rubin, “Iran’s Drones Tip the Balance of Power in the Middle 
East,” Jerusalem Institute for Strategy and Security, January 1, 2022, https://jiss.org.il/en/rubin-irans-drones-tip-
the-balance-of-power-in-mideast/. 

6	 On January 5, 2018, Russia thwarted an attack by a swarm of thirteen drones targeting its bases in Hmeimim 
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using EW. Ridvan Bari Urcosta, “The Revolution in Drone Warfare: The Lessons from the Idlib De-Escalation 
Zone,” Air Force Journal of European, Middle Eastern, and African Affairs (2020): 51, 62, https://www.airuniversity.
af.edu/JEMEAA/Display/Article/2329510/the-revolution-in-drone-warfare-the-lessons-from-the-idlib-de-esca-
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