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ABSTRACT

This study aims to establish an integrated aviation safety data analysis and management system in which Ministry of
Land, Infrastructure and Transport, Incheon International Airport Corporation and airlines in Korea can effectively manage
aviation safety issues and consequentially, they can prevent possible aviation accidents by exploiting the system. To achieve
this purpose, we create a multi-dimensional database structure for huge volume of data accumulated from various public
and private sectors. With this structure, our researchers design a logical model of the database and implement the model
on real-world data so that we can offer an integrated service is for aviation safety as a platform. Due to the purpose
of this study, we use MariaDB 10.5.5 stable which is an open-source database, but the system has no dependencies on
MariaDB specifically, so any type of database system is able to be used, Oracle or SQL Server for example. In conclusion,
we expect that the results of this research will contribute to the improvement of our nation’s aviation safety.
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Fig. 3. Domestic aviation accidents and Serious incident
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I 1. CICTT Occurrence Category Definitions
Table 1. CICTT Occurrence Category Definitions
No | Category Definition
1 ARC Abnormal runway contact
2 AMAN Abrupt Manoeuvre
3 ADRM Aerodrome
4 MAC A1rpr0).(/ACAS 2.1161.1/1055 - of
separation/ (near) midair collisions
5 ATM ATM/CNS
6 BIRD Birdstrike
7 CABIN Cabin Safety Events
Collision with obstacle(s) during
8 CcToL take-off and landing
9 CFIT conttolled flight into or toward
terrain
10 | EVAC Evacuation
11 | EXTL External load related occurrences
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No | Category Definition No | 7}elaze] A2
12 | F-NI Fire/smoke (non-impact) 16 | GCOL A3} = =5
13 | F-POST Fire/smoke (post-impact) 17 | RAMP 7173 A £
14 FUEL Fuel related 18 |ICE 2
(ADREP) 19 | LOC-G | Aed F 337] 234 A

15 | GTOW Glider towing related events 20 | LOCI HlalE ) 2324 AA
16 | GCOL Ground Collision 21 | LOLI usl = ok A< AR
17 | RAMP Ground Handing 22 LALT 3% H]&)
18 | ICE Icing 23 | OTHR 7)eb
19 | LOC-G Loss of control - ground 24 | RE gz o|et
20 | LOC-1 Loss of control - inflight 25 | RA s AW (ED)
21 LOLI Loss of lifting conditions en-route 26 | RI-VAP stz AWl v)sr], Aleh
22 | LALT Low altitude operations 27 | SEC wol ¥ ApA
23 | OTHR Other 28 | SCENP HREy] o]e] HEO] AsEl W HE
24 | RE Runway excursion o] Ao} 7ol
25 | RI-A Runway incursion - animal 29 | scrpp Z%jﬂ jﬁj/\f]i‘;ﬂ w gEe A
26 | RLVAP Runway  incursion -  vehicle, °© °c '

aircraft or person 30 | TURB WF =9
27 | SEC Security related 31 | USOS w2z}t
ol Kl P S N 1
29 | SCF-PP Powerplant failure or malfunction 33 | UNK vl AR
30 | TURB Turbulence encounter 34 | WSTRW AEA]e] s oS-
31 USosS Undershoot/overshoot
32 | UIMC Unintended flight in IMC Y dlo|g] =39 A= EebAAEH A A~
33 | UNK Unknown or undetermined glel KAIRS®| 735 Bl Algle] 38| = Fofigh
34 | WSTRW | Windshear or thunderstorm A7 HAE -5 Al9sta «7gnlgt ekt
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ADS B
Column Mame  Condensed Type
sn bigint
GenDateTime datetime2(7)
HexlD char(g)
Lat float
Long float
Alt float

GroundSpeed  int

ertRate int

Trackangle int
n GenDateTime HexID Lat Longi Alt GroundSpeed VertRate TrackAngle
7311 2020-07-27 27 5:45:00 71C027 37.41284 126.50342 1100.00000 141 640 326
7312 2020-07-27 27 5:49:00 71C027 37.41284 126.50342 1050.00000 141 640 326
7313 2020-07-27 27 5:49:00 71C027 37.41962 126.49734 1000.00000 140 -704 326
7314 2020-07-27 27 5:49:00 71C027 37.41990 126.49712 1000.00000 140 -704 326
7315 2020-07-27 27 5:45:00 71C027 37.42027 126.49677 1000.00000 140 =704 326
7316 2020-07-27 27 5:50:00 71C027 37.42053 126.49652 1000.00000 140 704 326
7317 2020-07-27 27 5:50:00 71C027 37.42078 126.49628 1000.00000 140 -704 326
7318 2020-07-27 27 5:50:00 71C027 37.42111 126.49605 975.00000 140 -704 326
7319 2020-07-27 27 5:50:00 71C027 37.42159 126.48559 975.00000 140 -704 326
7320 202007-27 27 5:50:00 71C027 3742236 12649489 950.00000 140 <704 326
7321 202007-27 27 5:50:00 71C027 3742265 126.49467  950.00000 140 -704 326
7322 2020-07-27 27 5:50:00 71C027 37.42291 126.49442 950.00000 140 -704 32
7323 2020-07-27 27 5:50:00 71C027 37.42316 126.48419 925.00000 140 -704 326

O3 6. ADS_B Hlo]E3} AA i3k
Fig. 6. ADS_B Table and Real Input values

Allocation of Korea Hex ID is configured from 710000 to 71FFFF.

71BD26

71C359

Nation
Code

Nation
Code

KoreanAir B777-200 HL7526

Asiana A350-900 HL8359

O3 7. Hex ID ¥4
Fig. 7. Hex Identification Analysis

B.AirlinesName FROM ADS_B A LEFT OUTER
JOIN icao_hexid B ON A.HexID=B.HexID] “1%]
10"} #ko] ADS-B &4 wlo|Eje} 357] AJHE vl
gslo] 288 4 qlsick

w3l <123 1173} o] ADS-B  Hlo]EF}
Weather(3-3/35) < 53 dlole]Z 4sksick

ADS-B2} Weather H|o|E-2] B3} 71A1S &3] o}
2«17 1279} 7o) 7}HA| 5} FpH-E JAVA(Web) = T
Aafolar, A} G| o] ARA A o BAEt

§]-o]tﬂ— 9‘}\ == zﬂ,odr/}

o] FelAE 7|Eol® gFekA dHloler} ol
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Jeiu Airines  B737-800 HL7213 71BA13
Korean At B747-400 HL7402 718002
Jin Air B737-800 HL7564 718064
Asiana Airlines  A380-800 HL7626 71BEZ6
Alr Busan A321-200 HLT722 71BF22
Tway Aiflines  B737-800 HLB268 71C268
Aneican A321-200 N573UW 775865
Japan Ailines  B777-300 JAgsaa BGEFO0
Air China A330-200 B-6090 780092

O2l 8. SE2Fc¢} HexID "9
Fig. 8. Mapping the registration code and HexID

Type Airlines ReglD |FlightType | Aiflinest HexID

Atg HL7555 B737-800 71BD55
e HL7S67 B737-800 7IBDET
Atg HL7584  A330-300 71BD34
Atg HL7534 A321-100  ORAICHEE F1ED94
At HL7711 A321-200  OOiR4 71BF11
AHE HL7789  A321-200  HO{ME 71BF89
AHE HLB206 B737-800 HFES 71C206
AHE HLE235 B737-800 Eloigs 71C235
A HLB271 B737-400 HHeE FIC271
At HL8376 8737-800 20T 71C376

a2l 9. AA| 733 Hex ID Hol&
Fig. 9. Implemented Hex ID Table
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SELECT A.HexID, A.Lat, A.Longi, A.Alt, B.Airlines,

LEFT OUTER JOIN icao hexid B

ON A.HexID=B.HexID|

|

Results
Result Sets

Messages | Explain Plan | Pivot & Chart
Set 10 Set 7 Set 8 Set 9 Set5%
HexID  Lat Longi Alt Airlines | RegID | AirlinesName
»
71BF83  37.32143 126,53435 3275.00000 CHEHEHE HL7783 EIH I
7IBF83 37.32111 126.58465 3275.00000 CHEHEE HL7783 DE=SHET
71BF83 37.32009 126.58555 3300.00000 CHEFEHE HL7783 DIE=ASE
71BF83  37.31946 125.53511 3300.00000 HEHEHZ HL7783 DEIHIT
7IBF83 37.31808 126.58733 3325.00000 CHEHEE HL7783 DESHEE
71BF83 37.31767 126.58770 3325.00000 CHEFEHE HL7783 DIE=ASE
71BF83  37.31616 125,53509 3375.00000 LHSHEHE HL7783 EIHIET
7IBF83 37.31497 126,59009 3400.00000 HHEHEE HL7783 DESHEE
7IBF83 37.31456 126.55045 342500000 HHEHEE HL7783 DESHEE
7IBF83  37.31346 126.59143 347500000 UEH2F HL7783 TEIHIT
71BF83  37.31227 125,59243 3500.00000 CHEHEHE HL7783 EIHIE
7IBF83 37.31185 126.59290 3525.00000 LHEHEHE HL7783 DE=SHEE
71BF83  37.31145 126.59324 3550.00000 CHEREHE HL7783 DIEIAHSE
71BF83 37.31104 125,59350 3550.00000 CHEHEHE HL7783 EIHIE
TIRFRT 77 B0 194 5aFad 3575 Annin CRSRSRE wi77R: PIASE T
T2 10. ADS-B Hlo|E3} Hex ID ®lo]& %4l Zx}

Fig. 10. Joining Result of ADS-B and Hex ID Tables

eulo] =5 FAIsISich
& Erelis ek HlolH ERAAE

iexID Lat Longi At VertRate Angle wind_direction wind_speed
710027  37.4128400000 126.5034200000 1050 141 -640 326 123 28
71C027 37.4196200000 126.4373400000 1000 140 -704 32 123 23
[71C027  37.4199000000 126.4571200000 1000 140 -704 326 123 28
[71C027  37.4202700000 126.4967700000 1000 140 -704 326 123 28
[71C027  37.4205300000 126.4965200000 1000 140 -704 326 123 2
710027 37.4207800000 126.4962800000 1000 140 -04 3% 123 23
710027 37.4211100000 126.4360500000 975 140 -704 3% 123 23
710027 37.4215900000 126.4355300000 975 140 -04 3% 123 23
710027  37.4223600000 126.4348300000 950 140 -704 326 123 28
71C027 37.4226500000 126.4346700000 950 140 -704 32 123 23
710027 37.4229100000 126.4344200000 950 140 -704 326 123 23
[71C027  37.4231600000 126.4541300000 925 140 -704 326 123 28
[71C027  37.4234600000 126.4939000000 925 140 -704 326 123 2
[71C027  37.4237600000 126.4936600000 925 140 -704 326 123 28
710027  37.4247400000 126.4327800000 900 140 -704 3% 123 23
710027 37.4253400000 126.4322600000 875 140 -04 3% 123 23
710027 37.4255200000 126.4320800000 875 140 -04 3% 123 23
710027 37.4255200000 126.4520800000 725 140 -704 32 123 28
710027 37.4255200000 126.4320800000 675 140 -640 326 123 23
71C027 37.4255200000 126.4320800000 675 140 -640 326 123 28
710027  37.4355400000 126.4832100000 650 140 -640 32 123 28
[71C027 37.4361000000 126.4827300000 650 140 -640 326 123 28|
a2l 11. ADS-B H|o]E3} Weather Hlo]E 3l Az}
Fig. 11. Joining Result of ADS-B and Weather Tables

Sgs

7] g1 <8l 13w e [Eerd oFRa

(Aviation Safety Mandatory Report)]=
& AES dlolE o] Al 2E-sisitt

st o)

[3Eebd o] 73 74| (Aviation Safety Mandatory
Report)]2] W88 B4 B, g7 xba, dr)E

Ab, FFAASN R AR vlolel S $Rstsa,

A}

37} ¥A3Ek v sietA|(Phase of Flight)S #A|8=%

=l

Fig.

4D21BE

8991AD

71C002

ABB8F36

12. ADS-Be} EFdhx<4s 7)1X)3) 3p4
12. Visualization of the ADS-B Data and the Wind

Direction/Speed

48t AERY [8X HeSEAA ]

% A2 (n11ps:/ wen. esky .00, kr )L E

&83otM o/ R E T A (Aviation Safety Mandatory Report)
23 38 [] g#371M2 B FAR [ ] g3
(Categary of ccurtence) | (Accident) © (Incicent)
20} 78 (123 (z3msad (] gz
(Fieco (Fight Opeation) (i Trafc Coniro) _ (Assocome and NAVAID)
e

(Type of Occurrence)

55712 (Registration)

oAl 2
(Type of Aircraft or Na
me of Aerodrome or N

AVAID)
A T
(Date, Time) (Location or Aerodrome)
] [z []oi= []4s =g [
(Phase of Right) (GND) (Take Off) (Climb) (Cruise)
EERE
(Flight Route) (Attitude)
714 PEFPS 28528 (Flight Crew)
(Number of Passenger (Number of a
Y et ol ) 24(Cabin Crow)
A CTCes
(Number of Fatalities) (Number of Injuries)
7| &HWeather) []vmMC [ Imc

24 72 Description of Occurrence)

RERCE= [1=x [] g2o1sae [ ] 7Ie
(Type of Operati (intemational Air Commercial Air T (Aerial Work) (Other)
ons) Carrier) ransport Operator)

EREEREEE]
(Telephone)

reZeldy | MSEM1E, Me2EH
2f Zol 2B Ch (In accordance with Paragr ur
Safety Act and Paragraph 1, Article 134 of the Minister ial Re
the occurrence of mandatory reporting iteas as descr ibed above.)

ooresh 5. Article 62 of the Aviation
viation Safety Act, | hereby report

] o
Date (Yevy/ w/ o)
o
(Nane)
FEDSFYY E£E XYY st
(Attention : Minister of Ministry of Land, Infrastructure and Transport or Administ
rator of Regional Aviation Administration)

2108mx 207en{ W21 (80g/ w1) E= ST (800/w)]

ag

Fig.

13, kA o FH 14
13. Aviation Safety Mandatory Report
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E 2. 0|35 ol A
Table 2. Table of A Phase of Flight

(Non-aircraft  related) 270,  A|%=-3HGround
Operations) 97W], [©]Z-5{(Takeoff and Landing) 3

H] s ehA| ko] 7N, 717K Weather) 3711, [7]|EkMiscellaneous) 771]
4 #|(STANDING) STD 2 ol & Rtk 1 W8 oY [& 3~9]
F4])/74 2} (PUSHBACK/TOWING) PBT o} it
FE2 o] E(TAXI) TXI
©]E{TAKEOFF) TOF 3. WA 38 - FF{Airborne) 1074
. Table 3. Occurrence Category - Airborne(10)
Z7|A<(INITIAL CLIMB) ICL
<3HEN ROUTE) ENR -5%(Airborne) oko]
H]3) 7] 5(MANEUVERING) MNV =7 ]%{Abrupt Maneuver) AMAN
Z(APPROACH) APR 717 AN TEEE(Loss Of
Z-2(LANDING) LDG Sepa-ra.ltion/N.ear. Midai.r . MAC
N S E(TAXD —— Collisions/Midair Collisions)
: - - A8 FE- Cfit(Controlled Flight CFIT
717 A¥(STANDING) STD Into/Toward Terrain)

spodek w3k Alart A LA Fest A
ZArrgeln, 7ot s 5 A vl dH B
7} FAHEE sl

o] =tollis ARellr] AFet AlFES 7Hke R
ofelle] [ 219} #o] ®]3 wA|(Phase of Flight)E
ofge} ko] iEste] wlofefulo] el A3k

wgh,  dEebd o|FH (Aviation  Safety

Mandatory  Report)®?} A-&H 7 (Korea Aviation
voluntary Incident Reporting System)E 7|HFEOZ
A, AR, [eePdAel 2 Alarg sk
c}.

2o s 14re S kR aAlE AAE
BolFe agow Abaeh FAke] A= SRy
Foll B a7} =, g Atel= b AEH
AA v} g gb-gte] B

ol2|gt Akar= thAl el w2} [FF(Airborne)
1070], [3=71(Aircraft) 37H), [&27] < -

Event occurrences f PROGRAM ORGANIZATION
Ministry of Land,
: Infrastructure
BH20LX ZEIES

Serious
Incident

Aviation Safety
Mandatory Report

Korea
Transportation
Safety Authority

SIS

———
BRI EOIX L} }

Aviation Voluntary
Incident Report

02 14, Ak T
Fig. 14. Aviation accidents Classification
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gy o]wl E(Fuel Related) FUEL

37] 7l = oWl E(Glider Towing

GTOW
Related Events)
Heig 7] 234 AALoss Of LOC T
Control - Inflight)
w3l Z oF F719] AHd(Loss Of LOLI
Lifting Conditions En Route)
#|31% ¥]3(Low Altitude Operations) LALT
&3] 2fHNavigation Errors) NAV
A7 71z A oA e
- R . UIMC
B]8J(Unintended Flight In Imc)
4. A 3 - 327)(Aireraft) 371
Table 4. Occurrence Category - Aircraft(3)
327](Aircraft) oko]
FE3 A3 glo] gk
3}A1)/ %37 |(FIRE/SMOKE F - NI
(NON-IMPACT))
FERA ols] ywel Axy @ v
Ao} 7)o H(Non-Powerplant) SCE-NP
Sk -‘?*%94 Alz=d] g e SCF - PP
Ao} 7]5o] K (Powerplant)
E b, A 8 - 7] 9 3=(Non-aircraft

related) 271
Table 5. Occurrence Category - Non-aircraft related(5)

gg7] ] 3= (Non-aircraft related) ko]
23} 2-°d(Aerodromes) ADRM

ATM/CNS(Communication ~ Navigation
Surveillance)
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=/ dlelE

2] diejejwle]~ AA 2 T 3 AT

E 6. WA £3 - A4-3HGround Opertions) 971
Table 6. Occurrence Category - Ground Opertions(9)

A A}-2-8HGround Opertions) ¢ko]
v} == (Evacuation) EVAC
2% 5 ubagt SAed7|F
= F WAg B/l 7] (Fire/Smoke F - POST
(Post-Impact))
24488} Z FE(Ground Collision) GCOL
F71% A9 £°J(Ground Handling) RAMP
248 F o] 234 A (Loss LOC -G
Of Control - Ground)
&}8) © F(Navigation Errors) NAV
32 o= (Runway Excursion) RE
32 ZH(Runway Incursion) RI
oA E-E(Wildlife) WILD
E 7. WA §38 - o]2F(Takeoff and Landing) 37}
Table 7. Occurrence Category - Takeoff and Landing(3)
o] 2-E(Takeoff and Landing) oFo]
v|AAF #5243 Abnormal Runway ARC
Contact)
o]25- Z Aol ETe] FE(Collision With CTOL
Objects During Takeoff And Landing)
g2 w| 232 Undershoot/Overshoot) USOS
E 8. WA f3 - 7]*K(Weather) 371
Table 8. Occurrence Category - Weather(3)
712K Weather) o]
ZH)(ICING) ICE
1&7 = io
| Z$(TURBULENCE TURB
ENCOUNTER)
H=Ale] i ¥$(WIND SHEAR OR
WSTRW
THUNDERSTORM) S
E 9. B 3 - 7]eKMiscellaneous) 774
Table 9 Occurrence Category - Miscellaneous(7)
7| elMiscellaneous) oto]
F = BIRD
AAek3ke] oWl E(CABIN SAFETY
EVENTYS) CABIN
o A B PARIEXTERNAL |
LOAD RELATED OCCURRENCES)
2]&}2] AZ(MEDICAL) MED
7]eHOTHER) OTHR
Rekaked A}7A(SECURITY RELATED) SEC
w7 AFZI(UNKNOWN OR UNK
UNDETERMINED)

29l ojuE g3
(Cause) (Event) (Effects)
9lef el AES 23t
(Hazard) (Precursors) (Consequence)

Mo ALY SE)
Survey/Analysis

Order
EALEAO| &N

21 15, AFal(Event)e} A7k A
Fig. 15. A relevant between Event and Time Sequential

Al32(Event)d] - Al ApAEEEE olug) Alae]
Aole] He 4o Ak 7k 3 52 AR S
Soll Hg 2Apt 2ad Zlo g givkle] A7k}
Al W 845 wHssict o] “ad 157=

2|

{d<el(Cause), oWl E(Event), Lol whZ < 3K Effects)
o AT AR B2l mhe} welFe)

2 =rolAe sdlels] 48 53l Aviation
Safety Datas =7 oo} 22 5714 EF-AAR
3k
o Safety Report: Ao} I3 B vAE Ala,
Alar, sgebAdel], sk oWy, gk
ApEH Y 507 S R

o Airport&ATC: 33429} ATC(Air Traffic
Control) ¥= dle]e]o)| that E-Foln, AR
(G2 AR, 3o AR 5} 3] dlo]e)( 3l
A 715 dHold, dFals A HE T

o Flight Data: ¥|3§A|1E doe], v]aIxLRE dlo]E],
FTFHA, F] o' TR

e Weather: 71433 dlo|E|E 7|41, 714k ol
ToE

o Airlines: 334} dloJEl2 &FA), ShgalaAl
AFEAL AT So= R

r_>i HN

o}efe] «18] 1678 Safety Report, Airport&ATC,
Flight Data, Weather, Airlines®] 57} %72 W4
S HojEr)

olgle] “13 177 [Aviation Safety Data -7
Al FA1ellA [Safefy Report #-7]5 olisle] Hof
k.

olgfle] “7 1872 [Aviation Safety Data w5

Al T4 [Airport & ATC 3712 &fjsle] 1o
). of7]ellx] AIPE  Aecronautical Information
509

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences '22-03 Vol.47 No.03

Aviation Safety Data #F 47| &

i
o uprE o
© NGOl

Aviation Safety Dzla (Classification

Fiight Plan Wkl O
o FigtPnDan
o Pt Das

Fiight Data

© Afoes it Evt Do
Fiight Tracking

AR it Tackg
© A0SRt Tockg

Aircraft
[y ——

T2l 16. Aviation Safety Data A7 74
Fig. 16. Aviation Safety Data Classification

Safety Report Safety Report

Accident/Incident

® Aviation Accident Report
® Aviation Incident Repart

ALZ/EAR
® ADTAIET
& ZADZARD

Aviation Safety Event
SSUTO[HE= @& Aviation Safety
& SEQHHORHY MandatoryReport
¢ s * Do

% 17. Safety Report 57
Fig. 17. Safety Report Classification

Airport & ATC Airport & ATC

sy Airspace Information
® AIPPart3Aerocomes o AP ernames
: NGTAM HoE L] Airwayirrfoarmanm
. éig%ﬁg ® Airspace Information
: g{;% ® FiXInformation
. g;\fim“ﬁmg L] ;fempor:;\/ﬂUseA\rsmce
¢ SrEaEeEe L] SpecialaUseAirspe(s

Operation Information
E R -
® DS ElE Air Traffic Control
® LHSA 7|12 H0H ® ATMAnalysisData
& SHRIE OFF A . CVHDat_a
* NOSSH[0E : ﬁghgénsnizmc‘ata

a

17 18. Airport&ATC #5
Fig. 18. Airport&ATC Classification

Package(Publication)2- }Elv], NOTAM-2 Notice
to Airmen &2 3FH QS 918 A, 91 s WA
8 Aot WA, $151e] & ol HHaeilA] 3 &
ARF Al 7 |4 AR Aok FIX & &
7] 28 AdelA] AEkE oMl E A H(Fix)+ =itk

510

Flight Data Flight Data

HIE A= Flight Plan
o H|3HE HIoE ® FlightPlanData
o 2EAISHOIE ® Flight Schedule Data

H|E X2 Flight Data

® HFTE H2IH0]E ® Fgt Data Processing Daa
® SkgAHFight Event C|O[E ® Ajlines Flight Event Data

=8 Flight Tracking

® 0| Z=EEoE ® RADARFlght Tracking
® ADS-BEETHOOE ® ADS-BFight Tracking

37| Aircraft

e SE7|EEME @ AjrcraftRegistration Status

2l 19. Flight Data -5+
Fig. 19. Flight Data Classification

NOSSE Akl

-3 oPdE EFAKNormal operations
safety survey)e]ch

olefe] “3 197+ [Aviation Safety Data -7
Al 7414 [Flight Data +F5 Ehsle] Hois
. o7 ADS-B(Automatic
Surveillance-Broadcast)«©= GPS(Global Positioning
System) $14 3 Al2®l=} 1,000 MHz A4 3 =25
olg3le] 3] A ARE dA F7Ivk A4
3 2% FA|(ATC: Air Traffic Control) ¥ t}
g7]ol] Ao 2 Hl(broadcast) e 37| HA]
AH|A o]k

ol2ll€] “1¥ 207 [Aviation Safety Data -3
A T4 [Weather w75 Elisle] HofFrh
o714  AMOS(E7AaEA ~EH) =

Dependent

Aerodrome

714 BE

® AMOS BE7 A TI0[E
® 7[A|0|H HEH0[E

Meteomological Observ.

® AMOS Aiport Weather
® \\eather RADAR Data

o AMDAREZRE/AEE) e A ;'.("'f“ﬂ“ﬁ’d’

7 $E=T0H i

| DataRelzy

® PIREP(PiotWesther o PIREPFbWesthe

Report)
® METAR Report)

® METAR

7|20 Woeather Forecast
® TAF ® TAF
® SIGMET ® SIGMET
® ARMET @ ARMET

12l 20. Weather ¥
Fig. 20. Weather Classification
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=/ dlole &

ZA} Airlines

o HEgkg ® Jejuhir

e [|Biska ® KoreanArr Lines
® OpAjojLtEEE ® AsianaArires
® ER0IZE ® TwayArr

Public Institutions

® Korea Airports Com.
o1 ® Incheon Intematonal
EI iy Aiport Corp.

® Regional Offie of Aviation

2l 21. Airlines 25
Fig. 21. Airlines Classification

Meteorological Observation System)©]™, AMDAR
= &3713= 7|4AFE(Aireraft Meteorological Data
Relay - &=37]0ll4 53k 713Ak2s Helo)olwt
PIREP+= Z5AF 714} H 1(Pilot Weather Report)&
A=t

olefe] “z3 217 [Aviation Safety Data -5
Al 104 [Airlines] & gliste] Mok

ofele] [ 101 9] EFAAlel whe dlolEl]
s 98 S dlele 713k 2ARE e
Alzadl2) -ed7]3ko 2 Aelsklrt

F 10 32 deld B A 2 Axs A

Table 10. Identify Agencies and Systems realted to
y Ag Y
Aviation Data
2H 1| BF2 dlo]e] Al2H) 3713
Ak At A EA
KAIRS _
Ak / Har Akg1813]
FAL | Zaba 2Ap KAIRS FLHCATE
B AL91813]
3}aLo}x TENER
8o Al 3
gaapa | o na |NARMS | gao g
oyl E 3otz
Ae wy | KAIRS | SEERgs
Safet; i
Re of'lt Technical BEA -
P Delay & A4 LA}
Cancellation | = ' ¢
Technical A S
Incident A=A °°
AJu)qkA | Pilot Report | 3--AF B
dlo]e] A=) °°
Cabin defect | &34} A}
dle]E] R e°
Engine Ak A}
Operation A1=14 c°

+ 53 gaebdte] deleuo] HA 2 o] gt AT
BE 1 | BF2 dlo]E] Al 2=H] =373
dle]E]
Components H2A}
Unscheduled ;} ;V ] AL
ful o
Removal
Al
=2z} _—“ll_x \-‘ [<I-] O—
A A IFIS/IS | 1A =A1 335
el
A
o] EA|> g=ga-aAk
] | IFIS/IS | AT
o] AF
. I St S
}_ == EE L_ o o o
SLE)SL
o dole] | TFISMS | QIA=AIEES
T A
=4 | 3 A=
dle]El(AMD | AIM AR
B)
T3 Aol
o]l AIM | FFaTEY
(TOD)
3y % | d=ETEEAt
ExiEl AollE | AATA T
o]l R A
33} SFILE}IIA
el xfoﬁoﬂ olx] oxﬂi_—f’%:—-v.
,?,] 7'(] 55]_}—5__ o= ALk \.% RS
e Ab
3lekA B3} TEER
O o vt S
Ag | ey |NARMIS e s
ok Al
- A-mA LN
43554 | NARMIS | fo o
A A
Airport& dlo]e]
ATC
AIP Part 3. | SE
Aerodromes
NOTAM _
1A H
EﬂolEi AIM E:) oﬂ%‘%_r‘
FFZ AR | NAIMS | T2y
A} AR FIAHR | NAIMS | FEFELE
FIX A | NAIMS | SFwEny
AT oo
e gw | NAIMS A AN
Esdo] o
oo ;;i NAIMS | ¥
AL | DA | o aireras
vl dele] | | TEIVEEA
grgakEayal
AL | FeIA | ASAEEA
71Z- dlelE el AuelgAsal
Ak At
s EAcAS
o ol | APAMS | gpaes)
HEIEH
)=
NOSS dlo|&] | ADAMS s
Z3pd s
FEarssd | Al | AATATT
25 | EA dlole A
A | Al | R
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PRl | EF2 dlo]e] A2~ 2372 1| W2 dlo]e] A2~ +37]3%
QA=A g 7173714
£ dlole} W Al
3 I 3
mlojey | NAIMS | wate SIGMET | 714704 | 7144
—— Aa]
|32 s
o] FOIS | AleAaaA e
AIRMET | 78] | 3717
s _ B 28]~
AR e P ]
Coerey | TFISMS | AAFAB FAAE FEmEy
A} AAAAL | NARMIS | 7o 2
Blo]e] G
AirLi AR
s“l%%sj—g_x}-/ql irLines () ]' ]' %—A]—Z]r %ﬂiﬁ.—
wlgPzkgAe] | ARTS | A=A3354k AAZAL | NARMIS i%@%iﬁ 3
- go]e] (FDP) | AMa3354 dlelE -
BsAlE PR
34t Flight| F344 | L, - , .
Event dlole] | FOOQA K w3}, B3 eAE (Phase of Flight)® gk 5= 9l
FHTFFAY = AR o] thERE, ofelje} o] AlarE it
dlolt] F% | ARTS | A=AlZagAt A, B Alw wbA Fzaof & dlo]e]E Alws)
4 dlolg] | (SDP) | AMkEEAEAl sch
) SR .
Flight 22517 At w _ =
Data QlstefetalA) olgfje] «7] 227+ v|etAME Ala FE9] HlE
ADS-B 3% =218 o]z gale
a4 delel | APSP | ngzmge welE el
Al ofgfle] “1¥] 2372 FF= o] WAYE uf 3}
dole] A4t =yt Zallok & wlo]EE BT o Alo]ck
° RE: SLE) oL « - . = -
4 delst | ASDE | WIS ofhel “a3l 24 Wl R ASe] 243
N o 2= 3) Eﬂo]]z]i E_OJ]ZE]—
AR [ g S ) =3 = Frh
Aol g2l | A-SMGC | AATATF 19} o] ApH¥l w|YtA 11412} Aviation
wl E A -
o] Eiﬂ s F Safety Data®] 5714 £-FAA|, k2] 3712 EFAF
pEwe T 3, FARL, BN 9 3L 107H, B
TOATIS |l _ 5
Au A 7] Ak 371, &e] o] #E 271, RAe-E 971
_ pdRG R B TN A, o1&5 3714, 714 37M4, 71ek 17 R Al
P57 | 24 dlelel | FOQA
AircraftOperat| . -, "
onclllel | 98| appn
N
AMOS Rty
T | 1AL | S o
dle]e] LIt
AR AN | =
3"'_]"’%‘ © oL . R False Entry
seleirow | V1R | e el mE ]
Inflight
R LS T
. Z:MD“?R%(E} spos) a2 22, HlEAY Alw T
VA FEATD) | S gae ST AL Fig. 22. Aviation accidents classification in Phase of
LT 1A | a1
Weather 7S A2 Flight
o] -
PIREP(Rilot | 4 ) AMDBSDO Data
Weather °Dt; 3} 3
Repor) A Runway Excursion
Pty
METAR | 719l | a1 AIPPart 3 Aerodromes
O~
ARl 3 23, 2= o]dk Fo] WYL v P2 o] A
AAF ellm TAF slres) | g Fig. 23. Identify the data to refer when it occurs a
runaway excursion, etc.
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=z/deldH ¥

< 5% A doleuels Al Y | A7} AT

Abnormal Runway Contact
Line CheckSheet

Airside Safety Manual
Aircraft Movementson
Airport Space Data

Aviation Safety
Mandatory Report

Aircraft Taxiing Route

Information from Surface
Surveillance Radar

Air Traffic

Management Data

Air Traffic Control Voice
Record Data

Right Operations Quality
Assurance Data

g 24. v R AF So] HAYE W A2 o
o] A4

Fig. 24. Identify the data to refer it when occurs a
abnormal runway contact

TRl em, o] AlZke] BFel vl te] rhe
L= dlolEfulo] g FAISISIT

Apply Meta Data

Time
Space Loc
Metadata Freen ofFigt
For -
Tech.

EEG0E 2744

Airport & ATC
etadata Flight Data
For

Structure,

Aa/ENT e

HExE
© LI 52| O

|
o YBAFGHEert WOES

02l 25. sgebddely HRAA e
Fig. 25. Aviation Safety Data Classification System
Diagram

ol& g3l gk dlolefoll sl 1313} ko] A
7L S)A, vseA So' FEsle] dlolelE s}
= AAE FEIck

olegfle] «“a¥ 257& s dlelelE A7k 914,
vle] A9} ARAIA ALEEs R EE HoFrh

tlolel & 28202 Felslr] 93] ol 371
Heldlolel S FAJ5te] Lg3lsich
o 714§ vEld]o]e](Metadata for Technology):

5 ZMelA] ghgslr] 918k wetlelE 14
o =] 4 veld|o]E](Metadata for Management):

dlole] EFAAl wE deolelE sy A

we} dlele] 74
o x4 ve}d|o]E]{(Metadata for Data Structure):

el T2 dlele (@], deAh FEE A

olg wletele]e]

w3, Fgard HAsHE As)] S 2 He]
2o oldls} 7o) Telsch
[ 111 237] 4 dele) 2s] 74 we]

o}

AN

E 11,919 7] AR HolE 74
Table 11. Flight Aircraft Information Table

TB_FLIGHT_AIRCFT_IFM(H|&] 3-37] A1)
A7 A Elg]

1 FLIGHT_NM H| Yy

NO Z= ID

NVARCHAR(20)

2 SRVC_TYPE | A{v]2~ E}3] [INVARCHAR(200)

3 FLIGHT_KIND | ®]3} &% | NVARCHAR(50)

4 SZNL_FL A-dH | NVARCHAR(50)

5 MIL_DOM = NVARCHAR(20
- o 0

6 ATD e NVARCHAR(50)

Z 3B =2
7 MCLS_NUM S_Hjﬂ CHAR(18)
STD_CLASFCTN| & &5
8 NUM A CHAR(18)
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F 12, 39 AU HeolE 74
Table 12. Airspace Information Table

TB_ASP_IFM(Z%] A H)

NO ZA=ID 2= B
1 ASP_KIND F9EF | NVARCHAR(50)
2 ASP_NM 9%  |NVARCHAR(100)
3 ASP_CLAS FTHTE [NVARCHAR(100)
4 OP_TIME i RO Ed DATETIME
5 | EFCTV_TIME | wEA7k DATETIME
6 |LWR_LIMIT_ALT| 3}gka%= | NVARCHAR(50)
7 |UPR_LIMIT_ALT| %% | NVARCHAR(50)
8 ASP_RAD 397 | NVARCHAR(50)
9 LAT Y= NVARCHAR(50)
10 LONG A NVARCHAR(50)
11 STD—_CIII“S;FCTN iﬁﬁ CHAR(18)

N

T S 71 AR HelEe] BE 7

1% AR el 74

Synthesize Weather Information Table

14 Apfgf-lc Z3PHICAO1 | NVARCHAR(250)
15| UTC_OBS | UTC 3= | NVARCHAR(200)
16 | UTC_TIME | UTC A7t | NVARCHAR(200)
FMT_MSG
— pAR-R ) E-R
17 _CNINT A8 NVARCHAR(500)
18 TYPE 28 NVARCHAR(100)
19 AP = NVARCHAR(200)
20 | RECV_DT FAld A DATETIME
21 ETC 7lelA k| NVARCHAR(500)
STD_CLAS | & &%
2 FCTN_NUM A CHAR(18)
[% 14] #ole] 35 4] dlole Hlo] &) 2

T BelFch

E 14, #Held 3% A dlolg] Hel& 74
Table 14. Radar Airspace Flight Tracking Data Table

TB_AP_SYNTH_WTHR_IFM(Z3 £3F 7|4 A R)

NO| ZAHID A5 el
WTHR_TG | 7|4 Ax
1 M_KIND e NVARCHAR(50)
2 AP = NVARCHAR(100)
3 STS STS NVARCHAR(100)
4 SIGHT Aok NVARCHAR(50)
5 | WND_DIR =3 NVARCHAR(50)
6 | WND_SPD Ea NVARCHAR(50)
7 | TEMPTR 7] NVARCHAR(50)
8 | ORIG_MSG <= NVARCHAR(500
9 AP-gllf-K &=t | NVARCHAR(100)
10 AP-;I(I;/I-IC 3HICAO | NVARCHAR(200)
PRES_TIM A7k
11 | E_AND_PE - NVARCHAR(200)
%) 717k
R
WTHR_F
12 ST ¢ 7)Aol B NVARCHAR(250)
AP_NM_K N
13 _NM_ S8 | NVARCHAR(200)
OR1
514

TB_RADAR_AIR_AB_DATA(Zlo]t] 35 34 d|o]E))
NO ZAHID Az 1281
RADAR_MSG | #lo]t =] A]#]
1 _PROSG A NVARCHAR(500)
2 AB_GEN 34 A4 | NVARCHAR(150)
SFTY_ALRM | <SHd7w
3 _PRCSG A9] NVARCHAR(150)
WTHR
- 71AF =]
4 PRCSG A+ #2] | NVARCHAR(150)
> 3
5 |AIR_SIT_EST ol NVARCHAR(200)
= H
SURVE_ ZHA AR
6 | paT A OUT 2 NVARCHAR(300)
SURVE_DAT A A
7 | A_PRCSG_ e = NVARCHAR(200)
CAP e
g [SYS-TRK.CU Azd = NVARCHAR(200)
RR_MODE | 34 2=
LOC_TRK_C | &4 =&
9 URR_MODE | #4] =t NVARCHAR(200)
SURVE_DAT JA A
10 | A_PRCSG_ R NVARCHAR(200)
CAP1 e
SURVE_DAT A A
11 | A_QUAL_ 24 7o) NVARCHAR(200)
MGMT I
RADAR_REL | #lolH|#+
12 V_CATO001 catoor | NVARCHAR(200)
RADAR_REL | #loltj=#
13 V_CAT002 catoon | NVARCHAR(200)
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EE/Eold $48 E3 d-gehdwe] dHolgulola AA W Tyl Ag AP
u RADAR_REL | #lo|t]xta NVARCHAR(200 [3 16]-> ADS-B 3% &4 Hlo]&2] Fxof 243
V_CAT008 | CATO08 (200) o gt e medZo)
ol
|5 |RADAR_REL Jlo]t] NVARCHAR(200)
V_CAT034 | CATO034 E 16. ADS-B 3% 34 dle]g] el 4]
RADAR_REL | #lo]t|3ad Table 16. ADS-B Airspace Flight Tracking Data Table
161y caToas | caToas | Y VARCHARQ00) .
~DSE RELV | ADSBa TB_ADSB_AIR_AB_DATA(ADS B 3% 4 dlo|E])
17 catar | catar | NVARCHAR(Q00) NO A<D A2l A Elq]
ADSB_RELV_| ADSB¥ MSG, STA,
18 CAT2 CAT22 NVARCHAR(200) | Message |ID, AIR, SEL, NVARCHAR(50)
ADSB_RELV_| ADSB# type CLK 5=
_ — putil A=
19 CAT23 caT23 | NVARCHAR(200) 2]
MLAT RELV | MLAT#<] Transmission
20 17 CaTo19 | catolg | NVARCHARQ00) Transmission | YPe°T H#H
- 2 Type sl NVARCHAR(50)
MLAT_RELV | MLAT¥# Aollak
21 CATO20 cAToro | NVARCHAR(200) 2o At
Al2~g] = Z} Hex 71 S
2 |SYS-TRK_RE Bl NVARCHAR(200) 3 |ldentification| A1 % NVARCHAR(6)
LV_CATO062
CATO062
g | Msg Gen. | AN DATETIME
23 TRKG >4 NVARCHAR(200) Date A" I}
SYS_WTHR_ |A| =8 74} Msg. Gen A R] 7}
_ _ v . Gen.
24 PRCSG 22 NVARCHAR(200) 5 T AR A7k DATETIME
RADAR_BYP| dlo|t] Msg. Rec. A x| 7}
231 presG ogxz | NVARCHAR200) 6 Date PR DATETIME
26 | QNH_PRCSG | QNH * NVARCHAR(200 X)A)7
QNH._ QNH A=} (200) 7 | Mse: Rec. ,\‘i E] 17t DATETIME
STD_CLASFC| ¥% ¥§ CHAR(18 Time walE ARk
2 TN_NUM A 1) 3719
8 Callsign Callsign NVARCHAR(30)
[F 155 vl eol o] A7 78S wolEek SRR
9 Altitude | ¥37]°] 2% | NVARCHAR(50)
E 15, 09 A Au dold 74 &7
Table 15. Flight Detail Information Table 10 Speed 2% (Ground | NVARCHAR(50)
Speed)
TB_FLIGHT_DTL_IFM(8]38 A% A1) —
11 |Track Angle| ° 571l NVARCHAR(50)
NO ZHID Ak efsl & npe) 7}
1 | FLIGHT_NM A NVARCHAR(30) 12 LAT 3279 9]% | NVARCHAR(50)
2 | SRVC_TYPE |Au]2~ €l]]| NVARCHAR(50) 13 LONG |3%7]9] 4% | NVARCHAR(50)
FLIGHT_KIN . 527)9|
3 - v]3g] &% | NVARCHAR(50 °°
D R (50) 14 | Vert Rate | A<-8(324 | NVARCHAR(50)
TF A
4 SZN AA NVARCHAR(50) e S
A4
5 | MIL_DOM e NVARCHAR(50) .
=i 2o} 22 dloleHlo]x A4S £l [ADS-B &
6 | AT 71 | NVARCHARGO) A wlolello} (3] 4R)E F43 HAE A &
7 | MCLS_NUM |35 AW CHAR(18) Ao ggsls we olelel 7k
s S| e | cmarag) oFel [% 17)7} [3 18] HA e A 2l 9]
= = 3| ADS-B H|o| &7} g AN Ho| &S Z31517] ¢
3 d8sk 8 FAHS Ak
ADS-BellA Al== HolElE A= Hol 55
olgfje} o] FAI3}IATE
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E 17. ADS-B 34 F8 A 74
Table 17. Major Columns of a ADS-B Flight Tracking
Table

ADS-B
Message type A2 E}g]
Transmission Type A% el
Hex Identification 7)Y i A HE
Msg. Gen. Date w2 AR d
Msg. Gen. Time HAA] AA AZE
Msg. Rec. Date HAIR] =41 It
Msg. Rec. Time WA A =41 A)7E
Callsign 3719 Callsign(3-247)
Altitude A
Speed &£
Track Angle 371 wkelzt
LAT 7)ol =
LONG FF71e] e
E 18, ¥ AHH F8 47 4
Table 18. Major columns of a Airspace information
Table
T AR
ASP_KIND FTAEF
ASP_NM 94
ASP_CLAS T
OP_TIME =G A7k
EFCTV_TIME kg A7k
LWR_LIMIT_ALT EiiaAC
UPR_LIMIT_ALT AR E
ASP_RAD K=kl
LAT =
LONG =
STD_CLASFCTN_NUM 7 25 Al

Y

olefli= T 0.3(300m) 9] el Exitar
ZWsl=(Altitude < 3,000) FAAEE =
Hale Flo|chtP

SELECT *,
(6371*acos(cos(radians(37.4685225))*cos(radians(L
AT))*cos(radians(LONG)
-radians(126.8943311))+sin(radians(37.4685225))*sin
(radians(LAT))))

AS distance
FROM ADS-B

516

HAVING distance <= 0.3
Where Altitude < 3,000
ORDER BY distance
LIMIT 0,300

0.3(300m)> [ AHH] Ho|Eelx] ASP_RAD
WA 73 L,

sloh e 21 Bal AAE Y B4 Sol
ggaic)

olele] “a7] 26" AWFE S194L Teleln
A e w) gz PEerd dolHE nelz).

lo|c{ / ADS-B G[O]E]
IENEL a

- ANREIEHOE )
= Minimum Vectoring
A Altitude

| AN clole
o .

J7 26. F3 dlolg] FAel o HAxzw AW 713}
Fig. 26. Display the Minimum Safe Altitude Incursion
using compound data

t}&-e Fo A H(TB_AIRSPACE_INFO) Hlo]E
IH EA $x, Ao Agtaree} stusg 7hA

0= Fzlolrt

SELECT asp_kind, asp_nm, asp_clas, op_time,
efctv_time, Iwr_limit_alt, upr_limit_alt, asp_rad
FROM TB_ASP_IFM Where 37.4685225 WHERE
LAT >=37 AND LAT<= 37.4685225 AND
LONG>=127 AND LONG<=126.8943311

9]¢} 3] ADS-B 34 Ho]E3t g A1 o]
“a7 277, “2%) 2873} o] 54
f% 7](F11ght D)4 HAAIE S st = 9l%
= sovh

w3l ADS-B 3 dlofefe}l ] HlolEl(FE
25 ggsle] B4 3] EA A7kl ulE B4

Aol Ao FRHE5ES AT 5 sle 7HAE 3
JAVA(Web) 2«18 2979} 7ro] F&ls}eic).

o}
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=/ dlelE

A7

Time Alt(ft)

Hspd(knots) Vspd(fpm) Trk(deg)
211922 1850 lob So4 527
2020-09-03

211928 2150 166 3264 327

2020-09-03

211936 2525 161 3264 326

2020-09-03

211938 2625 3264

08 27. ADS-B9} T9AHE F3t HAuw 74A3 3
Fig. 27. Visualization of the Minimum Safe Altitude
using ADS-B and Airspace Information

71BD84

Time Alt(ft) Hspd(knots) Vspd(fpm) Trk(deg)

211922 1850 lob sS4

20 0'29'03 2150 166 3264

2020-09-03

211936 1ol SHES

2020-09-03

2 161 3264

161 3264

2020-09-03

2119:55 216

2020-09-03
21:19:58
2020-09-03
21:19:58
2020-09-03

21:19:59

2020-09-03
:20:00

2020-09-03
21:20:00

2020-09-03
21:20:03

T2l 28. Flight IDel| w2 1% %A
Fig. 28. Minimum Safe Altitude display based on Flight ID

37| uy

4D21BE
8991AD
71C002

ABBF36

TIBF83
7801CO
A2B728

71C075

71027

A2B728 71C075 —— 71C252

3l 29. Flight ID uh 54 912 454
Fig. 29. Wind Direction and Speed At a Specific
location based on Flight ID

ol “1¥ 30" HA = 7HAEE e A
glo] &3} 1 31 S %33 ERD(Entity-Relationship
Diagram)O]D},

gt ofl] “2¥ 3173} Zro] bt el Al

TB_ADSB_AIR_AB_DATA

Hexldentification TB_ASP_IFM
MsgGenDate

MsgGenTime STD_CLASFCTN_NUM
TrackAngle ASP_KIND

Altitude ASP_NM

Callsign ASP_CLAS
MsgRecTime OP_TIME
MsgRecDale EFCTV_TIME
TransmissionType LWR_LIMIT_ALT
Speed g;g_lﬁ\m:le_ALT

Mass: LONG

MessageType

LAT LAT

TB_EVENT_LWR_LIMIT

Hexldentification (FK)
STD_CLASFCTN_NUM (FK)
MsgGenDate (FK)
MsgGenTime (FK)

LAT
LONG

07 30. ADS-B A3} FAHEE 43 HAIE o]
£ 74 ERD

Fig. 30. ERD of the Minimum Safe Altitude Table using
ADS-B Flight Tracking and Airspace Information
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v [ dbo
R TB_ACTIVE_FPL
P TB_ADSB_AIR_AB_DATA
R TB_AIRCFT_PRT_NTR_DEP_REC_DAILY_LOG
R TB_AIRCFT_REG_IFM
R TB_AIRMET
R TB_AIR_TRSPRT_SFTY_DISTURBANCE
R TB_AMDAR _RTE_UPPER_WIND_WTHR_OBS_DATA
FR TB_AMS_WTHR_FMT_MSG_RECV_STAT
R TB_AP_MRK_FRMLR
R TB_AP_NOTAM
R TB_AP_SYNTH_WTHR_IFM
R TB_ARL_FLIGHT_EVENT_DATA
R TB_ARRIVAL_DAILY
R TB_ARRVLS_FL
R TB_ASP_IFM
R TB_BAS_DOC_CNTNT
£R TB_CONN_FL_IFM
R TB_CRTL_SIT_ANSYS_DATA
FR TB_CTGRY_STAT_OUT
FR TB_CTRL_VO_REC_DATA
R TB_DAY
FR TB_DAY_OPS_SCHED_PWR
R TB_DEPARTURE_DAILY
R TB_DEP_ARRVLS_FMT_MSG
R TB_DEP_PT
R TB_FIX_IFM
R TB_FLIGHT_AIRCFT_IFM
R TB_FLIGHT_DATA_PRCSG_DATA
£® TB_FLIGHT_DTL_IFM
R TB_FL_PLN_PRCSG
R TB_FL_PLN_REGD

J8 31, shgebd & Hels 74
Fig. 31. Table Lists for Aviation Safety

Al Ee] dHolE-S FAsAT

3 =Tl deoleulo]l e dggHIH o E o
sl B4 Azt whAegk Al B A9$1A)
oA Azt o] WASh= 4%, Bl of| vl
Aol Alar) Wel WAYEAE Fletsly] $Igh
dlole] 22 A=

o] oA 7]1E A oy A8 E4 3
oA WAYS= dlolE]e] ozl It HA 1w T2
53t dlole S B8l HA =S ek A
o] Alae] A=l Aglol} IR e 22 7t
Al d&F 55 71413} e Fsl dlolelEA &
15t

olelle] [E 18]S AAZ B "o &= 733l )
ol& HE°] WA olck

=]

19. gt &2 dHeols 74
able 19. Physical Table Lists for Aviation Safety

—

o HlolE W

TB_AP_MRK_FRMLR

TB_AP_NOTAM

TB_CRTL_SIT_ANSYS_DAT
A

TB_CTRL_VO_REC_DATA

TB_BAS_DOC_CNTNT

TB_WTHR_RADAR_OBS_DA
TA

TB_ARRVLS_FL

TB_RADAR_AIR_AB_DATA

o]l
TB_MSG_CK w212 &l
TB_FLIGHT_AIRCFT_IFM Hjg) &3] An
TB_FL_PLN_REGD nAEA A
TB_FL_PLN_PRCSG H|AEA Az

TB_FLIGHT_DATA_PRCSG_
DATA

vl 2k A2 dlolE

TB_FLIGHT_DTL_IFM

TB_SNOWTAM_MGMT

alele A Aw
A A ]

TB_RECV_NOTAM_DTLS_IF

A
41 NOTAM A

M R
TB_SCHED 2AE
TB_SCHED_DTLS 2AE A
TB_SCHED1 2AE

TB_CONN_FL_IFM

TB_TER_ASP_PASS_FLIGHT

_PLAN
TB_DAY 29
TB_ORIG_FL;?\IIT_AIRCFT_I amae B A

TB_ORIG_FLIGHT_IFM

TB_SUN_ARRVLS_FL

TB_SUN_DEP_PT

TB_DAY_OPS_SCHED_PWR

TB_TEMP_ASP_USE_IFM

TB_TEMP_ASP_NOTAM_
SEND_REQ

TB_FMT_MSG_MGMT

TB_MCLS_TBL_DFNT

TB_DEP_ARRVLS_FMT_MSG

3 Elol+ ® = Holx

TB_DEP_PT

M [ ol
AU

TB_SZNL_SCHED_MGMT A A=

ALE 2 AF

52
0Ol

TB_SZNL_SCHED_STAT

TB_OPR_ARL_CITY_MGMT

& AR

TB_ASP_IFM

TB_CTGRY_STAT_OUT

kR

TB_AP_SYNTH_WTHR_IFM
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i/ dolE ¥4 B3GR dloleiuiol~ A W PR B A7
3F el o 2 Hlold o FEotas, A ARl (Bvents) A RS Felsta, 44

TB_SPCTL_USE_ASP_OP_IF =

M
TB_STD_CLA;FCTN_SYS_C 5 ne A 3
TB_AIR_TRSPRT_SFTY_DIST| .

= URBANCE s obd Aol
TB_AIRCFT_REG_IFM 7] S5 AR

TB_AIRCFT_PRT_NTR_DEP_| 37| &3} 7|2
REC_DAILY_LOG

TB_RTE_IFM e AR
TB_ARL_FLIGHT_EVENT_ -F-A} FLIGHT
DATA EVENT dlo]g]
TB_RTE 2

TB_RTE_MSG_DTL_SBICT | 3& wl|A|A] A3 A3}

TB_RT_FLIGHT_GEN_SCHE

D
TB_TRN_PLAN_NOTAM_SE | &# 7|3 NOTAM
ND_REQ g 2]g]
TB_ACTIVE_FPL ACTIVE FPL
3= A
TB_ADSB_AIR_AB_DATA ADS B &7 %%
do]E]
TB_AIRMET AIRMET

AMDAR 32 A%
717435 ol

AMS 714 A
SAlgla
ARRIVAL DAILY
DEPARTURE DAILY

TB_AMDAR_RTE_UPPER _
WIND_WTHR_OBS_DATA

TB_AMS_WTHR_FMT_MSG_
RECV_STAT

TB_ARRIVAL_DAILY
TB_DEPARTURE_DAILY

TB_FIX_IFM FIX A
TB_FPL_DTLS FPL A
TB_FPL_RCRD FPL ©|¥
TB_LINK_SCHEDULE LINK SCHEDULE
TB_METAR METAR
TB_NOSS_DATA NOSS dlo]e]
TB_NOTAM_RNW_MGMT | NOTAM 734 2]

TB_NOTAM_FMT_MSG_WRT
TB_REQ_FMT_MSG_MGMT
TB_SIGMET
TB_TAF

m &

rh

etz A wlolelel sl &z
o]sl|3AI2KStake Holder) 52| S-7-A13}
ﬁ]"}ﬂ% 4 A7k EA 9A]dl wet

2 A
el

51326
3(‘)0\‘

o
2 ri’i’ rlr

)

dole]e} nlay, BAlsle] Selde] B8-S = 4 9l
= telelE F=E3te] 7HAI8} skt 1 BAe] ik

£ A7E AR st 33 dlolelE g1
szt oldge] QRAIRL B AFE Fa olsA
ZKStake Holder)E°] £4 Al(Event)”} AJsh-S
u ol Hkalo 2 dlo|eE 7 eiA B Aojsh=
z]_e_ j,}_o]—ﬁ‘]— B 0/1041:]—

o]& I = ApdEl yIa dlo|elE vl
A} el 2 97349 89, 18] 7, ATC(Air
Traffic Control), 3+3¢F X 49] 571#] 507
Pro] sejshAl akael o A 2ol
25T - RS ool g TSR,

A A3 g dleletel el s o)
T 28] 25°¢] [FWAAelE EFAA N2
= Aelsil ofels) 4wk

F 20 9 4 ¥
Table 20. Safety Report

G319 Al A%, =t 1l wa

2%, AT

AloTe] = Al ST
[Data] [System] | [Classification]
EERSEEE
[Aviation Safety NARMI Safety Report
Mandatory Report]
A 3] Hlo]E]
[.Safety Indicator NARMI Safety Report
Management Data]
TAA3E B d|olE
[Servi(::Zé ];ifﬁculty ]Rl:p_l)rt] NARMI Safety Report

E 2199 A=
Table 21. Flight Data

vlEgzts 2 At

dlo]e] = Al 2~H] T
[Data] [System] | [Classification]
H] A E (A1) ARTS )
[Flight Plan] @Fpp) | Flight Da@
v A= (F=-33-54h ARTS
Flight Data (FDP) .
[Korea Airports ElEaetis Flight Data
Corporation] A}
B3R R (A -TFTAD ARTS
Flight Data (FDP) .
[Incheon International Rk Flight Data
Airport Corporation] A
QAR tlo]H .
(FOQA) FOQA Flight Data
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ke 22 zﬂollﬂ ;(]VJEJ'_ 'Dil 'Er“j]@l’]'
Table 22. Radar Data and Analysis Result

dole] A= 2 #412%

dlele] = T S
[Data] [System] | [Classification]
% el A ARTS

[Airborne Radar Track] (SDP) Flight Data

% ADS-B 34
[Airborne ADS-B Track]

A% wlele A

ADS-B Flight Data

(F=3437b ASDE
[Surface Radar Track] =38} | Flight Data
[Korea Airports A
Corporation]
21 el
HQAFLZD | ASDE
[Surface Radar Track] |<Q1%-g3F3-| Flight Data
[Incheon International b

Airport Corporation]
37 AgelE okl 4
A dloE]
[Surveillance Movement | A-SMGCS | Flight Data
and Guidance System

Data]
A A3} BAx]
[Airll]o:n; Se ;thiion Asas | Afrport &
P ATC

Assurance System]
AR A dHolEl(w%
ARTS dlo]E]) ARTS
[Automated Radar (SDP)
Terminal System Data]

Flight Data

¥ 23, Faebdelrnal Y AHEE Y
Table 23. Aviation Safety Mandatory Report and
Aviation Voluntary Safety Reporting System

ko) TRy 8 AHH T

IR A28 =

[Data] [System] | [Classification]

Fgaral o
[Aviation Safety NARMI
Mandatory Report]

Safety Report

FEA AT
[Aviation Voluntary KAIRS
Safety Report]

Safety Report

E 24, reg-Anaiazalel @8 JEA9E wE =
e

Table 24. Aviation Safety Mandatory Report and
Aviation Volunatry Safety Reporting System

rehg- A mAb AL T HE, A19Fe]

2413}
EBERE A2 2%
[Data] [System] | [Classification]

Yk EANT
[Aviation and Railway KAIMS
Accident Investigation]

Safety Report

8, [EEeHE2E IR 3E AR
R 7, (71 el B3 AR, [FEe-d A} d
I E S8 - BRI 2kE], [ A
wel P, g AT S0 9 WA A2l 9

N,
.

o
opl
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FFTARL BARE AL
[Aviation Incident KAIMS
Investigation]

Safety Report

3 755 AldelA felEE AR, [ gl SR
wERH o7 A= AR R dloH S R8sk, A
A 487he] o RSl

A 487018 3ol sl [Safety Report],
[Airport&ATC], [Flight Data], [Weather], [Airlines]
o) 57} Guoz el BF P Bt o]
5 3] 218k vlolEue] 0] V] iraE E

G dlele] gt o Qs o] oA,
ol RARZE] fpAkate] mrt wEtsA, e
A B3 ol 7= F8l F6lE HoleE 7k
2 S 3 5 ol R ek
o] iy THlshHA ekl Hig dleolHE
Frap |7k d7] wrke RS Alsiel e, o
71l FoIA 9li= dlolele] 555 ARfstar gl
g Ak F& dole7} wel AR, F3e] ol
ujiel] A g Bk gl A Felsiglvt
SHAIRE slst hgabdel digt EA AAS AWF
oz wlofel7h o Shusm F2 Avhis olF A
o= ekl
ek APEE ek dioly fe ¥
el i3 dlele] AAE PAds Bgkow, Ht
2 e s dlole7) AR, Bt wee et
E3 dlole] 782 S7F Faabdel i3 474
Ao

-

¢

(e

1

i

2 ol

=g

| 7Fed Ao Holv|, Hr} w2 7}x|3} 3hd
TEe] 7Fed Aoz malrh

B A delE7E 1 AlER o] =tellA A
bk dlolEjlo] 2 AAIE 7Mkez gk HlolH
= Hop g 4 e sE AR vdEek
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