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Abstract In this study, the future of countermobility capability is presented by analyzing the status of
the countermobility obstacles focusing on the history of landmines and munitions. The conventional
landmine was forbidden globally by the CCW and Ottawa Treaty because it caused civilian damage after
the war. Because the inhumanity of those mines had been acknowledged, shatterable mines with a
self-destruct (SD) function and M93 "HORNET" anti-tank munition with enhanced sensors have been
fielded. In 2016, the Obama administration announced a policy that banned all antipersonnel landmines,
leaving a considerable gap in the countermobility capability. To deal with these problems, the
developments of "SAVO" and the SLEP program of Volcano mines were conducted. In the sense of a
long-term approach, the countermobility obstacles, including mines, were chosen as fundamental forces
for Multi-Domain Operations and were improved to Terrain Shaping Obstacles (TSO). TSO has improved
sensors and mobility kill capabilities and features an enhanced remote control over each munition on
the battlefield through a network established with satellite communication. The combined arms

countermobility might be fully capable until 2050 if the TSO program can be completed successfully.
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o= thh =58 CCW gl tistole 7=l
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Table 1. Global efforts for banning Antipersonnel
Landmines(APLs) and the Presidential
action of U.S. administration

Action Embodiment
CCW Amended Protocol II prohibits
(1983) "non-detectable" APLs and its transfer
. Prohibits the use, stockpiling,
Ottawa(lggl;;fentlon production, transfer of all APLs Forces
to destruct all APLs
PDD-64 Agreed to sign Ottawa by 2006 if an
(1998, Clinton) APL alternative found
PPD-37 Forbids the use of APLs
(2016, Obama) outside the Korean Peninsula
U.S. DOD Decided to cancel PPD-37
Memorandum prioritizing the utility of landmines
(2020, Trump) for the future combat

2.2 A= 3 Opdud 1y S

u] S £8=(Army Publishing Directorate)ol4]
L FAolES 53] Agtzoz v HHRE AL
Qlck ul ofdwd¥ FM 20-32 MINE/ COUNTERMINE
OPERATIONS(A1E] W A8 #H)9] AL ATE &
3 = Wl W FEo] =S v A= A
g Hyto] dis] 71ed S LGEY 78] He
WEES 21 Utk & FM 20-32% 98¢ AL wirke
A2 A7 B2 37t lglon dds]) A=
Aggo] gl=(Inactive) W80t}

FM 20-32= 694°] ¥7HdE 71& FM 20-32A
LANDMINE WARFARE(SCATTERABLE MINES)Z T}
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Aot o, 200597H4 599 HE 7 (Reprinted)
S AAY 2007del= FM 3-34.210 EXPLOSIVE
HAZARDS OPERATIONSZ A=Atk Superseded).
W] YA Biglo|A & = % AFHETh= vl
A Fgohe ZLE, AFE Adte] Hg UHe 45t
WyEo= AukAQl 40| 7Ffizltt. FM 3-34.210
20169 Al ATP 3-34.20 COUNTERING
EXPLOSIVE HAZARDSZ 7Hg=l=d], A7 Ao T
gHalojAdE  ATP 3-90.8 COMBINED  ARMS
COUNTERMOBILITY OPERATIONSHHEE 7]
& ) wdo] A= RE Ygo] o= UrH4]
o|9} T2 m] S oW A FAARFE A
o] Table 291 3 ct.
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Table 2. Changes in U.S. Army Field Manuals
dealing with mines

Enact.

ID / Title Note
year
FM 20-32A
1969 LANDMINE WARFARE -
(SCATTERABLE MINES)
FM 20-32
1998 MINE/COUNTERMINE M93 HORNET added
OPERATIONS
v 334210 393 HORNET
2007 EXPLOSIVE HAZARDS
OPERATIONS Networked
Munitions added
ATP 3-34.20
COUNTERING EXPLOSIVE
HAZARDS All chapters w/
2016 ATP 3-90.8 mines were moved
COMBINED ARMS to ATP 3-90.8
COUNTERMOBILITY
OPERATIONS
2.3 X3 M=ol 2Eoig
0] S 2] WY ARRS B8 AU A9
& 73] B weof el el 2 S ek &
CLECENCECEEEPRUEEEEE

ASH o2 EA519]rY.

2.3.1 AZAMX|Z(FASCAM)

AmAA) ) AL 4Po) vt fA5pA 4X7 olel
& A A o] AT FRT & U A% L
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Table 3. Current status of mine/countermobility

obstacles
System Name Emplace Note
ment
BLU
Fixed Wing
91/B, 97/B (USAT)
Gator
- AT or AV mine in
M139 Vehicle, service globally
Volcano UH-60 - AP mine restricted
FASCAM ADAM Artillery outside Korean
RAAM 155mm Peninsula
MOPMS Hand
emplaced
GEMSS . . . .
FLIPPER Vehicle Not in service
Special Hand - Not .in servicg
Purpose | M93 Hornet emplaced - Multi-Sensor for
Munition P AT or AV
- In service
Networked . Hand - Man In The Loop
Munition M7 Spider emplaced | * No release auth
- Ottawa Compliant
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Table 4. U.S. combined arms' use of FASCAM in
Gulf and Iraq War

Munition used (rounds)

Landmine Submunition
Type Gulf War Iraq War rounds
(1991) (2003)

Army 0
Gator Air Force| 1,105 - AT 89,235
Navy - AP 27,535
. 215
Marines No mines
Army 0 were used
ADAM | Air Force 0 - AT 432
RAAM Navy 48(AT) - AP 432
Marines | 12(AP)
M139
Volcano | * No report on the use of Volcano or MOPMS
MOPMS

olzfst TS FEstA} thFG2EA(Multi-Domain
Operation, MDO)°]&H= w]2jA 51\—53 7igo] thsEch
[13]. Table 59 W&} o] w2 g Azt o
4 A Aosta, v s37MdE Y] 2442 A8k
M g JAFA712 ek °]F VolcanoE H|ES
AT A28} A5E ek 7S AojE AASS T
21997t AF(Cross Domain Fires) 58 4L 913t
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Program, SLEP) H]

AZA 1 E(Service Life Extension
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Table 5. "Big 6" for Multi-Domain Operations

Multi-Domain Operations

Future Vertical Lift

Combat Vehicles

“Cross Domain Fires”

[ | =

Advanced Protection

5 Expeditionary Mission Command
/ Cyber Electromagnetic

6 Robotics / Autonomous Systems (RAS)

2.4.3 fOIX|Z) BX| A Ha 2N

20164 1] HRoAE T o]e] XodolA 7]z ]
A2 A TR ohjet A2l xA] Yl
g E8 3o 2458 A2 BES ol <
o olEle o715 Aoje Helo] e Table 69 2
o] A=jd &= Ut}14].

Table 6. Predicted problems with the combined arms
countermobility by APL prohibition policy

Time periods 1980-2010 Today Far-Term
Gator
Deep Gator only in =
Korea
C ADAM RAAM
o Mid RAAM Air Volcano
g Air Volcano (AT only)
; Row Minefields _
g | ¢ | Directed 18~22 km
e |1 (width)
o
s Volcano Volcano
€ | Situational (Ground) (Ground)
MOPMS (AT only)
Minefield Frontage 35 km 8 k.m 8 km
L outside lesser
/Division (depth)
Korea capable

SOUTIEE 201097 shiteS naksl nE
A oA tjEEOo] AmA] thHR/el R FHE g8
& giek. 531 A AR B 71E A
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stk BE A9 e Bl TAL 4 e A
8 Ao 2 AT HYh Zol 35 kmol ik
Jet AAE g71Ae) B o] Y 3
wet GhE 9 Mool BE Aela Azt el
of Ahgo] Bk Ao AR TAE o
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SAVO (Standoff-Activated Volcano Obstacle) A
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Table 7. Immediate action to compensate countermobility
capability of U.S. combined arms

g Short-term action
Battlefield coverage (18~'22)
Dee Use Gator
p * PPD-37 cancelled
) Conduct Volcano SLEP
Mid
Use RAAM
? Directed Develop & field SAVO
CS) Situational Conduct Volcano SLEP
e ) * Field M7 SPIDER 1A
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Table 8. Long-term approach to improve TSO
capability of U.S. combined arms

Battlefield coverage Lon(g ;;erﬁysag)t on
Develop Deep-TSO(DTSO)
Deep w/ fixed wing
Mid Develop Mid-TSO(MTSO)
! w/ Artillery or Vertical Lift
? Directed Develop Ground-Based Close-TSO(CTSO)
o ;
Develop Vehicle launched
s R
: Situational CTSO
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Table 9. Combined arms terrain-shaping obstacle
capability of U.S. combined arms

Time periods Past I\/I[\tla—ut-e:n Far-term
Deep Gator Gator fixlzglrswoing
C ADAM RAAM
o Mid RAAM Volcano SLEP Vl:l"fs]?ﬁ
; Air Volcano (Air) Tt
r X Row CTSO
g ? Directed Minefields SAVO ground based
€lo
S| a . Voleano Volcano SLEP CT.SO
¢ | Situational (Ground) (Ground) Vehicle
MOPMS launched
Minefield ~ 35 km
Frontage .
/Division fully capable worldwide
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