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' Jeremy Binnie (Jane's Defence Weekly ) > { Russians reveal details of UAV swarm attacks on Syrian bases ) * http:/
/10.22.155.231/File/?File=REC_01826578&Gid=REC_01826578&Sess=5a7662ce-cb53-414d-895¢-389fc5faeS7a&IntSec=
FQi1431.9025¢DfQRgCYo0J+RoyWe=&Lic=654c2a70e38142c8974deb95f07e6376 - (2018/01/12)

Ph R 0 (U0 9 JRAEFEE N 46 E AL EE ) > hitps://gotv.ctitv.com.tw/2019/09/1127212.htm © (2019/09/
17)

> Andrew Tate (Jane's Defence Weekly) > (China launches record-breaking UAV swarm ) » http://10.22.155.231/File/?
File=REC 01809801&Gid=REC _01809801&Sess=5a7662ce-cb53-414d-895¢e-389fc5fac57a&IntSec=FQi1431.9025¢DfQR
gCYoJ+RoyWe=&Lic=654c2a70e38142c8974deb95f07¢6376 - (2018/06/21)
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° US Department of Defense » { Unmanned Aircraft System Airspace Integration Plan) » https://www.e-education.psu.ed
u/geogR92/node/5 ° (2015/08/06)

® Jane's Unmanned Aerial Vehicles and Targets * { Aurora Flight Sciences Skate ) » http://10.22.155.231/File/?File=REC
01318916&Gid=REC_01318916&Sess=1939928¢-d02¢e-4818-9fb7-f08ff194b6d6&IntSec=3T1sGX//ctS4d/gTIZxwIXUWn
WM=&Lic=654¢2a70e38142c8974deb95f07e6376 ° (2016/09/10)

7 Jane's Fighting Ships » { Textron Systems RQ-7 Shadow ) » http://10.22.155.231/File/?File=REC 01357588&Gid=REC
01357588&Sess=fa242d07-fc21-47ea-ad23-680581f1a98c&IntSec=/zCkO6R SpnPy6ZuCHFXtZAR jwvck=&Lic=654c2a70e3
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* Jane's Defence Weekly » { Watch keeper achieves full operational capability ) * http://10.22.155.231/File/?File=REC 01
857353&G1d=REC_01857353& Sess=1a54888b-8392-44¢2-9ccf-76841¢929196& IntSec=xmraKI1JUU/7OF4LunM9Z9UWx
Bdw=&Lic=654¢2a70e38142c8974deb95{07e6376http://10.22.155.231/File/?File=REC_01857353&Gid=REC_01857353&
Sess=1a54888b-8392-44¢2-9ccf-76841¢929196& IntSec=xmraKIJUU/7OF4LunM9Z9UWxBdw=&Lic=654c2a70e38142c8
974deb95f07¢6376 - (2019/02/07)

’ Jane's Defence Weekly » { Certifiable Predator B completes integration ) > http://10.22.155.231/File/?File=REC 0178299
5&Gid=REC_01782995&Sess=514b2{9a-46{8-4283-a74e-8445d3be78b8&IntSec=NhEvY xqUEDIGKhZr7cdvmolF4C8=&
Lic=654c2a70e38142c8974deb95f07e6376  (2016/09/08)

35


https://www.e-education.psu.edu/geog892/node/5
https://www.e-education.psu.edu/geog892/node/5

(7)) EfRaEiE A% (Endurance UAVs) @ EF2EMIE A MEAVEFRE - R
B 300~650 A BEAY AT EEEEE - T2 T A MBI TR Al 2 24~36 /N
{EZERFRTEL E 2 20 AN BRI TE S HikERE /I A B A 500 AT DAL
A ASHECE Y E TR 0 RAREN TR AR R EE A EE A 2 EKE - Global
Hawk ([E]/\) - "

=— FEEGE AR
HE (B /AT ) RTEE (AR) | HE (/)
0-208% (0 - 94T /NS 400 AR /N 50 mis
21-558% (9.5 - 308) | /NRI200 AR | /N 130 mis
/INFR 1320 5 (VNS 598 A1) /INFA 6000 AR /NP 130 m/s
RBR 1320 5 CORFR 598 A1) | /INIR 6000 AR AR S
RBR 1320 5 CORFR 598 A1) | RIR 6000 AR AR S
FORACR - [FI5ERE 5

&Y DLEES TAT Malta (/F) BEZEHEE Skate fltldm At% (F5)
EACJR ¢ Jane's Unmanned Aerial Vehicles and Targets » ( Aurora Flight Sciences Skate) » http:
/110.22.155.231 (2016/09/10)

| e ———

B 7 ZEEE RQ - 7 Shadow #TFE4HE A
LRACE © [ESRET

 Jane's Defence Weekly * ( USAF enlisted personnel to operate Global Hawk UAVs) » http://10.22.155.231/File/?File
=REC_01760960&Gid=REC_01760960& Sess=05bbbdea-82e8-4fd7-a333-00bd83ee54f2&IntSec=y8CG4sPMQtfKD4yuZ
KGvGTGIXC0=&Lic=654c2a70e38142c8974deb95f07e6376 ° (2016/01/21)
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Multinational Fires in a Multi-Domain Environment

ZBIEAE S FIBERE T 2 K JTEH
bt 268 (BEE K1) BEHFI201949-10H 5%
(Fires, September-October 2019)
Y&  7EBIEEE R Nicolas Konieczny
B RTR
]

After more than a decade dedicated to counterinsurgency operations, the Western
armies are reviewing their structures, organizations and missions and modernizing their
equipment to be able to face another kind of threat that can compete with the national
capabilities and create strong challenges; especially regarding stand-off and anti-access
air denial.
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In this new environment, the French Army has issued a new concept, “future
land action,” while the U.S. Army is focused on “multi-domain operations
(MDO),” both pointing out the requirement to better coordinate their capabilities in
the different domains. This also includes the requirement to interact more with the
multinational partners in order to provide additional capabilities, authorities and
different tactical possibilities on the battlefield to deceive and defeat an enemy that will
never be able to adapt to multiple approaches and unexpected combined effects.
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Therefore multinational interoperability is key more than ever. For the “Fires”
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warfighting function 1t was the opportunity to test it during Joint Warfighting
Assessment (JWA) 19, especially within the JAGIC of the 7th Infantry Division
commanded by Lt. Col. Nicolas Konieczny, French liaison officer to the Fires Center
of Excellence with a team composed of the U.S. Army, Marine Corps (Ist Anglico),
Navy, Air Force, Australian and Singapore officers and NCOs.
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1. Joint Warfighting Assessment 19
— ~ 2019 £ " RS IEEGTEAL , HE

The JWA is the Army s capstone, multi-echelon exercise intended to
demonstrate and assess future force concepts, capabilities and formations required to
operate on the battlefield of the future. JWA 19 incorporated training formations from I
Corps, 7th ID, Australia, Canada, New Zealand and the United Kingdom and personnel
augmentation from France, Singapore and joint forces operating in a live, virtual and
constructive environment to assess the implementation of MDO captured in Training
and Doctrine Command Pamphlet 525-3-1.
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During this exercise, the 7th ID became a multinational U.S.-led division
augmented by French, Australian, Singapore, British and Canadian officers and NCOs
and had to fight as a Joint Forces Land Component Command (JFLCC) under a
Combined Joint Task Force (CJTF, I Corps).
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% (Joint Forces Land Component Command , JFLCC ) - 2 & 458 25
(Combined Joint Task Force, CJTF) (56 —Fm) 5 -

The JWA 19 operational environment was focused on the 2028 future
environment integrating future capabilities (Multi-domain Task Force, hypersonic
weapons, strategic long-range cannon, precision-strike missile and extended-range
cannon artillery for the U.S. Army, 1st Strike Brigade with Ajax and future equipment
for the United Kingdom). The scenario depicted was aimed to challenge a coalition led
by the U.S. Army against a peer-threat competitor equipped with a large amount of
long-range artillery assets (both field and air defense artillery) and able to use non-
lethal Fires (mainly cyber and electronic warfare).
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In this multi-domain environment and 1n close cooperation with the multinational
partners, the “Fires Enterprise” was the main pillar to enable freedom of maneuver
for the 7th ID commanding general and his subordinates, while contributing to the
exploration of new procedures and policies in order to create more lethality and
efficiency on the battlefield.
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2. Joint Air-Ground Integration Center evolution in a multi-domain environment
= BEH K RS E S EIEERIR R R T

The U.S. Army in MDO 1n 2028 states that no single service component alone can
overcome the layered standoff from a peer adversary. Consequently the joint force
needs to converge capabilities to generate synergistic effects to counter the enemy’ s
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standoff capability.
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Delineation of responsibilities and adaptation of coordination measures

1. K I FHRER 7y BH B 7 3 F-E e -

The challenge for the coalition was first to delineate the responsibilities between
the operational and tactical commands and define the successive areas of operations in
order to attrite the high priority targets at echelon and create the conditions of transition
between echelons. Therefore, due to the lack of global air superiority, the Fires
Enterprise was in charge of degrading, denying, disrupting and destroying the enemy
capabilities to enable the commitment of the maneuver forces.
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To enable this delineation, the traditional fire support coordination measures
(FSCM) and air control measures (ACM) had to be adapted before and during the
exercise. In addition to the fire support coordination line and coordination fire lines, the
JFLCC area of operations forward boundary became a FSCM between the JFLCC and
CIJTE. For the air coordination measures, the coordinating altitude had to be raised up
to 35,000/40,000 feet (instead of the 20,000 feet initially planned) to leverage the
commitment of multinational long-range Fires assets.
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Lethal and nonlethal Fires

2. BB EE A K )

The high number of targets (the opposite forces were almost double our forces)
and the multinational capabilities/authorities required to process the Fires
planning/coordination through the Targeting Decision Board (TDB) led by CITF
commander. This TDB integrated not only the lethal capabilities (surface-to-surface,
air-to-surface) but also the nonlethal capabilities (space, cyber, electronic warfare,
Military Information Support Operations, Public Affairs/Civil Affairs). At the JELCC
level, the decision was made to adapt the Army targeting cycle into a reviewed joint
targeting cycle in order to include these additional capabilities and create multi-domain
effects-based operations (MDEBQO). These were a combination of effects throughout
the use of space, cyber, EW, surface-to-surface Fires, close air support, unmanned
aerial system, attack helicopters aimed to deceive/disrupt the enemy capabilities and
protect the coalition forces.

HIEERSY (MEBEREPRENSE S ) HHBEESE D > F
B ERESREHEEN TF0YHEHEHEE @ (Targeting Decision
Board)  ARHETTIREDK IR EREEIH - HIEREEG@H MEESE KT

(st ~ z2¥3th) - HEE TIREEK T ORZE ~ 488 ~ B8 - HEE
IR RER - AHBHUIRESE) - EREm xR EH - BIEREE HdE
HE R ESe Rk eV B AR B o - 4 ARESE HAR ARy - #5LUR =SS
SNV EE T B 3778 H 2o Sa R EE /B ( Multi-Domain Effects-Based Operations,
MDEBO ) - HEAREE(ZEH K22 ~ 44p% ~ BEBE ~ Oy ~ 22
1% ~ EATRITRS ~ BB E TS AREAMUERL » HEM IraE FEREIR -

Multi-domain and multinational integration

3. ZREEL S RS

The multi-domain environment determined the JAGIC:

2 AEERER By E AR G A2 K TR S L

@ To operate more with the foreign liaison officers within the JFLCC in order to
synchronize the Fires support with the different steps of the multinational brigades
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operations (forward passage of lines, wetgap crossing);

@ To engage directly with the Multi-domain Task Force and adapt if required by
the MDEBOs according to dynamic targeting processes.

@ 5 L LI S o T (B P R YA MBI 4 B L) > A A [ B FE A iR AR ED
% > FEIRFB T A EFE S (W BB RS ) » SIS Rk
KITHET SR -

@ (EHNREHY B AR IERET » 1E 5 TS EEEEEFERHAY T - 15:2A
E PR I FER B B -

More than ever the multinational JAGIC became the central core of the
coordination and execution of all the Fires, lethal and nonlethal. The JFLCC was in
charge, 1n close coordination with G2 and G3, to assess the Go/No Go conditions and
then the applicability of the MDEBOs to support the maneuver units. It also muted to
become a larger entity integrating some aspects of a NATO joint fire support element
or a French fire support coordination cell (designation of a deputy to the JAGIC chief,
JAGIC commitment 1n the Targeting Working Groups) and more 1mportant
synchronizing the MDEBOs throughout the entire exercise. This adaptation was made
possible thanks to the experience of all the joint and multinational actors and created
the conditions of success for the JFLCC.

Bl it 22 K 1R O R R L an K T B3 E R Em K T s B R Y
%ol o« HERE R FEGE X 2 - EBLE hm P FER AV A DA T 0 5
B R T 2 SR HE TR B RE A R B BRI AL - HoAE ] DI A IR
FEANKIAESE (North Atlantic Treaty Organization, NATO) K JT 7 BB s £
Bk 1528/ N OIREE AN B-ER G2 K IS LRI EE - Biazek
TIEEGH LI B ERERA—E ) - HEENE @ 5 FEHE 222K
O 2 EECRRETFE o 2 (EAHBCAE 7] DL &R & 802 BN I 2 v R Ay &K
§p o A DLUR B SRR R RIS S, - BRaih e K IR Eh O ERE
» WEPY -
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Fires, September-October 2019, p.47, https://sill-www.army.mil/firesbulletin/archives/
2019/sep-oct/articles/11.pdf
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3. Interoperability with multinational partners
=~ BN E AN

During the whole exercise, the main challenge was to get the appropriate level of
interoperability between all the joint and multinational entities throughout the Multi-
domain Command and Control tools in order to operate between the JAGIC and the
subordinate commands. In order to harmonize the processes, the decision was made to
use the U.S. procedures primarily even if every country had to comply with its own
national Fires doctrines and rules of engagement.

HERE - T EAPRER S EH S E e B E H T B UM
HHsf o B 25 (B8] 0 Ik e ) L BT B 5 30 2% K O B v Lo B N 4R BB A s B =X e
R {SE {8 B R A HoK 78 YR A BRI e - Ry TR (B EE P 5
FoRIEE - 00 N LISEE B AR R -

Technical interoperability

1. Feffa o 3m

In a NATO environment, the Digital Fires Systems rely mainly on Artillery
Systems Cooperation Activities (ASCA) to enable a full compatibility between the
multi-national partners, like in Dynamic Front or Joint Warfighting Assessment 18.1
with the French 7th Armored Brigade and the German 23rd Mountain Infantry Brigade
under the 1st ID.

TEILEIHITEERIRIE T » SR BRI ALK T 247 (I e R
24 (Artillery Systems Cooperation Activities, ASCA ) #RE & » 4Bl ARE
SEHRILEIRTHY T BN AR ) HE SR B EREE P AN 23 (I
FEFLEFTTHY 2018 4F55 1 58 " BRaFEEE S | JEY -

During JWA 19, the Digital Fires Systems used at the JAGIC level with the
multinational brigades were mainly U.S.: Advanced Field Artillery Tactical Data
System (AFATDS), Tactical Airspace Integration System and Air and Missile Defense
Workstation. The 1Ist Strike Brigade tried to connect Fire Control Battlefield
Information System Application to AFATDS via ASCA but unfortunately the
connectivity was not permanent. Some technical difficulties appeared as well with the
Australia and New Zealand Brigade due to a different version of AFATDS. Finally
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almost all the countries got U.S. Army Digital Liaison Detachments to operate the three
systems.

2019 4F TERATEEREE  EE T o Bra itz K RS OB 2L B E
BT AVENIA LK T 2148 A% (5 2B S e B T 8538 248 ( Advanced
Field Artillery Tactical Data System, AFATDS) -~ BE{fiiZeisd 324 %458 (Tactical
Airspace Integration System, TAIS ) Ei Jf§ 58 [fj & 21 45 ( Missile Defense
Workstation ) = BEZASLE] S —FTENRE Sl AE S & A4 AR EL bt 38 2 Bk
B K TTEFRIE N Z%E (Fire Control Battlefield Information System Application ) £
LS AT T B T SR S TS - (B2 (RS > BTy B AT
B R o — R loy O M L a A AT R A e B P R B E o BRI R W
S A e HERE SRR T B AR A« 585 0 &P P A RV BB RT1ESS
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In the future, Defender 20 in Germany will demonstrate the requirement to
enhance the use of ASCA and possibly variable message format to get a full
connectivity between the different national Fires systems. For airspace control and air
and mussile defense systems, there 1s still room for improvement to get a full interaction
between NATO and other systems as pointed out during this exercise.

£ 2020 4F - IR EEERIRNEEERT - BeZEN TS 2%
o H RS A [FIRVESEIRRE S » ELEAR FIBIZOK T 248 2 Y
B S o AESCHRAIl - IREY[EN 22 B AR SR AE 25 380 E I B 22 A 4 T
FESE RS HIRRL - N E R IEHVHED 22/ -

Procedural interoperability

QAR O

As mentioned previously the procedures were mainly connected to U.S. standards
but the multi-domain environment and the requirement to experiment the MDO concept
allowed the JAGIC to develop additional tactics, techniques and procedures 1n order to
cover the nonlethal Fires applicability as well as a deeper involvement 1n the planning
phase. The NATO and ABCANZ (America, Britain, Canada, Australia, New Zealand,
also known as Five Eyes) procedures and standards were used to develop new
approaches like the targeting process, which - from the initial Army targeting
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cycle - became more joint and even almost NATO (question on the redefinition of the
target to include the “key leaders™ ).

[EIFFTAL - FZAE SRR PSS AV - (B SRR
SAFEE AV T KIS E T - Bt z2 K 8 & UL S RS MR AT - ?SE{TL@%
e e | S G ijém_ﬁﬁ G IR ET PG R A 000 T - Jh4vE

FE| -~ FEE] - IR ~ R OH ao B4R PE B P A LAY AR B BE ( America,
Britain, Canada, Australia, New Zealand, ABCANZ ) - HIR{THIFE e BELAEAE 4l FH
AR Ty H AR AR T — (R DA B H AR EE AR e st - iRy 72k
LI 2 i FAHYEE & AR EE r (L e S H sV E ST E R - WRAEESEM) -

One major point to be covered at the JAGIC level with multinational partners 1s
related to the rules of engagement and caveats. Every country was in charge to identify
a "Red Card Holder” within their own headquarters but it never happened during the
exercise that he had to intervene due to the fact that the CJTF and JFLCC rules of
engagement were very clear and there was always a constant dialogue between the key
leaders (ABCANZ) and within the Fires Enterprise.

TERR a2 K e LB 2L B ER IR - RS R — R B E
BIRRE] - BHEEZREA B OV RIBHVIESR - AT EI0EE PEIA T
T R AR ER i - PRI Rs ot & A8 B PR B S st Tl S PR B a T e YRR 2
3[5”%’@%% K%Tﬁﬁ&' oA P HE I ORFFIE F BN - KT O
FHEE

Human interoperability

CIN= B2 i1

More than fully compatible systems and well managed standard operating
procedures, JWA 19 success relied primarily on the excellent human interaction. The
integration of a French officer as the JAGIC chief of a multinational division was
mnitially a gamble but proved to be an overall success emphasized by Maj. Gen. Willard
M. Burleson, 7th ID commanding general, at the end of the exercise. This
multinationality triggered a lot of discussions in order to adapt and review the
structures, organizations and missions 1n a new operational environment. It also
facilitated the exchange of information in the G3 and JAGIC with a better
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understanding of the operations conducted by the multinational brigades according to
their doctrine and rules of engagement and then an appropriate Fires support fitting
their requirements.

bR T A& S S AR A MR 2 S B EEAE 40 » 2019 4 TR & 1E
BREEAE , EEAIET)  TEAENEENAE L) - HEER - L AREE
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& AREE R o B TEHEEERRIEAE% (Willard M. Burleson ) ZDiKf
s S (S R DAY o PEZ RS % 7 e 2 RO L REER ST [ $HiE4H
G - BB AR S B o AT R BlRET o RIS 2 B R
F R P B B 5 3 22 K B & L R B SRR HA » (5 ELSE A R RS (B R A 24
AU ~ BEBIOE BB DI K ) SCa% RS OIS By 1 fe > AIIE 7

Noa s

P"" J) S
B A L EE BN 2019 4 T R A EEGEE | JEE P NEE R
ERIAE ¢ Nicolas Konieczny, Multinational Fires in a multi-domain environment” , Fires, Septem
ber-October 2019, p.50, https://sill-www.army.mil/firesbulletin/archives/2019/sep-oct/articles/11.pdf

As NATO Secretary Gen. Jens Stoltenberg mentioned at the NATO summit in
Brussels, July 2018, the Alliance is  “stronger together.” This applies perfectly to the
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MDO concept and the new threats which require enhanced interoperability, to
mutualize the efforts, to combine the capabilities and to share different approaches in
order to more efficiently degrade, deny, disrupt and destroy the potential adversaries.
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Lt. Col. Nicolas Konieczny, the French liaison officer to the Fires Center of
Excellence, has been involved in the major exercise Joint Warfighting Assessment 19
(May 2019) as Joint Air Ground Integration Center chief for the 7th Infantry Division
(7th ID).
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" Bundesministerium der Verteidigung ( Deutschland ), Weissbuch zur sicherheitspolitik und zur Zukunft der Bundeswehr ( Berlin:
BMWg, 2016) , p. 32

* Bundesministerium der Verteidigung ( Deutschland ) , Konzeption der Bundeswehr ( Berlin: BMWg, 2018 ) , pp. 21-26.
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" TrA stellt im Zuge der Umgliederung des bisherigen ArtLehrBtl ab 1. 2. 1959 das Fart (Lehr) Btl 310 in Idar-Oberstein,
Klotzberg-Kaserne auf. Bewaffnung: FK 155 mm. Das bataillon rechnet als KorpsArtBtl des III. Korps und damit auf das
Feldheer an. Im Frieden steht es der Artillerieschule fiir Lehrzwecke zur Verfligung. Uber die Verwendung im Einsatzfall ergeht
ein besonderer Befehl.”
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BIRETT > M5R 2 R 3 AT 1967 £EHREE TM109G 3 155 A E E EIEER , - Bk
NiEFES -

(=) TAEHREIZES 310 g ) & T EPEELEs 310 1&fFe ) BEEH (1967-1980
)

1967 45 B 1 HEMAHSFEE R » FHAETE S R T 2SS 310 gz | (P
anzerartillerielehrbataillon 310, PzArtLehrBtl 310) - [EHFFEIFEE 5 8 (f#&5HE ) - 7
Wk 4 (EBE R (PzArtBttr) & 1 {EEFERAEIC 2 (FArtBttr) 5 HAEgmmaay " 48
R SeEE 4 28 (4./PzArtLehrBtl 310) & HFSLE 2 # (2 ) - Ry EEEH
HSEREfRE R e s - GBI K F LAY © 1967 48 12 A2 amilEt il
HEIE K AT A8 - WA 1969 4F 4 A 23 H5epk B MU (EEOHIEY - F4E 10 5 7 H
B AL Z A EL (Geilenkirchen ) HY " FRGE B K FiE24% ; (Raketenschule )
“TREELUERE T OKERHIITEE 72 B 4 i (4/RakArLBil 72) - FEE(EEL K TLAR
S AL 110 AEESIR IOk ET Z40 , (BT FENTH - 71970 4 T B ERAE T Es 4 3

(4./FartLehrBtl 310) #2245 " M109G = 155 /A HERE5EAE | o M7 SRRy [ 48
FRRELICEE 4 7 (4./PzArtLehrBtl 310) L= & HERA T H—HRAI(R—) -

1968 FARFEHEMILEE —RE 2B FH 155 mm =0, & FH 105 mm = |
255 | e > (o= B B I W U R KA Rl B > PR fB AR IS 0 - T B
BRI TSR 310 %8452 | (Feldartilleriebataillon 310 Geriteeinheit, FArtBtl 310 GerE)
BIFEEE =2 THER > FIRF L B R T W T LEE Tt |, » FRHEE
W EZEST B & 310 AUk i (Efs T EEHmIsE 310 g |, & T BPERIELES 310
‘=, ) o

1970 “F1EE FEE RIS R 10 FEAVE SR SN T BEEASHE 3, (Heeresst
ruktur 3) > HAVTETRICERFT BRI SCERERE ST - DIRIERX AR (LEE T I EE
5o MohnsEh ok IEEEEEE 2 — o Rt > MEEERIIEEEEE TM109G = 155

P 5iEK L (Unteroffizier Kriiger ) B85 —ZHHFOAHEEEY " $FEkiEITEE 108 [ B & 8 i | iR - AL A
1% (Flesquieres ) AY—IZ8kF > R HUR an S WA EELSFAERENL b > HESL 16 TR IR 15 BT - 1965 185 My
REWER ML RBEE > FENEER SR ERT o -

MoK AT T W33 Bkl TR o HHAVSESEIREE 24 1 T > 7Y 1957 4E 9 H 8 HIHIERE A BEMA IR -

P i5EE " E#RS , (Firma Wegmann) & "BRI7EF (Firma Oerlikon) /A F) Bt &4IFTAEZE 2 WAL T 110 2\ EEE
MK %48 1 (Leichtes Artillerieraketensystem, LARS ) Wegmann-Werfer 5 Oerlikon-Werfer > £ " BH& S |
INEIEAE -

% JR5E K K 57 2 18850 B By Rakete ©

7 Artilleriekunde, “Chronik RakArtLBtl 72,” https://artilleriekunde.de/images/PDF/RakArtLBtl_72.pdf, 1 Jan 2020.
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NI EREEAE  4h o [FIRF SR LB BEUHIRE J T i » A6 E T AEHREIEEE
310 82 ) WK T - 4R T BTERAESSES 301 2 (Peldartilleriebatterie 301, F
ArtBttr 301)  SZEEPTIR T 2R EE RS ie T eI ERA  BUAGIGRECENERS - 450 T F
H 105 mm =0, & "FH 155 mm =X ZE5 [f78A - "0 220 F S s dsis
FTE IR E 105 K 155 AN [EIEITHEE » (5 BRI SR S s3 S IEEEEE R

1979 & T EPERAEICES 301 2  GHE T EPEREELISEE 310 1R L 0 R EEE 2
H (2/FArtBtl 310 GerE) ~ {Hazi&fadmdl 7 | (HE L WEEN TZEEA
Z BUREN SRBEN S -

»ox— P U S R oy
N » .2 v LY. sl D A AP .
- A el 4

v ; p 0 3 Lrs, T

[ — HHITEE 345 FE e 60 EFEREE T & =

B faR e - A BRI RAREY - B HhaE R AR AR EZER (Kusel) - A T HE4LEE T F{EHE
R (Waffenfarbe ) - 1 FRE L (SR Lehr) ~ W& K 345 TR T THELTEE 345 B8E | iYER -
BRIARE ¢ 18— https://www.freundeskreis-artillerietruppe.de/images/cid_7AA6607A-E6F7-4A4E-92B8-7C79A3296BF2.jpg

2.8 — https://www.bundeswehr.de/resource/image/78410/portrait_ratiol x1/200/200/4e8f04{df37e384c8f625¢d53380244b/Kqg/bild-
artlehrbtl345-wappen.png

B = FRIZ¥IREMAER s B (CHY FH 105 mm 25 [fE5HE
BERIACHE © 1.8 = https://www.artilleriekunde.de/images/Bild%202%20Der%20Expl.jpg 2.[& Y https://www.artilleriekunde.de/i
mages/Bild%203.)pg

®OEIZERE TMI01AL R B TMI114 R #E=S [#E5ER -
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7 110 A HEEH 28 K77 24
ERIAE ¢ https://upload.wikimedia.org/wikipedia/commons/a/a3/RakArtBtl 122 %284%29.jpg

T LSS 310 BEE SRS E R

BAr {52 K Hi

AEEfITES | o
1./PzArtLehrBtl 310

SRS 2 2 M109G = 155 A&
2./PzArtLehrBtl 310 ERa i

SEHR LSS 3 M109G = 155 A&
3./PzArtLehrBtl 310 ERaE i

1.FK 155 mm = 155 A\ JEZE
S I S 4 Ephi=iE 1L.EHJFEE 2 HIG4RIM B

4./PzArtLehrBtl 310

2.LARS B 110 A HEESRIRE | 2.1970 FFi84R 2" KFTHEILEE
TORFT 280 (FFRCHEYE | 2 &% 48, -
)

LR B O S A A R T

B S 3 YO S (=023 E;‘;k_k’ :&' 2 kk‘ 4 \$ ’
EFIGHLECSE 310 SOHE | MILS 20 208 ATAS N | G e Z BT
BRI 4| BREDKRARMREGT | T =
—b b Lo
By T AEFAREITES 4 4 o
BERIACH © 1. Artilleriekunde,  “10 Jahre PzArtLBtl 310,” https://www.artilleriekunde.de/images/PDF/10_Jahre PzArtLBtl 3

10.pdf, 31 Dez 2019. 2.D. Jirgen, “Corps artillery in the German Army 1957-1994, “ https://bw-duelmen.de/data/docum
ents/Geschichte-der-Korpsartillerie-und-SW-Bataillone-engl. 1.pdf, 31 Dez 2019. 3. AWHFe£%1% HIT8IFE
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[E7S M109G =X 155 A JE &5 B AT
BERIEE © https:/flic.kr/p/Gh3ax3
(=) TEEHRLREE 345 g | (1980-2007 4F) K " BPERAOLZEE 310 12 E
(1980-1986 4 ) A
1980 4F " EE4EHE 4 | (Heeresstruktur 4) 4H&RFHELZEBHAE T » FE4EFFIRA
B JRIPR N o I BORE  GRmdI4E ] - R Ry 3 (EEEAR AL 12 (AT - S hRakE R
I DL 4 {EELEE2 (Panzerbataillon ) FrHEFAEGH F2 (Panzergrenadierbataillon) VR4
AHp > DIEREIRAELRTE K - F4E 6 B 13 H > T 2EHIEIEES 310 28e | 8
PHEHSE 34 ik, (Panzerbrigade 34) o WiEEfRiAy T AEHREITES 345 #EE , (Pan
zerartillerielehrbataillon 345, PzArtLehrBataillon 345) - [E8F EZE/ERREEFH T M109
G =X 155 A JE EEMEGHAT | #2E TMI09A3G =X 155 AN EE S, (Et) - °
1981 A= T BPRAEICEE 310 120 ) BEdl 1 A& ARy " M107 = 175 &
HEENE - WA DUR A BRI AR T B T M110A2 5 203 AHEEE
fEEnE o e T EPEREEITES 320 &M=, (FArBt 320 GerE) pify " EHHLT
%5300 % ® ,  (Artillerieregiment 300 Gerteeinheit, ArtRgt 300 GerE) HIRZ.L) ©
1986 fEEE S EIEZ R MAN4E - " EPEE LS 310 & fE ) Bl E T & [H]
kR > 58 2 1004 By T OKERHELEES 52 255 5 i | (5./Raketenartilleriebataillon 52,
5./RakArtBtl 52) - = " AEHREIEEE 345 g | BH > WA ESEEHAEL K
XS
USRS S
? TMI09A3G =X B ERT | R EEE ASEE " MI109A3 =X E EME5EHE | R - FREEHS T AURORA HENE(L
TEF R4 RIGIEEEEREITE (34 S8 ) - WH A E S TFHI55-1 A5 [FE5EH |, 2/ (39 f21%) o [Fi
RESFEEEE] 24.7 N H -
P ADK R B AR S RS o R 60 (518 0 B ARHTRERE 32 AN H -

UHE DKE TR EDKET RS, (Mittleres Artillerieraketensystem, MARS ) » &% 288 HI{8E] " Fessili-#53E - BISE
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1998 FEFH{ERE] " e Hr-I53E - Eifg® , Al T 2@, (Rheinmetall) 22 H] L
[EIRFEEAY T 2000 2 155 A\ E EAERETERD ;. (Panzerhaubitze 2000, PzH 2000 ) #: A&
HRR > T EEHEITES 345 BB E | BORE—(EE ALK AV E - KRR
FTE T MI09A3G = 155 AJE B BT, - 2003 4F - T RIS 345 HUEE
fo& " R2RpER | (Heer der Zukunft) “4H4RFE%E%E > UG8 M s (#525)
55 30 jit ; (Panzergrenadierbrigade 30, PzGrenBrig 30) - *

Bt M109A3G =\ 155 A\ JE H E 8
ZORACHE © https://flic.kr/p/b3h6Vt

(M9) W5 345 Beg ERFE (2008-2014 )

2003 1= BF R[5 EE ( Bundesministerium der Verteidigung, BMVg ) [RIE[ERIFE Y
FEENIEE - EHBAIVE X T ECRAIHE ,  (Verteidigungspolitische
Richtlinien, VPR) "t BHEE & HINZ 2R O 88 E 80 > ZRE B FE R RS
WG T T RE « RERMEIEHeT 2% > R LRI NE B TE) K 2 Bl EE (R ERAE
770 1£2003 2 2010 FEEILL T #rEEE , (NEUES HEER) 45fEEA % B2 B T
WA o FEREEF R T o T AEFREITER 345 BEEE ) R 2008 E 1 A 1 HiEGR & Rt
55 345 #zEE | (Artillerielehrregiment 345, ArtLehrRgt 345) » #E 7 {7 » F KHYEE
SUEHIEHNT 2 (EMES R 1 (@ o R o - 55 3 8 T A (978 , (Droh
nen-Aufkldrungsbatterie ) FEIEFGEREEH " KZO /N HAEDES M AR TEE | (Kle
influgerét Zielortung, KZO) % » a% By HESESRE I{ERELREF > hok 2000 &Y 1
55 N E E G , BYsRAOK ST - THILLES 345 BCEE | X ER IS EERE )

/AE] (Firma Krauss-Maffei-Wegmann, KMW ) fff 828458 -
B TRAEE | R EEIEEE Y 2000-2003 R IEHATLSIE 48 /NRF AR SIS LR AR S R E R E s
BT R EREETE) - FrETHVAHS R X -
© NHETEglc (Alb-Brigade) - AREBFNEEFHEE 10 £ -
O R TEE R BORIE B - 8910 2 1S F8MHLR -
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HIRZ 0 © 55 7 HEES By TERFI S #5# | (EBinsatz- und Unterstiitzungsbatterie ) > B
HIE&E T A4k, (Allgemeine Grundausbildung, AGA) - % BE{EiE4R%
DGR TR NK ,  (Heerestruppenbrigade, HuBrig) “Z8f> o - BFHIT " EIETE
E{THE) ; (Stabilisierungsoperation ) ©

Fi 55345 £5E
Artillerielehrregiment 345

B4 (haleE)
4. Batterie(schieRende Batterie)

Khea ) e N
F1E (BRI ) sl (o)

1. Batterie(Versorgungs- und : : .
» : 5. Batterie(schieBende Batterie
Unterstltzungsbatterie) ( )

Kl H SEREC S N
2 (HIlo{EfE) EeiE (HuliuiE)

2. Batterie

(Artillerie-Aufklarungsbatterie) & R seERents Feieis)

53 (fm A (EfE) 7 (BFIRE)
3. Batterie 7. Batterie(Einsatz- und
(Drohnen-Aufklarungsbatterie) Unterstltzungsbatterie)

&/ HEITES 345 s EAH 4 E

BERIASE © 1https://upload.wikimedia.org/wikipedia/commons/a/a9/Gliederung ArtLehrRgt345 popup.jpg 2. 45052514 1T
R o
() "HEEEE 345 8Es | (014 FEES)
£ TEEEE 2011, (HEER 2011) “4HARFAELZAUHAET T - T HELTES 345 HegE |
e R THEIEES 345 FEE o WEE TEEFE 10 A, o B AEZER RG]
FEER- B EZRIA o “ATEERY 2 (E(EE (552 338) AffRes 2 8 T i ZE {5

*ORE 2002 453 H 6 HERIT > Bl T2z @I EERET , (Division Luftbewegliche Operationen, DLO) ~Z—&B45
BBH 2012 4F 12 H 31 H#E4R -
Y TEEEE 2011, (HEER 2011) R fEFEE 2011 FRTPITHWNRETSE > BUH TR TEEFEE S
( Heeresfiihr-ungskommando, HFiiKdo ) & " FEE®S ; (Heeresamt, HA) 4R » 537 " PEEE]SE0 , (Kommando Heer,
Kdo H) - W HFTEEI B ETAHARTREE - DR TR YMBE/TE) R 4ERIfTHS (Peacekeeping) FYFEK ©
Y Rz AR IR EEHY -
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## | (Bodengebundene und luftgestiitzte Aufkldrungsbatterie ) ° " KEFiHEIZE 132 &
552 E ) R HTHYEE 38 T OKEThE L | (Raketenartilleriebatterie ) o 55 7 ##H R
FISc iz ) ATHUE EBT T or s AR e ) NEH - R Rl e o

(Ergdnzungstruppenteil ) » JAPHFE TS A &5ll4F - BIGEIEGRE) 2% © 1E&
2 EEEET - EEEE R MR S o iR T R - AN
TR A i s ek huls ;. (ZAW-Betreuungsstelle Idar-Oberstein ) HIJ2&m A H: 4R
HAN (R -

F2 T HIILER 345 BUEEARTHISEH S E TR

E==Xiv L% R B

B B o
Stab/ArtLehrBtl 345 Stabszug B8
51 Bk [ < 4

Versorgungs- und
1./ArtLehrBtl 345 Unterstiitzungsbatterie

TR A B RORE
Bergepanzer Biiffel

1.KZO /NE H A5
NIRITEA
Kleinflugerit Zielortung
22 (KZO)
CHEUIEEESE) 2R gR e S Rt o s 7
Bodengebundene und Artillerieortungsradar

luftgestiitzte COBRA™
Aufkldrungsbatterie 35870 1A3 Y

AR HEE ™ B
Marder 1 A3 als
Beobachtungsfahrzeug
K T #Y
FRRIREL K F 2147
553 H K i S Mittleres Artillerierak
3./ArtLehrBtl 345 Raketenartilleriebatterie etensystem II
(MARSID) ™
= 81

52
2./ArtLehrBtl 345

* Kommando Heer ({#[E= &4 &( ) , Die Reserve des Heeres ( FEEE % (i1 ) : Ihr Ratgeber fiir Thre Karriere in der Reserve
des Heeres(Strausberg: Kommando Heer, 2018).

* COBRA B[l &%%32 Counter Battery Radar ( SZHISZEE ) MI4EE -
¥ MARS (K& BfEr Mittleres Artillerieraketensystem ( AT K55 2478 ) MY4EE5E3E -
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2000 %Y 155 /N JE
Ep AT
Panzerhaubitze 2000
(PzH 2000 )
B - 8

5 4 B A
4./ArtlLehrBtl 345 Rohrartilleriebatterie

2000 2 155 A JEH

; At —p N _ BRI
5./ Ar%eir%ﬂ 345 ROhEﬁE%i}%teri e Panzgergjiiigtfeﬁ ljéOOO
| (PzH 2000)

&8

2000 %Y 155 /N JE
H B
Panzerhaubitze 2000
(PzH 2000 )
B 8

B 6 i =g AW
6./ArtLehrBtl 345 Rohrartilleriebatterie

PSR R e e
El%l 7 @ HES ﬂ,g —
7./ ArtLehrBtl 345 (RURHGRE) R )
Ergidnzungstruppenteil

M- B A2
PR HsEE % 0 PR 4R 0
ZAW-Betreuungsstelle ZAW-Betreuungsstelle

Idar-Oberstein™

BERIAE ¢ 1.K. Marcel, “ Das Artillerielehrbataillon 345 auf dem Truppeniibungsplatz GRAFENWOHR 2015,” Zu Gleich
(Idar-Obersteiner ) , Ausgabe Nr. 1 (2016) , pp. 58-62. 2.Freundeskreis-Artillerietruppe, “Artillerie im HEER2011

https://www.freundeskreis-art-illerietruppe.de/index.php/die-artillerietruppe/artillerie-im-heer2011, 20 Dez 2019.3. J. Marco, “Die

Geschichter der Artillerietruppe der Bundeswehr am Beispiel Artilleriebataillon 295 “, Hardthshenkurier ( Bonn) , Vol.4, 2018,

pp.72-77. A KW H R AT -
=~ B TR

(—) "KZO /N H iS4 A Tk E | (Kleinfluggerit Zielortung, KZO) :
KZ0 EHEEHE S BITHn—a e ARITEE 240 - BE A K BEENRE
71 BRELGE S - M SR, -~ [ s R RS E - EE 720
TEEREK ST B T U ERESFG R ([EL) » ELUGZENRIZ edE
SEFEEPE LT ST » SRR 7% A B i 4575 0 (ol 0 (&) B NEF 1z Rl
A SE RCREM TR R B P R o pb A S AR TR EL A TR ATRI TSGR > IEE

U RREIBRZENNSE 0 (Zivilberufliche Aus- und Weiterbildung Betreuungsstelle, ZAW-Betreuungsstelle ) &5 A&
HE B L R fERREFTEL » FALIFRE T R i Es R Ly, o
HEFRELE L REFREFTIL A » BIFRE " B R s+
Ui E - Eih - NBIBRGE RO R R BT RBEE -
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SAYRNRFRZE T2 BRI R R R T B IR R AR TER 4R - TRITHF B
PR EIEE G - BfTTERE Y] - EEEE (i E =2 5) f’EﬁJ@#ﬁ%ﬁ%
5 NE o it E HIEIR BOHIESt B aL MR ERIGIRE - (5 H [ S AR T Tz
£5 - ARCCRR IR - f85 H 2006 FEEIHLIERE 61 42 KZO » 18T 18 42 /EZ
12 ZEEEE R (9 ZEERE) R 6 4RRgR o 7

BITL KZO LUK F i 284 AR

BEoRIARJR ¢ https://flic.kr/p/K7GG3n

[+ KZO LARE & A Hif% [l

ERIRE © https:/flic.kr/p/28LGegg

* G. Dan, The Drone Databook (New York : Center for the Study of the Drone ar Bard College ) , pp. 105-112.
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xR = K70 /WU HEEEE R TR EMRERE T2 B R

THR HH AE

1 RATIRE 120 & 216 NE/NE

— R L 100 AN E

2 FRCHE | et (e Ta8) 65 A

3 R |65 AE

T () B[4/

5 S 12 X §Efﬁ¢§&ﬁ§ﬁﬁﬁ Q}a (zuletzt Fichtel & Sachs
AG) SEFERRIEIEET % (33 L5 F)

6 BRETE 800 2 3,000 AR

7 FRIHIEE g =R 2L T IERSHT (Ophelios WBG FLIR ) /J\fE &£
EVEES ARG E A E CE = EE|

ERIAE © 1. Bundeswehr, “LANDSYSTEME DER BUNDESWEHR” , ttps://www.bundeswehr.de/de/ausruestung-technik-b
undeswehr/landsysteme-bundeswehr, 8 Jan 2020.2.S. Wolfgang, “ Aufkldrungsdrohne KZO “ , https://pzaufkl.de/autklacru
ngsdrohne-kzo, 9 Jan 2020.3. K55 E % EHITHIE -

(=) 72000 %I 155 \[E B £/ | (Panzerhaubitze 2000, PzH 2000) : 2
000 FY 155 /N JE E EMEsERE | 28R T e E-IEIE - g S A T R EEeE A F]
LA S R AR > BCREAN R SIS B0 A o IEADKHECH " 23KEL 2% (G
lobal Positioning System, GPS) K " e , ( Gyroscope ) > [ H (5 4805 0] 43
A 30 B SE BRI R UL - PR EEERT S T s iE =8k, (Join
t Ballistics Memorandum of Understanding ) #H#i » o Bt 8RR A MEAIAY 155
NEIEAUEAE G BE o BYEE TR | SRR R 30 AE > T efEbERETE | (Exten
ded Range Full Bore, ERFB) £ 40 2NE < 2019 4E 11 B » &8I PzH 2000 kR
JE T2005A1 V-LAP KaEiBh#esE | - B AREFERET] 66,9 N H - "HEEEg 5 E)E
520 CRHERT B8 3 5 B KRBT 10D 3 85~ 1 8 10 88~ 2 47
w8 20 2587 3 N E 8 8 8 o PR EFTE R AVIERE B EL - 55 [RESE R EE Rk
& o TBRILZ AN > BEEDKHEEE T EE R RS | (Artillerie Daten-Lage-Einsatz-Rec
hnerverbund, ADLER ) “K "MICMOS 2zt 5% | wHB) » vl &G 6 9% " 23

" Europdische Sicherheit & Technik, “Panzerhaubitze 2000 - Konzepte zur SchlieBung der Reichweitenliicke”
https://esut.de/2019/11/fachbeitracge/ruestung/16730/panzerhaubitze-2000-konzepte-zur-schliessung-der-reichweitenluecke/, 9
Jan 2020.

TSN DLE BRI o SRETEERI| FEhSL -

Y HLA SR EEPREE B REIG 160 JE -

“ ADLER FyfEE A 1955 8600 4% A M T ST 8516 > 2006 FEMEREFETT A58 2 18 (ADLER 1) » I %04E
T LB ORI IF ] AR RN TR [EIRE TR S B AT -
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BPEE[EAS 582 | (Multiple Rounds Simultaneous Impact, MRSI) > °'{si BEffy o 2z 4
— (KRR (B 2)

<

B fﬁﬁ%mmﬁﬁ#ﬁﬂﬂﬁﬁéﬁ ISAF) PoFL 2000 5 RS

BRI © https:/flic.kr/p/T24aNT

[+ = ZatiE AT EEERFEE (MRS R~
BRIACGHE ¢ https://www.youtube.com/watch?v=-TXFwT4REHg

00 2000 24 155 A JE H EREEIEIEREE T2 E R

A

155 22 (52 f&1%)
30 AE (EREETEE 40 A H)
HES 60 LN H/INEF © ARES ¢ 45 NEUNEF

“ MRSI Ry KHE{E BB LA RIS R B 8) (SCEEE)) SSARGEENT - DUR[EST sy 4 - 2 5 [EhEEsUR -
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A1 MTU 881 Ka-500 J#mssids (2 (1000 VEFE 7 )

fREkEE | 420 2 F

HMEE 57 (222 49 1)

s 58 CBEEME3 &)

60 S s ~ 288 FUHLH(LIEIEE (B 48 EEHAraAT 4%

(TR 28 ~ 7.02 N EE

BRIAE ¢ 1.Bundeswehr, “LANDSYSTEME DER BUNDESWEHR” https://www.bundeswehr.de/de/ausruestung-technik-b
undeswehr/landsysteme-bundeswehr, 9 Jan 2020.2.KMW, “PZH 2000 “ , https://www.kmweg.de/home/artillerie/panzerhaub
itzen/pzh-2000/produktinformation.html, 10 Jan 2020.3.KW15t %1% {78 -

(=) "XKE I RIFAIREIKF 24, (Mittleres Artillerieraketensystem II, M
ARS 1) : BERIREEKET R GRS ~ 35~ 0k ~ EAEARHIERILE S - fEEDIM
ARS ¥ Hap$ (FEHE K M270) - WHER " #EE# , (Diehl Defence) AEI&
B © 2011 FRFEREIRT 2 KR T, (MARS 1D > 25T TP ' 2
EREMLZSE ) o MARS 11 O] 5847 koG AR DR EE » G134 A BB H AR T I8 - /RE
WEE A 2 TEARISREE © A E KT B85 KAET » BEoh > T MGM-140 Bl |
(ATACMS) “BfEARFCHE, » MBS IREILEY T EERS0RT ) 290 &5 A -

&+ = K E I B RIRE Sk i S 4 B A B
BERIACE © Bundesministerium der Verteidigung ( Deutschland ) , Waffensysteme und GroBgerit ( Berlin: Bundesministerium der
Verteidigung, 2016) , p. 16

¥ MGM-140 Fy5 B3R 1 2 BT il Ras » ST 160 A H -
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R OKE AP ARREOKHT e M AEs e 25 R
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KR 221-237 /&

- o | (1) AT2AaEKAET (& 28 FHEkPGE ) 385 AH
IR | () GMLRS MEIKH; : 84 AT

BRI | RS 64 BN 5 EREY 50 S H/NEF

Bl FEOHHT VTA-O03T JEdmsieiiis 2 (500 VLR TT)

{REkERE 400 A H

BT E = 25.5 g (ZEEE 21.2 1)

= 38

AR wmR 124

O[O~ W[ b

SRR | 55 PRZLST S

—_
-

ORGS0

EACK ¢ 1.Bundeswehr, “LANDSYSTEME DER BUNDESWEHR” , https://www.bundeswehr.de/de/ausruestung-technik-
bundeswehr/landsysteme-bundeswehr, 9 Jan 2020.2.Bundesministerium der Verteidigung (Deutschland ) , Waffensysteme un
d GroBgerit (Berlin: Bundesministerium der Verteidigung, 2016) , pp. 16-17.3. A5 E1THIZFE -

=~ BREEMEENE
RS - JREF (Carsten Windsch ) R[] P A fo H A ( Oberstleutnant, OLT) »
1995 FE AR R F 1 1o 5w » 2001 FFEFMEEE  JmaTHmR S B E%
SEA BFE—R2HEEEE (MEREEEEREE) > N 201844 H 13 H#F
T THELEEE 345 2 | B (Kommandeur ArtlehrBtl 345, Kdr ALB 345) -
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