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Abstract

Research Title A Guideline for development of RTAF Multi-Layered IADS

to response modern air threats

Name Wing Commander Somkanae Meesa-ard
Research Consultant Group Captain Piyasak Sumettikul
Research Advisor Wing Commander Yuttakarn Prasert

This research paper aims to examine the capabilities and deployment
concepts of air defense systems, as well as air threats that impact RTAF operations.
The goal is to propose a suitable multi-layered integrated air defense system

development strategy for the RTAF to counter modern air threats.

The research methodology employed in this study is documentary
research, involving the collection of secondary data. This includes official documents,
textbooks, research papers, scholarly articles, and open-source information that is
factual and credible. The collected data is then analyzed using content analysis to
identify common and divergent themes. These themes serve as the foundation for the
Integrated Air Defense System (IADS) Kill Chain Model. The model is used to analyze
and develop strategies for enhancing the capabilities of the air force's multi-layered air

defense system to effectively counter modern air threats in a systematic manner.

The analysis of the collected data revealed a three-pronged approach to
developing the RTAF’s multi-layered integrated air defense system: air surveillance,
battle management, and weapon control. This approach emphasizes technological
and tactical capabilities, and its components can be adapted to the specific context
of the RTAF.

In conclusion, the researcher recommends that the units directly
responsible for developing the RTAF's air defense system conduct a thorough
assessment of the current technological and tactical capabilities of the RTAF's air
defense system. This assessment should identify any gaps or deficiencies in the system.
Subsequently, the findings of this research paper should be considered for further

development and implementation to enhance the capabilities of the RTAF.
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1. Air surveillance
provides the
potential threat Air
or target; this Surveillance
decision is effec-
tively finalized
through threat
evaluation
and the move
to engage.

Command, control,
communications,
computers, and

intelligence (C4l).

3, The role and responsibil-
ity of a weapon system
informs a decision-mak-
er's selection to ensure
a relatively efficient
engagement, balanced

2. Battle management Battl against the variety of
represents a key transition e Weapons threats that may exist
from identifying a threat Management at the same time or in
to committing against that a similar geographic
threat through command region (such as an IADS'
decisions. area of responsibility).

AN e - 0 3AUsENEUYRITTUUTRIUAEN I INIALUUYTNINTT

fian : Peter W. Mattes, Systems of Systems: What, Exactly, is an Integrated Air Defense
System? The Mitchell Forum (2019, 3)
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ol nAlulaguargunsal (Technology and Equipment) Msaauluwmalulag
wazgunsaliviuaenaziuszansawaunsavaelissuutesiuseniserniaaiunsa
AOUALDIADAnIUNISAITLART Uld o 19dUsEANS Awnd U 919 enmeeul¥audu
sruufoutusnlu® wazmeluladindeslunmsioansdsdodumlandnlunisviausiuiu
vassvuutasiudenisorniauuuysannis (Dolov, 2016)

e.b.m ANUIMAlULAazesAUTENBU (Cooperation) N384 Ui ENI9DINA
LUUYFAINIIA0aN15ALT N 0 5e M 1909A UTEnoUTeaT Uy 1 olWa ulald
ﬁﬂ’]iLLaﬂLU%SU%@MGLL&SW%WEJW?@S’NL‘Vmwaﬁ,ﬂ,w}’]i?‘]’mﬂ’]iaﬂ’]uﬂ’ﬁﬁaﬂLa‘u

®lo.@ NIRNOUTULAY miaiwmmmmum (Training and Awareness Bdelng)
ﬂﬁ?]ﬂammmﬂmsuama miasmmmmmuﬂﬂwﬂuwﬂgumﬂmﬂuaﬁmsLLausuumau
miﬂmﬂummqmmﬁummmmgLWaiwqﬂﬂummamwaﬂuamumiaﬂmasmmmzam

o.b.¢ ulgurguazuuifn (Policies and Concept) N15H Ul UBLALLUIARA
Funzauanunsaasensountsandunisitaaunazdulsslevinonisannisaaiunisal
andunenaliegeliuseansnn
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MNLAY o& 000 1ln WEeTvEEldsuNsUszausswinmhsl foRlunsdfimieufua
fidanrwanansnveseysiinnnindivue Seisaiivindusrefivsinduneveseseied
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(NYYiNeINA, lo&om) AD

©.0.0 LWANISWIWHDY (Warning Zone) LT UL UIINANAUNUAT aq'w'wqmﬂ
agudnananluszes o - mo ludnzia

bl 1ATUFE08N (Break Away Zone) ag5eninNgzey o - wo ludnziaan
augnans Faduni uadpiudesaginistudmeenidioliliadswomueadnly
otlunn1sBedasy FuumiliFend weiuay (Buffer Zone)
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blo.e 81U13N1584 (Fire Power)

b.lb.o.e AVUWINE (Precision) WU Msldszuvemsiiavihanedmne

nlnaiuszezanen wazanuausalunsufuanislunainandu Jusu



L.b.o.lo §1ub4 (Platform) Wu szvusionueInIAgIuliaAudy s3UU
UnsdudeniseniaszezUsslin (Very Short Range Air Defense : V-SHORAD) szuutasniu
Avn1901n1Aszeglngd (Short Range Air Defense : SHORAD) uagszuuteiudenisennie
sxezlnansuiunans (Medium to Short Range Air Defense : MEDSHORAD)

blolo AMUAFDIRI (Mobility) Na1sauntady 1wy sruutesiudeniserniAuuy
§mn193 (Mobile Air Defense Weapon) kagniagaiai uenielesuad euilisa (Rapid
Deployment Force : RDF)

b.lo.m AUBYTOA (Survivability)

bl.ae IANASIMTTATEmIeTiINZEY NS auig T uaz
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MOBILITY

OVERLAPFG FIRES MUTUAL SUPFORT BALANCED FIRES

INTEGRATION

AN o - o WUINNENSENNEINTSURIRUNBNI9NA
U7 ;. NDIWINDINTA, LUIANUANNITUBINUAYNIIBINIAVBINBITINDINE (b&Den, D)
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b n1519u ey (Weighted Coverage) tlamnnistostuluss
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b.e.e szuutosiudenisoiniaszezlnaniliunals (Medium to Short Range
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szuulfastusoniseiniaarsdunuuysuins Wedestufonnaiuainitseiniaeiu
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fisvozAsoumaURILS moo Bt b.doo nu. Tuddutuinufiszes oo 1 moo nu. Tsuy
David’s Sling Tumstlasiu &9t eo fa mo nat. 14sru Iron Dome warluddudulndiian
14550y Iron Beam Fufusnysussianiaweindanugs Aiflssesis eo nu. uonaIntudsd
mqﬁﬂa'aaﬁjuajmmﬁ (MANPADs) WU Stinger wag s2UUUaIiuAen19481NASANIRT
s3¥1nd (M-SHORADs) uWUU Machbet @ slddwiudosiudonisornalviumisenms
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David’s Sling

Iron Beam (?)

10 km TOkm  300km 2400 km
AN e - & avuduszuulesiudeneenmaluuysannsvesdasien
w1 : Zych, The Development of the Israeli National Missile Defense Concept (2020)

agalsheny Tuusunvesdaseatu nsamulunsiaunszuulesiudenisoinie

o 1
v a

nanetuiiidnanuannsalunisiuieduivungs enimeuliaudy wazeiniaeuily
fodudeiiduaniuanimuandeniidasieaszsesiuile
o szvudesiuieniseiniavesdenlus
seuutesdudenisenniavesdsalusiagnimuinain ssuudesdudonisenie
ssuuRufivhauegusniuutaraiu damadudwuty Wessedubuszuy WAZYININTG
fufuauAniussuulestudonsemaildludagdu lnefiudaauaiunsondn o
Usznns de “asanduldlnanin’ dreszuunsndunazudadeuiidanuiuaiensain
03 0s0usy 1T osTundufiouarmimnsenia 1snvane umiz uagtsainiadi
Faanuannsaiiass “Galdlnandn” sdeszuvenstesiudenisoinia iy Aster 30
fifiszos89 wo nu. waz SPYDER iflszuzds o nu. MlkiTanuannsalunisadaiu



®m

wazihanufeanAUNNIULUY Faus 011y emAeulEaudy a1eldey laluszuglna
uazLLugT wazdnAuEILNTa “aa1anin” aglansauPuiuTeIneineINAEALUS
WaZULBUINEIFERs uazalulad nstesd ulssimAveddnlus (Defence Science and
Technology Agency : DSTA) M1 AN1531955UU 1AS 8991811550 (Combat Network)
FadeuloaynosAvsznevluszuuediufonisernimdifiedu uazszuudansnissy
(Combat Managerent System) fivhaiunaeavian (24/7) lnedszuutiedadula (Decision
Support System) Aslfinaluladdygusivssuiumsnneideya vilviausadndula
Tunstiostustoanauléfuazsimiitadu

SEE MORE, SHOOT FURTHER & SMARTER

A multi-layered, networked, and intelligent Island Air Defence (IAD) system which integrates advanced sensors,
capable weapon systems, command and control elements, and decision-making tools. Part of the capabilities of the
Next-Generation Singapore Armed Forces, the Republic of Singapore Air Force (RSAF)’s IAD system can effectively neutralise
a wider spectrum of air threats to protect Singapore’s skies.

i /ﬁ\ B e e
Advanced early warning sensors -
§

such as the Multi-Mission Radar, 5/5¢
SHIKRA Radar. Aerostat and GS50-AEW . \Eese
can detect, identify and track air threats,
from aircraft to air munitions and UAVs in
a timely manner.

.......
Munition

Capable weapons systems, 5

Aster 30 and SPYDER missi
can intercept and neutralise & wi
of air threats, from aircraft to smaller targets
like air munitions and UAVs. at longer ranges
with greater precision.

Jointly developed by the

RSAF and DSTA, the high
resilience of the Combat Network enhances
the RSAF's capabilities for 24/7 operations
The smart Combat Management System
and the Decision Support Systems feature
Artificial Intelligence and Data Analytics
to enable faster and better decision-making
to decisively neutralise threats.
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fian - DSTA, What We Do: Transforming Air Defence (eaulail)
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g1 uliaudy a1nAgulSaududandyd a1ysUaesuasiuunls (nesinelns,
o&oem)
<o dMNIAYIY
Coo Wanudnuuzrestn useeniu b Ussian THuA 1n3esdu Aeenimeiy
Alinfntudi uaziedretines Ao o1mAsulinvuseuuIRINus
C.olo UUmmAUANYAEALLUUNBINDIMAEnITeIEN Tiud 1nTesdulayd
(Attack) 1rdesdufisszidn (Bomber) 1a3esdudnass (Careo) wdssduradudidnnseiind
(Electronic) 1r3esdudula (Fighter) isdnauinas (Helicopter) w3esduiutisfunansernie
(Tanker) 1A3 030un5297158] (Observation) 1A3p3TuaIANTELIUTY (Patrol) 1A3 9Ty
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a1ARsEIIL (Reconnaissance) 1A3aadugsmand (Strategic) 1a3aadufln (Trainer) LA3osdu
T austaly (Utility) a3 ostufiuasmsi (Vertical) 1a3osdunaass (Experimental) ua
\3esduduuuy (Prototype)

Com WUImLoonuUU/UTEnaismuLuuresnainleion 1y 1a3esdy
SA89 (Antonov) 1eanedines (Mil) w3esdudula (Mikoyan, Sukhoi) 1a3esduiisssiin,
annsY, andeaisedula (Tupolev, Yakolev) tludu

<o Misomasuiifuniesdudulamuga v3e Generation 1y Le3esdu
Fuldgausn (n.mlocae - beas) W3nsdudulagail b (nalbexs - beom) A3nsdutula
gaTl o (W.Alodom - beem) 3psTutulayal @ (.albeon - bemm) LATosduduldya
@& (0. lo&mn - been) Laviaosiuiuldyail ¢ (nabecn - Hagiu) Wud

<.o.¢ waliamIudesansves udulaisnin infestulavfdetwanefiuiy
anunsaldisnsUdesensliai

<o.&o miﬁyﬁmﬁmzﬁuqa (High-Altitude)
Co.&lo Mitiieszda Dive)

Co.dm Mittndaseium Low-Altitude)
co.&.& MiauAsyeglng (Standoff)
c0.&& Lmﬁﬂmiﬁulsi%guqa (Pop-Up)
oo Minsudauuuldosas (Lay-Down)

oo MIlauAMuEanaUwes (Attack Helicopter) ﬁ]ﬂ%miﬁulﬂéhammqﬁw
wazsinazdudmangluseninsiuliviofsneatnesing o [adngiivseme Tasgeusey
Jowmdindvsamabeeniivshanudeians
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<lb.e Usznnoinireuliauduees North Atlantic Treaty Organization (NATO)
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wazinauulaiiAu €ooo M Class Il 11vHnIEming oo - voo Alaniu maudulsifu
00,000 1 Sududodldsun1siusasain NATO wag Class Il iwiiniiundt voo Alandy
wiaudulsiiiy be,ooo WA
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o nAgulSAuTULT I BYgUsENauLes (Build and Fly)
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