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- 7{2| &% Al&(DME)

- A7I&E AIA(LS/MLS/TLS)

— CHH =3 ZA| AJM(MLAT)

— 0| A|A(ASR/ARSR/SSR/ARTS/ASDE/PAR)
— 2XI3 EX| A[H(NDB)

—- HE T4 Hl0|EISA! AIM(UAT)

— QA& ZEA] AJA(GNSS Monitoring System)
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- ZHOC|XE0|SSAIAIA(VDL)
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1) v S5 (Aerodrome Beacon) Fd 54

5

(2) v|AF AH S (Aerodrome Identification
Beacon): 33 51 &5710ll 53 - v
HAE & 7] el HAFTo| whet AA|
A AR = T2

(B) Ad5 A A" (Approach Lighting

Systems): &3stH= Fg7]o] AY2s &
2] 7] 9feff X} ol dA|sl= 52
(4) A1YZr A Al (Precision Approach Path
Indicator): 2538 a7l 25 Al A
A7He] A o RS g 7] f3) E529
e|5o] AAet= 53t
g+ 25 (Runway Edge Lights): 0|5 F&=
2= gu7l0] EFEE oY 7] S8l
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(6) &2 AldE(Runway Threshold Lights):
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(8) g=2 F4415(Runway Center Line Lights):
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)% it B3I Y1) B2 F4
145 411 31 1 2 B A 5

(9) AA] ++95(Touchdown Zone Lights): 25
skazt sk a7l JA F9e dE
7] f1elt A Lol AA|sh= 52F

(10) &+2 A5 (Runway Distance Marker
Sign): EFEF F < F37] AHY
grE FHEEH 7S T AYE &
7] fJ8f Aot 53

(11) &==2 295 (Runway End Lights): ©]&

255 = a7l EFrY S

7| fl8l A ok= 535t

F2 Atk /i.té%—(Runway Threshold
Identification Lights): 2F&3le+= 57|
of FFE AT AE g F7] s &
T2 A ol dAok= 53}

(13) A ﬁE(Circhng Guidance Lights): iﬂ%—
3] F FE717h 7129 ASdE Al2H
== %J B2 R B Y A9E
—3’5‘] ’51‘:5’5} 1 Fote 7ol AgHEds

G2 9| S0 AR5t 539t

(14) TEE—(Taxwvay Edge Lights): A4 F

l 710l =R 7] A B AR
%94 7PARIE 4 7] 18l AAlske 2t
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s BFE B AR Y ARE Y
2] 7] 9l8f| dA5t= 53t
(16) &2 $=5(Runway Leading Lighting
Systems): F29] 2] ARE dd F7|
o3 M 22 wha} Ako @ Hx|ehs 53
17) A AA 925 (Intermediate Holding
Position Lights): A4+ $3) %21 3F27]9]
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UA] FAalof k= YAE Yl F7] Ha]
A8l 53t
(18) AR A5(Stop Bar Lights): 4% AA] 2]

£ EAs] A8l =2 WAt fiE B
2 Y A iAo AR5k 53

(19) &= 7§74]%(Runway Guard Lights): &
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2 7] ffall AAsh= 53

(20) #3F=(Illuminated Wind Direction

Fa71ol %= 49 771 A8l
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} A% 5(Signalling Lamp, Light Gun):

250 QU 9l 37] Sl Bag
AT E 7] 9J8f) Aol 53

(22) 2+& Wk 2 A5 (Landing Direction
Indicator): 2-53stel= 570l 252 W
B8 ool 771 919 TAR E 4uARe
=1 A5z 53

(23) =2 2] A5 (Road—holding Position
Lights): 2o AZ4E =29 A 9|4]
of A5 53

(24) ARA Z%5(Stop Way Lights): 33715 AA
Al 4= Sl A1 2] AR 2| HAeh= 53

(25) 24 +9% =
Aod S el 4 ) 24 20 7
7] $lsf AAsk=

(26) &= 3|H T(Runway Turn Pad
Lights): 22 2] s =oilA °P1717} 180
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@7 F371 =718 A4 EX]%(Aircraft Stand
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(29) AFA Z2H5(Apron Floodhghting): OIE7P0ﬂ
S T 5= s ATl A
(30) A1z 7] &= A|AE(Visual Docking
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(34) @71% S (Heliport Beacon): 33§ =
A7)0 A7 YAE & 771 Sl @7
& B 1 )] AAsHE 59

(35) A7|% A5 A2~Hl(Heliport Approach
Lighting System): 2-535}2= dl7]of] 1 2
25 ] 7] 218l 1Y) ol Ax|eh= 53t

(36) &71A AAZF A5 (Heliport Approach
Path Indicator): 2t53l#= 37| 2t538
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(87) A1ZF AE FfS(Visual Alignment Guidance
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(Aerodrome Identification Beacon)
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(Approach Lighting Systems)
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ALSF-2
oA
L
A
4 Flashing Ca
Light Vi
Steady ity
Burning
White A
Light -
Steady s
Burning e
Red ey
Light enee
aimis
(22 1-4] Fhelmal 1/ B M2 g5 TYS ALY
uil FEE SN HASY Foporyy
24 o] i o] HEes AR
© 150m A9 A A FHA FAS
3 5 BAS Aol 292 22t 47)e) 5
= X3
@ 300m 2|7 2] vplofl= 87)9) 55 ARt
(4) BlA7] 2 g vy Hd E2s s
A2
1) SAHA BARS(A)

y A ¢
SSALR
MALSR
4 Flashing
Light
«  Steady
Burning
White
nghl -u‘u
. Stcud; i
Burmning N
Red
Light A
'y
'y
a
(23 1-5] HI7A7| 252 o Y BT BR2 TUS AAY

O

2 Ao RRE HA 420m o4 Az
7HA] 60m E= 30me] 7HAo 2 viglS A

2|5tk

A A ()

st At 25E 300m Aol 18m,
21m Fi= 30m Zolo] vl Fej= A2t
GFE AT 2 HE 420m7HA] F4A 3FA
5= ARt Ao %7%—% Ao, FA
FA TS EFE 4 J=E 300m o 7Hs
g A7 gt
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SISHOFMAIA Air Navigation Aids

1.2.3.4 A4z 2 A5 (PAPI)

o, 337
Qi o A5 94 4 S0
(2) WY AASL
sof stol, A2k WY F9l F717} ol
a71ofl sfof gk,
(3) MYZF ANSE (27 1-7]o] we} wjRj e,
() WY ANFE F37] A oA 19k

o) B o] Aol WX ek chyk, 4

U5 A28 o)z} 420018 ofstel 7ol
YRR N2 - 920 4T 5 rt,
(5) AYZ ANF B4
D AU ANFE ARl BE 2] ThE
Wr(EE oz B U AL FET
4oz ijgstel THE A
2) 2 5 A9 AHEL WA, oy

i i
= =
ol i
NEE HE | "R HE
T A3 7 &
i15m . 1 thmy _ o _
{&£1m)} B o - (4 1m) = !
J . D Bam
#m [+ 1m) {
(£1m) ] - &
am : ¢
(1m)
am 8
(4 1m) |
iy
el & IPAP]) SOl &S APAPI)
& X8 X
(22 1-6] T2 XIAS< HiX]
High Slightly High On Glldepath Slightly Low Low
more than 3.5° a2 28" less than 2.5°

AAAA

(28 1-7] Tz

XIAIS(PAP)S] OfIA|



SIHOMMAIA Air Navigation Aids

7 9] 5 AR A& UheA] 374 )
A7t gL BE 5 A7} W)

® A AYZET o B g nE 5 4
7t

@ B Az offE e |, E=20f 7Pt
2 3709 S A= A Lz 17 el
(Zto|Be BE 5 A7} 2A)

6 A4 DAYz § W o, BE § A7
Z A0
b |

1.2.3.5 &F 25 (Runway Edge Lights)

O|REE WX, 1 HHo] B F4
Homiel 22 Aelo] S1x|shof S,

(3) B2 A wEEoR 3u oy
of AX| ok g,

4) A2 npe B 325 g8 S 27

o]z AlAfe] WA Efofof et

2HAe Ay 60uE(H, HAY] BFEe

% 2} 1007]8)

(6) B2 npAr 600M]E Ex BFE 34
olo] 38| 1§ BHe 770 T 2}
2 FHo AdsHs Wl E%kf—; o %
Ao Bo| =8 Ax|g}

(5)

o, OIH mlo

1.2.3.6 &332 AZ=(Runway Threshold Lights)

1) BE 2o = SFE25S AAgof g}, 1) HE gFRolle 52 AGsS AXsjof
2) &2 A 7ol AA oF 7P3Aee] S Qe
B EE RO 103 = DS BE S0 BiW Q
B1CH B0
RB5E Bal s B A
ugc & i

HAS Trf MR| 77t
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o] 55 U3 7HA o 2 gt}

2) 32 FAAE dAeR 2749 1
2 wjxsta, 7k 1189 3k
gk 37l oo Fo' s, 11

(33 1-9] EFE NS

ofr

TS )

o ol

1o

rr

32

e

N

f
ol
e
)
Y
1o
DO
Ehs
1o
W
of  offl

oL

2 s, 2 159 S 1ol 59
& 374 oyl Bom A, 1% 71
AL A T BAGA FEF| s
Aol HA TASE T 223§
sl st 2R 59 249 one) 12
WA S Tt

(6) CAT- 11 Il ¥ H2 BX=0) B9, BF
2 58S /1ZOR 1A0IE 3ule oo 5

1.2.3.7 852 A 9%5
(Runway Threshold Wing Bar Lights)
1) &2 AT A2 49 d2 EF200A
3R Aleho] § & Holeg g -, HA]
IR B HAUHIETRA AlTo] o]
Adujo] Althgol BRsHATE Ale-5o] gl 7

ol A3t
ARAe] 27e] Rk 2 Mk

(3) 2 ABe BFEF| YUY BFE AUE

o Sae] WA Aol vEEOR

4) B2 1Y YafolA HA o R Kol Thydf
d



SIHOMMAIA Air Navigation Aids

A .
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EEEMCEN &Y —l J
T lom o1& Tam
(22 1-10] 52 AIHS U 252 AD 185
1.2.3.8 BFE FUAE 2 7HA] W17} 400018 olAgolw, ol A o
(Runway Center Line Lights) Ll g2t o)F & v wE 3377}

(1) CAT-1 ¥ CAT-TI AE T g2 AX] o] &StAY, B2 FE Abe]9] FHol 501

o A ok, CAT-1 AY A g=de & o]l Aol oo wet AAT 4= Sl

b wE 3717t olgsiAY, BFET T (B) &2 445 1A 2 v By

g Afo]9] o] 501 o]l Aol Fa D) EFE FAAE et SFE A4 o2

of wat dXg 4= Sl A7HA] 2],
(2) 52 7FA] ©97F 4000] € wjRto]al, o]& 2) SR FAA ol AA|s7|7F Lg%

Al o] &= EFro AAT A Huh &5 a2 FAA F - $- 60ATEITE o]y H$

2500m
. 900m o . 900m Nl
300m 300m
7 /L /L /L i
= -@--©--6/e- -6 @& - B --®--B&-® —
i [£4 [ I ki
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SIHOMMAIA Air Navigation Aids
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SIHOMMAIA Air Navigation Aids
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SIHOMMAIA Air Navigation Aids
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— i
1.2.3.42 ol & =945 2) ZEshs F3719 23T E 5 UEE A
(Floodlighting of Obstacles) Fx|ojof ity
(1) oRztoll ARg-st= A7) AollEol 35 ol
FASZE AABP7] ofglR ol sig el 1.2.3.44 73] FA41%5 (No—entry Bar)
ol AolE 2%+ AIskeiof gt} 1) A9} FAGE wEaHo] F3o=2 st
2) FollEg 2852 ks AAE 28T 5= 3 4248 28 ezl AYsh= A 9
=5 gty 2FALY wol FAIA] GEE k7] flete], 9& A8 FEE2E AR5t
sfjof gt 7] gt e 25 7t AAT 4 St
©2) A9 FALTE 28 FEES AR
1.2,3.43 7to] HA 45 2ol ==& 7t=de dA|sljof gt
(Simple Touchdown Zone Lights) (3) AU FAATL EA
(1) 7ol A #4959 HA 24 ohaat 2, D)2 Hog st WakolA AHMom
thl, AR LdSo] AR Lo A|ejslt, Hol= 3m olste] FUt tAC = Xt

1) Agzpo] 3 5EHT 2 45

g
o
%
ol
ot
L
T

2) o2 8l A A5 718 A=t 59 2) Ey A FAAGO] ol Blof ot
Ae ST BE Z2FAPE A 2esH HAY, 387
(2) 7ro] A 959 912 H v W of &Jste] WY E X FA4E 7H7tol 71
1) 58 AlgollA] vpehE wf wpxut 342 1 Az ZAf-olle 5 7Pk ol & e =&
FAO] 9% AP oA 0,378 HojA|aL, P Y FAMGE F7HE AX|g
o] mxjejo] HaPgk A& Aol AA|ght,
2) 8 FAAS SACE diyo] HER 1.2,3.45 1% && =2 AT
ol 247} 2719] 5 AARITY, (Rapid Exit Taxiway Indicator lights)
3) 52 SHANA AY 7k 2 27 3 1) 1% &&= A9 44 24
M| 8k A Y A9 WS 2Af o] 1) g Yerk agolal, g 7HA] Wt
Aol AR, 350u] €] mlgkel ol FQof wet A3
4) HA Ao #A7} §le DR 7ol HA o 5 ol
T95E AANT Aol A o w2 2) 1% & 22 A5 74 AEE (1
ot AEE AlFshz Xl Axect 1-24]1} Zo] 58 FAHAHE 7508 1%
(3) 7ol A +45Y EA HE FEE T2 SHO| FRo| HA|s|of
D) B9 74w gy ohek FOo% g},



SIHOMMAIA Air Navigation Aids
2\

Point of
tangancy

100 m H‘Ibﬂ-m 100 m

RETILs o —,rz“n Iy
2m lateral [/ — i o
spacing : } 2m

[ = Jog

|2 uNT
v ~t—r—Runway centre line

I 9 7Y 2BV B 4 S A s
e SR A Fgsgoltt 2) 747t dasteal Aoy Fof 2% n|ghe
2 453
1.2,3.46 52 4H5(Runway Status Lights) () o5 AT 1A 2 v
1) 52 Fiis2 &2 A A5 A1 Alx 1) 2 AJRFOlA 115m Folzl A5 E A
g gt fPoR, H &84 Fast B¢ ZFste] 2|4 450m A7HA] 30m 7HH o2
A AT, F7HH 0% o5 &5 (Take—off
(2) &2 Ale2> 52 AdsH o) F ZAS Roll) A&+ 2ol A8 4212 9l
o7 FAEM 77t o g MXT 4= 9l 2) &R FAAGORRE JZ W) 3 5
AR AT BeHE = 9w AX|gict % 1.8m 7t 02 Hx]gic}
(3) &= U5 912 & viE (6) o1& B2 E4
D) gFRol A4 72t fE= wxt Ao A3 1) 0|53l 7] A Hole& & £9| A
3tk A A4S PP o= gt
2) 27§ T 1 oo 2 A YA7t e 2) 47 asicha daE Sof 2% wgko
A, GFEA 7P 7 R A 2 A3t

HAE 7IELr Pk



SIHOMMAIA Air Navigation Aids

A

—_
ook
o2t
2
2}
—d
[

A1) 4 <o)

A5 ofstE oL
T olgte] 33719 G
NHEH FEDFRHO

=
okl
o
>,
i
T

A2

o L

=
r

2 N

_]

o o
Mo rx
S~
A <
o X
ol
ol
N
4o
ot

U
o
ofr
ol
rir
>,
i
tlo
il
r (
O

Ae] 24 AADME)FE A% 33 T4 Al
(TACAN)ZHA] 117}R] Q] 2850 9} (&
FAE A2 ATx)

[¢]

(2) RELFRHOR HsHe UL Theat Lol
]
!

1.3.1.2 FYLHFAAA L9 UvHd 7)%5
(1) AAYe]| ZHE FA AH|E 0] 8-5}¢]

25 Il A Aup(Fukap) 2 3
700 HR3t ARE Zﬂ—bal-h Aol

]_,] o]—.L XJ]E =

35717}

71011 SEAJEp] A1 25 4 G e

1.3.27{2| &4 A4
(DME : Distance Measuring Equipment)

1.3.2.1 Ag] £4 A4(DME)¢] %5 ¥z

(1) A2SH A (DME)S &57]° gA4E 2&
7](Interrogator)7} 4415 215 HA(Pulse)
off thste] 4ol A2)E A2|&74 A (DME)

9] SV (Transponder) 2HE S5 HA

@)

(3)

(Pulse)7} =Edh= Aat A A7 AALs)
A g ASAAIEDME) 714 =51-¢] AL
72](Slant Range)& &%sh= Aldo|tt, A
‘&= A& A4 (DME)S UHF(960MHz~
1,215MHz)¢] FAI3F QHelUE ARE-8h, B
5 AYFEAAL(VOR) T A7|ZHEAIA
(ILS)} oA A==t

A& A2 (DME) 9 AZ7]
(Interrogator)+= Tg] A3 HAd =i
(Random Pattern) FE|=E A= 2712 A&
HA(Pulse) & A3 71 HollA FAIRE,
o|&7] 2719 HA(Pulse)E HUl= AL 7H4
ojuf 5ol ozt &AL Astr| gkl

T35

olZtE FAIR A ARSHAE(DME) &5

7|(Transponder)+= 50usA|7E ©]&o t}2

sz ourslth A A 22 A A4 (DME)-S
sl F371REr ohet B2 P75 H
A8 HA(Pulse)ol tidt 2wte Elsl g
2 stz oqa 7H—4 (Pulse 7 A
of 3 g7l +AE & Stk

ABE FLI|L Yoot AT nEog o
® HA(Pulse)7} L] SHelz] ¢ 4~ Qi)

weba] ok 74 e A7k Tof maket P
(Pulse)5 Al&H3ITE o], 7} AE HAio
3to] TA|ZFE T 2] AE A|7F F=H o)
ARt P2 (Pulse)oll gt Sl e
of, whef gtk Al TE 2w s2WA] A

=
o
o & A (Pulse)E =ttt o] S

=

Aale] &

¢

)

A

ot

=
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SISHOFMAIA Air Navigation Aids

(23 1-25] H2IZFAIE(DME)

T B (Search Mode)'@kal g}, &4 o
50PPPS(Pulse Pair Per Second)
A& A (Pulse)E $AI9ITE

i 1:1
é
_I_4
rlr
—

S P& (Pulse)zt

~(Pulse)7} 70% oA 2o}
gstal Ae) 54 A4 (DME)
Al 7] (Indlcator)oﬂ TE Ag2 gHAksho]
ARttt ol% 3719 olF &Ko B
o] HA(Pulse)E UolHZA] Y=s TE
w4 7HASIEA A E #ASHE EY B

el

S|

BN

E(Track Mode)ollX 2FstH, A7]Hol=
TOCK-ON'2.2 HEAEHA 78] &4 A4

(DME) AA=t71219] A 2] (Slant Range)
7} BAEL B8 moolAl 25PPPSS] &
SAlste 2| 4Fe] Az EAA]
R EEE ROEL S

£2 A% BAg
4(DME)

1.3.2.2 A2 24 A4 (DME) 2] 715
(1) F27123E A=A DME)L] A4 %
A7 AeE 2Hels o Bast YR A
s,

of

(2) ARSI L (DME) g2et 91215 ¢ 9
© Aol AdeE FAsy 7] 7He 4
712](Slant Range)oll 3 AR E 32| (NM;
Nautical Mile) |2 2FAtfA Aot
Aol thgt A= oF 0.2nmolt},

@) AZSAANAHA(DME) d=o=2 8817 %
ofal, AR AAAE(VOR)Z WAt 3%
719 12 FEA, ¥ JH)E A5
T stch E3F A7|2FEA|A(ILS)S] Marker
AH o st Ffole WA
(Localizer), ¥ &-5ZHHH|(Glide Path)2}
yAste] 25479 AR RS dA&KAHC
2 AFst= Ad 29 (Precision Approach)

A AgH 2 AR,

1.3.2.3 A2SA A (DME) 9] &

1) 2% A9=A A4 (DME/N; DME Narrow
Spectrum Characteristic)

F5Z(En—route) T HW'EHA X G (TMA)

oA F2 AHEE AYUSHAEDME)ZA, ‘N

o Frjy 2fEYe] S uisit A Bt

o} (WQl Fi s EY ] EAT 5617 919
olt})
2) 1AL A=A A4 (DME/P; DME Precise)
nto] AR FEEALD (MLS) oA =85 = AdS
BAEDME)2A, P AU A 545 9fnstH
AHEF O] EAL DME/NY} 56ttt

1.3.2.4 A2EH A (DME) 9] 71& 7|&
@) Aol A Ee #E ASHAE(DME/N)
of gt Aot



SIHOMMAIA Air Navigation Aids

(2) 960MSA 1, 21507} ©] ZaperhelA] 44
Wl AFElolof shu, AR S T
of AI7HAL M 9% Eofof g,

(3) FAFT4Y SAEL BPE Fupiaiy
+£0.002% o|jofof girt,

(4) YAV AR 9] ol oF ~83dBW/ s
o|4folofof gitt.

(5) ch A4 o] MAElo] 288 H, 7]
2% A2l A7+ 50us0]ofof Bk,

1.3.2.5 A=) 24 A 4(DME) 9] A% 91X
71224 A4 (DME) S A7 ZEAH(LS), E=
AR A (VOR)T} s 9ol the
3} o] Ao} B},

ato] A TEs =Ze ] HueF 32 Al

A(VOR) 745, StElLhe] 142 30m o]
& B S gloy 80mE 2IsA= <t
gk,

@) A7] (1) 29 BHoz AMgste A4S, A

(322 1-26] H2IZYAIE(DME) tElLt

(22 1-27] TUSHEX|AEHVOR) BH H2ISFAIL(DME)

XA (VOR) Ae] 54 A(DME) QT

Lhe] Be) 7142 600mE ZusiAl = oF Hr),

1) 5 ) 2 74 Au)e] 22}
xc-)]

W 5ol AzE g7 wE] xR

it

Aoz vy
F37)'e wieho) ea
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SIHOMMAIA Air Navigation Aids

A
1.3.3 A7 [EFA|A(ILS/MLS/TLS) oA 7P QHARE A5 Ztwgl oF 379 S
A= JHE Algshs A,
1.3.3.1 AI7IAFAIL(LS; Instrument Landing 3) HAl A2 - fAA] 9 A A E 2k vp
System) ] 7i'd #(Marker) 1], ik, 214 Ei= 29 o
(1) AZRFAIL LSS =A9IZFEE717HICAO) 9] 2ol wet A SHAE(DME) = tiAg 4
HZ YL AA A RA A AEHA A7) & Ar}, Agl AR 32 Agk(Threshold) 2.
21 5719 2FAPIA B &L E A(R)A] 2RE WA 7] ARE Yede 4
g 200A QHASHA Bl 2ET 4= = £ Alseith g F94 A dA
5 e 54 5= AlHskes SHE AlsRt gk Aol AAste] 2H5st] sl A Ysh=
o}t AZIHEAEILS)Y] o83 ddHoa w Fu71ol A s R AuE AL AY=
< 71 FAA NN S 8L 5 =S A 4ol dAeE Fat Ao gt 912 FEE Al
g}, olggt AZ|FFAE(ILS) T35 717} Seth, e RE o] A3 f1A]of wet ¢
Aot o] Bagh el AR - 2y e gl Z 1A (Outer Marker), 5% w7 (Middle
A A AR 55 A=A QA Alssfiof st Marker) ¥ Y= t}A(Inner Marker)7} 12
H, g7l Y T A A= T
Q) AZNZAFAEAILS) Y 74 Aul= bt 2 ot 234 AR A FRE U =
=8 E}“P AGA A7, Ee F ool wet opA A fHZ7F HeEy FA00, S Bt
’\1 OIHXP“]—J AAE SHA BAY B AL Aol gt Ao Alovt A e
Ag 4 e, A S e AE & o A ek
1) #Al XPX] °J7ﬂ7<ﬂ°1 A A FAE 2 W
947t Alg AE(LLZ) 3) EZ 33715 A7ZIRE AA(ILS) 29 9
2z Zo] g7/ B2z ZAAL 24| A A7) 8 & FE5 Compass Locator
ot ATE ARl 25 f= AHE Al 7t S B o AR E(Site)oll Al E M,
Sh= A, ‘i%\—”}—t— 90Hz e} 1500z 2 W5 UdvrH o7 A5 AE(ILS)3 #esto]
of Jlom, &= Q) WgkolA HtE o FAStEE A4 dFsel e Al
EZo|| A= 1500 MR ARo] sk, o (ALS; Approach Light System) ¥ t}2 A]
Zo| Xz 90H 8] A o] ZFatn, S A ol 7} A Aldo] AlgE
= G5 AR 2717 2 A EH o Sl
2) AL A - LA R AA] FAE AE E 1.3.3.2 ulo] 22 o] B2-F A A (MLS;
27 Al AA(GP) Microwave Landing System)2] 7I'd
ol 2HEst] flete] M 2 (1) ol 2 o] HAFAH(MLS)S =4 w17k}
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AOIIAIA Air Navigation Aids

+717-1CAO)¢| .
(2) U]'O]E—E-‘F”O]E-Z /\l*é(MLS)% A= Al

HN
ot
ng
2
e
o
o
2‘
i
o
iS

5

grejo] AJA =] m, 7431 e ARSHAIA
(DME) A71o] AA =AY tHgd] 3Ho] &
gelof A A E e,

(4) mlo] ZLZ o] HAZAIE(MLS) LS 1] = Yol A]
HIZh 323 2AZEES e B2 2
5 AAH 02 A7 AEAA (LSS B3t

(5) o] A2 Yol LAFAE (MLS)S oAl 7<)
Veor Fadnh A w9z, 9 49l
7 A 1%, AR 2 dlojglFAlelo),

AEAA(MLS) Tt 22

7le2 Z3aL Qi

1) Az —ufo] Z 2 o] HAEA A (MLS) S &

E 423 243 /158 94U

5) ©0] & —uto] =2 go] H 2§ A 4 (MLS) &
A28 Sgo] BRAE FA dlolg] WAAES
At

6) 72| AE-A%2Q] A FH7F F 1009 E

1.3.3.3 ERAZEZFAA(TLS; Transponder
Landing System)<] 7§

(1) ERAEZGRFAIE(TLS)E 22 ZHAl e o] E]
o] Edll A (Transponder) AH]2}¢

AZNZSAEAALS) #4715 FA4EE 3571

o, Hro] 5] ‘T/JXH e Azkeut A

3.5-63f2|

=
wsgm A SOPOHE

| fo0omE
SIxZAC | v v A

| %10001—45

i GP 33N

g

|| 4oomE

i

| 2%E

|

|

«— R}XEDH:}
I 1000m|E

L.z 3&M

(2 1-28] A7 IAFAIE(LS)Q] R
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SIHOMMAIA Air Navigation Aids

Category 1 A HAIAIERE QT A|AH]
olt},

(2) o] A&FE A4 BHE 7HEe R ol AlA
dogx, FANNGE7IT F5A A10d
(ICAO Annex 10)°fl +73F Category 1 A7
ZAEAE(ILS) 2 AlRE £71& 553t

(3) ®3t, 3}g7] EslAEY(Transponder) <5

7Igto = sho] 32 (Tracking)i} 7]

S) A Aok A FAT 3 ¢t

1.3.4 CHHAZXZIA|A|A(MLAT; Multilateration)
1.3.4.1 HASAZAA AL (MLAT) Y] 7|5
(1) FHSAAAIAAE(MLAT) ] 7Hd
TS AT A A (MLAT)2 224 A g0l g
(SSR; Secondary Surveillance Radar) EziX

Zejolq AR AEo] 7S I - 245

109OES(ADS— ) AT S A4+ Of]E{ Mo 44171

B pAlste] o715 BAISkAL YA E ALK,

r,}tgéxgﬂxl A4 (MLAT)° URLA]] 7| &R A

=
S4B, A PEoR T4 HwH Q—Ol g
UO Z

AE(GPS)Q] 7|22 A& B A
o] A AL Agato] vIPA|7E A A

Az Ay 2w 242 A8

N
——
o
o
1o

~
-

1) =2 A|IZF HXHTDOA: Time Difference of
Arrival)E 0]-83F ZFA|24] Reverse GPS JFA

2) F35719 912 2 ID AR AlFoin, =
13]9] mj¢- =2 Ho|E £=

3) 12} - 22} ZHA|#o] 8 (PSR—SSR) 2.t} ©f =
& 742t (5m nRke] Fet)

4) GRS(Ground Receiving Station) =&

5) 3t A7 ol&sto] 224 1A AlF

(K7 ol& A4

T ZAZA XA (MLAT) 9] 7]& 713

AN AMLAT)S 387] B A%



SISHOMAIA Air Navigation Aids

15 =249 93] o}
A5 917 5o Ars PAE BA| G0 A
1 7
¥

mlm
Im ﬂfﬁ
=)
Ir
i
)
o
Bl

AZto 52 BATE 4=

A2 LA ook g,
(2§74 A= 23 2 o|E (SSR) EWAE

B o]g3}o] 6@7] = A ols &40
A e AEE A 9 Y 7=
Falstel Y2 3l & o 59 JRE A=

2] 7)o 433 4 Qlolof ate,
(3) Am A2] AAE B A REE W A
2 BAsle] 387], EE A4 o 49
917 9 o) AFE AL HA AA A

o2 A = Qlofof gitt,

1.3.5 Zlo|EAlE
(ASR/ARSR/SSR/ARTS/ASDE/PAR)

1.3.5.1 g o] A4 (ASR/ARSR/SSR/ARTS/
ASDE/PAR)¢] 744l
(1) glo]5(RADAR)S] kA= Radio Detection
And Ranging@ A, A5 TAfste] Z4 oA
HRALE = WhARILS o] &sto] o] A%

I AEE "Asks A Ao,

(2) #lolH(RADAR)= BHAlsh= kg o]-8dk=
ol wet oo} ol et
1) Exmol A whAbsl 2 Hupihe o]-8-5he 12}

Al olH (PSR)

2) Auprp FEX SR04 2 Foaey e
T Ak AsA oz AfEAtste] 11
HutE o]k 221 #AE 0] E (SSR)

(3) A& HoEl (RADAR)7} A= 9L o= 24

Hote 1%8 $H 7| go|H(RADAR)
o Ar=E %5017] ?gt 7les0] & wAEL
Ao, AR ol ZE =
(HardwareH  71&REE 238y e
AE7F WaxE AT Aol AAE JHE w
E ARE Wl A o e 2a0E, 8T
o] AT AT|el AZEQo](Software) 7]<0]
TR
(4) Hlolt|(RADAR)= A1t 4], Fat4= tf
s AR HAo wet ol FR7F den, Al
2do] &%, s fxgd), vieAgh A
2= 9 2HEste thaA tr]5ekt Eof 7t

U
)
-
10

(6) 7IeAors did] Tt AT X979 i

& T8 AR A 7o) WAHe]
7%, 1:};(]—94 t}o Q A% ﬂ'ﬂ

1.3.5.2 # o]t A (ASR/ARSR/SSR/ARTS/
ASDE/PAR)®| £5%
(1) ol A2 Gieof uhef sk g -
e - FeE - 7] HAS 1S F

A - A Flold 5ol Tt

2) M AFFFHFAA) Y] 5 AA A AHE-H=
gloftl= that At
1) ASR(Airport Surveillance Radar)
D5 AAEelH
2) ARSR(Air Route Surveillance Radar)
D SR A el
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SHOFMAIM Air Navigation Aids

3) ASDE(Airport Surface Detection

& AAlE ol

4) TDWR(Terminal Doppler Weather Radar)
o e 4ol

5) PAR(Precision Approach Radar)

L g ol

Equipment) : &3} A

(3) dlolel= %974 12+ Al olE (PSR), 23+
HAEolE(SSR) ¥ dlole AEAbs A 2%
Z](SDPS; Surveillance Data Processing
System) o2 =M Fojy ArAE
A 242 (SDPS)E &4 ‘A sholvigd
A2 (ARTS @ Automatic Radar Terminal
System)2tal = g},

1) 12} ZA)Ee] e (PSR : Primary Surveillance
Radar)
A Aol A Auks Talstd FE7u 5
S o5 EAlof HhAtES] HEoke AT E o]

&3to] EAIE A Y I FxEd A

WS GAIste Aot oy 'A]

A Aol Q= & 71ollA] HhabE o] & Al

SE Axlstol A 9 9] AEE A4

AAA Algste] F57] FEE T 5 3

£

2) 22} ZFA]glo] Bl (SSR : Secondary
Surveillance Radar)
glojt] FAl7|olA SHUE oto] AT A
5 WARSHH g 7]o HAlE Edl
1 AaE AIRE 3 oF 3us X]"“]J—?%ﬁ
Ak FAlsh, A9 4 (

1__ ]‘
olchelA 35 22 sl 327

§ AE nE, Al 9P e % F
& o]t

3) A s ol LA (ARTS © Automatic
Radar Terminal System)
Ao TAA(ACC) H FE BAA(APP or
TRACON or RAPCON)Q] TA|ALA A&
(=) 2 AT B4 AF 3ol Zagh
o[t} g 2=} 71 H|d) AR 5= A
El& 4k Aejsto], A19@wR) 9 HT

Al A7 3ol o Art

QP 233 BAE RS AEHOR AR
oM, AGETR) W /D WA G 5
W 58 o 23 FHS B0 A
L BAPS LIS}

(4) FE27A OB (ARSR © Air Route
Surveillance Radar)

F5= Al (ARSR)= 13} Aol H (PSR)
of vl 5= flF= HABHES HFPAIX Ao,
12} ZHAl o] (PSR), 22} Aol E (SSR) H A5
3} gloje] A (ARTS) 2 HAH T AHE- &=
ool Hut g2 WS 245t0] Sl YA AR
st QHEIUE S4 0= vb 20089] olue] Y

o e T2 F715 AAIRH.

() &
Detection Equipment)
2T 507k WAt 3% 727} 2 2ol
AGF2, 22, A7 5)9 olF =Al(
71, A 2 A 5O A K SA 7IseR

85, 53] f(E)71 220l oftell vl &

oot

}AA7EA o] B (ASDE : Airport Surface

of
oot

b

ool
of

>~
s



SIRHOHMAIM Air Navigation Aids

S AMEEE Aot 33 A Al
(ASDE)= 3% &37](Air Target) 2t} A4S 5
40 & gx](Scanning)ste S HP A7 Aot

(6) U -2 o] (PAR : Precision Approach
Radar)

7 = Sl 49 A 9 4 o,
1§ dol® 234225 (Final

1.3.5.3 @ o] 5 A4 (ASR/ARSR/ASDE/PAR) 9]
4% §14
(1) 13 ZHA10]E|(PSR) 9 23} 7412 o] el (SSR)
L rheo] 071 2k S1H|ol Aok gt
1) 7P g 9ol AojRo] Zof e 7HAA
21 AT 4 9 A odo]olof T,

2) SrEuol A HhAlE 450m olHjol= 7Hs gt

S

N olﬂ
ot
D)
Oi

=

)
i,

L 2
ni

>

[p]

-

&

r

o
1o

o

)

(¢]

=

ofr
O3~
of
i

i}at 5ol ol 2AE B4 4 2

A7 27} Bl K ojolofof 51, 7k

N
-

or rr
ot
ot
N
_?1_5
_\g‘
>,
ot
;
HH
Ir
b
ol
2
4
12

(3 e A Eﬂolﬁ(PAR)h HAH oA &
TFo g 15006 (5009 E) A&
o7 3k E%.Al/\-]/ﬂ- e +5° HF9] 9]
4 2% 1ol 46710] 72
A= FA o AR =fofof gt

1.3.6 FX[SFEX|A|AE
(NDB; Non—Directional Radio Beacon)

1.3.6.1 FAFEA AL (NDB)2 g
(1) L2 gFEA A (NDB) o2t g8 =
el g

7} B 712 QFAsHA| v|ayE

F JRE FAFH () Avt 995
A A% skl G710 AFsHE AME
A, A% EA] A4 )(NDB Bearing)t=
=y

S
o
N,
o
H
RS
>,
i
ok
o

NDB Bearing)= &3]
7hvege ¢ Qe %‘i% A ols}7| olste] 2}
wg AT, o)
et Ao 511 k3£ 2| A] 4 (NDB)-2 &4}

A (VOR) PE 7HA = lz°ﬂ B3

FFHER

#A|A]4(NDB)O]

g, F

(3) FHotHlg7te] Be FAF
190KHz~535KHz Afo]o|A] 2
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LAY

[ 1-30] 2X|&F #X| A|A(NDB : Non-Directional Beacons)

SolA AHEE = FAFRAAIE(NDB)Z o8 H|&(Locator Beacon) #A712H5 Al
190KHz2} 1750KHz Ato]9] Frupa=olA] 2] (ILS)2} A AH&-HTt,
FFREA AL (NDB)o] AHEHEE A AYsl= =+
A5 oF 44 10ICAO Annex 10) 1.3.6.2 £AFRAAA(NDB) Y] 7]& 7|&
off ofs =3t Ut (1) 190kzO Al 1,750ku71A) 2] Fupdathol A -8
wojof shal, Fubpd]- g A= +0,01% oW
(4) 35 i A 2ol oS} 2ol 47k £33 ofof gt} Thil 1,606.5kk o|4e] Fulg
o] F2)&FAd v (Beacon)o] St A oFE|Lke] &8 o] 200W o]AFl FX|3F H A
D) FSEE FAH= b AMEEE FAIFEA Al 7499 S5 8 H A= +£0,005%
A4 (NDB) 74 = ofujoiof gy,
2) FAGFEAAL(NDB) 24 (2) A8 B35 9 B 37)0] Bxlg TAE 4| 1
3) 2ZAgto] A H]Z(Localizer Beacon) 22 B35 (Morse Code)E AREsljof skal, £
4) 2 o] & H]Z(Locator Beacon) 77 trolo] Sl e g AbE ook s}

(3) BA(Ek) T2 WA Ha AAER
(5) 274 e}to]# v|Z(Localizer Beacon)d} Z#| ZFE X T0M /mo]of T},
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A
1.3.6.3 FAFEA A (NDB) <] AA] 914 1.3.7 HSHAH|O[ESAAIH
TR R A AL (NDB)> AZIZFFAA(ILS) ] B (UAT; Universal Access Transceiver)
2807 AgetE e Feode F00HAMM) 2
QjEutA (OM)%} Zo] 52 F4 A} B3yst 1.3.7.1 HEH &t o€ 541X A (UAT) 9] 7
Al A2 sfoF gt (1) HEH&HO|ElFAINAH(UAT)S 8 AL
ZZA B B2 A A T Sl
1.3.6.4 §37] 94 A5 433EA71(ADF) <] e g ol gt diolelE Algste] b 3
(1) 3710l Adeet FAFREAAAH(NDB) 7] o] B E A Ysh= Aotk
A=9] A5g whopa Wk AA|sto] Fi= 2) F371oA FFuwsst, I 9 Ve ga
A5 A 7] (ADF; Automatic Direction et ARE AlskE B¢t 5719 YA 2 A
Finder) A|7|7} %2t=] o] Qlct, = dlolEHE ¥ 4 Ao 53, Heds
%, F37)0) gAlsto] Hute] waf Wk dl o] E SAIA A (UAT)2 AHad& A A A
Aot ] o] gE= FxjolH, 24t Txﬁ (ADS) ¥ W48A-5E5EHAA A H(ADS-B)
FAAE(NDB) E= UHE FAFAI7] o] s of ofst= FE71E F7IH LR 45719 ¢
SAEE Aute] 5L o]gato] Ayt wef A 9 oE 7] B APEEAAL B
e WS AEHo R A4 EAste] 1 2 ARE S 7o 2450 o), HE4
= Arlel EASHE 7] Wl AH|EA LU o Bl FAIA A (UAT) A= 8484
o] AulE o]gsto] P77t Ao r vl dloJElGAIAH(UAT) EA 7t 2k &
RS BRelsict 37125 EH $28 PEEAETEUAANA
2) FANGFHLF F4A4 10(ICAO Annex (ADS-B)Q] B4 AT E Z7|ZH oz 44135}
10) A1l eJate] 74E -goll <Jstd 3 o, o] A1 HAR= FE712 dA] 94,
S} YollAl 8== 2A € (Locator)= &&= WE, 3% £35(Call Sign)oll B9t R
A - S (LF/MF) F218 34 A4 (NDB) & £ 7HAaL Siek
FE AR 700 /m oS AA AEE 2 (3) AVd=t2 dloJElE tag sl #= ASTRIX
ol WeFo 2HE| Q] A A5} Udh= AT Zoio g Wgkslal, YEQIAE FalA WS
FRE 90" ol A HabE B st Aset g T4 A AA(ADS-B) AR Hds
© A FEA7)(ADF)ol| 2lsf FojA]= W o] g3 7hAlel Eg-Hct
9]o] @ak= +5° ofufo]ofof gt 4) T3 HE&G & ol AL (UAT)S 4
(3) T FulpA ol A 15dBREE oFet 4% F37] & A olE 7t AEEA] o At
(4) +2KHz 744 9] Fulsrol| A 4dBYHE oFst 7 9 ALF] Ao A gl 7ol

=1
(5) £6KHz oAkl Al 55dBYHE 73 4% gt A8} 01418 F7 AN 7]= TR E R
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) o] Nfae 58 A5 T5

2@ A]~H](Digital Radio System)©]t}.

F4 A AE(ADS-B)
o st H|FY ?Pﬂoﬂ 8% oy W

tloE] AH|IAE ARt} HE8 A5 T

HAL AE(ADS-B) 7la2 29 18] g5d2

2 G719 94 doleie e P37 9 A
Ayo] 3} gl Mdstn R 7]z} It &
37 R A S AN B S ol anks
Als-ert,

HEH4 o] B FANAM(UAT) = 3MHz2| 5

9 I EL 7pA 0 FE(Air—to—Air),
TR (Air—to—Ground) 52| #A] ¥ A3}
5ol 583171 91k 22zt glojg
IZA W8 A= E2 7HA] A (ADS-B)
olg B3 ZoA 7} Lo AEE A
olct.

1.3.7.2 H-8 A& o|gFAIAAE(UAT) 9 7]%
(1) HEHSH o5 B AIA A (UAT)S 960MHz~

1215MHz t o]l Aekstar, 21t yjollA 7}

N
d
oN
)
>
>
i
U)
@
5E
1:1
o=}
)
I
)
L
>
%

H 18
N
OQE
o
HU
=
-,
R
o2,
=
i)
fo
ok
N

978MhzE o] &3t Hlojy f3 FAl 7|5
A5ghct,
(4) A5 ESTAAA(ADS)o] Zofsts ak37]

L 27|xoZ thE 3] 2 AP A|Alo] v)

o
N
ﬁj
rlo
°l=°
X
1p
in)
E
E

W**(UA ) &7k

1.3.7.3 ‘ﬂ%@"‘—?ﬂlq‘ﬂi"]/‘]ﬁ(UAT)g 7I& 7%

(1) $A Ful= 978Mhzo]of 3kt

() BHFS PYEE PP Faenie -
0.002%(20ppm) |4 ¥B}s}A] protof giet,

@) FE7 Be AT FAY Hg g2
+58dBme 2ISHA| Fotof Tht,

1.3.8 HISHLAINE

(GNSS Monitoring System)

1.3.8.1 YA FH A A A4 (GNSS Monitoring
System)?] 7§

1) $19FFAA(GNSS) dAf =, 34, 54l

s A 9 ARS] Auto]| 2 £5]L %‘:}
ko] Ql391dollA HAshH=
&3k 117 ol sA9 32 A Hi], &= 9
AEE Alsshe A AAIZ QL FA ol

(2) TS AG7HA] 9 B FPER 247 F4d

Aupgt Al2dle b8 tix|stod, shte]

| 2Rl o= 35719 o]Fo A 2574 A H|
T

W WAS AU

S~

i



9£
odt
5

OFMAIM Air Navigation Aids

(6) 13 FHAIHGNSS) & ARgAelA A2l 9
WAQe] B 27 71F A2BS AR
A

sto] & JHlolAS fA 2 s8HE FR

1.3.8.2 YA FH A A A4 (GNSS Monitoring
System)9] 7%

(1) SIARPEZA A S $143AH(GNSS) A

1.3.8.3 I FH A A A (GNSS Monitoring
System)9] 7]& 7|1&

(1) YHZEAIA ] 7184 e A4

(GNSS) Al3E AA7to @ 7hAEH= HF4]o

o 1

rr

(2) o)A AA 7FeAl ] Thek 7o T2 A

S8k, 44 10(ICAO Annex 10)o]
utet B4 x| (Average Location)o] A=
=9 2 2 99% oY, S9A YA (Worst
case Location)oll A= =% & 2] 90% o)/

olojof g},
1.3.9 9|AdSHH A|A(GNSS/SBAS/GRAS/GBAS)

1.3.9.1 1493 H A 4 (GNSS/SBAS/GRAS/
GBAS)2] 71

(1) YAFHAI 2B (GNSS; Global Navigation
Satellite System)

AR AR AlF 94 5= Z8sto] 1A AH o]

SRRl A 33k FA] 91A], £& H ATt Alsst

< 7I5e et B3 A7

[¢]
R
o2
-
)
wE o
U

(2) YA 7|urE A A A8 (SBAS; Satellite—Based
Augmentation System)

1) 918 7IHFO.R2 Sl QA EAGAI A"
2, AAHE oA AEE= HAAE F
sto] Q1R Alzol ox W FAY HH
£ Agste AlLdolt &, ddRAA
(GNS9)2| 917 2215 HAYst JHE XS
5ol ARgAel A Mgt o (Wide—Area)

of IR Lol
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MY .

2) AFHUAIE(GNSS) o A2 Ager (3) A A7 |G A AEY(GRAS: Ground—
B o}F &2 1kof 9A|5te] A Yo U]-ﬂ- based Regional Augmentation System)
AZEAZE AstaL, 9148 Ale ) A eS (R HFUA G HAA AH(GBAS) 2
)& B3 o A7k sl oAk W geld Fd BRI ek 9e Ael Belz oy

AT T o)F FAT AT 94 AA 285k el
PHAGNSS) Aol wet et A%

o 4T A zpolo] eab5 AHsHA HAgst (4) 133 A HAAI A" (GBAS; Ground
of ThA] ol Hujar, 9432 2E AREAL Based Augmentation System)
(End User)ollA| BA4H FEES M), 1) S3FHAIE(GNSS) e =5 H FAlEE 914
3) kA 914719 YA ARI(SBAS) Hd AlTo] o5 HASHL A|ARS] 3-8 AE
E(Accuracy), A& (Reliability), 74 £ 2RIF)| 252 oS gy = A4 A
(Availability), $2 7 (Integrity)®] ZwHol 253 ol 2uFal Eo R SAlS AY
A ettt e 9143 AN wiiol gk A7) IAE Antehe 5719 "HA Al
Fo AujAE S 4 Qo o2 JgEt 3 51 238 7] Rl A
4) 2 AMZHE717H(ICAO: International A 9 A AfHIAE Al gt
Civil Aviation Organization)+= YA7|HHE 2) YA A G H7FA AB(GBAS)S 27|09
GA 2RI (SBAS) T} 91/ RIA| A HAFAI A F) AE5HA =W FHF FFEE AR 4 9l
(GBAS)S YAIHAA|AHI] ZLA| HZO o A3 HZ(Circling Approach) 715
sl on, 9174 AA A-I(SBAS) A o T S AL Y
215 AT S = 7holl st St SHSH= 5 339 o] - AF agde S
2p7} 20209714 22t # 9] 3m o|H = ¥ AlZIE,
£ el = 2EY AR EAGA S 3) 19 Ao Bk AA”I(GBAS)E A4 71
A hdete] EFshlttL R ARE Wb A7 25 2iS=0H(VHF) 541 dlo]E
aff BrEle BAE Foll 2 o4 BAY wAAE HE
5) FANLE7]FH(ICAO)= 1A 7IHEE A A] Sk, 71 33HeF 2388 "HA)9] 19
2E)(SBAS)S A #Z23} slal 20254744 A A gl A A Au|AE AlE
A AA &85 HxE 2= 48T A 4) 18 A9 B A AH(GBAS)E M-
Ely

o
Anski gk, 1A )59 PR o @QE, heA, RAA Wl Be
A 2HWAAS)S] Ao SgsH 41X A2
Wt Z55g Agsior Ak FAska A% OATT 8 114 2% e

z
AT, Aldo] 7Hed AR ot
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1.3.9.2 Y1 H A (GNSS/SBAS/GRAS/
GBAS)Y] 714 71
() $HARAZAHCPS B A AA )
2] 917 R mo} A7F J B2 Ag ol gt
(2) SIARPAH S R4 A H(SBAS T GRAS)E
SIHTA EL ofd el A 24 dlolg

A-g-sloF gict,
(4) AFHA A2 AlA A2 FEA(WGS—-84)
2 AAEZAZHUTC: Coordinated

Universal Time)2 %-8&-3jof st}
1.3.10 XS4 ZAIA[M(ADS, ADS-B, ADS-C)

1.3.10.1 A543 A A A (ADS, ADS-B,
ADS-C)¢] 7]&
(1) AFsFEAAAE
(ADS : Automatic Dependent Surveillance)

FB717h QPN ALHoR SR U2 AR
£ U3 S Sto] AT Al AEshd,
WA PALE oS HAste] dojriel ul2siA

S

AL AR S S sl uE

A ek,
(2) FE8ATFTEUANA

(ADS-B : Automatic Dependent
Surveillance — Broadcasting)

FEEATTEUAANL(ADS-B)= T3 F+571

=]
o LB _O]-;g_7]
o 91, H= 5o PR TAIE 4T B2 A
Al A A28, FBI7E AR A uE

(ADS—C: Automatic Dependent
Surveillance—Contact Agreement)
8719k A A28 7H] Hjole] B
B owghel 24, {9 = A A 5 A
3

A Hoke A5 4 A HlAIA S48 BRI

=5

i
offt
ok

X

®2] (Peer to Peer) ¥AIE Q2 3ic},

1.3.10.2 A5FE7AAIAAH(ADS, ADS-B,
ADS-C)9] 7|& 7]&
(1) AFsEEHAIAE(ADS)

D) ARSI (ADS) 9] 7184 (Availability)
& 99.996% opdololof sj, 2 (Integrity)
2 10~7 o)/olofof qitt,

2) A EEHA AL (ADS) S & 4 - AR
- 771 A4S, B v BE 59 FH
2 g EofoF it

(2) WEEAEEEHAIA A (ADS-B)

1) WS AEEEHAAIE(ADS-B) Y] 41
Al (Protocol)& 1,090MHz ES(Extended
Squitter), ZHTtt] 2| E o] 5541414 (VDL),
F= HE&HEGH Ol HGAINA(UAT) S AHE-

3 % glofof gttt

43
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P 7/ UAT andfor
A 1090

Control Facilities

UAT and/o e
phiododl SATS==—___ ADSB.ADSR
TIS-B, FIS-B
===
Loy AR FiS
T Automation | sources
AR A G ol W Ground
g N FIS“ radio
Surveillance N ] stations
Systems — Y__‘\
TIS-B - ADS-B Ground ]
Radar Surveillance P g’::‘:f?;‘
Sites Processing | Target™
reports  \ /

* No FIS-B over 1080 links

** Both aircraft must be on the same link

[O8 1-31] AISZSZAIAM(ADS, ADS-B, ADS-C) 2% XAl

2) 1090MHz ESE Es}o] $8EE 487
FZ2ETAAA(ADS-B)S TIS—B(Traffic
Information Service—Broadcast)?] AEE

HeIe 4 glolof Flc

1.3.11 MatetEX[A[A
(VOR: VHF Omni—directional Range)

1.3.11,1 AR A4 (VOR) Q) 7

(1) AMFEAAA(VOR)S Q) E= oot
271017 AR GHD S 7120w Wizt 4
= Aol #o,

©2) /\]-—9- Fia= 7h9) 49 FREQ PAIRING,

oot

ﬂl

= CHANNEL PAIRINGS = #131 Qlt},
ol e e S fgel,
o 224 2hsH 57 SIS oS

VOR/DME, LLZ/DME®°|1l, &8 Fus

108MHz~118MHz(VHFt}) o]t}

(3) AR A A (VOR)2 Very high frequency
Omni directional Range®] kA=A, 1960
e FA RIS 7]HICAO) oA TA

5‘1 Al #E FY 7‘]94 /\]’HE iH‘q“é}oq A

A&

’2
S|
= °
i)
ot
N
oo M
;’L

O
40
rsi'
N
53]

(st Ao w Q19 Hh7]) 5 7H
oI} 7]t Algte] AL ah Aol
(5) AMFEANA(VOR)S] VHF 41 0=
A7719] gfgFo] FAFIEA|AH(NDB)]
Hla) 3] 2o QPgstehe A, ma0) 4
4 (+2" o] th)o] Tk A Fol gk,
(6) AYFEAAMVOR)] G2 FRE the

Z

FlF
Ol

.1

B
.—‘1
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A

1) T VOR(Terminal VOR) : & W Az &4
A4 (DME) 2} ¥Adsto] Bl -8 (Non—
Precision Approach)2 2 &}3§obdF A A1
= AR

2) En—Route VOR(VORTAC) : R% AHIT7]

of A& e 34 AA(TACAN)Z} B3]

(7) AYFREAAL(VOR)E 574 Ao dd= 2
Foto] Al w49l CVOR(Conventional
VOR)T} =22 "¥4]2l DVOR(Doppler VOR)

2ol gL CVORY] 7|

> FM HE, 7HH A2 AM HEE o]

Foz)= ¢ W, DVORY 7]% A AM

B2 FM B2 o]FojXrt=

Aolth, Zefoll= W9 A5 £017] $IsiAl

CVORY.th= DVORE Al3.8k= F=A o]t

N
)
I
4o
oZ
rlo

3.11.2 ALFREAAHE(VOR) ] 76
() AYFEAAE(VOR)Y 7% -2 AM W=

Y= XA =2 (VOR)

(3) AWFEEIE A A A (VOR) Q] VHF 441 EA44F 7}
A7 2] A1 (Line—of —Sight) Zute] 2]z14 0.
2 Qlsto] Aollzo] ofgt Hu} apt, =g A
O] Algk 55 HYS W2 AJdo] QtHT

1.3.11.3 A¥FREA A A (VOR) Y 7| 71&

(1) yhate] Futgo= 111, 9750 A 117, 975MH:
7HA] ] Futptfo A 8-E|ofof shar, F=A|
W7rEE ek #4454 10(ICAO Annex 10)ol]
el &85 9ol= 1081kl Al 1119754
7HA| 9] Faptol A -84 4= Qlet, Tk, &
1 g 7HsE Fukes 17,9500k oF 31,
Ad 7+4-L- 50ko] ofoF Fh},

[22] 1-32] MYSHEX|AM(VOR) 22 &
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AN

(2) A9 7F4o] 100k EL 2009 AL, FAL
Ftde whgTro] Faksal S HAS +0,005%
ofof 3k, Ad 7o) 50KHzS) 4ol +
0.002% ©JujoqoF . e < =

(3) AR GE S NN G719 v [ SR | S
BEaYs) £8E 4 YRS 2T

A AA(VOR)olofoF ght,

)
rlr
>

T
odt

(23 1-33] TYEF HX| A[E(VOR)

(@) 18E F81 T HelollA e FAFaS v
The oo F 7HA] AlsE AEHzT} E o
of gitt, (5) 9,960Hz2] Fukgute] o5t FAFua: vk
1) 30Hzo] o3t Futsr 2 16+19] HE H] T} HR T 28%~32% o| oo} gt}
a2 7He 48T 25 717 9,960Hz 2 (6) A Ho o7) T 3709 BEAtg LAE
Hilbu Al mAES (Morse Code)E AHg3lioF shal, &
O A w4 dweF %4 A]AH(CVOR)2 g ok 77 Tolof Fdsh= 4R 1,020H 50
Aol Fuba WR(FM) F8H5T0] 30H B8 BRE|o] FAlE|ojof shnf ZAdh 30%
g2 wk9lell A glo] = ofof apr, o] njc} 334 FUS 702 FAlE|ofof gty
£ 71& $ Alset gt o] 7ol o]F A B3 F shh= 54 Ad
@ =& WA AU #4 AH(DVOR)9] 74 Hool YR T 4 glon, AgFRAAd
ol 30H: AJ+2] /=2 Welol whet st (VOR)Z A2|5 A (DME)©] WA= 79
o, o5 7h 4 A5t gtk ] 574 A (DME) A8 R5= AWgF 24
2) 300z Z& Hx A& A(VOR)9] A1 B3 of I5E|ofof gt
© A 4] AdueF 22 A]4(CVOR)2
790l o] MEHx JE-L 37 A wjelo] 1.3.11.4 Ak A A4 (VOR) 9] Az 914
ofsto] WAYstaL QP2 wh9fol| ket wiskn, 1) 7Fast & FHo APAE E= I T2 E
ol 7HH 4 Als et gt BRE I WA Y= ol AAska, v
@ =& WA AU #4 AH(DVOR)9| 7 St QrelUtell A BEA]E 3001 E (1,000 E)
S-of o] AEZHx JEL 9o BAGlel A 7HA 9] AU HeHIS FABHEAY HARH]
gk o A(4)HFFo R WAtEH, o] 4% o efoF g},
£ 7% 9 Alset stk AlAde 37 A (2) oHElUol A BEA2 150m o] A|¥ 2] 43
A Zde B A9 s 900 /m B — = 1,259 Zte Qtofl= Aupio7} ==

107dBW/mv'ofoF gt Z&o] §lojof g,
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AR .
(3) A1@ oA o] F5olgt ¢, =Zeiild W7 JEel x4 VMo 2RE FET]7HA
WFEAALDVOR)Z A7 (1) 9 (2)ol 4 9] 74 A 2 (Slant Range) JH-E &5 7]l Al5-5t
FotA| Qb= ol A 4= QLo Ak = 716 A=t
A A (VOR)Y] A4l 7]5oll & daFol ¢l
ojof g}, 1.3.12.3 A& EA A H(TACAN) 9] 7|4 712
(1) MY FA AL (TACAN)S 9] 7]& 7]
1.3.12 M=t uEX|A- = Qo) Al AE Aol At A= 54 Al

TR 7 7IES ZEFolof Btk

(TACAN : TACtical Air Navigation)

o‘I@i
=}
=
=
i

5
(2) A4 ZEE AlFstr] fste] 15 3 135Kz
1.3.12.1 A& EAAH(TACAN) 9] 7d O] AFZRZT} o] Fo Ao gt
(1) &Y EA) A4 (TACAN)2 19551 VOR % (3) 15829] 2|31 A Zo] HEHo]| AT 49
B Zigsto] w] ol Jsf AdE Aoz A 712 A8 7E FAlE ook slaL, A 7%
A UHFT(962~1,213M) ] B2 HuRS o8- ABRRE 409 1AL 2e B 7% Al
gt S SAlsfof gt
(2) AGFEAAL(VOR) 14 HEE, 12 (4) AHs 71 AEe 7 7He] B (Pulse) 7440
1 A7 24 AA(DME)S A ARE AT 12us +0.1us0] 2L, H(Pulse) 4 7+e] 7+4 0]
ok bl Hlsto], M< 3 4] AH(TACAN) 30us £0.1us?l BA(Pulse) 50| 129 180

2 33 59 Fe7IoM Ao RRE Q] ) N FAlE, Bz 7% ASe E5(Pulse)

th=o, AUFRAAL(VOR) 2 RIZk
571, AeFYRAAL(TACAN) S F2
710l s o]&-= AL At

(4) A2 AE AAFLS A SHAE(DME) A H
FE7VFe AE7Iek A SH7IR
o, A2/sH AE, Fu, AE Sol A

ox
>,
e
g
=
=
i
offt
me,
QL
O

1.3.12.2 A&FYRAAA(TACAN) 9 7]
AEFPEAAL(TACAN) 2 AH5E 7o 2

Aol 7FAO] 1us +0, 1uso] 1 B A (Pulse) A+
7+l 7vA0] 24us +0.1us@l B A (Pulse) #o]
129 7207) &A% ofoF g},

(7) Br912F A = o] gx]«— +9.0° o|3}oloF h}
AR Xl/‘lM (TACAN)S Au} EA}7} 4
1, A5 A 57} 7FEHA SRR ok o)

&
N
ru{>
ol
oit
o)
<
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z

12 g -3 7h] 24 B, 1

[e]
=2

alsl 1
ERCRUE

2oL =] ™= A 1470 A

|

THAAH A2z A8 s FIHRE

2 =] .

AERA 2R

s

Il

HEE AlS - wgsh|

]_

3
pid

8

£ 402 TCP/IP 7|49t ATM¥} Frame

3}

tol =i 7FdARelA

25

Relay H4]& Af

A8x)

Z]
A

_[‘11_

g

AR Al

3}

1A
o

A4 0] ek (

5) dutz oz By A

(AFTN/MHS), 5872 agkA 28 (AIDC),

FEYEA A LH (AMHS),

=
)

AN 2 E(AFTN/MHS) 9] 7]

=
o

ol itk

(ATN)

HHAFTN) 541 418 % 7}elat

(8]

3l

3 A2, NOTAM,

1.4.1.1 F3 2R FAIA 2" (AFTN/MHS)
(1) FEGFAIAI L (AFTN/MHS) 9] 7

J))
pras

i

_Mo

-
&5l

&}

Telecommunication Network)©]gt,

EH (Class A Message), 1831 72417k Yol

15

AA| A" (AFTN/MHS)
NGE7|1FHICAO) A A AlA 2t 71=r

;Ow_
=Y

%

HEHSE

Z|2~ B £5 (Class B Message), ©|

o 2

=
e

LA EAX A (AFTN/MHS)2] 7] 7]

3}

(3)

FAAEA

=
A

=] 71
s

Ftol

KeX
=

(AFTN)

ol

mﬁ
Ho

Al

Ho

s
;00

Pl
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AOIIAIA Air Navigation Aids

3 B= B AHE

L4.1.2 F3HA PR

(1)

7t 822 o=~ (Address)E o
ofof shr, ARE- AIZEE AlA] FEA(UTC)E
ARg-5tofof Bt
A% 4 H4(Store—and—
Forward) WAl o2 A2jEfojof alm, #|2]
3 FEE 30 o) HEE ook gt}

) 15 A=(DD)

) 818 QP HE(FF)

) 714 AR (GG)

) B8 512 HE(GG)

) T8 FE GFALS) HE(GG)
) 5 A HE(KK)

) A2 A (AT 42

A A" (AIDC: ATS
Interfacility Data Communication)
A B A ARI(AIDC) @] 7Hd

'c%]—

DT aA AR A AE(AIDC: ATS

Interfacility Data Communication)& 213
Sk ATC A2l 7] gofEFAle ¢35t =2
EZ HFO0F 7 IR EZ S ATC A|AH 7H
o] #A ol A HIF AE T FERuES
QARE HIAIA] oS A ostaL Qi
5719 TAIE o BA|HA o BAES
2 o|gsh= Yo R ACC AJAES AA 7
A28l QIE o] AE FL=5to] Ak HAtol| 2
Sk A ol RO =M 21417] STk

il

~—

3) AZE 71

S
N
i
2
rr

U9 FEasA 7| 3

FFIATEE seAeE AYstaL, Ald 7t

F3yst7] flsto]

2H(AIDC) WA RIS ]85t

Al o]Fo] 7Fsot=s 7= Qi

(IC AO) dlalo] k3l 74| A
HWSAARI(AIDC) A o]F ARf= BA|
Ake] Z]lol Hagh =5 A o]k A} v
Ao 2 AA(H7E Zholl AHE-87] f1siiA=,
T BA B SA| ARI(AIDC) HIAIA] wLgk
off thet Axp7t == = ofof g},

)%Xﬂ RIZFEE717HICAO) 9 3 Al

Eﬂ:‘(AIDC) HAJA] 22| Axpo] w}

7 Aredoll disliAl= CDN w4

*}%6‘}5% Eof 9low, CDN HA]A]

TEoE AYstes Hof Qi

N
o
e

A

w4 Ale T8 4 AL 7
A FEE &I eH, ol HolHEAl
TS Bl o M EE AAIAE aeeke.
24 BA 9 =S wolal FE7]ef M
+Fol B2 =0l Har itk
FTUAE LA AR (AIDC) 9] 7T

ol BAE e AR

DOjel 714 71
2 sk olg

Falo] 7Rsafof g,

D)
)
N
1o
o2
o
o

3) A EZ3P|HIS0) Q) W AFS H<s HhA)

(OSDe] BAl & T2 EZS ARgsfof gl
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SISHOFMAIA Air Navigation Aids
2\

£H)(AIDC) HIAA 9] 57 1.4.1.3 FFHBA A A (AMHS;

AIABHADC) BIAIXIS BF

Aeronautical Message Hanling System)
A 1 2] 2] A| A8 (AMHS)

ABl APH A M Advance Boundary Information 1) F5ETFA /\] AH (ATN)-J 5]‘*‘7“01] /\i 2>
ACP T Acceptance H A a"oZ  7)E Text(EA}) 7]kl
ADS Xts B4 ZA| Al Surveillance ADS-C s
= . , AMSOIA A2g 4 ¢lold ot M5 HE
AOC HISHA Ko Airline Operational Control or .
o Assumption of Control ujtjo] AR AL HAEA A AVe 5
ASM Application Status Monitor o] Ao 7]_‘_ AMSE EHiﬂ 51 x} /\ﬂ "H fg——g’—
CDN =4 Coordination ; :
s Z AHlo
CPL Z|A! B3l A=A Current Flight Plan guA ] AlAgoT,
EMG H| At Emergency 9) SFEA A A AE(AMHS)-S Air traffic
EST 0IZ, ollY Coordination Estimate services Message Handling System®] oF
FAN FANS Application Message = -
il T ALGEM, FF FREYFAALE
FCN FANS Completion Notification
LAM 3lol ©ct Logical Acknowledgement (ATN) ‘_IL‘-'ZT A] O]':g‘ 7§ ]/‘]/\E::“(AFTN)
=L od
Message 7 FZERFAN2H(ATN) Fate] A7
LRM Logical Rejection Message
=
MAC Coordination Cancellation o ﬁo]r,}‘
MIS Miscellaneous
PAC Preactivation (2) -g%]__—g_;g] Eﬂ E] /\1 _/_\_Eé] ( AMHS) 94 7] _16__
REJ HA Rejection
7%0 -T'—- -]Ex ] 1—_8__ S AW =%
DM Track Definition Message ] © 12l 5 & AEAe
TOC Transfer of Control Wgo] 2 ARukS A5 5 ooy, Iy
TRU Track Update AR A A AL 2 25 B4 A AH(ATN)S

50 -

meeis niwsmIeem |

A5 AES A A

BEIND AEE s,
BY- SR, HIWAE,
A%, kS, BT S

S UMW R (FIR)

v Data Communications

(72 1-34] $BEA YW NAL(ADC) 28 M=



StSHOFMAIM Air Navigation Aids

ol-g3ste] A 7IHke] HE ofo Ty, uid
5 HeEto] Ju AF 75E AleS HEs

FE71e A 7ke] cheket 3E ARALT} A

©) %F%Zéii%wliﬂl(AMHs)ﬂ 7% 712
D) 54 ZREZL [TU-T X.400& &45}0]

2) MTA(Message Transfer Agent), UA(User
Agent), MS(Message Store), AU(Access
Unit) &2 4 =|ojof gi},

3) MTAE WAIA A& (Transfer)® wig
(Delivery)< H8 2,

4) UAT HIAIA] A4, 26-(Submit)S F3rch,

5) MS= MTAS} UA 3+ wjA|2] ko] wj7j <
&9 Tsio).

6) AU= MTAS} &5 29| & 7|52 A%
Qe

1.4.1.4 FFZFZAIA2-(ATN; Aeronautical
Telecommunication Network)
(1) FEEFEAAAE(ATN) ] 71
1) FANZEE7]17-(ICA0)S] Hare| met g
At 3 i 7R 27 S 9
4 W stUE Fete] &
Fol= T FAYOEA HF, VHF, Q¥

2) Aa7HAl= HIg A% Ak

HEAALHAFIN), TG 24 FAEA

g, B delel$AY, §F R dole ol
2, AL AP AR FAT 5 54 o]

M2 g Ho ofdR2 Vel 7R = &
A &4l Ao diFteloiM dHlolg Bl e
njtjo] Fpalof e ofetEol AIH.

3) FFETLBTAANLRATN)S A5 5=

ol g3t YA FAge R A AAC FuF

[221-35] &2 &S
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AgE sz st SAollARE blo]
g - DE[u|roi7iA] SAlo] 7hsdl B

AP AAE(AMHS; Aeronautical Message
Hanling System), ©u}d|o]e]= 2 (HFDL:
High Frequency Data link), 350|594 4]
HIA(AMSS) 55 QAR ORE L&A ol
AT, B ST Aol

[¢]
4) FEolE A MHIL(AMSS) = 7 AH|

5) AEETEAALDATNE 2ol 5914
HI2(AMSS)E ISR 914 9 A9
50] FZ0] o] 2ol AHol 4 A
o] AEy] die] ogs) WS
A471219) Akle] B Aolek, etk Aol
o 47§ dloje} ol § Alofi= THFH FAY

s

AA e FEHI= Exio] 7]ddr.

o
R —

% 3y
53 o] o|Folm gon HA 3

a

©2) FEFETTEAANLHATN) Y 75
S ARZEE 71 F(ICAO) ol o A ojE d o]
B g3 EAES ol &ste] FA ofEe Al
ADS—C, CPDLC, FIS)a} A|thA] ofZejA 0|4
ATS, MHS, AIDC)9| §4l 7l Al-3tch,
Q) FFETLEAAERIATN) G 7] 7]
A

1) A 237 L(180)2] M Ars A< o)

—~

ofof 5kil, IS-ES 7+ F4loA= IS-ES &
A ZREES AMSlolof o,

142 S30|SSLAE

FEolE sl dols BAAL - 2FARTH ol E
F2E4IAE(CPDLC), ©AEolEEAIAE (VHF/
HF Radio), ©o}d|o]E o] §AIAE(HFDL), T
uto] FSAAE(HF Radio), ES Ho[EEAIA]

SFAA A (VCCS), 2Hutt] "ol

-

A(VDL, #571&s74Ad 9 gqAgs

=
IAELSALS 27, FFolesAdTIAA
e}

14,21 BAX}- 23R | B ZEAIX A (CPDLO)

(1) FHAA} - ZF AR o] B % ZLE A4 A (CPDLO)
o g

D) BAAL - 2FA} Apolo] HIAE 7)at AR

of make 7isaiA A Holg P2 o

Feol e R, o4 B2 Ay 8%
‘ 2



SIHOMMAIA Air Navigation Aids

ato] 2FARel WAL 7] FAlo] Hlo|E &
e WA og o]Fol2= Aesta 7l
B glofg FAl Wrgoltt,

4) TAAL - 2F ALY O H P AT AAA
(CPDLC)& EUROCONTROLY] & & T4
=olom, 201587 §9 33 o8dh=

£ AE g37]o) X7} o F3tE]o] 9l
5) AR} AR o] & L E-A1A] A (CPDLC)

o AT AS BEAE E3} 87K Clearance)

6) AN} 2FARIH 0|8 Y5414 (CPDLC)
5 WolA BAAL - 2FARTE OB P AE
AN (CPDLC)E AHE8he &3 71 BA
Ab - 2FARH ]88 2541414 (CPDLC)
o] T4 7|& o, 24 FA A
Back up +HE 2 AMGHEH, 54 SA2R
AERRE ATC F4l2 HEEA] 242 F6f ¢
Z3foF sfv, FAAL - 2FARHOIHP A

5

SAIAA(CPDLO) 2 A& gFgal

(2) TAAL - 2FA1718]0] e} 5 25414 4 (CPDLO)
o 7%

) @571 Aed AAgks e 1=y £ 5

fo
o
>,
>
w
ﬂN_
=2
Y
)
g
_o‘L
rir
oflt
Hu)
KU
>

&
oK
oh
)
18
&
off
)
o
U
=
s
I3
ofN
ook
ok
o
kT
a1
r )

(3) BAA} - 2FARE o] B HAF4IA (CPDLC)
o 7le 71E

1) ARgAYel oJsf AE HEE AlLFo] A

& gle AHY "olle olE ARSAIA

&g 4 lofof gt

N,
[N
9
By
ox
9‘15
rir
B
MN
ot
i,
_\1:L
T
i=)
)
10
=
E

1.4.2.2 ©A ol 5EAINA
(VHF/UHF Radio; Very High Frequency/
Ultra High Frequency Radio)
(1) @A 2le] 55414 (VHF/UHF Radio)®] 7id
1) 2GH(VHR) Y, ¥ 5293 (UHF)te] A
AsAlelw, &

A Aot &, &7

=

SH Al Aol

2) YA o) E5E A (VHF/UHF Radio) A1
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AREET A RSP 2 Aee 2T
(VHF)Hv =2 (UHF) W 7F A,
60MHz, 150MHz, 400MHz, 800MHzti7}
T2 olgHrh WA ol EEAAIE(VHF/
UHF Radio)> &/ &AIA o1 A A (VCCS/
E-VCCS), &4 (RECORDER) 52 &

4) FFAFUAATC) -2 Fl3to] FHEF
Y ES

(2) @720l &4 AE (VHF/UHF Radio)?] 7]
VHF/UHF tj9¢] FupgE o] gato] A ARt
E2FA 7] A B e A FA Vs s

Al

*A” and “B” signal
received

Only “A” signal received Only “B” signal received

===

Neither “A" nor “B”
signal received

[ 1-36] =CHat F4(VHF Transmission) HE

(3) A 2ol 554X E (VHF/UHF Radio)®] 7|%&

@ VHF ®h$ate] Faptia= 118, 0MHzoll A
136.975MHz71 A ojoF 511, UHF Bku}o]
Faltg= 225MHzo A 400MHz7HA] ofof
abH, Fukes] g HA= A 7H2 0] 25KHz
Q1 ZAf-oll= sl 32 £0.002% oW o]
of gy, ot Ad 7hz o] 50KHzSl %%l
&g Fup9) +0,005% o] oo g},

@ MR TR R 85% ol/dolofof gitt,

@ 23t2] o] (Spurious) WA =9 FF

«SA1719] et HEo] 25W o]l 9o
25V o]stoof s 7] Fupapo] Pt
H T} 40dB R gho|ojof gitt,

< SA719] Bt MEo] 26WE 26k A
o= 1 o]stofof st 7|2 Frubo]
AR 60d W2 grojofof sttt

2) AL A

@ VHFZ AMg-El= Fuket= 118, 0MHzol A
136.975MHz71 A oJoF 513, UHFZ ARL-E
L Zupdls 225MHzOlA 400MHz7HA]

rir

2

Ml o

2 op7] flste] Bagt A7) 4 AgE
1,000Hz®] Fap=2 30% HEAIZ] F 441
Aol Yz 49 5 oskofof it

© shtel A% AE o] St tf %22 1,000Hz

of Zmtaes 30% WEAIR] LS 441 B



SISHOPMAIA Air Navigation Aids

of Qleiat Aol 6ap Aste] Bo] B Fat
49] +0,005% oJ4o]o]o} T},

Qe QREfLbe] WAL BAS 52 dntoo}
shl, M5t @ AN S ZFSoF A,

w
=

(4) 9720155 A A4 (VHF/UHF Radio)9] 4
Z] 913
1) A g o] FEAA A ((VHF/UHF Radio)9]
et U= 7Hs St g SR AofjEoe] glojok
ah, ZHAAE] 7L W A 2o]ojof gt
2) SAletguel A U= Hut 714 9] o

o) Ql=5 Aok g,

&= i
4) 3% TAES T

elof 2FAEA T AEE FAU, EH

oH
N
~
1o
y
i
o
d
1=
rr
e

5) thi-29] Hetol A F5ag A (ATC) A
€ 599 g7l 2A4 AFHL, dFe
BE o7 o8 4 3 o
off 2FAP} HjeYe] ¢l =
7HAAL glom, 5 ARl wAARe A

Aol A Hlofd 1= qlTt,

(6) BTAEU(ATS; Air Traffic Service)2] 71

[# 1-4] SSuEHRHATS) &

gouses

Air Traffic Service

HI R
Flight Information Service

STUSTHAS

Air Traffic Control Service

M HF

e
Alert Service

Area Control Service

HABRYT

Approach Control Service

HItEERE T

Aerodrome Control Service
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(Separation) % oJ¢} == 3]7F, A,
z2, JH & Al
5719] °] & T3 (Taxi)oll o
3+ 3]7HATC Clearance)& WEsta, o}
oA 7)ol A w87 et
3) FTuFPF ol Bagh ﬂxﬂ% AJAJgHt,

2% 2 A

r <
ok
i
o&
ol

3t HEE AlS o

PP o By

oA

>
o
tlo o
o
Mo O+
=
o 1o
= ok

=
=
ol
ozl
o = o
H
rlr
2 N
rE
1o
ool
oft
N
>
=
=
)
st
o

L
>
jie)
N,
_>\4_"
)
e
fo
)
o
HL
Gl
)
ok
e
O

23 2 o) =8 Bejsh|E witt
9) WE 7], A% EE EHE o] Hojoj
sk AFEE T TAT DAY

3) dubH o= $A2 VHF / UHF #3715 §
3l ol FofRIAR, e ZEAAE A=
EW3l Ao7} 7435 Qi)

4) T2 TEAAS ARSI A

® E}Eliﬂ HAE o] A ¢
F2 P45 (Light Signals)E 59l 5 &
A5t @A A Ssteloh i,
th2 2] 9.9} 2jEko] B9 k| v B}

© B AsHe ALES T VAT A
A} A4 qdeke #Hal7] ghal ol 2] et
=L 53 7= e,

5) ?a‘—t,'— t %*éﬂ%l %52}01]*1% SRV

A 74]

“4@5101 7P1 A

(8) TAE (Tower)2]
1) 52 FHA OHXIL A5 gt 2

r
2L
=
o
Ie)
=N
Q
o
=)
=
—
o,
fr
o°"

2) A 15719 |
HBL SAT. T3 0]y Aol /)
ZA(IFR E+= VFR)Ol| whet 33 aF A9
o B3 Qlrkgit

3) el Ao} TAAeIA $17S AHIshe,
A% 437] 2EAIAL ©|F - 792 3
S W 4 glon, 2 £L ol XY
WAM sl BT ARE vl 23T 5

4) A A4EA|4(Ground Control) TAIAE &
= A7 571 H
3 2|9 A (Local Control)2] 591 &
sfjof gt

37 B Aefo] P



StaH
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OFMAIM Air Navigation Aids

[E 1-5] S$ZuEHM(ATC)Q HZ 2ok
st 73] Rt H7|Ho|| CHaliMe U HId AIBIS X7 (iR Blo|=of Eof T2, oY Z=Eof| o5t 28 AlEle
e eE IpASICE E5H oY HAR D BYYI22 Jufotch MEsict
1) AREE I3 A2 S0l S22 o 308 Tl AS Aot B 5712 six Z2270 o 55
Zut 57} I OIS, EYHE TS0 aiE SHAtf A Z=Ct
= 2) BHAE SYEo| w2t B2 5712 WRICH S ofF AlZH0E 014S Zakst ol thalld=
ZATEIL O 0|RE EESITt
SA80| Zdig Zt | QRO SEEY|7} 0|F S AlZIS HEE(| L2|H S420| 8RS XMSICE
1) SEF7IZ2H 2415 AXIEE™ S0t0| E11 LSS AFE 20 =H 0|4 M2 M3 S oA =ct,

2) O[40| B 0129 0l AlZIS AILISI0] 7|22 itk
3) 0140 A2 K| Glo] FE EMAlH SL2eiTt.

4) fIXISEE S ol AAS Er ZUf5H A2H0| S R0, SOXIH E 0|FE HHAA SEBITh
24510| 20| ZREO 712M7 = US0IA B =4f oI 152 TO| S Y2ict BE 2R Laich
eorer 02Tt 302 Zutet Ao tisto= 1 0IRE 2Rl Al Zrelct.

Hlol & A S HHE(Tower)ol M 25 SEE B, 0|02 ZREO| 20 F= A2 H[Y2 2=l

1.4.2.3 Sutdo] g o] 554X A
(HFDL; High Frequency Data Link)

(1) TatdolEfo] 5-5AIA A (HFDL) 2] 7id

1) Suid|o]E o] E-5AA d(HFDL) SoH(HF)
HZ o8k dlol J4 7]eelH, 458
o

1584 AR gYoz I 2.85MHz
~22MHz Afo]®] Fruba= tf ool 4] 3KHz 7t
Ao g Au|A7F gHTt

2) HF th99] FA12 o4 AR wghs $Jgh of
g2 FAlo] & o] &E AN, X o
o|EFAI9] 4287} wotxlol whet HF Data
Link(HFDL)7} g 2] o] &%},

8) 23AE 3 BT DALY A B4

gjAlel, ARINC(EE SITA) & B4 Aulx
A& 2AF AA|RE TekHEF) A= B3R

sto] FAlR,

dutd| o] B o] 55 A A (HFDL) d%ﬁjr
ot gloje] g uet As o= 4
Holele TREFE W o] 44 %
gsl7] wieol, HF /45

& =7} A

dutd|olE o] 55 A E(HFDL) S &55%
SAALE(ATN) 9 HA=A 25
sh=% A7 HE 7|RHBit Based) HoJH
L2 eSS AMSshY, ESt SR gAY d)
olE|FAl lzetel TS 2 7] st
o T4 75ke] ACARS HIAIAIE A3t

W
N—

o
o

WE

24

5)

AE Y E

2) ablolEo| FE AN AMHFDL)Y] 71
HF tjolo] Zm4g o] gsie] A4ke] ALgRjel
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a37] 2ol dolee] g AAY o FEAl 7152

A&t

(3) DuftoEl o]l s S AL HFDL) 9| 71 7%
1) Sutd|o]E o] E-SAIA A (HFDL) A/71A]=
Aule S Al -Holg M- 5 IR
T A Y Tk A 7 Z5eofof At
2) dutd|olglo]E-SAA (HFDL) A371A1=
A 2 712 Al EEAIY £25ms o]
UjofoF gk,
3) Hutd|o|glo]E-S A A (HFDL) RESute] 5=
vhptis 2.8MHzO| A 22MHz7HA] ofof 5,
7] Fakas QP83 10Hz o fefof git,

1) dutgolEfols-g4lA @(HFDL)Ql a9
Al v 7hedt 3 o) AofEel ¢l
of 3l ZRAIAR|7E E 2 Al ol ofof gt

2) SAIgE e sAlbE U At R 9] 9
ol Q=5 dA|stofofF Pt

1.4.2.4 @uto| 554X 4 (HF Radio)
(1) datol5-EAIA A (HF Radio)2] 7
) S(HF)2] A AMgahs 32 olF T4
SAloln, FyusHA FAFA Ao},
AT FF B A ago
72l HF ) VHF ) UHF &o0]A|qk, 4441
&= HF ( VHF ( UHF $=Ajo]t},
2) Yito| 22 AAA(HF Radio)?] &4 &4l
2 A Gy olF Al FHoR

g o]gxlo] gor U} 22| (Remote

i
2
=)
1o
oft
~ ﬂlﬁ.

=
[}
e
o
B
i
=
ok
ol
=i
fr
ofi
O3~
H
N
T
of
O3~
of
Kl
oft
r
2

4) vz o E}J}O]EE*V\]/\* (HF Radio)?]

5) @} o] 55 Al A (HF Radio) 24 FA1S
W 2o EHoR Qg 2FAPF A

HF /ﬂ7]E U sk gl Ad &

](SECAL Selective Calling)
} 2 (SELCAL) A|~Ele ot
H4 10ICAO Annex 10)

_13 m‘b"
]I o>*1
¥ s

AN
2 AFsHAIE Fo=lo] it
- F 9] A&H E HA(Pulse)2 Y 2
=7} Asmw, A (Pulse)= 27+ 0.2



AOIIAIA Air Navigation Aids

(2) et o] 35-541 ALS(HF Radio)9] 71%
GOHHE) 9] Fohrg ol gate] Ay L9t

o} F57] 2FAIA B olesAl 7s= AlE

(3) ©ha} o]5FA1 A|A(HF Radio)d] 7]« 712
o (SSB) XEZM % Al o
of amf, Hu} *F-‘é A& J3Eo]ofof Fitt,
St 2. 8MHzol A
22MHz o|Wjofof 5tal, AEE= A5k
= 300Hzo1A 2,700Hz OMJO% of gttt
3) 5719 AL = st Al Y8 =
HAE dA|sfoF 3}3 e e A A

£ 7419] B0 G F4) golok g,

-lN o

L

(4) &ut o] 5-FA4l AE(HF Radio)e] A#] 944

1.4,2.5 RES Blo]E 541 A4
1) ®E S goleEAl A)4e] 7

FE719 71Felu A FE, vgues 9

5 ke AR BE S AN} B E 57} 43

F57ll NE AEe=
2 e, A

719] $e+7](Transponder) &

1:1 glo]g ¥ A(Datalink)
257 (Interrogator) 2} &

48] gl

(2) B= S HlolEEAl A1H2] 7]
pe] ALgAe} 2] 7ol BE S
dlo] el EAIL A F3),

(3) HE S Hloel g4l A9 7] 7]%
1) 7)o AEHog 248|EQ] A A
7F g ofof gtk
2) 2= S H|o|EFAl2 Comm—A, Comm—B,
Comm—C, Comm—D2] 47}A] WA #] & &}
U ARgsof gttt

1.4.2.6 245 AIA o] A4 (VCCS; Voice
Communication Control System)
(1) S/ FAIA XD (VCCS) 9] 7id

DB WA W A AR 8] ol%
5 9 Y2 DAL stel Ao Ut B

Ao} Al W o) P o) v A
W w8 59| 7)5S AgsHs S5 Al A
Holt}

9) o] AAe FEHEATAL U S AHE
gt}

(2) 5 AA A A (VEC) ) 715

SAFAA AN (VCCS)S F57] BA IF-&
thlo] 5B AIA A (VHF/UHF Radio) - &8 AE4
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(3) SHBAACIAANVCC)?] 714 712

) FGHAAE B BAT A WAL
19 A4 SoA AMgsHs X VHF/
UHF 2AEAT 4543 EAS A2 e

2E(Module)2 AHFo.2 Hj &S 4= glojof
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@ 22t A olH(SSR) = &571<+2] A
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© W2 AP0 E 7] W HBHA

® S AL 715 7R

® HlolH @ A= ofl# A2 7|0l §ich
® Mode A: W7t &27)/o d57] A4l4

409671 A F=(ID Code)E A&k 7}

@ Mode A& 7‘?}%"7 | J’i} HE 3o sfggitt,
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© ICAO Annex 10 2 NATO STANAG 4193

e
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@ tf &2 dlolE HE
@ @A &4 FA 27 7“13110131(SSR)
A/CO| | SR ga7] oA F=E Y H
2 Ak e AT (1009 E — 257 E)

@ A4 22+ FAlo]E(SSR) Mode A/C |
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CEUAEM A2 52 HD « ELE 20 ASEf BHE 2

«25OE 1% EJ_(Mode C)
. SPI(*%1 = {0l

«ELES| 2E AS
[R=iFNPN= [ef=i=]

EHS(Enhanced Surveillance)

A‘AI{ oeii|e F& 7ts

57| ol mjegl %EIIE{

« MEH #4E{ m2ta|Ef : Mag, HDG, Air SPD, Vertical

« Rate(Baro, Inertial), Roll Angle, Track Angle Rate, True Track Angle, GNS SPD
« 8127| o= FH : Selected altitude of Mode Control Panel

« of Autopilot or of the FMS

« H|3HEl ARINC Label Reference Number
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= A A7 A7 A (SDP: Surveillance
Data Processor)} 8]3Y A& & 2] AX|(FDP:
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6) 19734 74¢ U|FOZEE 131%(24,0007]
E) ojde] a7l tiet o= oA A

£ Qo 29U

B
e},
8) 2001¥ 8Yof AMNEFHA A= oA XY

el AR e FealsiAl ALHE

Lockheed Martin, Telephonics(o]A} 1]=t),
Indra(2#¢1), Thales(£3), Tern(o}o]&
Be) S0z Tyt

1.5.2.6 ZAI) ZHA] 9 A Eoke] b
=9 53

2) BlGE)Elole Bl A
3) ulg A3
NETEA

5) HA+ A Y (Emergency Support)2] 74|
6) B P2 OLBE AN W oH B4

X

3) A9le) i vlg A7 9 2 A

4) 7948 9 B 4 B3 399 284
og

1.5.3 XtMIcH ZHA| AlAES] 2 JHE

1.5.3.1 25 ¥4 74 ¥$ A4(ADS-B/
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(1) A48 (Free Flight)& 7HssHA sk 4%
A Aot
2) 35 2 A olF AY HolA A== s
7] T Aol F71A 02 A WE (e 9
FA 9, 8 E A &5) B Vg HRE
Eaiiss
(3) AIF o2 EF3HE HlolE P
1) VDL Mode 4

2) Mode S 1090MHz Extended Squitter
3) UAT
4) VDL Mode 47} 74 $-4=3 232 s =Qd
©1} Mode S 1090MHz ESE A& 8= 34
5) v A7 S8 8 5 Ad
4) A5 F< A B AA(ADS-B) 9] 28 14
1) 2, ?‘%}% S Y 5 ATC

dloje A
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1AM Air Navigation Aids

SHaHOtx
O = -

o

GPS POSITION
! GPS POSITION

oy
#X, 1, HE(SERS),

SL HE, 858 S
SLHX| ZAl
(Air-Ground Surveillance)
} — C_tgak {

[12 1-38] XtE B4 ZAl H& A4
5) A% (T59 571 AA
6) 2FA HaEolE o83 2FAY A 4) FA719) 5 EEE YT
Q1A 73} 8l 5= 3]y 5) 4ot iy FFU+E 20704 o] GRS
el
(5) Triangulation A&
= F5719 A5, 22k A O]

1.5.3.2 thAS A7 XA
1) Mode S7} §1=
t(SSR) Mode A, C(1090MHz)

(MLAT; Multilateration)
&3 A,
2) A5 T4 A W AAH(ADS-B)o] fl=

1) =& A7t HAH(TDOA)E ©]
33719] 749, Mode S Squitter

Al B A4 (ADS-B) Squitter

Reverse GPS ¥
(2) 5719 94 4 APE(ID) ARE AlF, 23
13]9] vl =2 Ao E £= 3) s T 4
(3) 12k-22} Aol B (PSR—SSR)H Tt B &2 (6) TFHS A A (MLAT) 1090MHz =41
g (51 mRke] AHeke) 719} HAH2A A=, 2892 Ass5H
(4) GRS(Ground Receiving Station) H 84 A=A (ADS-B) HIA RS A5t}
1) TDOA &4 &£t A7&4 (Triangulation)
dYE & 1.5.3.3 ZAId| 2ol Eehd 2 HAAAE
2) 3] A7 ol&sto] 224 1A AlF (A-SMGCS)
(1) ZHAIH 2ol a2 A A" 4717
715l tiet A=} e FEAIK] AILE

Al

~

(R ol s &

3) dvhel 41712 olgstel 334 917 A

=

il
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SIRHOHMAIM Air Navigation Aids

o7 FFY wF Yot A A%

glojoze what 571A] Hiio] it
(2) AAIH Aol Eetl X IAIAAE O] ZHA] 7]

& Al 2ol AAAIT A ]
o AEEEAALEAL(ADS-B), thiS
ALAAE(MLAT), MWS(Millimeter Wave

Sensor) 5& AMESH] A HA ALES F

He

T
53

HEIA AH(DMAN)S B83to] 93719 &
W3k S BSh Y)Y ofF FRE
FAG,

Al Aol gt B BAI Al ' 2 e 7]
o e ESe Aol 3 MUY AlAH

—
Ut
fg

(ILCMS)T} dEate] A(K)AA Aol A &
TS B9 AlGskaL kgt o]F ot
< Slel Alsgt,
A A4 ols
AR e] AAH(AIM)T} dEEo] 2 A

B golg g AAte s wslslal, &3
S5 (ATFM)S} dsso] 35 A
(CDM) 7155 3et.

Al A AlRE2

R

—
D
Ng

1.5.3.4 ANt 315 &2 (New ATM)

(1) 2HAI - gte(New ATM)= F3ils
IL(ATS: Air Traffic Services), JENESE
) (ATFM: Air Traffic Flow Management),

A2 (ASM: Airspace Management) 52
B3 -29 B ATl

(2) FFase oS Kt SPdstar A2 ol

o= #ejshy| 913t 54 S AlAE

A A oI,

2

OH

=1

Ix){r
o
2

(3) A AAA dE 2%

Demand Capacuv

_!Eli'}

Traffic
Balancmg !2 Synchronlzatlon ~

O/ Airspace Org. & Man. R AN h
Aerodr /mw

ATM Service Delivery Man.

Airspace sgr_Operations

Conflict Man.

—

[32 1-39] AtMIch &3 uE

Zal(New ATM) 2 71
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.
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SISHOMTIA|A | Air Navigation Aids

2.1 X|I#

2.2 SSX|= Lt
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21 X+

P AT BHS Ues AEAR] o 47
o4 T AHoR ulsshs Aolu, ol Wl
SE ujsste BAxjo] EAshs Alzto] dnhh
AfEEA] A4ksHe ZolmR, 94, W, A2,
Alzko] o] F03k 471A) fset 8 4 ik 9]
AW, 7Y, Az A7) mefolt 7|2
B 245 Aoz ¢4 A 7o) Fejel tste]
o

rlo

O

211 X|5te| 2at 37|

Ao mok2 g
(Sphere) & 7Hggtt, ZA o oJatd A ®He] 714
w2 AL AAellA 7 22 vieto] vl o] &
o] fol= oF 12NMe] 0|21, A9 2 HL2 4
oA oF 6,378,137Tmeterso] L =1} H=S o
Ast A9 A A-2 °oF 6,356,752, 3142meters7}
o] 1 x}o|7} 21,384.6858meters = EFYAI7}
et HwofAfo] AT} gE=SoA Y 2tolE A
& (Ellipticity) |2t sh=dl, o]& AXts) 2
w - ABLEE_ L o) Wt 2, AL HE
RHgo] At @8] R ETE oF 1/298 v & Bl
A (spheroid)©]c},

rE
1o
B[
Y
o
e
Y
o
4
)
i—".

Pn @y North pole

Great circle

[l 2-2] tHE(Great circle)zt AH(Small circle)




StSHOFMAIM Air Navigation Aids

2.1.1.1 A (Great circle)? 2A(Small circle)

A A FHE 7|Eo® Sl BHo| A
O] |3 Hof| 1A= Avket Yo mA T3] Ho
o, A5 &3] F )9 FEoeR RS o
HE AT A 7 2 o] H tfEE o]
L YRollM = Ate) T4 Fetet, dil(Are of
the Great Circle)dell 92t = A -2 714 717k

& ARt Ho, A7) mepe HoR BH 24

3 A=l o T AHo] HHOR EAHL,

AAL A7) FAE 554 ok Hrlo] A7 %
W} nhEA| s ol ol Rt 45 wk

(1) tf ¥} E(Great Circle Course)?t 34 A
(Rhumb Line)

(28 2-4] BEM 3=

(Rhumb Line Course)
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StZX|= Aeronautical chart

AT A T A 71 A A e &
(arc)ol], o] 7S PR Pe A5 NG 3
o, ok S A S e 4

£ oages 1 AY%
et st S %2 A e 4 A
Heh, a8y Ar, 38 = 2o Alo] ofd e

st B AL Z7re] Ao e ZEs
ulEA A HER 2FAE 1 OE 2RS4 5

el Folof sl E Extelal of @A Hot, vt

olgst Bmo| 9ltjekE gj@sEL Aok A2 )

ek 4= 7] Wil AT el 2 ARgHT)
HEFEE A AR v 4=

A e s 4E@E719 714 P E e

ofof sh= gt ol ¢lct. A (Rhumb Line)

2 A4 = AE Adshe Ao 74 Aot

U TAely), o] BAA

2.1.1.2 ¢ = (Latitude)2} 7 %= (Longitude)
vy F21 5719 1A= Ao 2He dAgTt
H(A o2 ALt Aol Ale] AR Aeletel
W A Lol Ao AFH o= e
A}, F5719] Y= Aol 18 5L A
el £ AA(R1Ee AE)emRE Ao
) FAIE 4 =4, ©]& ‘FHE(coordinate)et

=8

=
H&) o8 1

2
T
al

o e

el
=

(1) ¢¥)=(Latitude)
Aol B3T Yoz ne 28 A2lo] gl A

-

é
=
o
2
<4
»
mlo -
o
—1m
&
*9 30 >
moorlr

(]

o] @EJ ]_Q_E_,—E] u—&_]_]. BEog J1HFk]
ZEg AL 593 =S A4 9L 4
of Ht},

North Pole

South Pole

(23 2-5] $I=(Latitude)

[0 2-6] EXXIQMut Mz



SIHOMMAIA Air Navigation Aids

(2) = (Longitude)

ATE ARES FHOR sheo] ¢ W
A FHLR X}X* OPL 1ol gk ¥ ek =91
AT, AHE
=)= Tk, '3‘ I gas A4t
£ d(Meridian)ol2t stal, B F= 124X
(Greenwich) AEYE E35}= E%2}2 A (Prime
Meridians)& 7|&

180°%) £4510] ?L%i—?}f:}.

(T

N
N
Jn

StEX|z dt
ARtH o A= A} 7] S (symbols), M2 &
& o83t A7 U] A& HARRE Aojrt, &
FA % (Aeronautical chart)= dukz el 2| E9] 3§
glo] ste] gae] @7 2Zxalw
Kol 929} g8 AR 58 2ylslo] EWHB| x|A
H AH A3} ole} e Aoje] AP E & 7

(Relief)& UEIY = 2| =8 wsic}

S
ol
3t
o
0,
)
>

T

2.2.1 8012 Fe|

tholl AojEl= Bole & wA 283 3%4lA

T = (Altitude) : Hotal4H(MSL) o 2 HE]
AE Y, d B= o2 Ee 4
o] =2 AglE T3t

« 1= M2 (Hypsometric tints)

o

D0 He
EH5}] 98] AFEHE W} At o)

s 79 2| A 1% (Area Minimum Altitude, AMA)

A7) 71 Aol Al AREE= XA IR A,
AutA 0 2 Al (parallels)?} 74l (meridians)
| 2Jste] PAH== 5 XY HeollA Hagte

ol 2l Zl%ﬂ% NTAEES i o

2

£ 59, B A4

W Jof gk wRolE ittt

718 24 W (Bare Earth) © 2% 9 2y &
AE ALlstl 4o, st 5 ThAdS EAs)
o Uehfl= A4-9] H-S it}
SAANHAA (Isogriv) @ AE(EAL) T A= (7

(Contour line) :
A AL, Be B
HZHIsogonal) -

o
HAE 7 AHERE A A=

2

ot o ot
s
>

N
N
]

Exhg_} A7

of Baste] MAE AFEE| HAX] 48 A
o o]elo] 7]ek 1y Aol HEA] ok
g A9 EW, W Aol By W A =
i) e olol e WS ofaf Beln

S S U A9 4T FAL T

rSL'_&’\
S

oL

P%A]Hﬂ:,loﬂ

Al (Air Defence Identification

dF Al-sat

3] #%% A 5

2717 FTAE

Zone, ADIZ) :
T dxje} gEo,

Am
p)
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X|= Aeronautical chart

A [e]
111 2% (Reporting point) -

Eushe QY3 A2d FAE gEn, g

2t 2ot Zth

— Aol 71k = A

— WAL (intersection) © FYHH AL 2 HE
o 72, A d(radial) % AL 7IEoR
3t -9 (bearing) & HA|H £ A

— o] 3EZ 1 E (waypoint)

H|§) FA| 5+ (Prohibited area) : SHd - =17F

23 He ol R E 719 HldE SRtk

A B Gl dwel 28E 48 Hee ¥

o 3ttt

v (Aerodrome) : 5719 o] - 25 L X

7 olse flote] AAY = REAo R AN

B 4 B ol 94 Ad(HdE, Ad 2

HHE LS ekt

B3
o2t
)
ot
18 e

(Restricted area) : &3 A4 -

e AHE o2 QIR o rEE E7]Y
HE HoskAY 1 gHe o] f= HIY 7
WA o2 5719 vlgE AlRteles =4 T
Gl el A8E 44 W9 TS T3t
H]3)% 331 (Aerodrome elevation) =
o & 7 =& AHY 15 URl,

H] 3%} ¥ % (Aerodrome reference point) : H]
Yol sl xgE A 2jH x5 wait,
H| 8§ H 3L (Flight Information Region,

FIR) : v]3) AE o5 2 AW X7} ATE]=
A7y Moo 39S EItrt
Azt A AxH(Visual Approach Procedure)

=
Sato] 2T 4 ge Aol 24

o, ot 2o E%

- Fly-by 90|
92 £C A4 0 20 2 A2
o5 Y 7] Mok aPEE FFRY

%E}.
E(Fly—by waypoint). H]

— Fly—over °|Z{1E(Fly—over waypoint).
H]ggi = %—_;12}94 ’lq-_g_ LF_ZJ._Q_E %_101:}'5]—7]
Qe A3|E AZele 2R

(A2]%]) 1A (Position(geographical)) @ A7

AW 54 Al digt 9IAE FAsk=
3H 7% BHAIE TR AT duY) &
I A= o Am)S Eih

% 7+ (Danger area) : &57]9] ¥ 4] &
7] T A AR ik §Fe] ol
A7 U 91| TS wITt.

=& (Taxiway) | 5712 A4 &5 4 H|Y



SIHOMMAIA Air Navigation Aids

o] 7 [ o]FE 5 JA=E BAF vgA
of X3t Y73t A =oldt,
A7) HM2HMagnetic variation) : ZE-(E-t)2t
AE(gAL) Abele] Zhe Zpo|E Wb 27| H
A A A5 FERUA], AEAAE HEY]
b= Ueit

ol &(Obstacle) : 5719 =
gk ol YIAISHAY B|F 52
sk7] flste] A, 9 9=
= 71 3 ghell fJAIsHARE 3)s
(Hazard) 2 BH7}E=
£ U3t}
%331 (Orthometric Height) @ Q4]0
F4HMSL) =2 e 290]=
2 3 54 A9 ol 5 Wik,
A3 (Hot spot) : =5 F= I+
e AA A7 AAAY, A 9]
H|3YA; o) Aol AHOZA ZFAL
A7) Fo7F Q- E = $1AE TRt
(Significant point) : ATS &3=,
BE=E ‘_r“H St Hl AREE]

09; >
<3
ajy offt
e
b o

i
_.m_m
do
met
o -

o

of
= =4, ®

rlr
[
e
qz B e

il

oh.
EN

(ge01d)

= 7o

il

N
19

2 Aol

T

FA

Ou:

32 T
{r

o
Ho r

Q2 Z

]
=
5719

ol
rlr

H]
—a—gq

of
f
=
OHH
U
g
N
o
fru
S~
% 1

)
r <
R

i)
go M
o2

!
D
Oi

15} S}a)obA Al A

A A; 7]8F 31O A

=

|
R

d
2RE 9 Ay, i (radial), AES 7=
© 2 gt ¥ (bearing) 2 FAIH 58 AH
— $lo]3Z 1 E (waypoint)
A E(Culture) : EA|, A= 9 25le} 7o x]+%
o] #rio] AdE mE A4 Y& D,
A9 &4 (Area navigation, RNAV) : A4 T

7
Z(intersection) :
l:l

m?.:

A 20| = (Geoid) © B Aol Hashen
o QX5 zHL FA% el $5% a4

A Q0|= 7|E(Geoid undulation) : 438+l

713 EHAAZEEH Y 91(+) E= oFf(—

B A o] =8ke] A S Hatt),

— AAl ZA] A|28-1984 (0]} ‘WGS—-84'2t
gich) 14 eteAeE A=Aske, WGS-84 Ef
HA| b FxI 719 ztolE WGS—-84
Al @olt 7]E o2} gitt,

g (Terrain) : AofES AQsk AF F= Al

HA HollE 3y IX=(Minimum Obstacle
Clearance Altitude, MOCA) : Aoll& 3]=]7}
Q5= 94 B o gt HA A=E
=g

HA g2 1% (Minimum En-route
Altitude, MEA) © ¥ 33} ATS §41 A4

o AW £AS ABHT, FY Fro) 3}
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gt2X|= Aeronautical chart

27 9)(Unit of measurement) :

HHA Z FolE v 7|ES Alsst
= H[Y SAE 93 1= E Uik

=4 (Measurement) : AF] /\]-QJ nE
oA ofwdt ¥ gh& AR5 flsto] Yok
AT 2 TRl

rir
o
ok

i)

\:lo]:

o z
PAX-NE

E T T

o] & = vljaste] 1 2715 YERWr] 9
3l 7|FOo0 2 /\]__9_51_‘: EA oFS 13}

<]
pud

i)

=2] 2] (Geodetic distance) : 48H& o2 A
o EfA mHAS = AH 2t 7H
A i,

AA =o](Ellipsoid height)/ZA] 0]
(Geodetic height) : A7~ FHAN] 3 E4 #]
Aol thsto] BtIA|9] €5 wHS E}E} Ao

2 2435} 7|F YA 2 EE Q) =

)

7RO AARE }ﬁd’%.
7 7+4(Post spacing) :
A 7o) A T A AE]% =g
F71%H Aircraft stand) © -5

(BEZ 2202 g ARE Wl A4

d

= .
— S22 (ATS route)= F=Z(Airway), 3
Fo=, TA FF=E, vIA =, =2} |

c AREATY

[
odk

A % (Aeronautical chart) : 339 2 A&
oty 5489 XWE] A A9} olelt

49 APAE L 7182 e =S

A N of

ot 2 rlo of
r
O

27 (Navigation Specification) : XA

s

%

rlr o
12
=2
s
ox.
olr
)
iz
oL
o
=
us)
=z
Mo
oo
o
>

o
i)
o

o
Eh)
fok
1o
N
r\l
tlo
e
<t
i)

|

ofsto] 21 G E, g57] AAlof 4

0] ulglojo 2, of

RNP 4, RNP APCHS} ¥t}

o FH(RNAV) 27 1 X9 FH(RNAV)

of 7|23k ¥ axlo=A HFo RNAVE
—‘?031'5}@] AR, g57] Aol s 7P/~]
EL 7% FH7F BoA] g AlE
RNAV 5, RNAV 13} 7 PE}

3f|2](Nautical Mile(NM)) :

oﬂ sl ZolE wslit},

2 At (Threshold) : 2FH5-2 98 AR 7}

S ael A s g

g}s] 1,852v1]H

2.2.2.1 2% A2 vy
(1) FFA =] AZ 7)%
A EE 3T -2 g dAoflA e = 5}

% QLS uIzkslofof e,
) 194 1 §87) FA18A olF AN

A A; &+(Taxi)



AOIIAIA Air Navigation Aids

2) 297 1 o|F 9 ATS FF=27H4 9 A5 & =2 thefotal, FFHel whet 2L SA4o] mi¢

3) 3TA : ATS FF2FY «F th=7] diwol el o 20| o Adgt A

4) 49A T JZ 913 AFst o] GIANL, dRtH o WHE 57} Y3=(Lambert

5) 5tHA| © 2HE gl Al AL 9k H2 Conformal Conic Projection) %9 ¥-& o]-&3tc}

6) 6A @ 25 U F37] FIRTA Y A 55" (Conic Projection)& A|7-£2] F41ofA]
L) A|F-2of] 23 dtof FAT fAle FF6taL ol &

A BA FHOR R EHolt), e
©2) A= 4 o9 HE S=olu F59 9o S8 7L $91%= A

D) FEA e AES 7|Eo 2 sto] Al&st= oS Yetl= Ao 220}, A=) 7= 2
A& Y2 o= g} 7HA7F I,

2) Ael= A AR Z El(Km) E+= s
(NM) ©¢= AFgslo] %78k 1) BA] Y3 H(perspective conic projection)

3) A%, F1 Y =ol= v|H (meter) E= HE DR Y] YEE AR HeteE HFE
(feet) T915 ARE-3to] F713HY, A0 BARE EHORA FE QoA F

4) v|eggo) A7) 9 g2 A= vg g2 Aol Fesit o - For HolApE 3
FE713tt, o] ghrjjEt,

5) Ag], &, 1 9 =05 FAGH= o] AL 2) WHE AZFIZ=w ¥ (Lambert conformal
3t 274 T9lo] 255 7 A xo] AHHo| | conic projection) : ¥& Y=7}F 271¢1 Y=
oA #E7]3he THORA FAl Y5 He iER AoR,

6) A=Zn|E e} sfj2] 9 o] e} 5= thgh St A 1HAE A 2t o] S el W
e A, #i B AR5 AR Ak oo},

HFEA] 71 Aslook ot Shibite A= A o] =& 12)7] 491 EHH A EofA
ol 7|7, N8 = (partition) o] 2 WAt A=
ge] Aol ot o9 FARIER a8
3) FFAEE AF Tl dl o] &5= £ Y A2 ARG
A= T (Projection) > 91wl FEg o]Fo]
R A o] 7V s B RE &7 W (4) HHE A7HdF=H o] Ao o
= Wtk AlH= 4FY FAlel7] wiol ok 1) 4
A2 299 Awg At dx|ete eaprt d @ FA{o] HA|L} A 2] ARt
Jel= 2 & 4 gloh, FAEE Adshs @ @ (Great circle)2 79| 24102 HAET),
S

(projection)> FFA%=8] A @ 529 giFo] Hong AL 79 U4



StZX|= Aeronautical chart
A\

~ |

' Cone tangent at 40°
- standard parallel

[T3] 2-7] EA| ¥F=H(perspective conic projection)

| Standard parallels |

[18 2-8] WHE HZ-lS T H(Lambert conformal conic projection)

stef mls A=) ol 5, 33N 45'N @ AXE A plot T 4= 1o, fwel A

7|z YEAE E AR HE FRyc 2] & = ik
(Florida)ofl Al 9] x4 &3} 2%l A1t ® A|Zro] Lolsich

o=tk 30°30°N9}F 4T°30'N Ato]o] Hdf & ©#2] Z4o| o} Aaitt,
AF= 0.5%° E2tstct, 2) T
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SIHOMMAIA Air Navigation Aids

ICAO ANNEX4 717g¢] 23t 758 g2 wo]

FHE ohewt 2,

1) Aerodrome Obstacle Chart—ICAO Type
A(Operating Limitations)

2) Aerodrome Obstacle Chart—ICAO Type B

3) Aerodrome Terrain and Obstacle Chart—
ICAO(Electronic)

4) Precision Approach Terrain Chart—ICAO

5) Enroute Chart—ICAO

6) Area Chart—ICAO

7) Standard Departure Chart—
Instrument(SID)—ICAO

8) Standard Arrival Chart—
Instrument(STAR)—-ICAO

9) Instrument Approach Chart—ICAO

10) Visual Approach Chart—ICAO

11) Aerodrome/Heliport Chart—ICAO

12) Aerodrome Ground Movement Chart—

ICAO

13) Aircraft Parking/Docking Chart—ICAO

14) World Aeronautical Chart—ICAO

15) Aeronautical Navigation Chart—ICAO

16) Plotting Chart—ICAO

17) Electronic Aeronautical Chart Display—
ICAO

18) /ATC Surveillance Minimum Altitude
Chart—ICAO

—ICAO Type A(Operating Limitations)]
UHtE-8 08 AHGEE e AH 3%
A v dollas 3 ARE TA)E Al
AFsfojof git}, ik, o] & H|YE Foo] F&
oF ollo] gl widd ol vl A& Aol
2% (HAH[Aerodrome Terrain and Obstacle
Chart—ICAO(Electronic) |7} Al &%= 3o
M= AAsA] gkow o] w9 3 A2
1:10,000~1:15,0007}F2] o] e},

o] Ao ZFEE= W& oF BHYP=E A

o, ol BEE FA A, PUx L 54

7HAIAL i,
@ A3 Hxjof 3t HA td IS EZFSH

2A A ke/zolo 2H

Al 2%
CELELER!
@ YFAE AL 917 712 4RE AT

=<}
Y
N
MN
1o
i
oo
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812 X|= Aeronautical chart

/
Bomrven
RS

—————— ———
MAGHEDC VARATION 8" W - 2014
1
RWY 141
b DECLARED DISTANCES

00 TAKE OFF BUN AVARABLE
3900 TAKE OFF DISTANCE AVAILABLE
3600 ACCELERATE STOF DASTANCE AVAILABLE

SR Mg e
T w20 217 dur e chesalled sope nformmotion of PWY.

a0 awe awWd e o

36000 43 AL

LEGEND

ifivinifag

PETELS

o
Hedrteiidrintd

i lEEme- | L o FRBRRESLE

[— Jew IWO 430 430 4m0 300 30 370 4D X6 G0 4WD I 7M0 TKO 10 B a70 volb
28

-
i
R
ol
-l
e

[22 2-9] Aerodrome Obstacle Chart—ICAO Type A(Operating Limitations) (ZZ&

S
S

-
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SHOPMAIM Air Navigation Aids
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AlP
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Republic of Korea
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Y A\
AlP
Republic of Korea
!:I;;ggglgu‘l AERODROME ELEV 59 ft
CHART - ICAO HEIGHTS RELATED TO

THR RWY 14L - ELEV 38 ft

SEQUL APP 119.75
e
GIMPO TWR 118.1

RKSS AD CHART 2 - 27
26 OCT 2017

SEOUL/Gimpe Intl{RKSS)
ILS Z or LOC Z RWY 14L

Mote : Approach under ICAQ Flight Procedures. ¢ 11805555
WARNING
B AN FEET  Avoid penetration of RK P518 and RK P73A/8 3
BRG ARE MAG RK P518 * 4000
VAR 87W MAX SPD 180 ki IAS g:; 2700 |- 2a00
l (IF) Do not fly north of RDL 270 YJU it 3500
£ AIZAK 673 s
: i N
3 Qe N\, & (FAF
= a 7.7 o) BABO
& g0y YgRe | 37°37°07°N
e 8 -_o,'\~ 126°43'05"E
(8 Ie : S
75 20 It
& 41145:’-‘ 5° 494
< 40 5 288
M §
§ 7%
o (A "oag"“s
<’ DOKDO 3y 1 506
L A
GIMPO
VOR/DME 113.6
KIP ==,
NOTE 0
1. RNAV 1 operation. %
2. GNSS or DME/DME/IRU required. ‘.. Y
3. ATS surveillance service required. \‘ %
4. DME required on an ILS/LOC approach. . ':
. *
b H ANYANG
"
SCALE 1 : 250000 kY F VORTAC 115.5
10 km \ S SEL 5
’.‘ S e
R .
0 “q. ‘_o' :
5 NM “vemnmmet o>
GOGET L
0 1O
RECOMMENDED PROFILE DME ISEL. I AT T 3T =L
) 7
Final Approach Gradient 5.24%, 318 fi/Nm  ALTIHGT) :: ggg] :9%10? :622} :ggi] ﬁl.ﬂh to ‘é.é'%" on RWY anz to RDL 142 KIP /D5
TRANSITION ALT 14 000 RDL '.!i‘:r? SEL ta [')Ddlr;![;&‘ﬂolad"m piblishq:l‘.u
NOTE
Ddﬁ%o IF TRANSITION VL L 140 1. Missed approach fum limited 1o 220 kt 1A5 moximum.
AIZAK
4000 ™~—p,
(3 962) 53 BAEEN V'SPR / Da-l(EDE;h"
2800 " ISEL D4.3 108 BNy DME :
(2762) 43 ISEL D2.0 oGP/ | ;
Goop | 'GCOMrpuE (B .o
) ) (632) =" ElEv 38 foN 52
MM FROM THR RWY 14L ¢ 4 2 1 0 THR RWY 14L
CATEGORY oAl A B c D DL
FULL 238 RVR 550 m, VIS 800 m
o ALS INOP | (200} 1200 m
Straight-in - ' '
Loc GPINOP | 430 1100m * Timing Mot authorized for defining MAPt
GT%%LS (392) 1800m * Circling Not authorized.

Change : Information of OBST height and symbel.
OFFICE OF CIVIL AVIATION

Effective : 1600UTC &

(2 2-16] A7|HZ XI=(LZZE)

AIRAC AIP AMDT 11/17
DEC 2017
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A\

AlP RKSS AD CHART 2 - 38
Republic of Korea —p= 14 APR 2016
Visval AD ELEV: 59 t SEOUL  APP 11975 121.35 119.1 119.9 3057

APPROACH HEIGHTS RELATED DEP 119.05 12515 1248 123.8 3538 g
CHART - ICAO TO AD ELEV GIMPO  TWR 118 118.05 240.9 SEOQUL/Gimpo INTL

= 1 6?K T T T T T

L DIST IN'NM <
BRG ARE MAG
| VARS"W L —
| = 7R? £‘ . / S
2 494 .Gimﬁ.\
N w4
= R 207

L N / A ;
\ ]!‘2\3 p
\ IMP )
L M/:/ VORBMET 13.6 PAPI3%

L '. \91 29;3;

r 644 \

| A — XN\, (e

SCALE  1:250 000 =5 [t o .
Loo 1 2 4 3 ‘8 10 Kilometers S n

e o e e | l.j[J Ly l_:_n.'_..

D 05 .1 2 3 4 5 Nautical Miles

T 1 L L I 1 1 1 L L ey | 1 L L

¥

ubovANG'
ELEV, ALT IN FEET

KIp =07, MEHT 77 FT

40

{‘ : PAPI.3° A
MEHT 77 FT .- i - 883
300,41 A |~

B Asq
A

* INCHEON

'_.@.

-ATS Airspace Classifications
'| Class B : Radius of Gimpo airports

o Vertical limits

- Within 5§ NM including areas which are extended northbound from
37 3646M 1263926E - I7IV44N 1264310E - 3?3803N 1264518E -
373458N 1264142E, and southbound from 372840MN 1264938
373036N 1265252 - I72907N 1265444E - 372652N 12651 53! -
A7 3646 1263926

= Within 5 NM - 10 NM[1 000 ft AGL - 10 000 ft AMSL)

= Within 10 MM - 20 NM(5 000 f+ AGL - 10 000 ft AMSL) / & .
# Closs D : Airspace from above 10 000 ft AMSL to FL 200 within Seoul I F

TMaA, excluding Class B | { S

o Speed limits : 250 kt IAS or less below 10 000 ft AMSL
2.Clags E -
o Vertical limits

- Controlled Airspace from 1 000 it above the surface or the sea level
to FL 400 and less except Class A, B, C and D

o Speed limits : 250 kt 1AS or less below 10 000 fr AMSL 9 z _,'

OFFICE OF CIVIL AVIATION AIP AMDT 4/16
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719 F71ero A4 olF 9 #5719

N of

71/ & (parking/docking)-&

7] 1% Al HEE Al

o

ol5] a5t

13) &7 F71/38d A= (Aircraft Parking/
Docking Chart—ICAO)

P57l /A Aee FER, F37] 57

R g /A 1 3719 A olF

3t A HEE 2FAIA Al
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14) ATC A A 1% 2% (ATC Surveillance
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ar RKSS AD CHART 21
Republic of Korea 23 NOV 2017
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A & (Aeronautical Chart(1:500,000)
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StSHOFMAIM Air Navigation Aids

2.2.3 ol‘.l—EOl OHE

2.2.3.1 $12 A7 A A (Check points)
RS foll Zash YA JA AP Ayt

AA, Ee ret Az =z AAT 4 Qit)

o

T g7 ARt AFE A HAH A
Ao st ARE 24 A w2 o4 A|7HS
/1\_}__

e ol tol el 4% 2oHA
gonz, the ARAE QRO E B 4
Arstel wlastolof gk, E3t 91X 4 A
35| EAYAT AE Azt 2

m N M
o ot

olof 2ol 914 A7 AAL FEA vl 5o
Ao} A7 Stolof SH R A|go|na
ZTAE A AT 5 UES Ayl A
2 HS AR of BTt

AR 9 A e e A
sl Aok e, ol

o

i

It

_Q
rSL'

H

o2
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rlr fo
U
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iAo m AiE ALow H|Fste 4ol
Sectional chart(Z2] 1/500,000), ¥+ Terminal
Charts(&3 1/250,000)& A&sl, 131% 11
%408 Hgst= 7ol World Aeronautical
Charts(Z% 1/1000,000)& o]-&3lt}, o] A =52
9] [™2-22], [H2-23], [T172—-24]0f g5}
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rir
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2.2.3.3 FFAEY 3= Hapet iy
(Map Reading Procedure)

1) A% 24|

A= AH(IN)E 71208 A= Qi &
P flal AL A=A (Course line)> H| 3
Farsfjof sh= 912 HA AxlE A o=
AEofof sltt 2EAF= w9} 2| F B2 v wa}
o] 425 FAstoof stz A 4= Sl AIY
Ams YA JH Aoz AAstojof gttt k&,

Ae v o, 7} 2o 2o A7 Ao}

O - ©

O{N ol

%

A

T ZAIE A A AR LR o] gshe A, A
o S fleliAe & =AT ShollA = A AEE
7+ Sl= AP A& (land mark)e A7stoioR gt
3o S v At = dRE HAY
dho| gloug S sk bl s Al
Zro] 912 AA AFollA ALtel= Aol Wif- Fa
stk ‘ﬂrﬂw A et e 912 A Aoz
ok AL wi§- Fasit),
FHS flol AlFstaL Aol ARt =S A
32 (MC ; Magnetic Course)o]|22 H|
A= o]E AHF(MH ; Magnetic Heading) 2 &+

+

RhY

A

Asofof o}nq ato] ofste] AREHAS 4 °ﬂ
ARE A2E A5 SJeiA L viEe] S

At 57 7]-’? WS Lokofof g,

(2) A xofA A =9 3j%=(Map reading while

Flying at Low altitude)

AL A FHE 5= 3, W(Turbulence)
= Qleto] A =g df5sl= Hl olHes e = 8l
o o] wg} th27|= AN AR =]
FOr 2FAY Aot W5 W 4 Qlrt, ol

ll

T Do A=t A YA =S Belste] A=E
okl Al =2k AlRkE Altsle A2 e o
ol S&3l7| A3 WS arefRt A=A 2,
ZF 340 2 & AR AL 5 EAskaL ARt
H|3Y A S Aok gt
A FHAA E oE fd2 e §
SOty 2 Ak 22 At A= dA 4
Hek = AR, Akl AAjE AV, SR S
o

Maximum Elevation Figures)S &¢l15}o] o] 1%
oS T 4= QU EE sfofof gt}

(3) oF7H]3Y A] A= 3l =(Map Reading at Night)

OIS k= A, 9ol gle AFAE
B817] ofgf ¢ ofzte] BHle AlES] g7t 7}
A AAA stez AdE Artshes o &9
Z 7F Qlh, ®at 3] v Woj x| X7 A|
= 2 A ER] ERi,
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XE

FE AP AEo vl B o] B8
S qlon] ulapge] Bl w3t 91X2 Selst
P

W Sk ek 2ol | 4 e

_2

(4) A219] AXHEstimating Distance)

AYE FrERE Hlojd A=
A W3 ol Al ek Sl AdE Altshe
AL 208e Aot Ay WA gleug v
Sasitt, S shHA AFA =T Age H
P 9 7)o AGAES He 2= wt
th=of

ofeff [17 2-26]2 o] o= oA AFAE
= Be A4erh 60 e A A= A ds
7] A0 1, 7ej7} w4572 A PAEH] A
2= 719 Awet 2 Har, 307 AP A=
o] Al 719 aL=9 0,667} Ht,

ora 2477}

(5) Al Wslo|| w2 18 AFgH(Seasonal Change)
Ado] v A PA=0] FEj= HE 5 Qi
grolE 7)ol 7ol 2429 Fol et Zolut &
o] 7 v o QlaL, AdolE wol iy &2

< AgAEol o2 dof 72 = g "o ©]

—_

6) 514 3% (Contour Map Reading)

Azo] EAH] Gl FANE MG ol
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2.2.3.4 A E 2 A B3F (Symbols of Map)

(¢
2o YRAE A HEE AEE S5

o B og ootof k= Zlojt}, ot 1
ICAO Annex 42 ¢1-83}9ic},

(1) AP = (Topography)

1 | Contours B | Gravel
12 | Highest elevation an é
chart
2 | Approximata contours : fert 17456
9 | Levee or esker % 1
adaa A39T
3 | Relief shown by hachures [ PP 13 | Spot elevation 8975
4 | Buff, ciiff or escarpment 44 | Spotelevation (of doubtful 3700
Unusual land features socikacy)
appeopriately labebed
5 | Lava flow 10 15 | Coniferous trees
6 | Sand dunes Acive volcano [“S 16 | Other trees.
7 | Sandarea 11 | Mountain pass )-{”” 17 | Paims
18 Areas not surveyed for contour redied Caution
(02l 2-27] X[YE HA| 85
o —
(2) & A9 ¢] A (Hydrography)
19 Shore line (refiable} e 38 | Resenvoir m Reservair
M Note— Drycanslhaving == ===~ 1 =
{andmark vaue, A
20 | Shore line (unreksble) Lo
N
Dry lake bad E s
21 | Tidal fats 31| Lakes (perennial) :‘ ‘}
|
22 Coral resfs and ledges R
32 Lakes {non-perennial) Wesh E\ = —
23 Large river {perennial) -x\':'_:.._;
o<
m pe— sl - F
o 7238
3 | Salt pans (evaporator) Glaciers and ice caps I‘f ;_.?“‘
% Ritelswm oo
{non-pereninial)
35 Swamp Danges ine (2 mor
one fathom line}
% Rivers and streams
(unsurveyed)
— 3 Rioo el < ek ¥
27 | Rapids
|
28 Falls
3 | Seing.wellor |
waler hole | 8% Umyatukm
26 Canal im o ‘appropriately labelled
[O2 2-28] 4 X|99| BA| B3

=l
=
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(3) 218 A== (Culture)

e

BUILT-UF AREAS HIGHWAYS AND ROADS MISCELLANEOQUS (Cont.)
R B e "t
4T | City or laga town T I I
El e | 70| Oilar gas fiskd A
T Tank farms L
4 Town [ 59 Secondary road ! |
T2 | Muciear power station g
49 Vilage ] ®ltm | ==me
I ) T3 Coast guard staton 4+
50 Buidings 61 Road bridge — =
II-.. | . ?4 e @
—3--=
€2 Road bunnel = &
RAILROADS
76 | Forest ranger station ‘
51 | Fokont il Sk e MISCELLANEOUS !
T7 | Race track o stadium =
| ]
52 | Raiload {two or more tracks) ==.=II T8 Ruins o
| 84 | Outer boundaries s
53 | Raifoad (undef constniction) | =t —d— [ 79 Fot hu
€5 Fence H—K—X
1 B) | Church &
54 | Raiload bridge = o Toemhorephoneline | o7
| tahen  ndmark) ot | Mostim X
5 | Rairoad tunnel = I
s —‘ 82 | Pagoda Fy
6 | Rairoad station I RPN P f"‘:"j/ o a
(08 2-29] 018 HZE HA| 25
(4) v])3§AH Aerodrome)
a4 cil Land O- 88 | Jointchl and mitary  Land @' 2 Sheltersd anchorage L
85| Chil Water -@- 84 | Jaint civil and miitary Water @ Aeendeoma for use en charts
| g3 | onwhich ssrodrome ol
classification is not Wﬂ“d
8| Miwy  Land O | By sembo et < £.g. Envouto Chars
{ 1 -Hd'
a1 Maty  Water 91| Abandoned o closed aerodrome 8 — Aarodiome for the
@ ® sacluzive use of holicoplors ®
Naolte.— Whare required by the function of the chard, the runway @'
% pattar of tha serodrorme may be shown in liew of the ":t
‘aerodrome symbal, for example: e
Name of aerodrome
Esevation gi Lenwgih of kngess! rurray in hundreds of matnes of feel
foat) sebacted for usa on the chan {whichever unit is sslected for use on the char)
= —_ LMVINGSTONE i =
% 38T L H %—
N
Mininurm lighting — cbetackss, bousdary of e ——
runmwary lights and lighted wind indicator or —— T Rurnway hard surfaced, normally all weathes
tanding direction indicator
Note— Adash (—) is o be ivsactod stare L or H oo not apply
AERODROME SYMBOLS FOR APPROACH CHARTS
3 The aerodrome on which the.
o EEmEmD | P QR | || S P2
is based
(22 2-30] HIAWE HA| 23

=117
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88 X|= Aeronautical chart

(5) 3FegorA A1 (Radio Navigation Aids)

Ve
Elecione
Basic radio ad Coliocaled VOR and TACAN
] e o @ 07| ™ i navigaion sics VORTAL: 4
wiTout 3 box o eecices the dats
PLANVIEW |
100|  Hon-directional raio beacon OB T .,
¥
Blockroni:.
101|  VHF ommidieacional radio rangs voR —
FRONT COURSE
™ ——
Tk ILs
102| Distance measuring equipment DME (o BACK COURSE
PROFILE
Colloeated VOR and DME VORDME
i racio navigaticn akls o @ Eactuonic
[ s —
14| DME sisunce pl1}
lderification of Kav Eniptical
Radic marker beacon
bearing 0w
e R s R B 10KAY, o | @D
il i i i T @ ote — Wb Beacon My be shown By puline, o Siopk, of bom
VOR &
Compass fse. Compams rase Io be used as appeoprste I
11| Tobe crintalad on e chartin n combination wth the folowing VORDME | £
accondance wit the alignment of symbols: T
saon Doy Macieda ok o I
Mote — VORTAC ?
9 yeey s S s i - _
== =
(32 2-31] AT HA| BS
=) =7 o . . .
(6) 3F-g-3A|(Air Traffic Service)
/ m | COMPUIBORY with
Fight informaation region FIR RIS CHRNT TR e e ....®....
12| Aarcdrome e zors. ATZ .. | e mlﬂ o " .___®
—_— mcommentld . 000 sesssdesnead
] X
Conirol area — |—'W\4—
cTA Scaletvnk
3] Arway ok g { | g E
Canirofied route R Ten AT mowte} |__.|\“,__
— Compulsory A
121| Raposting paint REP
O st fay
14| Unconvoledrests 00 |re—re—ee— -
pant cor |xs
1
15| Advisory sirspace ADA —_———— T b supidimposad on the appropriate 3
|| route symbol at rignt angles Io e route
Comguisary w
16|  Gontol zone: L Rt | [123] ATSMET apersng poim WA
On roquest m
7| Ak delence identifeation zome apg @
N8| Advisory route ADR
*
17 000 FLz20
AR TGN bevel “Winaow™ s ]
"% or above’ alttudefight levet 7000 1%
"2 or bakw” e Bight level v %
126 AeudesTightlevels
Maredilony” sltoaTigHt kevel T in
“Recommended procedurs alttuda/fight level 5000 FLSO
“Expecied” st Expect 5000 Expect FL 50
\ Nt~ o
\

(O3 2-32] S HEA| 5




StSHOFMAIM Air Navigation Aids

(7) 3999 L& (Airspace Classification)

Aeronautica| data in abbreviated form to be used in association

—_ with airspace dassificaion symbols:
L. ™A ponLon 119.1 [ 200m AL - FL 245
i Ni Radi Airs| Vertical
- Ndm o - o . R e ey e B
' EJ | |18| E
'- : = TMA DONLON
FL 245
200m AGL
—r—y 119.1
AIRSPACE RESTRICTIONS
Restricted airspace

120 {prohibited, restricted or danger area)

Note.~ The angle and densily of rulings may be varied sccording to scale and the size, shape and orentation of the area.

. 1
% Commonoundaryolwoweas | LML
7, ® |

130 | Interational boundary closed to passage of aircrat except through air corridor %.%s

(12 2-33] Boi9| 7 BAl 25

(8) Aoll=2] EA](Obstacles)

131 Obstacle A 135 Exceptionally high obstace (optional symbol) A
| iz | e
132 Lighted obstacle A 135 Exceptionally high obstacle - lighted (optional symbal) l
| | Note.—~ For obstacles having a haight of the ordar of 300 m (1 000 &) above femain,
133 Group obstacles M
2
. Al tg 137 Elevation of top (italics)— Height above specified datum
134 Lighted group obstacles M ({b)---"""'_{mght type in parentheses)

(23 2-34] Foi22 Al 5

9) 71e} A E3 (Miscellaneous)

138| Prominent ransmission o Tannnnne ic e or i | Ocean station vessel |
‘ o T Jrnnne 139 | Isoganic line or isogonal . 3°E 140/ (normal position) _&

[a3l 2-35] 7|Et HA| BES

=119
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(10) A1ZF F=x=(Visual Aids)

F e MNoto 1.~ Marine atemnaling lights are red and white umlsss otherwise
indicated. Marine fights are whito uniess colours are slated.
141|  Marine light = i ’
o Alt  Alternating Fl Flashing Oce  Occultin sec  Second
Note 2~ Charactenistics are B Blue G Green R Red : (U Unwatched
10 ndicated as folows & Fvied | Gp Gouwp | SEC Seclor | W White:
Electronic

142|  Aeronautical ground light g * 143| Lightship C’f:,

fol

(22 2-36] Al2t 2z BA| 2

(11) B3R/ 7] A=A A= FA] 25 (Symbols for Aerodrome/Heliport Charts)

144 Hard surface runway _ 152 Pierced steel plank or steel mesh runway
145 Unpaved runway
| 153 Point light

146 Stopway WY

154 Obstacle light 3%
147 Taxiways and parking areas + .

Doiiiha 155 Lanong irectonindatorighed i

148 Helicopter alighting area on an aerodrome @ 156 Landing direction indicator (unlighted) T
149 Aerodrome refarence point ARP -¢ 157 Stop bar .o
150  VOR check-point “© Rumway-hoiding Pattem A | ===

1981 oosition Pattem B T
151 Runway visual range (RVR) observation site D

Mate~ For appkcation, see Annex 14, Volume |, paragraph 5.2.10.

(23] 2-37) BI3sY/ 87| 25 K BA| 25

(12) v]3YAF Aol & FA|HE S (Symbols for Aerodrome Obstacle Charts — TypeE A, B AND C)

Flan Profile
158 T shrul
168 0y shiuy * |dentification 164  Terrain penetrating obstacle plane
| | number
160  Pole, tower, spire, anlenna, elc. <]
- ™ 165 Escarpment
161  Building or large structure - —
— 166 Stopway Swy
162 Railroad [ !
| 167 Clearw: cwy

163 Transmission line or overhead cable e ot L v J _____________ J

(23 2-38] AT HoiE BAl 83
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IS AlFstal A sk 2ol

Hot= AR o]Fs] feiAe A A4l
o] IAE Yotof gl=tll, L WRleE £ 7 ©
g, & A, Ak 22 17e] AT ] el 9l
© AR APAES of-&sto] Feld 4= Qi <l
7ke) olF We7E AAt WolAaL 53] Adks o]&
sto] s sk A9 FA e ARAES ©l
8 o A Holl whet sfief BES ol8sto] 914
£ gofel= e oA Ha WRAIA Hele
o, S %5k Navigation®] o] €2 2t§lo]9]
NavigereZA] ‘navis'(8]) 2} ‘agere’(&Zlo|t}, o=

stchof| A e =it 3 4= Qlct,
19034 129 2o E(Wright) FA19] T8 H]8) A
o2 EAZQl 3o JArt AZtE e, &

3712 ol 8T UL AULE o] 83 FnTh S
ofrjol i A o 83 B 714 ol §3tel

AA7|3 e,

Aol e YRR} AAIE 2E5a e A9

BEs1o] ol WL Waskn 2SR R0)
1B Ae ol T, Hetr|gol WAT ufet
Yol S T TR AL IS ol 8T S
S B3, Aol SIHFY AL ol gstol 71
ASAE HR 901 FHE U 5 9 Hol

finj
Ho
ox
_l 0
Sk
=
ol
o r
2
rO
ot
rE
©
N
Jr
QIL
=
i
%2,
ful

St FAR7HA] v
Wolnz, ol
A A=A, FAA7)
A o] whekk A, =2F o) A7 Akl 3Rl
T2 aadt & 5 vk &, YA (position), ¥
(direction), A#l(distance), &% (speed), ¥ A|7F

(time)& Q] 5712] @42k & 4= 9let,

il
=C‘>‘=
o)
rlr
jus)
o2
ofy
[-O
off
i
N
1o
el

3.1.2.1 33719 $1A](Position)

vy ¢l 7] vhEe] JFE won olF
SHA Elet, vhEe] Wk} & HParEe} 91
of wet thEm, viehe] @RS eehA] gL v
SHA =W a7l AYE AR o 9l 9l

A HAL 22 AR Aol AlRte] Ao w)
2k Algld A2olA BlojuAl ot webd 2FA
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(23 3-1] Hizfel Sl <f3t

CREE BRSOk

2
ofl
2
n.jn
fijo
N

jaboy
|o
Hu
o,
oo
P,ﬂ
X
=
RS
o
2
s
N
CORE
o
2
o
o2t
>,
e
1o fx

e

Hokg SAlsto] SLATRI AAHE At
2 sofsiAL, SIS of

[e)
iek. vl % vhere] G £ 9
3]

N

il

tlo K=

i
4o
s il
o &

—‘10 ﬂi?l‘ jg
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StSHOFMAIM Air Navigation Aids

AN
4 3

Magnetic North H

| VOR Needle <

(32 3-4] FUYA AH(VOR)ZRE] &E71°]

2x|(Radial)

0

Station

[12! 3-5] SB7I=E2E FMEtsl AIM(NDB)Q| %|(Bearing)

[322! 3-6] RMI(Radio Magnetic Indicator)

3.1.2.2 337]9] v]3) "Wgk(Direction)
ek Aol TAglol 57171 o= A olA

0e JHoE gAY

ool &S urs)

AlBHAR 7]E0] oo sh=tl ol&

(North), H(South), %(East), A(West)2 &

(1) Course, Heading, Track®] &

1)

=2 (Course) : o]FaH1L AL F A -
X15% oA At AL WUzt FE= F=
9] HES 21 (True North)& 7|&o=2 3}
o] 243t ‘AgZ(TC; True Course)?} A
FZ(TC)ol A HAK(Variation)s 47g%t A

AE=-(Magnetic North)& 7|&02 &4
o AR B WRE FE(MC; Magnetic
Course) 2 &3}

&57] 714 Wk (Heading) :
(5719 M&2%)7t 3ot Bk
HARE A o 274 W
714> ekl Al H

271 714 W MH; Magnetic

Zz =2
‘IT‘L_.‘

H(TH; True Heading),

e R

14
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B8 Air Navigation

Heading), W4t 715 ol 4] Ll
of 9248 44T A9 715 WIHCH;
Compass Heading) 2.

3) &4 (Track) : &&

17} o5 A AmE
sk, ulkgro] o3t WRDrif) S SAskA o
2 49 A%E FRE Holu Hi, A
| ol o] LS 317] AL v
5A7kg Tl 7] 714 $ak(Heading)
& 473te] Folof sitk

(2) AE(True North)#} A}H&(Magnetic North)

A5 (True North)& A7+ AH59] FA4lo] He
A|2]#] HZ%(Geographic North)& #shH, AFeAl
o] sk 5E 2ol ", A= BEL AES
71082 whEojlon, AES 7o ® AASR,
O = 360" 74 F7gsto] Wk Al Ak eAkE o
Ef| 2L o] & A9 (True bearing)2} gHct, Z1H-$]
+ 1 AE SFske A (H et o]sstels

e Qe Alo] o] 77} Hin,

H3 5 33719 Wk 57l ' E URlnk
(Magnetic Compass)< o]-8-5to] & 4= 9t U3
W A4S T AE olgtel ke YAIsHe
Ao & Ao A (Magnetic North) 7Fe|7It,

A& (Magnetic North)2 A7|#He] dAJo &2 HHE
oj% &2 o, A9 N=o| 7he) 7= W
& WIlth, A9 A= 274 #sk 25 o

%3] orert,

(3) Hx}(Variation)
Hx= Z1E(TN; True North)¥} AH2(MN;Magnetic
North)9] zjo]& @ttt g3-7]9] H|dl Weke ot

(322 3-7] ZIS(TN)zh XE=(MN)

Z¥HMagnetic compass) 2.2 FEA|E 1L, Uuke
Ao A ApFor s2X 22 A (Magnetic line
of force)o| AEE O] AHEHMN)S 7|F+2o2 5, A,
o, 59 360" WaFem vehdich, A4S 2k A
¥} H| L sto] 27| R Molet shd], A
o] HAetal Al A A3 Blarske] Ao whef
Zpo] 7} YH & A= 2| 9of| wpef o=t
SRR A ek Algstal Blg) Fofl 35719
QA oF Weke wotslr] ffsf Falshe Ak A
= 7o ® I9A Qioh, obA ARt AA" AE
I AEE dASHA] ehar Abo] wheh 2L HAR7L o
208 YRRks o]g-sto] H|gYstala}l of °
A7) fleliM= Aol AES 7Ee®
ook 21 2] HALE A5kl AHES 7]
= 3k ks Fofjof gttt A wole FUt 27
HAE Adste] HAom HAtel A7]71 &7 A
Elo] it ofeff [1¥ 3-10]& AT EH, A3}
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StSHOFMAIM Air Navigation Aids
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ol b |
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258 Air Navigation

N

[22 3-10] mxHVariation)Q| HA|

TO FIND COMPASS HEADING
TH | VAR | MH | DEV | CH
138[-10| 2 [-3 [ 2
138 | =10 | 128 | -3 125

TO FIND TRUE HEADING
TH | VAR | MH | DEV | CH
? | -10 7 125
138 | =10 | 128 125

-3
-3

(23 3-1] HXte| 3

3.1.2.3 98 2 A A7) (Heading Indicator)
oA vl WS AAstar Mash= W

AAMAZE ot Bl AZlolth, A=A

22 AT BAAI) Aeleh YFE T3

o, ool

= HgeR HesHA Hoh 1
o uiere] W SRR AR s Hof A4
AN A Y3t e Hug 2FAH A
H ARE 9A517] 8l AR WERS A stlok

gt ol s Fxske vidAY= B AXA

(1) YA Magnetic Compass)

1) IRk A2

AlqE I AA7E shue] Atket AAo| R

Aol e AAel S 713, URIRE
ApAo] g AR 9] B3 Hes 7H 7
545 ol&ste] WIS "Alete ofF 7%
22l vk AAIAZ ok, URIRke: Bt Al
Al(Kerosene) o] 50f Sl= 2
of 2h& ApA] w7} A4 Bl o] Fale HO8
sto] AU = YEF EZE(Float)o]l &0 9l

1, w5 3#A7}F Ho 9l Compass Card7t &
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AABHE L ool A= Et Al olal A5
= Al A AR,

ko] Compass cards 7|4 &S 7|50
2 e Ak B AAATI s g, '

= AR, o) 1o A2k gho], HZoA]



StSHOFMAIM Air Navigation Aids

| instumentiamp || Float | | Fillerholeandplug |

3 3
hlahalaln

i\\m

ilJmll m,

Compensating magnet

[T23! 3-12] X7 |LFElEHMagnetic compass)

HAE(330) 2.2 vgelAt o) 330°%
7) 718 71E0.2 slo] Qo] AR, 1
oA 3308 ek 330] N9 92
glo] 9 EZ o7 M3|el k= Txo] A
e}, 330] N'e] .ol gl olg, A3
Al cards= 719Fs] 213l Compass €©¢] card
& 7] gizo] card SHoA 2A He Ao
2 AZ}sfjof gitt,

=|. 11
i

2 [z

T Ay

N

Upzlure. %Pt‘g:@— AXh= 71 7k A 7o)

% 7H] 237} 9)

A= A2l 52(215 | True north)& 4]
U A= HEg 7|30 5k =& 17
A S}, A2k EZo|AMRE ZE WRlE
299 (True direction)2} 3F, 2 (Magnetic
North)& 7|&o&2 SAH H9E A4

(Magnetic direction)2} kel 2=}t 21E2-L
A8}A] il Zpol7h Uzt X5} 259 2to]
& WAH(Variation)2} a4, H2k= Aol uizt
th=rf,

F5719) W ANA7 = RS 7= 5t
o] X f%"”o— AN BEZ B|ge fleiAl= Aol
202 A1ET A2 WS 1 4

L343 247] 7|4 WsF(Magnetic
Heading)& &otof stth #Hx}7} Westo]d
Welol A HALE Bstal, HA} Easto]H HA}
9 Z1HFlol A w520 Magnetic Heading<
T 4= Qi

ok

@ AFAHDeviation)

LRIEE W] ZpAE R FAE7 ) Aol| g E st
QUAITE 57] el A7) wjAdoly A ek
EA4l= 24 A71%(Local magnetic field)S Hh

WAA A A\ FEste] L] o
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2t Air Navigation

MY .
FOR 000 030 060 030 120 150
STEER

RDO. ON 00l ©32 el 095 /23 (55
RDO.OFF @02 o231 o4 094 25 /57

FOR 180 210 240 270 300 330
STEER
RDO. ON 176 210 243 27/ 27 326
RDO.OFF (74 240 240 273 198 327

[&! 3-13] Compass Correction Card

A2 AN B, o) AT 2AE AR
(Deviation)'2} gtet, A= A @A f]x|of F3F
= WA a1 7] 714 Wkl uhet vh=A| o
T Wt "aks EolAY v 4 AT,
A= F712 02 J-HE A (Swinging the
compass)+=r oo} 243}t 4= Sl

o] Fatoll= A1 1Hd ol

2 %
SRS A ARAA 948 ST 5
A= A

o
B
N

N

ru>;

i

Q.

%0,

_g

ox

E

B
:

ox

%
e,

o

of ol vy A| Fard 4= QIR i}, off 11
He oz 59, 5719 Radios A & AH

o] Magnetic heading 120°% H|8¥s}aL Alck
™ Compass heading 123°% v]3}5}ojof st}

@ EZF 2 2HDip errors)

Al A Ao AR APdE E2A
=t d= Akel9] T A7) A ol A AL
Al A5t A} FYSEA| R, AR Apgof 7}
7 A 9ollAl= Aol 2 HI} 4229

AV 2 H, Teee ] 2 Ao
A R ] e S e X5 )
3 71 AA e, o]z qlstel B4l exjeh
e 0312 gus H

EA @2} (Northerly Turning Error)

97} ol A7 7|2l kel
AA S A o] s A2 o=
9Jojo & o5 97} vrAsit), o] Q= 3
5717 5& 52 & o R e o 24 vE
vt 717 5 52 AF o vgS 5
o &0 g A3E o
o] YetA Hn, gHor A35]E st
fol= 1 Rt o= dAe) Wk
A AABA Ek b GRS o
Aeleh= 75 Aed ke As
(Roll out)sl7] fIaiA £ 2245 1

=% (Lead point)E AT

r2

TF A= A

b

T, — 0150
L

2o 2 HS ox

Rod

i)

O
o
2

o
2
o
i

(O3 3-14] 2M XIE Dt M| M=H



StSHOFMAIM Air Navigation Aids

oxE g Aege vEsta e A9
o] 91&¢} A3] ZAAH(Bank angle)oll whet
thE o}

71 AL Syt A oA wEe A9

Aot & S0 A

315 3 tf2 360°f AH(roll out)s}aLA} gk
ohy Aol 30°¢1 0307141 wl] roll ot
A&Fstolof sh 9-A13]= 330 roll out B}
12} shehd AEdo] 20% A<l 310°E 7}
Z o roll out& Al&Fsteiof gt Rith = A
5]5}o] 180° roll outdtala}t gHeh AEo)
180014 30" At 210°)IA roll out A&}
slofof oot A 3l5te] 150° roll outdkalA};
stopd Amgo] 150% 014 2075 A 13074
roll out-& Al&Fstefof it

o e 5 ol

« 7155 @ 2H(Acceleration Error)

7HEE Qb= Y Wgko] sEoLf ARC
= e o TYE, URIEE 9] compass
carde= L EO] QA ¢4l ERE] A
W] gzl E 50l $EoR HFste =
% 7= 5P compass carde @57] X138
ko] FlFo R 3Mste stal E2E(Float)
= BE5o® I THEEY &7t oA
UFHAH E2E= thA] L ez 248t
o] &S AR, W2 555 3Fsf v
Stth7 42 obA EH FAY ol 9
3 ool = Z2E (Float)7} 3F37] 213 vk
OF EO7 Ity slal 7t HEoR
Mgt Ko R vgshy 7b - &S 3
Aol GA] 5L FAdo] Ayl

rl

(2) W&k A A A7](Heading indicator)

1) W3k AAA 719 54

W8k (Directional) Afo]2E o]-8-5lo] H|g) v}
Fo et W AAA7 = 4 4388
A& FAISH = Apo] =9
o]-§3t Al7]o]tt, Directional Aol &2+ 2ol
= A 7H7| AN A7) ARk = 74]5\—
AEE 77 Aol okdel 4 ANE
Aot Aol 2 o] A wiZell A9 Xﬁﬂﬂ
A Glo] Aol WakE AL 7H7|A ot
o|= Qlato] Al7to] A'gof whef A& Wk
UA =R Gz eap7h WA, whebs 2FAL
+ WRIREY ek A AIA7]19] Heading= 71
Ao g ujuslo] Directional AFo]&27} A=k
st A stolof jirh, Ate 1AM
1574 Apdsta 2 153nteh 3ste] 37 o) 2
o7} U= Afol= A7IREE o R AR 4

it

ool‘

m[m mo

o

A4 (rigidity)&

l Main drive gear ‘ I Compass card gear

Gimbal rotation

Adjustment knob

[ 3-15] eksF X|A|AH|7 |(Heading Indicator)
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2t Air Navigation

2) Flux gate
Flux gate= W & F7]14 2= Uxuk}
vl ato] A Al 2k 2 A1 A 719 Heading
Fe 2HS glol7] s W Aoj=

= $48

(Directional yro)7} A ApEo] el x|ElEE
Tkso] = ]Oll’% Flux gatex= FY(coil)
= e JJ feiol 27178 (magnetic field)o] &
29 AF7F s 4ES o ggt A,

ol A2 2ol Magnetic flux(ol® H24E 53}
Sh= 71949 F5, Ao dw)E
= 3719] AA(soft iron)ol] o] ZAA 9
Fo| ZAA Q= Aol Magnetic flux7} &
WslA EH AF7F Bk, A EE AR
o] A71E vuste] g9 WS YehA
e},

obdf [17 3-16]914 ANHLE ¥ 7|9 7
= et g Eo] 9lom 7)< ko] vt
Holl et ARZoA A== magnetic flux
= Zpol7k YA =L o wheh A= AR
9] 7% defATh

3% e FB717F A WEe R vt
A5 ‘%EHH Ao A‘:'E'—OHH AA == &
HollA A== A

ek (East) 0.2 H]
T ARROlA A
B4 A B =
CR-Zol AA == A
2 AL fiﬁ}% A7 =
o], o] Qlgto] WA E= MF= 19 (PHt
tt2 7| 5o} Heading 090°E 7}2] 7|4 Ht}.

a9 M)% -
L 498 Uk R0
B AL 71 A

]

oy

[22! 3-16] Flux gate

3) Remote Indicating Compass

¥Z 24 ¥ Remote Indicating Compass)
& w8F z}o| & (Directional gyro)® ZHEE=
vk 2| A A]7]19] 21 Zo7] o) 1ote A
ofch. A% Al WF AAA7INA 54
‘%P%"—]S’J- Flux gateold 3% 997} o=

N

i

o] (error signal)E Directional gyro

1
FESH mEo] o] Aol S 443l

TS

Pictorial navigation indicator (HSI)

Slaving control compensator unit Slaving meter

[22! 3—-17] Directional gyro Slaving system



SIHOMMAIA Air Navigation Aids

Flux gateollx] S4€ W3 dAstes g
o S B0 A ANA I
L AAA 7] 9] Ao
3t & Slaving control
© HJ/\] A wekoz A
7 stofof

3.1.2.4 A= (Distance)

(1) =A) 3jAF v} (International Nautical Mile)

Al A=A = A4 7he QAg A9 Ao
ojt}, dukalom ghHof| o]-gE= AP Tl sl
ItA(NM ; Nautical Mile)o]e}, a4 npede Ak
o= 7 A9 9= 1 HolE ekt At &
gt Aol ofym g X Hof whe} of7ke] @ap7} QL
o}, v Z]ell wet INMO| o) 7h dAskA] o
ChA ofg] 7hA] S Alte] Qlenw wAld o s
INME] Zo|& 1852Meter, 6076, 1fect® FU3}o]
ARESEAL Qlow o] 5 =Al sl mhd ol2) gtk

(2) vl=r ¥4 |A4F ntAd(US Statute Mille)

ol=roll A= S7dolA A9 o] ©elE Wl 2lste
1SM=1,760Yards =5,280FectZ A3l =
B9l 22 S4S vigelt 28 B719) S
off AREEAL %

AR R ZF& Aol AR5} QYA &F

o 7)4F9] AlA (Visibility) 27 w2 ARg-Ec}

.1.2.5 A]ZH(Time)
Fa719] Y| Mt A7kt Dt A1 7E Qlek
AITEE AGE7F o1 59t A-shs AlXRE 24417ES

2 gatal, 29| 1/245 1AL oh | efeko]
of= Age] Aede] dAT thE 1 Age] He

(12:004)2} 3k, W] A-o.41e]) AX|e e 2
#(24:004) 0]t ekt T A4 2h Al
7% ARHAL, AR T By, EAute)
AZEE ZH0) 7102 AL EE EA] 7hS
27) ol5aie BRIl we Bue 2 4

2
UL}, olgt eks WAL B2 Qlo] AR
)= F3 A)7HH(Standard Time Zone)Q} =4 F3=

Al(UTC : Universal Time Coordinated)E A3}t

(1) =+A] EFA|(UTC : Universal Time Coordinated)
S} 24A17E A7) g v APdsks B 327
H}, 360% /24417 43 HIERE U 4= Sl

« 24417} 360%
« IAZE 5=
4R 1E

<18 15(E)

MRS AE7E 157 AP ek d 485 Al7to|
ot webs A= 15t 1A Fojsto] 22t
157 23 e = A FoAe &2 Al AMESHEE
AlZboleh, A AAA R FUH
7] HeliAE 7] He AheAls
AafjoF sl=d|, o] 92| 12]YX|(Greenwich)
ARG Bahsl po oz AAslT o] Aol &
23 &0 g ZM7F 1AM U= A|A"lo 2 A
Aelglon, olg B2 Wb} Agele 2 B
Al(UTC : Universal Time Coordinated)® %3}%
t} A FF2AIE ZULU Timed} 37 % 3t &

she Ao B2

71%& A7HE
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258 Air Navigation
A

International date line

WEST LONGITUDE

S3an1oN0 152

"; 1
=
w0
.=

N

i .
Greenwich meridian

[13 3-18] =X E& AlZicH

[ 3-19] X|EA|(Local Time)2t =A| EZA|(ZULU Time)2| X1O|

FAlof| waste] 2k 29 AJZtehell A ARGl Al e o, £=0f @9l dPHH 0 R 1B (Knots
H& XA (Local Time)2t ek, ; NM/hr)& Jebdc), &

A7l 150NM B 345}
o 150 EZ e, 2002 2n]E] 02 B|8)5}
(2) A¥Al(Local Time)E A #3=A(ZULU thH 200Km/h(200KPH) 2 YT}

Time) & SAFsh= H[7|7F 355 Hdsteete duAor g

1 YA|(Greenwich) HEHE St A2 A 71 A AR 1HE olE sk AoluE FolA

2 7} AAquj9] 7|%o] He HEE 152 ALt AIZES AR 23] A 2He olEshe

= AZEo g2 SHibstofof giet, T1e)7] QM 35

oA o] gdh= 5719 AA| £E(TAS; True Air
Speed)oll A HFES] FokE AT AL E(GS;

Ground Speed) & $HAlsFojof Bir}

=7 (East Longitude)ol| A

11, A7 (West Longitude)ol| A<= (+)

£ it
g &

, vt 7)1E A= 57 135
olng 1355 152 W g 95 FA| AlZtollA] mj
TH A 2E2AZE Hok, & SveteA oA
09:00A]= =+A| FEAIR 00:00A1 7} ETt,

C S T910] 2HF

1 Knot = 1,852 Km/hour
3.1.2.6 &% (Speed) 1 Km/hour = 0.539957 Knots
() S2] Hojo} )

1 m/sec = 1,943844 Knots
e T3]0 w2l (G e s Wl et

134 -



SIHOMMAIA Air Navigation Aids

| Airspeed indicator (ASI) | | Vertical speed indicator (VSl) |

| Alimeter |

| Pitot heater switch |

[0 3-20] & - ™M AED} A|7|(Pitot static system and Instruments)

fr
i3
ox I
it

Ae FE717F 5= ve A d="e
= =0k Dynamic pressure)¥} 11Eo] wle} g}
7% =, AU(Static pressure)?] YEAE A
o 711 (Pitot static system)& £3dlo] o= &
Aot AE9] FUA Rl U el A
T EEH (Pitot tube)ollA EAE 1, AYL vEE
B 9] static hole ¥} drain hole, 181l 357] &

Aol 22k A -5-(Static port)o| A ST,

fr rl

(Diaphragm)f] AL =il 38 +=, YA

ToH AdEo] gl iR SE AASY,

| Ram air |

| Staticairline | Handstaff pinion

(23 3-21] &=

=135
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2t Air Navigation

AP  White arc
Bottom
| Top
N Green arc
; Bottom
W & - Top
‘m Blue radial line

Yellow arc
Bottom
Top

PLRY Red radial line

A

(3) HE=AQ] A2 A

S SEE AT ISR -

Flap operating range
Flaps-down stall speed
Maximum airspeed for flaps-down flight

Normal operating range
Flaps-up stall speed
Maximum airspeed for rough air

Airspeed for best single-engine rate-of-climb
at gross weight and Sea Level

Blue radial line

Structural warning area
Maximum airspeed for rough air
Never-exceed airspeed White arc

Yellow arc

Never-exceed airspeed

(23 3-22] S M2 HA|

HRE 4T Solv, 4 72 719 vl

SHEA = 2FAPE Hgsts £59 ofu|et gHA 3) WH(POH; Pilot's Operating Handbook)©]|
£ 47 QAT ¢ s MZARE FAIE O] QU FEEo] Qlrh,
(4) &£x9] = 3) E7F 714 (EAS ; Equivalent Airspeed)
1) A HE(IAS : Indicated Airspeed) S 7|4 AG7|EE(TAS)E 1317] 9
SxAo] FAEE AZIEERA AR e sto] 4 HE(CAS)oA HERH| HAX|=
£ A gtk 73 o AAESEE iRl 7] AF AE 7Rt ot} HERFHE <
A e = 2o A7)0 vl Rl TollA FHsl= 719 Herb mfe- wEd F
717V SE AL 2ol whet Uk ()7t STHEEE
2) 7 £E(CAS | Calibrated Airspeed) AAEH= Foko] Z7hEH EHo] £re AR
T Hee AVIEEAN 5 - AY AT B of A AAHA B2, AR S5 D7) $I6)
2k Qo] whef WS @A AT S50 Ae 3719 U= LAE A4 stofoF gtk Rt
oF, BIEIARAZ} ke F719) i8S S5t o7 1%k 10,000feet, &%= 200 E o]5}of 4]
© 5 - AU AE, 53 AY Aol S8%= = U5 2Pt 24 oY) Wl o eAE 1L
elo] A mlgiAbA oA dofAl= Axt H=A BobA] et [ 3-11 £=9F 1o wef
wo] AA| vEEE A7|&Eet 2to|7} 7t WE=S F8b7] gt 25 UE

A9F AEe) 4% wie,



SIHOMMAIA Air Navigation Aids

(& 3-1] S7t L7 IS=(EAS) Stita
F. Correction Factors for TAS

Pressure CAS(Knots)

ALT

(feet) 200 250 | 300 | 350 | 400 | 450 H 500 @ 550
10,000 10 10 1099 099098 098 097 097
20,000 1099 098 097 097 096 095|094 093
30,000 097 096 095094 092 091 090 0.89
40,000 096094 092 090 083|087 087|086

50,000 1093090 087 086 084|084 084 084

o) A= 20,000feeto|A] CAS 300kE 2 H|dY
Al 571 714 E(EAS)=
300x0,97=291E 7} Ec},

4) A 7|E=(TAS; True airspeed)
A 7|42 (TAS)= EASOIA 37] WE(Y

gt ti7)& Bl vle dEo] Eole
A HozMN A HE(TAS)= A7|&E R} wa
A

ot Ad71& 25 A7ISEIAS)S} H]awst
21,0009 EG 2%% F71eitt, & &

10% 718+ 1102 E7} Ht},
5) uFsl £ (MACH Number indicator)

FE717F w50 Aol w3719 S

77y ME §37) BAY §e At 3]
]_

)

k=1
o I ol
o ©

frorlr

o
o
i
°
BN
ofN
o,
-
o}
B
i
|0
U
BN
ofN
>,

=
2 09 o It 4 B

of gt et gg7]el AR E o] 9

rr
R

rir
1
H
- C)

NSt 848 UEhe SEA7t e g

teof| wiFslar 4gjef Lofl HiH|Heie,

TAS (TAS ; At7|&=
Mach=—— ’
w“ 4 a.AfY&E)

289 £ (a)E ko] AHlE(RE 1T 37t
Al 0,6m/s S7h38te] Wslsh=t, 1%} 715t
W X7 A (4E] SE a7l sk dAet
pskrE A8 $lallA A& RS Eofof
g}, & 50l 593 4% Mach 83& H|3gt
ohal 7P 3S wf 30,000 EO A Ad)7|4E=

[2& 3-23] Mach Indicator
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2t Air Navigation

489.3 =E7} EH, 10,0003 EoflA+= 30,000
Eof uls) 257} ot 42le] S ()7t F7HH
B2 Mach 832 TAS 530k E7} #r},

6) A E=(GS; Ground Speed)
IS she bl 83 A FY s B53A

ok g Aol =
A w2} g Ak olok Tof 205
L olRe] ok AN 4 9, AN A B
MR o] AR HFol
o ARZ HFWE 5 U

= vl AL Sskolof Tt FEelA I
2 At

7] =2l A7k oo
7

AREE A T3] A A o]F
3 AL ES Polof gk, A& A )4
Sl HlRe] GRS SR Sxold,

(EAS)ollA] 571
AR e
o= -8 AFE (DR Computer)S
A7|1E =5 6k Bpoldt,
ol 240 A7 & e

ol-&-5to]

CAS

n F.M.‘.Tuﬂs FOR TREY

FLIGHT MANUAL

As gean on |AS = comection as per CAS/PA is used o find F factor %
instrument fiight manual on slide. Simple proportion is set
on computer.
CAS 255k EAS 245k
1AS 253k 1AS 253k + 2= CAS 256k 1mtoinu: F factor 96%

Set tamperature abave the pressure
allitude in the For Airspeed and Density
Altitude Computalions window. Lecate

EAS on Minutes Scale and proportional
TAS is above it,

TAS 408k

Temp-37°C _
EAS 245k

PA 30,000

[0 3-24] &HE

ZIZE{(DR Computen)E

01835t0f ZItH7 |4 Fst=

oy



SIHOMMAIA Air Navigation Aids
AR .

Given: PA = 30.000 Standard | Standard | g hgard | Standard
Altitude Pressure
_ ° Pressure Temperature | Temperature
Temperature = —37 C (feet) (millibars) (inches of cc) el I;“F}
TAS = 953 knot. poreiny)
= nots
60,000 77 212 565 9.7
. . 59,000 45.2 2.22 -56.5 -69.7
thht Manual Correction Factor = 2 knots 58,000 79.0 233 565 69.7
57,000 828 245 5655 69.7
56,000 86.9 257 565 697
55,000 91.2 2,69 565 69.7
TAS=253knots 23000 | 1004 5% e | 27
52,000 105.3 3.11 -56.5 -69.7
CAS = 253+2=255knots 51,000 1105 3.26 565 697
EAS = 255 % 0,96=245knots £0.000 t50 s ol Iyl
) . 48,000 127.7 3.77 565 69.7
TAS = DR Computer?] PA(Z|¢} 21 )3 o] — 37 4700 | 1340 39 865 &7
CE 911 I (inner circle) =5 2459} Th+= 45000 | 1475 435 -56.5 697
= A
A ; 4 4. 5 7
BH =5 408E7} AH|7| &0, 42000 | 1704 5.04 565 597
41,000 178.7 5.28 565 69.7
e e
. 39, : 5. -56.5 7
3.1.2.7 L= (Altitude) 38000 | 2065 6.10 565 -69.7
37,000 216.6 6.40 -56.5 -689.7
(1) ]S ILE 0] Alel 36000 | 227.3 6.71 563 69.4
_ w _ . B 35,000 238.4 7.04 -54.3 -65.8
v EE 2| HHo| o] y|ZHo T HE 3} 34000 | 250.0 7.38 524 622
33,000 262.0 7.74 -50.4 -58.7
) N 32,000 | 2745 8.11 484 551
F717HA1 Y] 2 Eolo|tt, Aeixl H|ParE & 31,000 | 287.4 8.49 464 516
O 7= =] o =) 5] 5 30,000 300.9 8.89 -44.4 -48.0
At Bh= A2 AolE2HE o Fujet /000 314.8 9.30 425 -44.4
o o ol o 281000 | 3293 9.72 405 409
7] 7+ A B 5 PS8l HEEA] FQsir) S e Rk i Bl
3lHof A3l == v|g) oFA Y} XA o] 43} A 25,000 376.0 11.10 -345 -302
eHl = R el 24000 | a7 11.60 25 2656
= = s ,000 410.0 12.11 -30.6 -23.0
o= Y& 4 Qe AEE Agstojof glt} v|gy ¢k 22,000 427.9 1264 286 195
. . . 21,000 | 4464 13.18 266 159
< . H oo =1
A= Sl g o gl Foles 2y 20,000 | 4656 13.75 246 123
19,000 | 4855 14.34 208 838
sk 2~ 9] 71 thE 3y = HE AH] 71 3 18,000 506.0 14.94 207 52
& 9l o W = %, ad % 17,000 527.2 15.57 187 16
_ _ L el = 16,000 | 5492 16.22 67 19
1] 5% A SHASH v e g Aafof 5h, T
15,000 571.8 16.89 -14.7 55
=] = = 1- O =) = Pl
o gas ey gse g e MR | B2 BB | 3| 8
o o 12000 | 644.4 19.03 88 162
TE2 133 8| eE Aof stk 11,000 670.2 19.79 -6.8 19.8
10,000 | 696:8 20.58 4.8 233
9,000 724.3 21.39 -28 26.9
8000 | 7526 2022 08 305
(2) ZA|EZ0)7 7.000 | 7818 23,09 11 340
. X o o N 6000 | 8120 2398 3.4 376
tf719] 714 2742 A3} A|7tof| whet =A] =2 H aon | e el o e
N } . - 3000 | 9081 26.82 9.1 4856
sto=Z g37]9 A HAIE AAAY vaslr]
alE = EmeE
= bz Alol &) T 5 : 77. : ; 55.4
Aol = d=eloF & &7 23S AT 8 Sea level | 1,013.2 29.92 15.0 59.0
7k (32! 3-25] E&CH7| Aef
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=52 Air Navigation

F27] A= SiE LEolA

719} 29,92in, Hg(1013,2mb), &%= 15T (59°F).

D 14.7 Ib/in20|w =7} /<53l et

& = 110009ER 2C(3.5°F) 4

ok 1 10009 E9 1,00in, Hg 74 (L% 309
E Z7)3to]| whg} 1hPa 7H4)3hc}

=2

=
N
o
o,

& Eo], 5000feet?] HEY7] LEE 10009]
EY 2T fAaste=E 5c(15c-10T=5T7} "t
1Hd 5000feet®] AA 2&=7F -5CEHH EEH 7
AR 10T WA e

d

@) 1= 54 de
D71 A=A
A=A S YHoll=
% oly|2o]|= 4<% (Aneroid Capsule)©o] A
], Capsule WHo= 29.92inHg?] 7]1¢to] A
A ATk Aneroidell= 7] ¥3tol whef 1k

o] o} 9laL 287 %

o

o

=

H1

é‘ (
rir -
o

EO
=
30,

Static Port)¥} ¢1ZA %] o]
of wlalst gl 7] el 37 o

TA JHEE ALEo] AneroidE 45, W

-

%5t
=53,
A= 50l, =7t S7FHH 5719 AU A
AFER JjH o g o] & Aneroids BA
Stof A=t SRS 7HRI:

9) Aut =4 (Radar Altimeter)

gloje] MEA E+= Radio AEA 2t Eel=
A eAs A QA EZTE 57|79 1L
S8 Uehin 27 delt AnE AgAgE
Hufjo] Hup A5 7} g7l A7 =g

ek Soke= olF AtE AXtst IS A
AlAlo] Feet T2 SHiFSHo] AR

Akl A o=
Altitude(DH/DA)Y Minimum Descent

Decision Height/Decision

I 1,000 ft pointer | Barometric dial

| Balance assembly |

Adjustment knob
set barometrical dial

~s

S

10,000 ft pointer JNMEXTT FT4

[0 3-26] 71

L=y



StSHOFMAIM Air Navigation Aids

(13 3-27] Motu e

Altitude(MDA)E 4743 4= 9lol, 5717} o
o =ERE wf AZ]o] Eo] AXAL &EE
=2 4 o} Ao E=A = Ground Proximity
Warning Systems(GPWS) ¥ H|3) %] A]7]
(Flight Director)$t A&Hct,

(4) 1= A 9] @ 2}F(Altimeter Errors)
1) 7]AIA el 2 2}(Mechanical Error)

A=A ZAA G 71 AR LAtz A S 7Y
Z|& 1%=49] Kollsman window©] set(QNH)
SIS W LAl AAH A= v AL
7} T5feet o1 Zpo]7k U 11 A=Al A7)
PFgoz AN 4= Jiot

2) 115 @ 2HInherent Altimeter Error)
@ &J7] &Lkof o o4}

MEAE AL F7Eel wheh U4 vlE R 7
A8k AU (Static pressure)S SAste] 1 A
715 AER gHlsto] 2EALA g = A
71olth, AU ¥719] o] vlgsh 5] d
E9] A= 719l FYstthL MRS o &
Tof whHRitt, & 27t HeaE 37 U=
= oA He}, A=A s 7] AdE

:
=
@
o
z
ip-

(323 3-28] 12 X|G0fM K2 X|Hez H|He A2 x| b u=

=141
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== Air Navigation

Height Above Airport in Feet

---- 900 1,000

200 300

O 10 | |10 10 200 |201520] 20 20 | 30 || 40 60 § | 80 90

ol 20 20 30 30 40 40 |50, 50 60 90 120 |170 |230 |280

§ - 20 30 (40 |50 [60]|70] 80 90 100 |150||200] 290 }390] }490

15 - 30 50 |60 |701}90] 100 p120] 130 140 [210| 1280|1420 5704 710

%’ ﬂ 40 60 80 100 {120 |130 {150, 170 190 280 | 380 |570 |760] 950

§ 40 50 80 100 120 150 170 190 220 240 360 480 720 970 1,210
-50 60 90 120 150 180 210 240 270 300 450 590 890 1,190 1,500

[2% 3-29] M2 X0l M2 HI e K|

7t FABE) AEIsae] 2wl 508 & MM Hme QR 4SS 24 & oot

A 71Eew sk glout, sk Z7Kel et cheel S oS 2 AolAl st 7

3] Awe] §FE = o] 20| et 13 22 omo| ME 1R 032 4T 5 A=

2 glrk. mhebd] B 71k AelA 712 4 o] i), ofE Sof @A L7 -50T

B7 7] Aek ohE AA s 15t of= 39 AVIYZ WA FARY] 1%7} 600

Fstelete A4 v e thed g, w = ek
FA% /1% Aol L5} 242} G A 339
S Uyt Y3719 DTS Anny T2 %

7) At St e AofolAe] AR ulay
TEL TEA 9 A BERT A Ho, 2%
7h e Zeel ) AR HBIEE TEA )
A4 A W Hek 1ol 71xﬂ HP
A4 oA] L=t ot U ¢ (P)2

Ael7] Selae 2719 B4 Sn: 57

ﬂll

|
ins)

£ 37FstoloF stER nwA2] ZAIE LA (7] A A719F A o= wjge A9, A1 A%

ool FL)sH A8 flsl &5719] AA H] QNHE B34 ¢t Blgs & 7450 AA H]

P 37] et SUHEES W2 1EE P E = A= e HTt Golx| A Hot

] Ys1A| Fet, & S0, QNH7} 29.92inHg¢l ‘A’ 9]
whebA] 2 E7F e A oS uleddt of AA| A 5,000feetell Sl FE717F 1ET 7|gdo] W

@ v]22 71900 T2 o3}

A7) wlaska ol Xofa ulasta sk
Aefe] 719HQNH)o] THE A%
oFS ukzz| ok y1 H|Els A0

E> go A7 nEL tad, S8 1

sl 2FARz o] TES 4717 99 L
Fo] dA Altimeter setting $ 180T EE
A3 180M| ER FAFS S}s}ojof gi},

. 2 7] 7]
o A5k

719 A9

of & 2 98 42inHgol A7 BA GOz n|a)st 7




StSHOFMAIM Air Navigation Aids

2 ‘é B Altimeter S

[22! 3-30] 2712 X|FolM X7|2F X|Se] GNHE +M5HX| 24

bl 4

BRG] N2 QNHE HAsHA Qi
29.92inHgE -F-A3F A2 5,000feetE 4]
st wlgde Aol AreA= ﬁlli5000feet§—
A SR, §E71e) AR T T v
T (3,500fcet) 2 H|H5}A] He, 94114:0}1:4 B
A9 9] HtaflH e 7|2 28.42inHg o] AR,
TEAL WASH) 9 29, 92inHge) 719,
Z sl 1,500feet ok 23 E Rol7t 245
7] tolet,

o8 s SEIN 2FAE W 71 7}

74 v Y] A QNHE gh3ofof gi},

(5) L=9f FF
1) AJA] 3% (Indicated Altitude)
DA (Altimeter) Z5E QA= 1%
L3t

i

2) A% (True Altitude)

Hal=H(MSL : Mean Sea Level) &2
g 377129 EolE Uot= AR Y
Ao FAEE 33, A, Follese #1

(Elevation)= 2% A% (True Altitude)2
FAFILE, 0] Fofl ATEL g Aele] B
3= 719k 1&A|9] 719 =3 (Altimeter

setting window)ol] B0 24 & 4= Qlt},

3) A L= (Absolute Altitude)

Aol Ao iE g7]7F oA 3l
= TAAYE Woke Ao Fglo] A2k
o]y 1 =A(Radar Altimeter)5E Hu}=
TrAksto] MALE A7} 7] ofefiof Qe A
FAEo| FHE HhAlE o] Fols w7hx] 9] A

4) 719F 1% (Pressure Altitude)

= A (Altimeter)2] 7|1 =43 (Altimeter
setting window)o]l 71 A e] HHFs|4=He] 7]
oF Al m=dj7]Qt 29.92inHg 0 & 9]
o AJA B = A= I 7 AEE e
= (Density Altitude)e} 7|4 = (TAS) 52
AbEShs d 9agh ot}

S NIO

5) W=115% (Density Altitude)
YEiEs 7 koA 37 HEE 5
gt ot} F7] Wi tf7|Sol wet gt
A, t7]be] dAFsH 7] 9Ee =
off whe} Feprich th719 4 EH 7} 27 /el
(Standard Condition)gbd 7
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== Air Navigation
L A\
Below 18,000’ 24,0001 FL i == i, | L
QNH altimeter settings Nonstandard 22000 FL— — - . _
In standard atmosphere Nonstandard surface temperature aloft -
(QNH) is std for station pressure (QNH is above D = TA-PA 20,000' FL— — — — — =g .
when corrected to MSL. or below std for station 18.000' FL — — — =—
TA-IA-PA when corrected to MSL). : e
1A = PA— (tPAV) . -
e !-—_,_.. T 18,000' and above,

Standard datum plane
29.92 "Hg/15 °C

A

PA

High surface

—PAV
SDP - - -

QNH altimeter
setting (29.92 "Hg)

T A& oA, vl 2 227 A

il

(23 3-

31 1Eo| E&2

(6) Ao IESk +7 £ 117 Fa

HHoh o =obd dr sl 7)o 1R} g 1) Ao] 1= (Transition Level)

ORIt AJg-o) 7] Al el webd, Ee 94
Areike 337] ol2s A, A%, «F gF Aaolrete AlTte] meh gepx g A

A A7 &=, A dE 2uE 5= 2 o A5 FAE] Ao 2FARE &Y A1

otz HeA] ghofstar glojof jitt, o] Fatsl 7IdAE i =AY 719 5



SIHOMMAIA Air Navigation Aids

EHOH :GH” A9 €] ﬁﬂ%t—sHTtg_ 712 & Z,:xgs}
2] oka1 v|gYsh= AL

olt} shefebe x|ofnte} 7)ek PO]E Qg 1=
Aol EAE L 9]

o] AQs/ =t o]& Ao| A% (Transition
Altitude, Transition Level)2} gt}

ol =gk AATE Al ool Y= A
Aol w2 ol 7 LR I A9 BEse
RE Y71 A4 T Aoje] Baeien 7)o

29.92inHg¢! Zko &2 7]9F 114
HAstES &, 7% =5 AAstes g

ol MEL et g, Sejiert

14,0009 EE o] A== Askar Qiot,

2) A &Y 1S4

Vertical Separation Minimum)

2 72 H4 F4 7 (RVSM)& 1=
FL290~FL4107}]9] 1% FoofA] g3
7] 2ke) A 2 7 71 2,000 EE
1000-’4‘5i a4 A8sto] agAe 39 &

o 8 = SHAIZIZ] IRk ol
‘3}. RVSM & 871-& v} £},

71H(RVSM; Reduced

:: E AENENG
(LT r|
(U

7 Usable Flight Levels 13 Usable Flight Levels

(32 3-32] +=!

=2 2t F4 1Y

A Apol7} 210?4; )
o, 1
ok Frh,

@ Auto pilot 17 ©]AF A&rE|o] glojof 3},
Turbulencelt} Gust7} §l= A3hol| A 2217}
+65) oluo]ofof g,

® Altitude Alert System 17] oA Azt
Qofof st 2FAPE AHH 1=E Y
0} 2005 E o] ol q ARE Z % 9
gk,

@ RVSMZ} d155]= TCAS A2 2 Azlstolof
ok,

g o o
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=52 Air Navigation

3.2.1.1 A3 /g
AEd S AAMY oA ds7] ofe H
o= AW A A= A =F th£5to] A=E 7
%.(Checkpomt)e gRelstal g-57]

o2 Blaste] @A YRS QOEMOF 6PE'E 7
2] HA A ARE A, dlg ol AL =
71, AEER, BA] S5 AAske Aol g
ERE WS She T v g A ¥
oW 7= AZE F2E HoluA HER Ag
H AR 2, 500 v =t F F2E(X
SHER, 73, A A )& st A=E H
ofd Af 2FAPE €A AT o U=F e A
= 2 oIt

A=E Hizshs e s Hetl A=AelA
ol Ax F2E HlolteAl wtefsieiof gty 4
€ 59 33PN F2 AE3le FeAE T

&kl 1/500,000 & o] M4 GALE (Sectional
Chart)ol| 4] Zo] linchs 8SM ¥+ 6,86NM} 2
ong EAb| A 1/2inchiHg 2ol A4 Hlojgt
A 57 AgE R A 4SM E+= 3.43NM

SA5) whizel glopo] #2 A

e wAHE A A v e fAlsk
e A AHE et 42 9A 3 By
= Qloh 2Py 3 EFoll A4l fIRE & 4
pow v AxE il A VY] Eee

ox!
ofr
-
2

[e]
-
et
o

= Z=31(Dead reckoning)o]yr F-418HH (Radio

Navigation)& &7 4=35h= Zo] Big2]stct,
Az ol Al8EE Aee e -89k L &

=olt}, ey = AR Qe

o Aol et A g 4 os, Ee Ao

woll= AEe BolstHA st7] flaf Ad

lights)o] A2|Eo] UARE 7]/fo] UmiAL; FH Q]
£ TEE Qsto] Ade offA & 4 jlemg

FoJstofof gt

3.2.1.2 A9

(1) A%=(Chart) 4]

A 2FAVE v 2449 APAE5S &<l
otaL A e} vlauste] g57)9] IR E AEsto] o
A (Track)< gRlstal Al gH %= (Course)E A
’S}E Felet Aelg SAsk] s Zasit A&

Hol| ARg-El= Ao 32 1/250,000(0]14 2
t), 1/500,000(2A419HE)et 1/1,000,000(3 ¢

o°|'



SIHOMMAIA Air Navigation Aids
AR .

=)7F Qlem, Axe AL a7Iel Afole = = T 4 gle AYGolA e she Wil
1/500,000(2A1RKE) S Bol B83ka glow, of  F2gue @Alel NN BARIA W
=S MY RE(Sectional Chart) 2L §ch A% 245k viere] Wake ANl A= §7
B Y AolAs ARARO] AP HA B IR b SAZHS FOIT HEolu WjEL A
%2 1/250,0009] g 2| A[AH]Y AE Abste] tiA]& 5= (Ground speed)E T+HoZH 3
(VFR Terminal Area Chart)& ARttt & AT FA47] =2 *] = e = Qo 5
T o AFAES A2 = e 71 AH
(2) A=) A o b At %.LZ: A HE Asto] A3
ARRE 9o AR WS At & Walstel Hg e S 2T 4 ol
L, o RS Mk o Waw e A A 7 779 47 AA(Check point) AHEOIA] A
S 1 S W S USS ASEAY 9} F3719 S sastel 92 ok 2
Q2L A7 A(Check point) 22 AHBICOF & ol HES olgalol vl +H7E AN 5
G 89 S gol HATAE BAD AR 4 slen, ol Bus sl the il HAslelc
of 7Bl et 15~30NM 7H2o] B 4 QIS 5 % 8719 714 WaHeadingS AT 5 Urh
= Aol Fo}, A, A=Al B3 4] FHolu A Eg 7 HA AN =2 o] AZHETA;
3t todo] Ql=x] Eelstojofsict v|sY FA| £ Estimate Time Arrival)¥} AA =2+ A|7HATA;
ojuf AlgtAS ArAdell HAIFAY LA Actual Time Arrival)& Blasto] hA&E=E A4t
(NOTAM)E ol-&sto] & 4= sk, AlA, 7145 =t ok 4= 9L, o]F A&sto] tha ] HIFY ol
ofsto] At =t =S Melstojof gt} 7|14 A7 35S 4= ), HIRIAITRS: AR 4xRo) vl
& Al o] whet Hetal Z|m ek AlAM]EY 5 AT wElo] glomg o) =2 A7HY Ak
713 Aol o] FofAoF SRR AAj O 7143t o < M- Fasith, o5 sl 7 WA A-olA
HE 7= wefstol A= AHshe o] sagt AZE ALE Bl B o] A& 0 ® o] Fojxof
ok, A, RiE) 5 7] Aol 714e] g gtk A4 ARl v "ojA Lo Y Thsst
Ste BF 7k 3R ART ¢ =S PR 2p7F AR e HAE ARS 2A| Fstal 4
off 7P71E thA| vl37go] Qh=A] gelstoiof i, = 95 vk Jleuw A AHE AAsE A

2 &3 8ol Ao
3.2.2.1 F&H 9] 7Id 1) 327 7)2=9 Hgff;(Headmg)
]_

= 5
A9E ALY 5 9, oRHIY 5 AA = HxH(Variation) & #@EW %*% 1171—’% RHTH
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=52 Air Navigation

True Heading), %1714 oA AxE =43 2

7] 714 WSE(MH ; Magnetic Heading), A}7] 714
ol A Yrldkel o35 ARt LRl 9 7]/\ )
(CH; Compass Heading) 2.2 Jr23it} #
25 HYsl7| flaiA 2FARE S U9 7]-1‘
HEF(CH; Compass Heading)ollA] v}ee] HF 7}
S A3} vk o 2 H|3)Elo]o) B},

ot otk

>

(2) 3= (Course)
ojFsle il ARt +FHFY A=, o Wk
ot A LollA = AHe o
FEe X]E”‘)ﬂ’ﬂ e = AH Y ke &
Ast 282 (TC; Tru
H2H(Variation)S 43t A2 Z(MC; Magnetic
Course) 2 83t}

e}
Q
@)
&
=
0
&
o
R}
%
it
}%
Q
=2
ol

(3) 34 (Track)
FE717}F v|ggo] o]Fojz AA| HRE T3},

=
H}E“’ﬂ gt #F7Drift) & s W& 8- A9

(4) H5ZHDrift Angle)
el o s A %
Sit,

fu
il
2
L
i
=}

(5) v} =4 ZH(WCA ; Wind Correction Angle)
AYE HEE fFA8H] 8l A== HRE
ot g wikt

N

(6) oA =2k A|ZHETA : Estimate Time of Arrival)
35717 vdst= Ath7|&S LA A== vE

148 -

(7) AR =2 AIZHATA : Actual Time of Arrival)
FE717F HA Ao EARRE AA| AR ERi

ol A3t AIZHETE : Estimate Time of Enroute)
F5717F o= 3 FEE o] Fske bl A== Al

(9) AA| A} AIZHATE ; Actual Time Enroute)
FE717F o= g S ol F okl 28 % AR
===

3.2.2.3 vuhHe] 9%
(1) AF(Drift)

AAke el AR S Felshs Ak
Ae] ot Gl vl 4ol o} gl Al
obgiRie] nhakE Qlste] 218 WS WakAlY]E
Hhe] ogapo] Th9 At} Jeut ) oled
npelo] A3 glons Tavks] HhEe] R
A e, AE Aok b vie] e 3]

£ ulgfo] 2ol Ll WO R HRoA Yol
sfol, wigre] St Hollh 3718 27 sy
YASEE Wb sto] ARl Bax) o w3
AZHETAYE HBHAIZIE, webs] 234 G
T v|HL vigre] W) S5 worshu, A

S5l W2S §A5] SIat vk 242 A o

il



SIHOMMAIA Air Navigation Aids

B wina 270720« Tl

Headwind
_0° drift

r:'
il

X

Tailwind
0° drift

[ GS increased l

(28 3-33]

(2) H& =4 (Drift correction)

vy FQl 7l HiEte] JaFE LAws]| e
bz Jof oigt 24 2453 = 75 Hheol
o] Wh= ke s HlojuA €, Blojd 7]
£ AR (Drift)e} star, AFFS AgH Fzef A
Al &5717F vt 7S‘E(Track) Atole] Zte(HiF

2 e, BR42 S 54, 931

S
ok 1gl4 Az

#3719

wigFo] 360°0] 1L

bizto)

Hlgho] A1Z(270°) WHkoll Al 30kts2] 7|2 Hol
o ga7le Rz HEslA Hol uehd =
A A s A el v
HWCA; Wind Correction Angle)?l °F 11°E =4

b 349°E fFAIskelof B, gt £A7E ok
e 2w 3.3 i AS719 dRet AR
o A ApAI8] A skeict.

Hhgho]l A4S uf 3719 "ol i W
zto] wshH, afy7]9] WeFo] dA st Hf
9] ‘%WJ"% SR T_werl.* JA] Rt 1

AN ofx

o

.

=)
T
=
o2t
oM.
u
N
=
=
)
T
E
_k$>_1
i)
rlr
=
L
1o
S ¢
H as!
= ot Hu

A £

S B Sl
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258 Air Navigation

000°

Tailwind

Headwind

Right drift requires a
left or () drift correction

Left drift requires a
right or (+) drift correction

(J Left drift
- 180°

(22 3-34] BR

w One arrowhead denotes Three arrowheads denote
Olol| 4] o123t AX Y uleke] Wreky} 2wl 32 Air Vector (TH and TAS) Wind Vector (W/V)
715 ABE AzoA HloluA star T2} oA Al
7hE HIA Y, vlge] JEFE "R FHst
H A HeFOR FAIT 4= 9t} o|& HiE

Two arrowheads denote
(Vector) 2 FEA|3IC} Ground Vector (TR and GS)

[ 3-35] 2 A2

0|
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StSHOFMAIM Air Navigation Aids

1) oflo] #E|(Air Vector) : 571 $& HI¥dh=
3+3719] 7|14 WEKHTH ; True Heading)¥}
3}5719] AlA| £ (TAS ; True Air Speed)®=
A, AlZE A=} Agtolet & 4 gl

92) v}k W (Wind Vector) © 3F37] 23
P RSl FoFe v A= v ek
(WD; Wind Direction)¥} v}&e] &% (WS;
Wind Speed)©]t},

3) thA| #E (Ground Vector) :
= ol g 7|7F AA| ol5Tt A EHALY
AZ(TR; Track)2} AL E(GS ; Ground
Speed)E L3t

fad

ulare] 3

[¢]

ue AZ15S olgstol Bhe SHZHWOA)S T
She e T9oR AgelY, oE S o 3
B/ AHISE(TAS) 1205 ES §A3h] B

AL st oliE T F450] 045°/40Edt &

o

=
‘S
12
D
=
o
=
(\v]
e
0
=
Q
@
5
-
=

y A |
o, ALH F2E FA87] 91 FE719 715
FHTH) T &=L dupd7?
Aite] 222 A2 § & (Course) 090°E FA4
& 5 Sl 5719 P (Heading) ¥} tA]&ke0]
o, of7]A] &AL 9l A2

o
o] WD) 1 045°
2}

A 20

(A 12A4)

A =AM Z2E (Plotter)E ©]-83fo] 090° Wk
o2 S It

(A 25HA)

ko] gafol| ofsf g5 71+= vhdo] o W=
Zog Ylojd Zo|ng B AF oA Higto] Eof
U7bs wF8H(92259) 07 40%E F7]82 18 o]

Course and groundspeed

(23 3-36] Higf 82 Aot 1
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=52 Air Navigation

[J8 3-37]
e wek g
o] &9 A7) SRS IR
&91E o] &gtH(ell; 10 Knots =1 NM)
o] % vl £E&= 40kEo|EE ANMO| 4
o7 .
(A 3A)
WA 7]
Sgets 4

712

A7)14E 120%=E Q] 77 01]
A4 (Speed line)2 19](o] 7
12NM) Aglgh F2(0907)¢ wate= d PE Xé
Ei=g

(A 42A)

gl Ay ‘WolA ‘P& §sh= 337
(Heading)S Alg¥ 209095 A38l7
AHolBz ZZE(Plotter)S o]-&35lo] =%

— PO] Wgk(o] AL 076°)0] & (0909 -A5}

Hig

N STEP 2 and 3

237t 757] 2

7] {5t @571 W3 (Heading)o]tt.
3HH-8 AEE (DR Computer)S ©]-83ko] vt
o

-_rL‘?FP% TS 2 T’LXH 3.3 PG A5

3.2.2.4 &Y AH

(1) ¥]3¥ A2l (Flight Planning)

P o A FollA e HofXl v e g HlgY
St AolBR 2FAR= @AY 71Tt ol HE= 7
2, ol AR sk v AR A Al diA



SIHOMMAIA Air Navigation Aids

frss

—~
o

o
i
o|J
o

70

Ho
Homo
Tod

B
i

;OO

N

ol
7o

el

Al SAH(CG ; Center of Gravity)2] $14], ©

SOl

7€

ujr
o

4P o] et

oo]—o

3}

ok ®alE 7133 ol 7]

A

SLER

2 5

of 74

13
5

mj

wW

750

of o) 75

3}

g7 oAl &

= A9

A ghom ojA) A=

=
5

Az 7)ol

Ho

Y A

2 23 )

=

Ql

o

A E(NOTAM)

1
Ho

"0

3)

oF A, 71

=%
[€]

olo} 2 grio] 91, Bw

(AIP: Aeronautical

Information Publication)of|A] ¢

—_

)

ol

o

J))

Ho

~
,_OO

Ho
m__m

o]

dlo
)

o

QPHAIA AL A

ule) st

A% (Check point)o Al F-A

2RE o) et A

% A

3fof 1)

o}
Qr

=
=

& 4 9oTz of

ule] shorah

=
=

Y A
o Fofof

o

—_
o

o
e
ofy

it

=

ol
Jo

70

Ho
__OO

(Charting the Course)

LR

o|J

TP

)
—_

mju
<

BJ

~

Al

)
.ﬁo

mu_n_wo

=

277479 ¥

A

Agsk Aol

3}

POH,; The Aircraft Flight Manual or Pilot’
s Operating Handbook)ol| 4~2%]o]

oo

J)
%
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Tz 5

o

2t Air Navigation

o] o= 7144 Tetstoiof gttt AEska
Ap stz ARl o CE) 71l 011** i
Aol gla]stoiof sh, B4}
o thA| vlgFol 7M7ke- A=
el stk

A, v = Bd S4] 9, Agt
o] l=A Eelstejof st o=
(NOTAM)E E3f &2l 4= qlct.

=
AR, Ay 17 A

o A4 (Check point)< A4
stofof st} =53 H|go| XYt &S
et & o At S & o= it uhet
A 7Yooy 3 -2 At Ao A= HRE

o
ox
o
a3
k)
Q
o
! D
(@]
Q.
i
9
B
\SY
i1
o

HjAnEE AgE Aol 29 i Ao

HAslolof g}, 4
Aol g} 22 2,0007E o]4} 14
o] SAFES fojof sk u|(Fr)atel x|l

ol 7|

A= #4 1,000T] E o}/go] E]Ei st} A
B AJEoIAM Bld e sk AT, F=e AR

)(Magnetic Course)”’} EZo|H &4 1% +
5003 (3500, 5500, 7500--HE), AZo|d
A 1% + 500T E (4500, 6500, 8500---1]

E)9] 1&g fAIstefof gitt,

E3H Biee] W} LR ko uet tE
T euz o5 dysto] 7hsshH A
ol @ol] g8 i WiEgZ ¥ & Qe 1EE
AAsh= 2ol Fot

(19 3-38] A4l M w2 Aofeo
2,300 Eo|1 20| A7} AZo|m g
4,5009 E o)/fe] =g A7gstoiof ghr,

it

5) 7208 Ael 2 WYR S5

ohg [ 3-38]9] ol of - S v =
A3t 714 Aol A, thEaelA HER
A9] e sk s Fzole

A7 &= 120knots
vjgho] vieka) & 2170°/10knots
e g o0gallons
H2}(Variation) W
Z}2HDeviation) 2



StSHOFMAIM Air Navigation Aids

UGz} 7ele S2EE o] &5t SHh
(713 3-38]¢] o5 HH, t-a3ellAl dlds
P7IA ] AFR(TC)= 3417019 Al 46NM
olt}, o] X¥ 8] A= TWo|E= o] gz o] 2}
HMO)= 3487} €}, Agd =5 FAI5)
7] SleliM = v daks Askeiof H=t
Higo] Bkl &r= 970°/100ER ofJAE T,
olz Qlst FF7l= FEoer HFHER o
£0 2 ulg 2470 45 skl 7] 71
W3k (Heading) S 344°= GA 51 Agld 3=

A% 4= Qlet,

Gl
Jo

6) B | A f AIZH QR A
A4 EE 18] Hif, vige] Jake

A3t ) 715 WAt dASEE U

FEZ olgste] 78 4 glon, of & WA

3 & A5719] dejet ARl ARAS]

ot A

ol
rE

YAEE 118-EZ 46NML v sl o
oF 938 30%7} 285, 98 AHFS
3.1gallonso|t},

(3) & A2lA (Navigation Log) 23
=2 A EGHEC AAJofA Fu|sfoF T
AFEo] WA, & Eu|Echd E4 o #aka ¢
gk wjedg g 4= ok 3 AN 2 g
A 7F R 7| 9ok A A 52 et
3 %3 A (POH)A F57] A<
174z whet 7t 170 ol A8 AZHE o
T ARERS oto] 7| S8t}
7V RE melste] uieke] JeFE gt
719] 714= 95 ot 71 &g, w3 7
A2 A A - oA FAgY A2 EE 2] 9f3]9)
AE 3l B, sg FAGY Al Fap 5

& "] mefste] Aof oW By Fof fAE Y

>R
fos 0
b
N
Mo

,
otk

L
1o of

+on
s
T

E
o2
ol

ol AAl =2 A7 22 o A7k
HAEGE} el AAI7E of = At Aol
JstaL, o] Aol thg kel 2-§3te]
AQEE A7} A8 AWFS FAZ
o,

o
)

O]
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].

I/ £
B o =1
>
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>~
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=58 Air Navigation
LAY

1) =2 o] AIZHETA ; Estimate Arrival

=A4, Bl Y2 A= 71 Hle

A

Time)2| A& 2 S S glong w2F oA A7 HA%]|
X2 3o =2 o A7E AbEshofof 549 dHEH 7|42 mpetstoof gt T =
she ol chea 2o, 2 FRe] AollEsk 25 MR olgel 7
AR, 5710 HAE ARE o]8dte] =4 - Al FFo R sty S n|Folof
A Fafo m2sE 4= Ql=X] Alilstoiof gt} g},
3t TS U S Sfste] RE GRS
WA dug "AtES AL Ao (Eset 3.2.3 BMEHH(Radio Navigation)
AW A53x, bW Al A|l119x E
1723, B ARwoR S47 gl o ol ARARE BRI 4 ke AR
Easl] olel o WA F000] RS BE 3 2330S Adel Agelo] JekE e o
WS = Qe ov] 33E AAstolof gl 4= Qlo}, ZLeju APk A g A=l gAY AlA ]
‘ PILOT'S PLANNING SHEET
PLANE IDENTIFICATION MN123DB DATE
WIND WCA MAG VARE TOTAL TOTAL | FUEL H TOTAL
COURSE e ALTITUDE R+ L- TH W+ E- MH|DEV| CH MILES GS TIME RATE FUEL
From Chickasha
. 10 |360° 8000 3L |28 =k 21°| +2°| 23 53 106 kts | 35 min 8GPH | 38 gal
To Guthrie
From
To
VISUAL FLIGHT LOG
DEnME OF & | NAVIGATION | couRsE |ALTITUDE| DISTANCE | ELAPSEDTIME | GS | CH REMARKS
POINT OF NAVAID ) S D & <&,
i ™ oo e pie WEATHER
chii:::: :::Drl E:EN;' FROM | -~ FROM 90_\_“‘.1'-;",“\3\-51\ hc-(\}N" d:g@* @4’;2&‘5* AIRSPACE ETC.
CHECKPOINT | soon .~ | 11nm g | 6min — 0 REL L
# “two00 | i
CHECKPOINT 8000~ | 10NM | 6min L bl
#2 10000 ainm | :
CHECKPOINT 8000 | 10.5NM “emin i tos ks 023
#3 10000 ([ — sismm| >
CHECKPOINT g0 | 13nM | 7min ; B S
#4 - 10000 — 44.5NM _— :
DESTINATION | — lasna [ smn
. Guthrie Airport i 53 NM

(23 3-39] & A=A




SIHOMMAIA Air Navigation Aids

o] ofele 7AF Aol F2abuelut ol
HaYahs 9ol Al7te] Aukite] ahe o3} ¥
#sjo] B3 FHE FAs|7} ol A
sk g 33719 914 seht A= A4S 5
£ Ao] $HolHR o]F TFa ) i B
W AAE o] g3t Aol ol §H 1 Yk, FAY
o AApo] Ao} Gl FAR A HA WAL
L Aok MEE G370 BAE 24V 1 A
g Saldte] 33719 9X9 ARE opfi
Wolch, FAIGHAL WS ASA FB71 91X
2 o 4 AT Aske] 414 dof AL ol
2= Qlste] Ak $410] ofFIL AT 7Ho] WA
s Aol A RAlabo] BrHsa vl ot
SATRRo] ARl AR AL VOR, DME

3.2.3.1 A A7
(Radio Navigation Instruments)

(1) VOR =41 4 A)7]

VOR% o]&3t FAdHE ¥ AeE SAlst
= A AT T ASE AlERE a7l '
H PAZZE Basie, A Ade A 54 A
ol f1AIste] Fafxl Fuppg o]gste] ATE
FAsaL, 2FA = F4l7]0 Ysks VORS St
TE A= N A7|oA VORZFE s
719] S A=E & o Al "k VORE ©]&

[e)
I & A|7]= Course Deviation Indicator(CDI),
Horizontal Situation Indicator(HSI), Zg|il
Radio Magnetic Indicator(RMI)7} 21t}

)

1) A=A VOR $:417]

HSI®} o] Dot= A4 VOR 4417]
o] S8 a7]ol A= o] 9leH CDI
2} OBS(OmniBearing Selector), TO/FROM
indicator® TAEo] 9t CDI= AA = A=
2RE Yot A=E Uy F= Z082A £
ZAl= OBSE ¢ CDIE Yots A=g U=
4= 9tk TO/FROM A7|+= v]ey 2] Bgfo] s
VOR AR gdh= ZQIA|, B AHREE
ol = AEIAE o Ert

dE 5] OBSE &=t CDIE 5% %

< TO/FROM A7]¢] TO "2 VOR Al4d

& gFsl= "hgFo] 11, FROM kS VOR
A ZEE HojR= Wake] ot ot [19
3-43l& ®H (A)FF719 TO/FROM A7|=
TOR #A==d 337] WaF 1805 F-AIsHH
@57 VOR AAR st =W, (B)a+7]
o] %% FROMO.2 #A|E=H| 180" FAI5t
W ¥ 7]= VOR A 2 e Hojx|A| Hr},

2) HSI(Horizontal Situation Indicator)

HSI+= Flux gates 0]9-’8}04 7)o A
sjal ware AAekE W AAAY )3
VOR, ILS9 & A& 4 Glide path Al&E
UERY 5= &% Al7lolth. HSle 25APE Al
g3t R RE F571 AAE wetsh] 4
A WER E .

(19 3-41]9 L% O9
5719 714 Wk 183%0|1L
pointer= 170" 71| 7]L
350°E 7tg]7]aL Qlth, TO/FROM A7|1& o] &

mlo

A EH
Course select
slev] o) e

Of1
ogt
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B8 Air Navigation

ACTIVE NAV 1 STBY

P

+—>

| Course index |

r

ACTIVE

NAV 2 STBY

P

g

[ 3-40] VOR 4217|124 #|7|

|
/ 1

Actual heading of aircraft

ﬁ} HDG 183

f

Omnibearing selector | CDI lateral deviation index
(22! 3-41] 7|AIEQI HSI2} electronic HSI
5to] TO &, = 170° ok &2 a27] Weke & o0] NAV AT
25k &37]= VOR A4S ksl =t &
158 -

43 EAlE 5
-
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OFMAIM Air Navigation Aids

r

FheE A BE91E v Uehhe, HDG 4
3 ®AlE HSIO WS AAE S Gyro7t

1703l compass cardZ} AHEEA] o o 1t

3) RMI(Radio Magnetic Indicator)

RMI= &5719] 714> U3 (Heading)1t of
Yzl 4158 A]4d2l VORZH NDBREKFE] 9] A
2 A5 UE == I AZlelth RMI
o= & 789 9l AAF (Needle)o] Sl=dl L
% skl =4 ZAJ-2 VORY] YA|E A A|8)
S, =g O] A A7 NDBO| 9125 A A4
=T},

obdf [119 3-42]% VORZHRE dg7]2] $
2= 060° Y (Radial)ol] 213, NDBZE-E
041° 7] w|o]® (Magnetic bearing)ol] 2S2

AL e,

11,5
218

=
-

—

—

E

| =
A
D
E

[22] 3-42] RMI(Radio Magnetic Indicator)

3.2.3.2 VORZ °]-&3 FAd3H

(1) F571 1A kot

VOR 471 5719 71 e A gle] &
&y ANAREE 7] IAE 360° A (4)LaF
td(Radial) 2 ARt} @5719 XS AAl
5= A7|= CDI(Course Deviation Indicator)”}
A2bElo] gl VOR Indicator, HSI(Horizontal
Situation Indicator), 12|31 RMI(Radio Magnetic
Indicator)7} AT,

VOR Indicatort} HSIE ©]-&3sto] 57 YA
E ¢ux @ go= 4 VOR A7)0 sl 41
AAQ FuteE Yl CDIE TY° oA g ot
< TO/FROM Indicator®] FROM Z9] $=#} &2
TOS| WHh& =A7F 5719 §1A7F €, [13
3-431& AT A (A)FF7]= ad FA AR

 ——

TO/FROM Indicator

TO/FROM Indicator . 180° radial

ELECTRONIC FLIGHT
INSTRUMENTS

[322] 3-43] VOR IndicatorE 0|&st &t&27| x| met
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=52 Air Navigation

VOR Needle -«

* ADF Needle

Bl 360" #t] Lol
of Ak,

RS olgstel $371 S st e o
T vy, A7)0l sl A A ks
11 RMIo|| AAJEl= VOR Needle®] 77| Z&Zo
5719 §1A7F He, [T17 3-44]5 AuEH g

7= 3lld VOR AAZFE 355 #itdef e
NDB A2 5= 015" Hjofgof| it

ern (B)FE7le 180" HH

0-?‘—" 'lN' 2

_ELOH

(2) VOR/DMEE |83t A1 71 v]¥)(Fix to Fix)

VOR/DMEZ ©]&-3F A3 7t H|3> VOR/DME
AAE olgsto] Yot A oE TR vlgsty
o off o] g-Hr}, #lolct A dtof U wi= HAAL
7F Ao Ao m fresto] 7] wfze] o] W
ol & glAIR, #Hlojtk IAIE & WA ulgA] 9
A mpet gl Abek dekE Qo] §-83 dajo|lmz

SAF LRt 9l

VOR/DMEE ©]g-3t 2|7 7t 6]
A= ARS8ttt
@D Set Frequency, Tune & Identify

LR

flo

@ Orientation & CSW set up
® Ysl= VOR/DME FixZ 7}7] $Jgt 7|4 W
ake aka Tl 714 oz Alslait

2) RMIZ ©|-§-3}0] VOR/DME Fix® H|33}7]
Qg FE7] 714 WS ok

@ RMI2] %2 VOR Station© & 7}43}1L

@ AR A (RMI Needle Tail)oll A 7}t
Bl Ao R xl/ﬂ_% 8 the

® o] AT} H3Y

Oll
=
=
—
1o
ofx
o>
=
x
o
O;OxL_',
ol

1; VOR Station .25 E] g-57]9] $J2]7} H]

35tei= VOR/DME fix 9] Azle} 5Ugh 75

(@2 9% 355Radial/20NMo|A]

270Radial/20NMO.2 H]a)5}a= 74-2)

O RMI®] A7] =4 Y*& VOR Stationo. &2
7H43HH,

(12 3-45] VOR DME Fix to Fix i1



SIHOMMAIA Air Navigation Aids

@ AR 9] YA (a)= StationS ZHE] 20NM E
o}zl xoltt,

@ 7kaA} k= A2 37 X2 VOR
Station© 2R €| 9] A7} 7] wjio] (b)
of 127} Et,

@ webA (a)ollA (b)AF LR v slojof
StER (a)2Hb)E Aoz o] At

® o] 21x3} BegalA RMI2] Al7| F4 HAoflA
HaYsA| o2 Aol whh= 3H215)°] (A

o vyl $Ig 7] 714 Wl

?2; VOR Station® 25E 2] 3272 9|7}

Hlgistel= 2130 Aot F2 ¢

(@A) 9] 355Radial/10NMof| A

270Radial/20NM 2.2 H|35l = 74$)

@O RMI A71¢] F4 $12E VOR Station®=
7H 51,

@ 7}A} d}= #H"o] VOR Station O 2HE|
20NM golZl 213 (b)et 717g e o,

® A FE719 AA= A A9 1/29]

olct.

A3; F&719 f1A7} HldstE = VOR/DME

fix9] At Hel e 745

(&@A2] 917 355Radial/20NMo| 4]

270Radial/IONMO.2 H|§a}le = 74-2)

@ RMI #1719 24 $]21& VOR Station©.&
7Hy 5,

@ @A 5719 A(a)E RMI A7] 54 ¢
A 2HE 20NM Bz 2ozt 7H e o,

@ 7h1#} sk A2 (@)A1% A=Y 1/20] =
= (b)ARoltt,

[12! 3-46] VOR DME Fix to Fix 012

[ 3-47] VOR DME Fix to Fix i3
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=58 Air Navigation

Hxl Oﬂ

s
o,
o2
ol
ol
Y
z o
lo
o
o
E]
FIF
Dye)
~
o
Cﬂ
\6’

@ A=t

* VOR 41719l o Fot5 vh5a 4e)s]
kel =2] Felgtkct (Tune and Identify)
Orientation(@A¢] $#] te})
CDIE sk 420 st
g} of 2Jsl7] 93t Intercept HeadingS
Foto] 7p7kE o2 A3lstal
A=A (Lead point)2 AAst] CDI7F 5%
o & & =S A3E s, o]F CDI} 5
oA HlojuA] ghes 7] 71 Wk
A,

@ Intercept HeadingS 6= =

A= 7 Z(Desired Course)® Inbound 3}
7] 93t X9 Zr=(Intercept angle)= 907}4]
7Fs3FA|4E Station 0 2HE1 Q] A2, A7t 5
ute} k27 489 % e, Tt Inboundi
Station®|| 7MHYA 2R Q] Zte= EBAF 30°
2 @i}

« RMI #7]

= o
=2
7

.

0|-83}o] Intercept Headinge

[22] 3-48] &2 FI2] & Course Inbound ZI} 2F 15

Fl'lf

HeH
od

RMIE ©o|&3}o] Inbound courseo] 2%
stalAk o wf, 2¢) Heading ¥sh= 4=
(Desired Course)o|A RMI2] Needle ON
TOP(3H3t)& Aut, 30° At Aol In
Bound& 9%} Intercept Heading©]t},

of) TAAFS] A A7} ‘HL1234 Course
Interception 150 Radial of XXX VOR
then Proceed Inbound '} 3}

— (150 Radial inboundo]|P.2) ¥st= A=

3307} €t

— 330°9)| 4] VOR Needle on top= AL+

— 307} ¥l&= 29| Inbound Heading©]

Hoh, (H/D 040°)

(Desired course)=

2) %= X¢) F Out Bound 4

Out Bound Za}= Ysk= A 2o 2193k o}
2 FZ2E 743 Station HHZ[FROM(V)]
[e]
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© A=t

* VOR =417]] =i
dr2ol =] 2Relgit, (Tune and Identify)
Orientation(@ A 2] $JA] =}oh)
ODIZ 5} ZAgo] war)
320l 22)3l7] 93t Intercept HeadingS
Tt 77k £o2 A 3lskal
A= (Lead point)S A43ste] CDI7} 9%
& 7 UeE A9 E s, o]% CDIVt 5
oA HojupA] gt 57] 714 Wiks

o},

8 WED 4o

_I_.

o
01-
LR

rSL'

@ Intercept Heading S 8= "4

Hol= A2 (Desired Course)® Outbound
3h7] 98t A9 7= (Intercept angle)= 90°
7] 7Vl ANt Station CREE Q] A, Al
2 5] wet s 48% 5 Ao Ty
Outbound+ StationS.ZFE] Hojz =& Z]¢]
A= 4 45°% gtk

RMI A7|E olgatel %) 7t oz 4
RMIE o]83}9] Out bound courseo]
otz & uf, Y Wk A9 9
Z(RMI2] Needle Tail)Z% ¥ Desired
Radial(course)& AY 45° Z|5g o]},

o)) A2 912](090°Radial)el|A] 120°Radial
= outbound &F=
21657} Fet,

749-, Intercept heading

3.2.3.3 Al g'H AH|(Advanced Avionics)9] o]-&
(1) AA} B3y A)7] (Electronic Flight Instruments)
29] 3 A2 9149 o83t S4l7I=Y
HHow wG 2o A, vidy AL AIZE A
sk el Anel AT, A% A
<+ 9 AES 7RSS o L, AYE dEeHj
=2 MFD(Multi Function Display)oll 337]¢]
AR HAAE AL UEhl Fo=H 2FAPE A
G oS 2 sto] Ak QhT HgS &
QJEE wol=y 9]
2]419] 3 Zm]e A O] oY AH| 9} vl awst
o] Information, Automation, Options®] A&}

ol 2 WAE o|Rgow, Hay PaT HEH

gets] siMstal 1 g dte 2

= o ool T2)7] A ul ARgef ¢
sofof shal AlgEe R ES Fes] sfAfsta &
o 4= Qlofof gtk 2= o] F A Helstal et
g A Aol e wie F8AEol H vy
el et Y= v ¢ ez, old A
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S&5H Air Navigation

of thulste] AzlE o] Q= A A ARgel s S AZI7E 23, Q7] 2k, BiE Hlold
A Qlojof gtct, &3y AulE ot &skal i 2 7)e} vl Azt ARE AlFstal 37|
A e o 2o WE S E017] flsiAe A System, A 1% 5& YWEW £, A4
st MR ’\}%_’ AAA QD &= (Systematic AEF oAU 7] 9ol e e
Training)©] Z & 7] 9 Aol Hol thet A1l & YeEh=
S Aol

1) PFD(Primary Flight Display) PFDY: ZFujc} o714 Alo|shu}t PFDL] &
PFD&= A4 Avlebe g oz 749 A7 Fol= 2 AA AZ7E QAL AA| A7 L85

£ g 3ol TSl UEhd] = vIgiA 7o, o= A4 A7Ieh= th=A Tape FEi= A|A]
PFDOﬂ—‘E A, &k 7] 75 B, 3 e AEAY AFol= SEAZE Qlon, AA

7] AAl W= HIgA7I9F 35719 § 74] 7] obfjoll= 571 715 W Ul =

x|9} A=, u]anmu Ag 52 A F 3aF A A AZ17F Sl

l‘l(‘

Tape displays are used to A segmented triangle is

depict airspeed and altitude. used to show turn coordination.

An analog gauge is used to
5 depict vertical speed.

Hdg Bug |

Alt Bug
5020 FT

V5l Bug

i
\
~

Range | 6 N Baro Set |

View s ’fihill'l\\‘\

Conventional symbology is used to depict
heading and navigational information.

[ 3-50] PFD(Primary Flight Display)
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2) PFD9] 3}Hof w3t Ax

A} v A) 7] (Electronic Flight Instruments)
£ 0|83t 3hHe PEFDQF MFD(Multi Function
Displays)E& o] g83fo] AlAJE 4= 9Jt} PFD
o= VOR, ILS, GNSS 5o2RE g3 RS
dlol B|YPARE A F= CDIQ]— 313y AlA
o} #JA|, Way point®] 91215 &
pointer7} 9o, MFDoA+= WAH A=
(Moving map)°ll &-5-712] @4 91212} Algl= 7
25 FAS] FaL 2FAPL vl A2 (Program)
0}04 o T AYS A= e o
SAO A wtke &olst

A 3}3& B3 b aedde ol Ssl &

= Bearing

080
I

10 _l 1110

[222! 3-51] An Attitude indicator with HITS display symbology

W AR F99 AFAEE AR CE e
2715 st o2 B0 WL T (HITS:
Highway—in—the—sky)'g}il FE0}, ZFA=

Qutside air temperature

£ 3900

£-3800

H

I}
w
a
N,
o
Tl
v}
2
-
m
I

o
rir
=
o
ol
IE
ox
HT

=165



166 -

Tz 5

o

2t Air Navigation

0| ol gte] ofef [ 3-51Jef Lheht Gl
AAY w9 Aol B2t SAsES
2350 ol BRRE ohdsH Bl5jste] A4
5

l:l
]
FRE HYY = Qi

3) A} ¥|3§ A 7] (Electronic Flight Instruments)
o] HSI
HSI= @571 714 W3 (Heading)& 71%
2 o] 38710 457 $IXS ey F )
gA7]o]ct, ofef [ 3-53]> GARMIN 1000
9] HSIZA] CDI, Course Pointer, To/From
Indicator, Heading Bug, Lateral Deviation

Scale 522 =] Sl

CDI DME
@ ®

. Selected Heading

- NAV 1 Frequency, DME

: Bearing 1 Information window
: Bearing 2 Pointer

: Bearing 2 Pointer

. Bearing 1 Pointer

. Current Track Indicator

. Selected Course

. Current Heading, Heading Bug
. Navigation Source

. Flight Phase Annunciation

OBOIDO®OO

(212! 3-53] Electronic Flight Instruments®| HSI

4) MFD(Multi Function Display)

MFD& &3 JEE 2gsto] vgio] T
gt o2} HEE Al@(Display)AA F= A0
o}, 9dE 5°] GARMIN 10008] MFD 7|52
‘MAP', ‘WPT’, ‘AUX’, ‘NRST’, ‘FPL’, ‘PROC’
TOR F/H0 JoH, o5 FMS Knob2
= MeEpse] 0|83 % 9.

Z¥ZYS] MFD 7|58 tharth 22 W&oz 4
o] gloml, T4 thg-e Hulol we) che
2 9t} The-S GARMIN 1000 MFD -4 1
89 oot}

@ Map pages(MAP)

— Navigation Map

— Traffic Map

— Storm scope

— Weather Data Link

— Terrain Proximity/TAWS

® Way point pages(WPT)

— Airport Information page
Airport Information
Airport Directory
Departure Information
Arrival Information
Approach Information
Weather Information

— Intersection Information

— NDB Information

— VOR Information

— User Waypoint Information

® Auxiliary Pages(AUX)



StSHOFMAIM Air Navigation Aids
y A 2 O

nava [108. 00
NAV2
.

110.60

263 DA 27
TOMOK INT

1700 to WAMAL

&

PUSH
VoL 5o

123.800

-—

cucns COM

[22 3-54] MFDE 0|23t 7|82
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B8 Air Navigation

— Trip Planning
— Utility
— GPS Status
— System Setup
— System Status
— Sirius XM Satellite pages
XM Information
XM Radio
— Video(Optional)
@ Nearest Pages(NRST)
— Nearest Airports
— Nearest Intersections
— Nearest NDB
— Nearest VOR
— Nearest User Waypoints
— Nearest Frequencies
— Nearest Airspaces
® Flight Plan Pages(FPL)
— Active Flight Plan
Wide View, Narrow View
— Flight Plan Catalog or Stored Flight Plan
® Procedure Pages(PROC)
— Departure Loading
— Arrival Loading
— Approach Loading

[1™3-54]2 ORM VORS ©]&3}o] 16NM
DME ARC Turn % Localizer A 4sh= A=
MFDe]| yepdl Ao},

il

(2) 2|A12] v]3§A|7](Advanced Flight Instruments)

2|A19] vIgA 7S A4 Aulof v Bl A
otA S = o] mj Hstar AldstA A Al
tt. A A7]+= AFo]27F obd Micro electronic
sensorsO 98 SHEHIL, W AAA7|=
Magnetometer or Magnetic flux valveo] 2]3}] #
Fol S

2419 vgA7|5 Fol= 8 sensor system
= ol-gsto] ApA| Al71eF R AAATE AHEA]
71=4|, o]& ‘AHRS(attitude heading reference
system) 2}l 5P 1oL £ AR 5 - Y AF
oli SAE ¥719 AU 5, 719 =5 Air

Data Computer System(ADC)S £5}o] Al-&=c}

1) Attitude and Heading Reference System
(AHRS)

AHRS®] gyroscopic system< 712 A
ek ZpA|eF S FAlol e = A=
A ZA A7), B AAAT], AA7] &
A Aojet & 4 qltk, 5719 R AHA|
oF WekE vEhd 4= Sle A 71E9] Aoz e}
X =+¢] Ring—LASER Gyroscope’} 7fjed o
ZH 7FsSHAl Elen, Z1of| wkek ZA A7,
W ANAZ], AL A7l AEEE ko] A
olz2F uwrulz Fard darl giA =i

AHRSE 2R solid state A|l2HI 02 A3t

Inertial sensors, Rate gyros, Magnetometers,
Satellite reception A2 507 LAE o] Qic},
A% el 3717 S A el kel 2y
A (inertial sensors)S A5t a437] 3=
2 7|Z0R & ZMSEe MY MRS AE

5}o] Pitch rolld} Yaw acceleration, Magnetic
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=
-
2
o°"
il
N
ES
fo

2) Ring Laser Gyro(RLG)

Ring Laser Gyro= RateE 7A|5h= AlA =
A Rotor7} BR3HA] e}, 2= 2= At
ez 24 55 Yo dE Hler 7=
ZF Laser path”7} 91t} Ring Laser Gyro= %
719] Laser beam®| A2+& 9] Laser pathS
e} vt Weko g FAol=d]|, 59 (s,
7yst, A3l F)oll sl Akol=7h F2o]A &
349} laser beam> B W A2E &2o]H o
2 beam o HE A2 $HolA Hef, F
beamo] FHAHA A== AZFALE ek Al
A7k 27sto] 24 g Aol 337171

L

3) Air Data Computer

Fp7)e) Aee vjg ARe 24eln 1 2

I Anode I I Piezoelectric dithering motor i
|

| (st e Ny
Light beams

| Corner prism |

| Gas discharge region |

[22! 3-56] Ring Laser Gyro(RLG)

= HEAT ol YE 7y s
A2, A AA, P

of Huje] 2-s=F

= 3] A|AES] AL E TR A 2=

rlr
o
3

o
o
=

o

njojt} Air Data Computerel] 3719 % - 4
& =&, 719 ol dEEo] Agst vjgi:,
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258 Air Navigation

PITOT  STATIC

%i*

:
.

2)
S 7] &k, W2t 52 AkESte] duEe

Ao B 24| =k,

(3) A} B R A|AF]
(Electronic Flight Information Systems)
2419 @71 e B3R 71719 AH| = o]
2olgitt, olale FE/1E Avte] BEroR £
sl7lofl= w9 ESHstE R o] & QHSHA -5t

‘Glass cockpit'> AFEZ A2H 2% v]3yH

Airplane track to heading ETA

Distance to go

Selected heading cursor

Selected heading vector

Intersection and ID |

Holding pattern
Tuned NAVAID radial
VORTAC and ID
Runway and ID

Range to selected altitude
Wind direction

Windspeed

Airplane symbol

54:

l

Present heading

WXR display

Procedure turn
Runway centerline
Marker beacon

Waypoint and ID

Vertical deviation pointer

VOR and ID

Active flight plan path

Curved trend vector

[22! 3-58] ND(Navigation Display)
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HE 3hto] 3hH(Glass cockpit) 02 & 4 e =
gk ARjo|ct, A4 g7 HIPPEE 7217
H3iA7|o W2 Yeh Fo2K 2FA= 1A=
S Ydo] gjlstofof sl= BHo| Q= H] vl

‘Glass cockpit2 3t ShHolA o 7}A] vl H
S 5 4 YU0HE A gF Holg £ 1L
e wekS golshA af ot ot L ¥} Zo|
TA= AR A Ag o R e =3 JE

BN

o
S 3 ol # 4 glon], Bao] ket ModeE HHY
U R B2 5 et

(4) A} u]PA 7] A|A-
(EFIS ; Electronic Flight Instrument System )
A FAN) A2BS A AN st
T SYS Al7]oltt, o] AR 7] AA| A7
oF WF AAA7] = Fot] 2FAPVE A &
2

QUES A7|Ho] FAlo] K sto] Birt,

4
Y

=—200 2~

1‘-"‘-..
M.708

FMS1
DTK 042
44.6NM
BCE

[22! 3-59] EFIS(Electronic Flight Instrument System)

(5) HIZY T AJ2H]

(FMS: Flight Management System)

FMS& 1 ARA|Z=A o A= obt, FMS+
AEAo]al QPR 23k flsto] A HrE A
= H 27 (Navigation Database)
9} 357 A% A& (Performance Database)2] At
"5 AESo] EFIS(Electronic Flight Instrument
Systems), ND(Navigation Display), MFD(Multi
Function Display) 5ol FA|8}l AFsZZ2AAE
A Qo= 7 5= ST Al&ElolH,

FMSE 37]90 dA] x4 Yst= 2| A7}t
2 g AAsta, v)g AT I AL S5}
™, VOR, DME, LOC & FA3s A|d& Mea}

i o] AdzRE P ARmE #AIT

A 37 F=2E 229 sty CDU(Control

[a2& 3-60] FMS2| CDU

=17
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e

=52 Air Navigation

3.2.4 45 7|4 2y

(PBN ; Performanced Based Navigation)

3% 718 =Y(PBN) o|=, ATS(Air Traffic
Service) &u=, AZIFHL A = AAHEH ¥+
{

3 o]

A 0%

o 2ashs G717t Baolok s A

(performance requirement)< 7|HFo.2

3} (Area navigation)< Watch,

olr

3.2.4.1 AAH) &3 A28l (New CNS/ATM)
A B o2 AEEe] EEol siAal =4
StEHA o T8 F45H SHET ‘EP a
s FFasFE 4]l
of, oI i dst7] el S AZFEE7]7HICAO)=
19834 9f] FANS(Future Air Navigation System:
ue g A2E) SuslAslE FAsel 94
o143 Y Al2wol thsto] Al Ao} A
bolom, 19919 A%} FEaE ool
FANSE WHAIZ] CNS/ATM 7B 21417] &5
"o Hesl|2 2o,
ICAO+= CNS/ATME ‘Communications, navigation,

]s} /\}‘do] uk

F

2 /\]Zl—

olt
o OH

e A2

and surveillance systems, employing digital
technologies, including satellite systems together
with various levels of automation, applied in
support of a seamless global air traffic management
system, 2. &2 Aolkar ¢t} (Doc 9750)
FE71E skl Aoz f3s] A=
EAl(Communication)¥} &-3Y(Navigation), L2
11 ZHA|(Surveillance) A|Aglo] dupb} §8&2 02

F3Elo] Qurpt Faste

a
H
rir
oo
of|
S
>,
S~
>,
©
=
oot
ok
N
Ho
o
<

i)
fo
o
X
H

ZH|Y, A g T A=) 48 JEE
A, HAE JA AT AEE olgstol &

(1) EA1(COMMUNICATION)
1) CNS/ATM®] g+ #ofQl 541] 7|5
Aeronautical Users?} Automated system
Zboll 3ol Bagt JHE wesh= Zold, &

CNS/ATMS] %Awie‘g% oRoF o]0l

< A4 FAA LRI
o} Digital Data WgO. 2 o]%o%h:} oA
APELO]L} tl] } Lﬁoﬂ

[e]
A YAAlA de 3%

A AREEA e,

2) Data Link System

379 TA| 7)1 7he] BALS &4 HEAlO]
A Z-g-31E Digital Data 41 W4]o&2 W
shEitt. o Sof. tAgBAT 94 i

0]-83}l= CPDLC(Controller—Pilot Data link

Communication)= ZZAR} TAAF 7Ho| &
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o] obd BEA(TEXT) A9 AuE 253k
Digital Data $41 WAl 02 A48 4= 9lo]
=4 FAlo] EolEA HER 2FARR} BAIA
o] AF HEE ZaA]7|a oFdst g&A ¢l

%ol 7101 <= A =

3) AMSS(Aeronautical Mobile Satellite Services)
SI41E o] 8310 Hlo|EBAIT 4 FAlo] 7}
ek Al2dlolt, 91442 A AlA B A HollA
ol-& 7FsstE® AfA AAFOR FAlo] &
7Fe’t Aol A= AH](service) 7} 7Hs 31
ot

&
=
=

of
o
>

28-S 253} Digital Data 44241
AE| A0k VHFS of % AlgAo
Mjo|m g 3} Zato|u} u|AA}

ol
|o
fru
)
)
)

flo 1>

i
2ad

i
O

ro
oX o
o G
-3
s
£
O]
ol
ol
N
)
1
2>,
o
rid
i
=
off
ol o

o] VHF ALgo] Bollo] e} Faj:
Channel 7+4E 25Khzo|A 8.33Khz= Z=9¢]
A 715 Fa4) ZoEn,

©
olN
N
)
ol

5) HF

HFS Helgols Ankg wablA 372 5
Kol ol g3k, HelFe] folt= Aol ufet
sl ofo] mE o} HAstel R}
o 9149 olgo] BrRST AR AFA)
2 AofahaL AMSSE Al Rtk

6) VDL Mode 2, VDL Mode3, VDL Mode 4
VHF Data Link(VDL)+= 117,975~137MHz

(Availability) ¥
HA;] '%Lsg }\]/\Eﬂ

7) SSR Mode S Data link
SSR Mode S Data link*= 3}5-7] 7HA]o] tjgt
AEoL Agte 23 JHE HFsh= Aol

8) HF Data link

HF Fub tf oS o]-83to] Datas H$s}
= o AMSS7E E7Hs SAHollA] o]
SHh

9) ATN(Aeronautical Telecommunication Network)

ATNS AMSS data, VDL data, Mode S
data 59 HEE 3‘—5‘/\}9} AVHA 714+ E=
LAY AT BRI SPolel BE FEEA

Al 7Nk Al Hsto] g3 Bast 2t
% 4ue R 5 T IIW /8 §F
A B BES AT Aol ThsEel 9T

(2) YA &3(GNSS Navigation)
A B A AES A Al e A AEIQ A

S ARRE S8t g Ao g4 o 24
2l AeHd (Accuracy), 2/ (Integrity), 7Hd

¢4/ (Continuity)& W&dh=
2 9P E D ik YA g A
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S&5H Air Navigation

0

————
AELS ABAS, SBAS, GBAS 59 A Wyo=z
A8 Az eaE E9 oudt 714 ARl

ekt Az Gl ARet 38719 1K 8 ok
e} AJzbe) AEAK) AEH 4xH0) g AR

A W AZNE ATkl AAHe|T g

RS

E

e

& |
aids Type)oll &It o] ofd, 94 F= ol
sto] 710l gAE Arle] FY Aol 7HkE

5 As 74l 313l A|AE 0 2(PBN; Performance

Trajectory Based Operations

(3) B2

1]

o

=2 FHH0

.

ZFA(SURVEILLANCE)

obae] HSHL FI 249 5, £3 7
9

11/‘}01]711 gl

S, ol

9} Transponderg ©|-85to] 57| A, 9%,

1E A =

= o

e HolElE o] g3t Al W
o & w9l FoNBE <lsto]
E402 Qste] ojBo] g A
ole] B 9IS Hofuk Aol

High Performance Airspeed

(1 3-61]

REMICH S Al&

E|

\
I’:’Optimized 4
y,Descents .
'i (TAPs/CDAs)',

S sjorats o] et

2 dofc} iz}
£ e Aol
= A|ol} ¢

< #olgE °]




AOIIAIA Air Navigation Aids

S T 4AI7E =7Fs s "

o2fdt FAIE W2k Al FE71el fAILt Al
b 71er et 745 AEE 710 BAE A
= 0183l FAALR Huli A4 o1&
Alste] wAAR] A shHof Al Al7|HE il A
RE AAZEY 7] F AEE o o U "

EJ AFO 2R E FAIE el Bagh Jret
OE Fe71oM SA" JEE o= TE 4l
& 5 A= A7E el "gAlE e
Z1M = T FE71el Hidt & AR 2549

~

Al & 4= Qi
ol& &l E 3t AH]+= MODE—-S Transponder,
ADS-B, C. ACAS(or TCAS) 5°] ith.

(4) 2= B (ATM; Air Traffic Management)

FFuE HATM)= SAC), FAHN), AAl

3.2.4.2 &5 7|4 ¥

(PBN; Performance Based Navigation)
(1) A% 7|8 61614_4 7}13

AR .

£ azs, 23 48% 4 fds) o
o 27 & H18-S FaA7 T FEA A
He o 243 48 Tol2 Haslsl vy )
49| Aol Has) "t olHE o 2AS
Z2A7)E 8 Walow 2o FYERNAV)| A
urEglon] x|o AL wo Jus A% 7w 5
Foz udE T 9t

s 7 e Aol AE] AR A4

ol 7)&0] %

oL
o
i)

A ok7] Wl Zh veel A4k
Aollde AR e 719 I3 A2 A
Q1L o]z Qlste] F57] AR HA @ 2FALE
A& =7PER AlsfofF st HAZZC] Sl
ol5 JhAdst7] flall HAIRIZIEE 7]t 20074
1362+ 25 Mste] 45 719k o FAA
] T 23L5 o] fldf B Aorwo]
sto] 3% =8-S Atk FOE ol Fo] Wit

>

o

1) A% 715 gye) el
His 7l ol B Ao £%

(Navigation aids Type)ol 2Jgt g o] opzt
370 =Rl Aol &8 A%(Navigation
Performance)®] 7|98 & &3 Wo|th As

7]t gaye o4

m{o
o
op
B
i
(U
off
2d
N
ﬁii
2

3ol vl

p
]
ot
ol
=)
i
S~
ok
ofr
o
u
f
of
o
cgg

(2) A4 B A1 FHRNAV)S B

1) Al ke o) Al Ak
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Tz 5

o

2t Air Navigation

i

O

A4 g
(VOR, DME, NDB )] 9453—6}04 | safofo
o]—‘ji —o‘]—og /\]/Ho] /K-IX]
= Az v g g 512, ol
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H 2FARIA Asow

481 (OPMA)E 7HsHA =1L,
R 2 e " 39 A5(RNP; Required
Navigation Performance)o] S4sHA4 = dct
RNP= 2822 ZAI7E 7Hs ot 2 BAAre] 5
Fa o T AT FLE R F2 A

grt
£
=
olo
st
4
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o
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e,
o
S
2
D)

Conventional

.--'"".

Current Ground
NAVAIDs '---..

paths /
Limited :
Design Increased Airspace Optimized Use
Flexibility Efficiency of Airspace

Narrow
Obstacle

Clearance
Areas
. Seamless

Vertical
Path

RNP

Waypoints

“curved”
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Ao g AMe3} 2= 9 8| 2}

* OPMA : Onboard Performance Monitoring
and Alerting

25Ak) At o)1 59

RNAVZE AlAlsh: §2E Holske 1, 93

77t 8 AN olgREE Bt 3
o=

= FAI7] AA| —KF@/\Q ZFA(RAIM; Receiver

Autonomous Integrity Monitoring) 7]%5¢] 91

z
>
<
o
o2
>
[>
oT
oot
ok
N
=
z
>
<
>
>
=

11, GNSS ZZ(Condition)©]| B]AAIZo|H o] o A 87| ©Al &b VAIEIPNES!
2 2207 &y 2 oy 741 AR} RNAV 10(RNP 10) |GNSS, INS, RS/FMS| GNSS. INS
3 SBASUY GBAS 7|%522 AZALS 7+ DME-DME,
e, H Is ere=H RNAV 5 VOR/DME  \VOR DME GNSS INS
Al 4= itk GNSS, INS/IRS
GNSS DME-DME,
RNAV 2 OVEDME/RU DME GNSS INS
(3) PBNS| -2
o N GNSS DME-DME
A% 78k 38(PBN)-S HE <] 3 (RNAV) RNAV 1 DME-DME/RU DME GNSS INS
22 E5et= Bo]= RNAVE} RNPE 231t RNP4 OPMA GNSS
RNAVE} RNPx= H]3Y B4 HojlA Td35}t, RNP Basic RNP — 1 OPMA GNSS
= 337 AA A T4 2 AR 75 HA3HE RNP APCH OPMA CNSS
(GNSS) Ao 2712 aE) RNP AR OPMA GNSS
45 7[9rrsH(PEN) |
|
| |
RNAV10 RNAVS5 RNP4 RNP2 RNP(3D, 4D)
*Oceanic, RNAV2 *Ocearnic, y RNP1 “Additional requirement
Remote continesttal RNAV1 Remote continental RNP APCH
*Enroute, Terminal RNP AR APCH
“Various phase
(Enroute, Terminal)
[78 3-63] 45 7l B3el 7=
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=58 Air Navigation

2) 3% 71t Y Al Ldo] 8E = Y
g 7IRE F3Y A2 87E= 3 A

o,

olr olr

S

2 &4 (Accuracy), 24 (Integrity), 7}
A(Availability), A&A(Continuity), 7]%
(Functionality)Z zt3=o{oF gtct,

oX, OFO

© A& (Accuracy)

3 AHE o]&ste] I3t AA9 =7t
7 =&} vjusto] #e-= Hlojit eapr}

| BI3AIZES] 95% olAtoll A & AlAE ©F

(Total system error)7} & FEE= A% H9| o]

Well alojof gt

A

) OH

« & A AHE @ 2(TSE; Total System Error)
T A 2E 9= ojH 279 U0 R <l
FB717F Ao A2 2RE o= H= o]s)
EAE Aok Ao 070 YRloR:= 3
7FA|7} Sl
v A4 9= (PDE; Path Definition
Error) : 33 #u]€] dlolgju|o]Ar} A3t

Frol gwe WA Aol exmA 3

] A 2" ALE 2af, A& o] 279
A BRE= 5ol

v|3) 7]4% @ = (FTE. Flight Technical
Error) : ' dlojgu]o]2of ofsf A=
AEE= FrE FASte 234 S0y
QL ENAE] A|2HO] @ 7E I

G AJAE] @ 2(NSE ; Navigation System
Error) : 3579 AlA]| 91z 9} AFYE 9] 71
9] apol & T3ttt

RNAV @& 9 RNP &2 A of|= g
Heg ufshs 2APE F7HH 98 S
RNP-2'= & H|AIZEY] 95% o)/ v A=

SHEE 2P 2NM o= B 4= Sl=
3 AUETE QFEHA, FAlo OPMA 7]
o] @ ES omjgit), RNAV-2'Y #$o
+ OPMA 7]550] $lo] & HIA|Zte] 95% ©]
PEE THOE L 2NM o2 H]
P 5 e AU 84EHE FEE Y]

ox

3

2

o e e e e e e e e e e e e e

‘_._.____

‘Q’ ’ _’+ -t Navigation

Sensor
Error

Actual position

Desired Path
e oL Defined Path¢
Total
System
Error
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@ FZ24(Integrity)
FAGL 3 Al &8 Aol sl A
H g1 A AgEL IYE 5= e

@ A&A(Continuity)
A& Y AR AHE =5 X H87t
A FF71ek g3l gule] A|Age] 8 E= 4
J2 =5

Zo2 Al A&Ho R PP 23F)

adl}

@ 7184 (Availability)
7HAS AYE e 335k s AA
T ALF] ARGo] 7HEE Ag 88k A

ol

® 7]%5A (Functionality) :

R e R e D

3} RNP4, RNP27} Qlth, Al 7k 2% 9
AFH(GNSS)S 71Eo2 31, RNAVIO
& WA 71 Al ME|ATE @ FE A o
. RNP4= 712 tAE golgE4l &
H] 2] CPDLC(Controller—pilot data link
communications)e} A28 a3 7HA] A|A ¢l
ADS-C7} ARZ-EITE RNAVIO gHa22] 2
72 Hal 50NMe]il, RNP4 &-229] X

N
B b
(ST )

[# 3-3] HIATAE &=

FO ool
Y oE

RNAV10

g2
(LIS

)

arrival

Approach

Initial

Inter

Final

Miss

Dep

RNAVS

RNAV2

RNAV1

RNP4

RNP2

RNP1

A-RNP1

2o

03

RNP
APCH

0.3

RNP AR
APCH

0.3~01

RNPO.3

03

03

7 2= 30NMoltt, tief ¢ AR E 235t
7] wj2o] A4 7|6ke] ksl Aldo] QE]R] ¢oF
I GNSS2}F INS &7} =tk E3F GNSS,

=

S o

g4 INS(®E+= IRU)SF GNSSE A 28

a1 9o A|7F Ak §lo] RNAVIO 849 u}

2 & o AR, S5 INS(Ea= [RU)T &
At 57l 2 6. 2A1X7HARE RNAVIO 2

ol Hssi,

« ADS—C(ADS Contract)

ADS-C= ADS - B} AR 752 7421 74
Al Ajojt}t ADS-BE v AHE BE 5}
+719F A 717+l S (E)ske = wiske,
ADS—C+ % (Ocean)olut & v &
ol YA ZAIE LolsHA 57| Y8l 7IAA R

)
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== Air Navigation

2 xglalo] v)3) ARE A A (Contract) T

A) 7| olet 3,

RNAV2/RNAV1C 2 LA =}

RNAVS @52+ 50 738 AYoA AR
wn] &-3ojAl= B-RNAV(Basic RNAV), 5%
oAl RNP5E #7|Ht}, wl=o A= RNAV2
7} At

RNAV5 &2 9] 7+ e 10~18NMo|t},

RNAV5 €82 €3 GNSS9| 27 ETSO-
c129, ETSO—cl45, ETSO—cl460] w2 591
Hke )7k D3k, RAIM, SBASO 23 9
3 Az o] F2 4 (Integrity) o] Al&-= ofof g},

RNAV2 &=+ a4 7h4 2271 SNMo|H,
n]=of| A= RNAV 525 FLISO of/elA
= ‘Q’ Route, FL180 ©|3loAl+= T" RouteZ
23l RNAV2 £82 93 GNSS 87148

RNAV59} sttt

*1 ‘ﬂ]"”o Hﬁ} e 212 7Y Hud
Jol| A= P-RNAV(Precision RNAV)2t1l &
A glon, mlsroA= RNAVISE AR5}
1 9t} RNAVI GNSS, DME/DME, DME/
DME/IRUE &3l o|FojA/m, GNSS A|A">
RNAV5&}F 2+ A3t A& 7FAI FDE(Fault
Detection and Exclusion) 7]&©°] Q59
Basic RNP19]| A8-5|i= GNSS A| 282 RAIM

A SAloAE 0.3~0,INM E= 11 o3}
o] At s @6k RNP 84% Fa= 3
T}, RNP APPE= RNP A%0] Q71EL LNAV,
LNAV/VNAV, LPVE BT 35l go]o]
o, ZAE AZ-S 'RNAV(GNSS) RWY XX &
7],

RNP AR APCH9 ARE& Authorization
Required®] oFAt= A, o] Hats 357 9
B A= HEEA] Q7F7F et < Axjoldt,
RNP AR APCHE &%o] AatAY 4281} 2
= 4 A7 Y AYoA 3L fdst

A ggste] olelet BAZ 4T 4 9o

RNP AR APCHY 7%, AAY +7t+a}
Radius to Fix 7-%o] 61-7;1] AFLETHE Ho| E
Aol Multi GNSS, FMS, A& <14 AH A

RNP AR Approach
= Straight-in Segments

RNP Approach

[22! 3-65] RNP Approach2} RNP AR Approach
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A SgAIE o =0
ETFEl 0|8 YHrts

INS IRS H

DME/DME r

27§ 0| 42| DMER 2§
7{2| & 0| 85t0] 2(X|mtof

VOR/DME i—

VOR radialzt DME 7{2| &
0|235}40f 9| X Tt

F*-

GNSS(GPS)

ECPEEL ERET
0| 23}0f 3x+2l S %|mHot

[12] 3-66] RNAVE 95t

rlr
ot
o

2R(GPWS)T 22 w2 F44S 71

Aol a-E,

NP AR APCHE 5= 79 glo] 2 x RNP2)

= %“’U Aol 2l A9s B, &
frie AR7E P2 0 2 A g ofof gitt, of
=k }— 2 RNP 0,3 0|39} RF leg7} ©]

71,

oo X Jﬁ .HN‘

_\ﬂt‘t.l

i, AFE AE2-2 RNAV(RNP) 2

3.2.4.3 % 7|5t 3L 913 33 ]
(1) A
1) INS(Inertial Navigation System)
INS+= HAH AH] ] 7H5EA9f Aol 25 o]
&sto] 3719 &=, AAl, 9IA,
= Atste] ale A Wske AlA" ol

Ol

Ay

3% 2| 2 AN

B = - W 28R 2 5A)
3} 2 pe) 39 TS AE5T I3
& Hyato] £ Y A2kg Alstel Fg Yw
£ Alsett

Azimuth motor W

Accelerometers

Pitch motor

Mounting frame

(22 3-67] INSQ| TLX
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=52 Air Navigation

— DISPLAY
DATA SYS r

PPOS WIND

1
1
Tkias Y !/, oG orF\\_l /
TEsT~ | -sTs (u)

NAV

o0 ¢

ADFH ADRG ﬁDRE

[22! 3-68] IRS(Inertial Reference Systems)

2) IRS(Inertial Reference Systems)

IRS= INSe}F 22 &3 HEE Aedhe &4
H &8 | 2A4] INSOA ARE-Sh= 71414 A
ol Al HREr} 2 o Aol o] 2 o
235} Roll, Yaw, Pitch=9 ZI&E=E A5}
aL, 2719 A 71 AA(RU)E ol-8sto] 3%
of thet AE 7H&5=e} 7 S HE=S A5k
Aisl= Au]ofet,

(2) GNSS(Global Navigation Satellite System)

GNSS& FH=Aol = A543 5719
22kl 22X AR S o] @kl |2 olatl )3
Al2d"o|tt 8 GNSSE v|=e] GPS, #AJote
GLONASS, 32| Galileo, %=2] COMPASS 4|
28 5o] A,

olgff T 7} A AES H|wdl Ao|th, Z A AH]

del= vstER 2 aAoA= GPS §IF=

[H 3-4] GNSS9| +&

GPS  GLONASS Galileo COMPASS

2 =7t o= 2iAlor | REE &=

FDMA/

Coding CDMA COMA

CDMA CDMA

M T= | 20180 km | 19,130 km | 23220 km | 21,150 km

Period 11.97 hours | 11.26 hours | 14.08 hours | 12.63 hours

1) Global Positioning System(GPS)
GPSe T% vAH 54& Qi8] v] g o)A
e Ao g A4 oo Ay QIS

ol
Fato] 14e] oS WA g AU 1A =

A& 7Hsal o S e A Aol

Il

[E 3-5] GPSQ| =2 et $i%t

HE LK S

1978 Z|Zz9| A2 Block—1 GPS 4 BHAL

1983 Cferela 007™ AfDE A|7|2 GPSE
RIZHE20 HY

1994 & 24709] 20| 25 LA

1995 GPS 2 A 58 M

2000 19| TS AMS(SA; Selective Avallabilty) 715 SE
GPS @it £0i5
=) e} VSE=I9N

2005 ST 1og 4 B 8 I§<t2c> a4l

2006 ThE F|blof 21N HhAt



SIHOMMAIA Air Navigation Aids

2) GPS9] 7|

GPSH4d2 149 A, A4 A A
B2 oOSHe=RH AE A= JH A
T 52 =381 Qe W4 A1E CA(Course/
Acquisition) FE(Code)E A&t AE 4l
50 Rl Yo £rol gouw oHoRH
B G2t SA A g ealvoll Ak A
1t Antsto] olg Az gt ST 4
A e, o] A= A AF S4=
oyl AlZkE gHbste] A%
‘Pseudo—range’g} gt}

FA17]= ALE Pseudo-range®t $149¢] Al
I3 9] ARE o] 85l A= HhHo g
ox2 AR} 3HAY (AL, 9w, 1
=)ok A7 oS A7) Al Aol 4
7Hel §14del Hasit,

GPS Al7l= Yoz f Y 4" RS
ol-g-5kof ufete Ao A2t w=417] kel 9

AN
< ARE vlaskil Fxsto] e JHE At

b
:

3 Fe|she AAF Alo] BE O8a fdezy
Elo] JRE o] gl AR HECRE s
SAet.

GEEES
GPS 9142 SH=(2F 20,1832 21]H 0])
o) 67} A §lof 247) o14J] 213910 2

T

r{u:__o{N

%o
52 vjelslel al

;:O

@ A Alo] BE

GPS 9149 Aleg 45t 9 Helst
= AP Alo] e shte] 3= Aol (Master
Control Station)i} 5719 ZrA]=-(Monitoring
Station), 12]al 37]¢] Uplink ¢HllUE A=
o] Qlt}, 919 4 A= FReHE 7o 3
7|7 el ARI7E F Aloj= o8 Hifjolx|e, 3 A
olarollA= FTE 948 BAEE #Aste] 7+ =
2 Alol=9] SHUE F3 GPS 914dez A=
& ARE $AToEN 94 A4S 5713}

5lal 5-Aloll A A S (ephemeris)& 243t
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AN

NS
Gaithersurg
b¥ Cape Canaver

184 -

iy f ‘I-.\..

N

3 o
&

Monitor station
Upload capability
Backup control station
‘Master control station

[22 3-70]

® A R
GPS] A7 $8-2 GPS S:417]0]eh, GPS
FAIZIE GPS SPeIM FASRE Fakeel 5
ZE oL, AU A, A A5E A
2lBka SA17] 1709) St S W] 5L A
Wt Al A, AR 2318 s 2
o

APS B3 (Pseudo random noise number)
2 $40517) WEgolt. RES Kol7] YT
DGPS(Differential GPS)& AM&3l= 7%,
GPS F41710= 914 Al29] 5 ANE v
TA7|9F FalE el RS-232 59 Al &2
E7F WAL GPS ZHIE A8l AHg-st

. :.I A e
\,__ = A

LS i - 1
3 .
| Ascension @ Diego Garcia —@

GPS |4 Hof=

7] 98 A= TSOc—129, TSOc—145, 146 T=
olof] A= Ao ES SE5hoof 5H, A
710|828 Fejof w2 5lo] Qlofof St

4) GPS 94 4l

Z¥7ke] GPS 91492 S1Adell EAE AlAI9] Al
ZF gl ez 91de] A, Ay ddE A=
uet A, A= oA HAS AT A S
| 23 3 #AA|(navigation message)

A4 .02 Wi, 9 AR O/A 3

[

i

Z(Coarse/Acquisition code £+ Standard
code)@t P T = (Precision code)@} 3+ W&}
(carrier wave)oll A& FAIHTH

C/A FEx= QIRk] Y=o Jloy, P A=
© A Aoz ARESH | Sl S E A o

WAEE o|gs Yoo, dostd P 2



SRHOITAIM Air Navigation Aids

® $14 Az 23}

GPS 44171014 138 Atel7] SlehA
Aol A1z, 914e] 917, Alze] Aelope]
asith, 914 ARk oAl 2= 9] ixlel
A50) A|dolA] HlE AFe] AAx7ke
GPS 9o aie 4413k A59} $U% A1E
£ GPS $A17]014 WAEAIA H]aLste] it
o] T TN WATHE QA 2470 4

AL 8 7S, ko E AMEEE O/A
Eofl 4 1~30]8 FEO| ©A}7} WA,
%H AE T 2e folos oxr) u

-

el 23
HeSe o4e) AsE ARAZIoRN o
A2 WA, oA e BEo] 27)7)
A2 o AR,
R 24

CARY W 94 AA o
s TA A 12 58k AAEe] A5H

y A |
ok g AR W Ao gk oy
B $AlEE HukE $415H lolH GPS
GAZ|A 4418 AR AlAgkET o
o] R 4 glet. 441717} A4k GPS
9149 A Eat Az ARo] SA4l%7]
A7HA) ok Bk S oA M= 91xet
= QxahA) gkt S14el TAE AAE o)
9 AL AT HB S Bas
A 8025 WASH= Clock Drift A4S

Aol LAR5 SR

5) A AT ex}o] B A

HELeRRH AT A5 Z3}staL 3
of AE=E wol7| fsfiA= 14 Az At
£ HAJstojof g}, HA el whet A A A
A= BAGAL FHro @ F1= SBAS(Satellite
Based Augmentation System), GBAS(Ground
Based Augmentation System), ABAS(Aircraft
Based Augmentation System)”} $Jt}

<;;M;l G ;

[33 3-71] GNSS ¢4
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=58 Air Navigation

@O SBAS(Satellite Based Augmentation System)

A7 A= 36,0004 2 0]E Ag2] 5419
A& o]gsto] B FEE Algchs WAoR
u]=0] WAAS, 39 EGNOS, U29] MSAS

ol et

+ WAAS(Wide Area Augmentation System)

WAASE stetolE 231gt nj=i} 5wl df
5o FHeIRt A ollA 4, HAE GPS
Aoy AEE AAAE A= AN

(GEO Satellite)S o]-&3fo] AM&AFoA A&

I Wide Area Augmentation System (WAAS)

@ Wide Area Reference Station
receives GPS signal

& Wide Area Reference Station

"}ﬁ? Wide Area Master station uplinks corrected
signal to GEO Synchronous Satelfites

|\ eus

(22 3-72] WAAS

186 -

Satellites

@ Wide Area Reference Station

ﬁ Wide Area Reference Station
data is sent to a Wide Area
Master Station for correction

@ Wide Area Reference Station
ﬁ? Wide Area Master station
[\ Gus
GEO Synchronous Sateilites sends updated

WAAS signal to aircraft equipped with WAAS
receivers

7]

|
I
L




SIHOMMAIA Air Navigation Aids

Sh= Al&F o R shefo] dEAvt AUTHE
H]£3to] 38712] WRS(Wide area Reference
Station)2} 3712] WMS(Wide area Master
Station) & g% o] 1Tk,

— WRS(Wide—area Reference Stations) :
GPS H/H /\]ga 2~ 2] o}% ;\v_

— WMS(Wide—area Master Stations) :
WRSZEE 3= AHE 2ol GPSY
Q2S5 B A35}o] GUS(Ground Uplink
Stations)E &5to] HAAEl e 54

90w HpsHe 3

Check 04015 A7 l 128

it Thik, WAAS 7]50] ke 2o A=

HF=A] RAIM Check7} o] &0 Ao} gt}
WAAS 7152 71 $=4171= TSO—cl1469)

710l 3) QlEHt,

» WAAS®| A

WAASE 7.61E (259 E)9] 917] Heh=7}
QAtE, 22y s A9 Yol AA
% 1.0metre(3% E 3in), 424 1, 5metre(47]
E 11in)®] A=E AlFstaL 9tk o] WAAS
o] Al [LS CAT [ ATE HojQl 41
16metres(529 E), 42| 4,0metre(13, 19 E)
£ WSS

® GBAS(Ground Based Augmentation System)
GBAS:= DGPS(Differential GPS) Nae &
B3] 3 21 20NM olujol] = 579
A A, AY AL AR EE Algshs AlLE
olth, GBASE 19908 FE3H A7t Al
e Qo) 2|27 2012¢ 29HE =Y H
Hl Faol A GBASE ©]83F CAT- 1 59 &
AH|2E AJZFSEAL itk GBAS= A2t 9
AL QU= A H GPS 4l
%

_|>~l

v

|

o

—~

&S

)
m{m

i
Ll

Sk 1 QXA $14 ALEE ol 1 o
T WA 7S RAbe] HLAE A}

i
au
kI

%Kl

—~

VHF Data Link)2 &34 &%7]
WA OB A, ARE 7sat HeiRl
GPS Al=9] 471 BEs A5
4 9lch. GBASSH 22 A
25 FHo AXH GBASY gt 22 O
SMO} AlRollM = 7] AEe =g 4 S
£ WAo|th, GBASE ICAO|A At gofo]
™, LAAS(Local Area Augmentation System)
= "o A *P’lé}h Bol2A 7P% k=

=2

ol Al

s

oE
-l> 4o

l-'O

EB
X
fh X

7Ul-5\_ /\] 7] 2~

rr

%

ok tnel Rzl A5 g A7)
A5 A28 Y FEe| Wa ¢A Bt

3 AR A RN E T WS olEsH 937
ot olUje} XS o] A} 7Rs A Hrt,

HE
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25 Air Navigation

Differential corrections, integrity

data and path definition

gl

(22 3-73] GBAS

ERR

AAF A= 3~47)9] 7|52 241 7] (Reference
Receivers)ol4] GNSS A AHE $Al5}10]
THE FYRE F Agder Hifjo] GBAS H

gt AAeh o] AR5 VDB(VHF Data
Broadcast) QHEHUE E3to] 37]of $Alel=
R A=) gk GBAS CAT- I AH|IAS
AlFsl7] $13F AV AHl= ml= HoneywellAb
ofl A 7jket SLS-4000 50| it

Fa71o] GAEE Au MMR(Multi Mode
Receiver)= &a-7]o Ax%E GNSS SHUE

AZVE o] &3l 2FAtolA e = Aol
o} 327] &) AH] MMRLS 1)< Rockwell
CollinsAFe] GLU-930 S-o] Qit}.

® ABAS(Aircraft Based Augmentation System)

A= 9de ok AR GNSS HH
& AT SBASY E¥], ABASE 37
HAE AHE o]&sto] pAlE FRE 74
d(Integrity)& AHsh= Boltt, ABASE
RAIMT} AAIM, + 7HA] W o] Qlet

=2



SIHOMMAIA Air Navigation Aids

* RAIM(Receiver Autonomous Integrity

Monitoring)
GPS #A71E gHoRRE A8 AT
o] A, el AEd Azrt E9 A4

HAAE AAst7] Y8l RAIM(Receiver
Autonomous Integrity Monitoring: 4=417]
AA FAd AADE sl Felgtth RAIME
o rie AE F8719 48 YA o
ot AEHIE FHAlshe 71 0lth RAIM GPS
AL olgatol 912 AXE B 1) S 3

U AAA Fo2H Aol T4 o2 4
AL zholy ex|E 9J%9o] AlFEE ol
grlolt, &5719 fAE 'R W7l sl
M= 24 7l9] f14de] FaRid, RAIME At
$317) IsAE 2% BAE SiE 2] 918

ol Basirt EAZ} WAL RAIM alert T
AAI7F Yehd=d], 7 9149 7F Ui A
2 7% ‘RAIM not Available’©]gk= HA]
A7} Yepbal, RAIME o€ 7H538l A9t gl A
EoA AlufjstA] =H ‘Bad Satellite Signal,
Serious 8= WA] A7} LFERATE RAIMO] &
EWJM H[go A Jede 2pehe @A
e 7490l RAIMS 25 < A1 ool
ARZE Lej=t), RAIM alert7} &HAT
=2 A&S A9 ‘stop relying on GPSEH=
WA R 7} ERdTh, 9499 AEl7 U 9
o+ $AIZ|E HEDL ‘stop using GPS'gh=
WA A7} e,
GPS 44171 IFR AollM &3 oA, &
H|3j ‘%741 Terminal H|3f ©A|, 574 A71HE
AR} 2t vle) Aape] FRet ey dAof #

f

e
ﬂ
H1
il
-0
N
<
E
j9

» o =
=
-,
s
B

i
i
s
[e]
<
Ol
o
=)

i,
fo
st
o,
do r

=
2
ot d
09‘:
O
I
lf
>{\i
o

Kl
39,
2

]
o
o

§2 N Lo

& o
o?dé.
~ =

(o}
ook
o ofh
s 3
=
= 1o
N
ofr o{-ﬂ
Zm
4 N
ot X
2o
[‘EQ
e 5
e
N

2
ot
o2
o2t
£
Lo
%
2
e
>
N
Y
o
+
L)
i)
=

N
olr
-
%)
>
il

ogt
N
)
=
i
o

o ot

71(TSO—-145, 146 ¢1&< HkS 4=A17])
%= 9] RAIM Check”} E 2314 Qt},

2ad

(T P

« RAIM 7}F8-A] 9| =(Availability Prediction)
otg] 22 Garminl000 GPS 4417]2]
RAIM % SBAS Optiono| thgt Aot} =
FAR= HI3 Aol RAIM 7|50 A4 o= 4
SEAL Ql=A] wRotskal Qlojof gttt RAIM
7)%5% mofsl7] siA= ‘COMPUTE RAIMY

ACTIVE GPS GPS1

GPS SOLUTION 3D DIFF NAV
SBAS ACTIVE

(BRATIH PREDICTION,
HWARYPOINT

ARV TIRE
ARV DATE

COMPUTE RAIM?Y

P.POS
U6:56LCL
11-JAN-18

[ 3-74] GARMINI000 RAIM Prediction
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& Z5A17 RAIM AVAILABLE' 77} 1
B AIM2 A4 2FHsstal Sles onlst
H, ‘RAIM NOT AVAILABLE' #-7-7} vetet
H RAIMS A 2H58kal QA o B & GPS
£ o] &7 AIHTE Flastolof Ptk
(G10009] %4-, 574 Way point =2t ETA
+1559] RAIM AJEIE ol =)

@ AAIM(Aircraft Autonomous Integrity
Monitoring) : AAIME GPS $£417]1& t}
2 9y Asd Z B ALty

Barometric altimetero] <1435t 225 &

ohe AlLElolH,

6) GPSE o83t B|3) Agk AR}

2FAH GPS7} FAl9] A4RE G457 )
=] gelsteiof s, GPS 282 POH/AFM
o|i} H|8Y 14 (Flight Manual Supplement)2]
gzl 9] ol Al 8= ofof jitt,

GPS 94 1142 GPS NOTAMO 2 4]
B2 GPSE o o o8 u= HHd
NOTAME= Belsto]of gt

Fa71 HAE 948 eAlvle AR w2
d(Integrity)& ZHE flsto] 25H 914
HE ZHA8k= RAIM(Receiver Autonomous

Integrity Monitoring) 752 Z+3go]of it}

Aol A3 44 4 YLAE 2, 1
=

A = AFolle 2FAMIA B EE Al

N

O] RAIM 484 AHE &

AR 307 Hoe

oAl 1AIZF S71A] RAIM A RS A5,

8 A7) HIFY SAEE ModeZt AHs4]
o7 MeEn], 2t Mode 2 A& th2 RAIM
Alert Limit %7} CDI Sensitivity &< 7HIt},

ZF Mode' 9} thart 2

+ En Route Mode : &3} ¥4 (ARP) S 2 HE
30NM Hf

;1NM§ Terminal
/ + o
T o

RAIM Alert

[22! 3—-75] CDI Sensitivity & RAIM Alert
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» Terminal Mode : &3 3 22 E 30NM
o

« Approach Mode : #F F A (FAF)
2 2NM 2|5

N
& AT Fixe A5t 9 928 Aol
Aste = {feeto]t}, Fixe #7e] A|Zb} &, A3
A4, 37 AR, A A A 5L
o g Jfdo] S AZHE o= Z
pointgh= 8015 AR o) AF2
2 BUste] AET ol T} B mAAE
Way point 2017} o}A7}A] Quka o 2 A}85] 11 )
o Fixths go]e} Zo| ARgstaA} gt

e 7Ie &

1) Way point 3] 3FA] ¥
Ao 59 o5 AE AMg(e..

WAYPOINT
{Non-Compulsory)

* WAYPOINT (\-

{Compulsory) Y

@ @ @ FLYOVER POINT

[212! 3-76] RNAV Way point

@ ZJAF 7]HE ) A| AT} -2 9)x)of Q1S S
324 AH(e.g. OTR)

@ Erld ZelolHi 2Aet 2415 & AT A
&(e.g. DF410)

2) A% 714t 818§ 9] A3] Way point
® Fly—by A13] Way point
* Fly—by A3&= A& olFste] A3 A4
(Way point) o]de] nje] A3E ARt
’ OLJ‘7]4 RNAV A|A”IE A3E o535k
7'
- A3 /\]ZL A 7] 2 Waa4 &
mof ofsf A4 Fh,
* Fly—by Way point+ \@/ *i FAEH

@ Fly—over A13] Way point

* Fly—over A3l= A& v]e] AlRFelA] ¢
Al Way pointE Al'd S0 A3E A2k,

« SA PR = B|EYE shof Wk AEk & e
o &2ttt

« FEU Fato] thgt o2 1t R5h] ¢
off A3)7F AlAtE= Fix 2 RNAVZE 7Hs3r
RE 347)= Fly—over turne & 4=

* Fly—over Way point= @ @ Z IEAJE,

* Fly—over way point~= 2= JL7HIAF, IF,
FAF, MAPt, MAHWP, HWP, AWP, DWP)
of ALE|n], MAPt, MAHWP, HWPX b}
T A] Fly—over way point® A| A=t}
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[l 3-77] Fly-by/Fly—over Way point

(2) v)3) 2 a3 Ar

eI
(Airborne Navigation Database)

& ol 8stol As 7N FBL 5] fleiM=
FMSel e H3y HHe} 8 JHE ol-ggi),
FMSo|| e u= vle) AHet o3 A= A AlA
o &2 o2 2E91H Databases A5t of 5}
], ¥E3}5 Databases= ARINC424 S|z ¥t
53 A8,

1) ARINC(Aeronautical Radio, Incorporated)
ARINC+= 19299 A=H H|Fe] dA= 57)

o k(m 29, %HP A% )7 5

7ot Arof HFE Y
11, LRU(line—replaceable

3tk ARINCS A
A 7\A)H} 37 7ve) BAL A

3
3
41
by
PN'

oo
ol
8

)

H]2(ATN, Aeronautical Telecommunication
Network) & Al&she 2oL, & WA= %
A} Avle] F2L AR Aol

ARINC+ AEES(Airline Electronic
Engineering Committee)S &35}y, AEES
+ Airliner 345719 3] At Zu]of thgt &
= FHE AR,

2) ARINC424 Database
ARINC424 Databaset= = AIV17F27] 7}
o] zb vehe] &2 AR yta] AxHAIRAC)
4] wkEl gt 7t FEAelN Baw o
= Data(e]l; company route)S A= sko] =+
Al 7 Fe|w Ty g el 74
5}al Q)= Navigation Data®|t}, ©| Database

= 132-byte fixed—length record FE|= &
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3) T AR FAHAIRAC)
ATIRAC(Aeronautical Information Regulation
and Control) 33 €3} ¢ wralo] Q3

e AR ke AR TAACE Fod 3
[e]

* Collect the data

(3) A% P2 Leg 43

o oAl ExHtextual description)® F
AxE H33kE e = HEA|A Databaseol] ¢
gato] ARg3ttt, AAE F53Hcoding)sh7] @l
‘Path and Terminator’ 7Hgo] A-&%Hc}t %7] A

o P2 Aol A (fix)E 282 FAsAY A

718 2 EE t2 g9 AA-3 g3 (overlay)dto]
ojFolRenR HMuE A ey Ak A
A

)]
&S]
+
o]
N
N
inss
1%
(i
o
3
1o
2
o
>
ot
2
il
ofr
o
i
i
.
K

Ao FollA g FHES legt pathso] A4
= PR FAJHTt. Pathe v]eo] I 7o
24 tracko|Y coursed YE7} HW, 7l fixty
altitude 522 A% termination pointol] 2
off T2 = patholl= 4 2] EAIRIY,

AR #H2 Ao] | 427} ¢lal - dF = (great

[& 3-6] Path and Terminator

. For@at per AFII'NC.424 Path Terminator
+ Revise and maintain database
Constant DME arc A A Altitude
Course to C C Distance
Deciia.on: Direct Track D D DME di
« Information to be included rect Trac istance
KR n_nformahon ¥illhe pracssead Coursefrom a Fix to F F Fix
* User interface
* Holding pattern H | Next Irg
Pilots (End Users) Initial | M Manual termination
* Ensure currency ) ) o
« Execute updates Constant radius R R Radial termination
* Responsible for working knowledge of avionics using
Track between T
database
Heading to V
[12! 3-78] Database flow
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circle route)7} gell f-o]sfjof gttt Eujd 29
o = ARINC 424 leg typel & 7+ A3t
o 2 e FARE S o
o] l=dl, A WA FA= pathg,

terminators YERAT}H

lo

e b
2

of.

>

i

AME-5hH 712 A9 lege ‘track to fix(TF) @t
‘course to fix(CF)olt}, AMEE= Lege &
23709] leg7t &&= =dl, 15 97l= RNP
leg T4d°ll o853, 147 Leg= RNAVe] At
ailag

@ Initial fix or IF leg @ =2 E= AR7}F A

Aslis 24

IF

[ 3-79] Initial Fix

© Tack to a Fix leg : & way point Af0|¢] E2H

PR

[Z22 3-80] Track to a fix or TF leg

194 -

® Constant radius arc or RF leg : Database
dHH 2719] way pointS L3 413

o
HEA O g AAAS leg

&0 saox
& Oy
® ARC
A CENTER
? FIX
gix
SiE
&ig

[12! 3-81] Constant radius arc or RF leg

@ Course to a fix or CF leg : FixZ &dh=

inbound AF&=
_ cree —— > -
080 3

Course is flown making adjustment for wind

[a&! 3-82] Course to a fix or CF leg

® Direct to a fix or DF leg : @&37]2] &4
AAJAA = 7ol AJAHE = fix7HA]

Unspecified position

DF LEG > #

[12! 3-83] Direct to a fix or DF leg
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oo

® Fix to an altitude or FA leg : Database?]
oL fix2HE £ x|o] A A] A

g EAF 17179 leg
: Unspecified position — =

FALEG
080

FA leg is flown making adjustment for wind

[22! 3-84] Fix to an altitude or FA leg

(@ Track from a fix from a distance or FC
leg : Database°l| J=H E43g 2|81} A

25 4% Eds i,

FC LEG
W 9 NM

[212! 3-85] Track from a fix from a distance or FC leg

Track from a fix to a distance measuring
equipment DME) distance or FD leg :
Database®] Y=ld E43 A3 DME A
A2 RE o] EA3F DMEZIA] $1A3t leg

W
FDLE o
0

75
&

[Z12! 3-86] Track from a fix to a DME distance or FD leg

© From a fix to a manual termination or
FM leg : Database®l 4=€H E43 At
manual termination of the leg®] FixE

23 =)

f

Manual
termination

080 =] LEG

FM leg is flown making adjustment for wind

[ 3-87] From a fix to a manual termination or FM leg

Course to an altitude or CA leg £& 1%
of =gt wf7px] o] Aok

i_ Unspecified position — g

090
CA LEG a

Course is flown making adjustment for wind

[ 3-88] Course to an altitude or CA leg

@ Course to a DME distance or CD leg :
Database®] ¢J8E DME A|H=2HE X
DMEZ}#| 2] 7 & (Course)

20

D10

.- X

CD LEG

[212! 3-89] Course to a DME distance of CD leg
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@ Course to an intercept or CI leg : T

legell X Jet wj7t2] o] £ 7 Z(course)

-

1% "f\;;;;"g

090° -
CI LEG

[Z22! 3-90] Course to an intercept or Cl leg

@ Course to a radial termination or CR leg
. Databased] ¥8%¥ VORY] #t] ¥ (radial)
714 9] 7 Z(course)

AN
%?eo, ‘9’

oL

[22 3-91] Course to a radial termination or CR leg

Arc to a fix or AF leg : DME A& 25

At Al(arc)E FA8k= Fix7lA] 9] leg

<>

owa

75
&

ial
KW“

[22 3-92] Arc to a fix or AF leg

® Heading to an altitude termination or
VA leg | 8 11%of =23 w7tz 9] 2+
9] B13 leg

. Unspecified position s

i

090
VA LEG >

No correction made for wind

[22! 3-93] Heading to an altitude termination or VA leg
Heading to a DME distance termination or

VD leg : Databaseol] ¢18% DME A]A9] &
g AzlollA F=2 w7hA] o] A9 H]3Y leg

)
o D

090°

Y

VD LEG

[212! 3-94] Heading to a DME distance termination or VD leg

@ Heading to an intercept or VI leg : T
legol] wAFe wj7kz] o] 29 Bl leg

—’-

5102--‘_;3;
090° s e

b -

VILEG

[22 3-95] Heading to an intercept or VI leg
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Heading to a manual termination or VM leg
& 270 ol TRE= A9 ¥ leg

3= Manual termination

070
VM LEG

No correction made for wind

[ 3-96] Heading to a manual termination or VM leg

Heading to a radial termination or VR
leg : £7% Zrielo] MY A2l )
|3 leg

P@f‘?af’ &J

&

YA

[a&! 3-97] Heading to a radial termination or VR leg

Procedure turn or PI leg : A&} A2]7} A
e FixzyE 27 A8 9REel o
=9 legoll A7 171419 leg

PI

063° —

[ 3-98] Procedure turn or Pl leg

@) Racetrack course reversal or altitude
termination(HA), single circuit terminating
at the fix(base turn)(HF), or manual
termination(HM) leg types : race track

patterno|yt S=8F A3 (course reversal)7}

o] 01| 1= fix

- 50
-,.-i,‘a‘i\ HA - Terminates at an altitude
- HF - Terminates at the fix after one orbit
HM - Manually terminated

(212 3-99] HA, HF, HM leg
(4) 45 714k e o] &3 A7 AL vIFy
214|7] 501 F3 A&

7} FMS(Flight Management System) % 7]
£9] g LS ol o] 83s

B o4 B A2g

= 35 3 A
5[RNP(Required Navigation Performance)]
AL O R ks 1 Qi)

RNPo|| 2 ARSE= 94 38l AAHS A
& A 7]7] Y8l SBAS, GBAS 59 B
A ANARE 251 glon AT} FAFE
ule} 3= B[S opu e} Al7] &7 v
7hssHA =it

= v "ok &
o} Jdsk Aol Q4 EEE RNAVAES
A-LE)| 2] ok ey Aekof tigh 7HA] ¢ A

& al
71%5°] 7Fsdt RNP 7HET 85, A o

>1\l

A AN = 2
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Z}=] [e) A
2bstal, 3 5

< W2 G v AlY
A FE10(EA el 24 RS 7198t
o, FE18(7]E} FH)o| ‘NAV/RNP APCH
%= RNP APCH with BARO-VNAV'& ¥
718toqof gt

@ 422 735} J©7} AT == RNP APCH H2}
= DH(Decision Height)7}#] H|g§g 4= Q)
[e)

D
™, DH= 2509 E o]4folt},

>

® A7) AA| T84 7HA] (Receiver Autonomous

Integrity Monitoring : RAIM) 7]%<& 2
F 4E[RNP)Y o|§ 7S wets)
© HoR ARSI QT 2FAR= GNSS
TA Q4 T RAIM 8102 GNSS &)
o] Brlssle] oh2 g8l Srho g WAoo 1

b

! !

Lateral Guidance only With Vertical Guidance

LAV LP LINAV/VNAY LPV

SBAS APV-Baro APV-SBAS

Supported SBAS supported

Lateral only Localize
performance with
Vertical guidance

[212! 3-100] RNP Approachl| 55

2) RNP ApproachE #I3t GNSS =41 &H]¢]
a4
@ TSO 155 W2 914 BA A&l =41 75
2 744 A 715(RAIM)®] qlefof gt
*« TSO—cl29 Q15 44171 : WAAS 7]50] gl
* TSO—cl45 ¢15 54171 1 WAAS 7]50] S+

pisE

@ Navigation Database=2+-E HAE AT
e 7Is0] oo g,
ZZA= B 31 glolgHo]lA W AZE
o] vhzio] i HlAAIZE B

Qstelof fw wE d A 39

>~
32

Foz qas 43} A8 Hgel 13
Hz AZEA AgEoIAE o Hrt,

7]%(turn anticipation)©] 1ojoF

[# 3-7] RNP ApproachZ &It GPS 4:41719| 715

GNSS AI7I 7I301| 2 2 HAt
A Its R
WAAS (no) WAAS (yes)
LNAV Its ts
LNAV/VNAV Xetd 7ts Its
LPV =ts ts




SIHOMMAIA Air Navigation Aids

3) GNSSE ©]&3F RNP Approach® Course
Guidance %]

@ Angular guidance

e AR E Yot A=E 4ER A
o= AL 2 VOR, LOCALIZER Approach
2e Aol dfgEet, Hold JrE A==
| st = CDI9| Blojd 277} 2yt 3
7] §IA7F 2 2o rRE daes F4A
oy ¢ "y glofu &2 oufgit o&
£9] VOR Approach?®] 7% &F=2 Eo 2 HE
5NM "ojzl z|5ef| 4] CDI7} 1/2scale(5)) o]
WHhH SHA 2 RE oF 25009 E Hlojd A
|32, INM EojA 2™ oA CDI7} 1/2scale(5)
Yot FAA =R E oF 5009 E Hlojd
& oJu)git,

SBAS 4lo] 7hs?t |9 CDI jift=s
FAFO| A 29 INM, Thresholdol4] 0.3NM ©]
519] H 9] Wol| A ZAJSHLE Angular guidance

% itk

o

)
o

okl

%

¢}

b

i)
ok

@ Linear guidance
A2 FAMORRE Yot AES A= 4
Sh= e 2A, oE S°1 RNPO.3& U=t
GPS LNAV Approach«] < CDI7}F Fdf
HolE % %o Threshold2HE &3~
Hofl #Algle] oF 18003 =7} Yol A
ddt, = CDI7} A2 HofntE 7370l FAF
OIAE 71 AN 18007E Hold 2
o|m, MAPMWE F3ko] 18009 E Hlojt A
= oJu]gtt,

ku e oy

1

mlo

o Lo

( 06NM | /le

[ 1] [\
|'III 1 lll' 7 Q:’:NM N l2nm 4 °-¥NM\\\ [2nm
)L‘Z‘E: \ | 2.0NM { ( 2.0NM

1Ls LNAV eV

[22! 3-101] ILS2F H| St LNAV, LPVC| Final Approach Scaling
4) GNSS ©]-&3F RNP Approach Z&

[& 3-8] RNP Approach?| &5

Approach 5 WAAS/
LAAS  Course Typical
3 42 uidance = Minimums
TYPE s oo ¢
3 H T
LNAV NP* no Linear MDA (400L|E)
LP NP WAAS | Angular | MDA (300 E)
WAAS
LNAVAV NPV | (JIBHE | Angular | MDA (400 E)
7ts)
WAAS
LNAV/VNAVY | APV | (H|gt& | Angular DA (350L|E)
7ts)
LPV APV | WAAS = Angular A (200L|E)
GLS PAR** | AAS | Angular LS gcﬁéé M

NP* : Non precision approach

NP + V** : Non precision approach + Vertical guidance

APV Approach with Vertical Approach| FXtE2 43 2 %]
42 QHIE HMBatL ILSHE Het=rt =X| 2L0t semi
precision approach2} ofCt

PA** : Precision approach
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@ LNAV( Lateral Navigation) Approach
LNAVE: Lateral Navigation®] 9FA}=2 4] 8}

5719 GNSS Sensor(SBAS =4l 7] A

31S)E &3] Linear guidanceo] 2J3F A= o]
(Course Deviation) AHTHS A|3Hk= 1A
A71"E AxZ2 A HE MDHE 4003 E9

¥t

SBAS =41 7]%°]

=L [e] 3%
o= 7§‘r, ZFAE

o pe

2= GNSS 4
Zlo|x= FAF 2NM Hojl=
RAIM Checks & stojof at0, F =% A
4202 RAIM Warning< check sfojof &t
T}, GNSSE FAFOA MAPt7HA] 0.3NM<] %
& HAsto{of g,

0715 A

@ LNAV + V Approach

LNAV+V+ Lateral Navigation with
Advisory Vertical GuidanceE 2|u|s}n
LNAV approach® FAFZXE Touch down
point7}A] 3°9] ZFeHtE 7|12 sto] ALt
79 =& A= oY AR (pseudo Vertical
guidance) & Al &sl= H AAo|c}, LNAV +
V A2 Al Aol &7} step down L= GA|= %

Z ko] MeJolw LNAV Minimumo] 2-g-Ft},

® LNAV/VNAV Approach
LNAV/VNAV Approach= =% %28 ol
o 47 A= ARE Agshe Ha Aol
3 2| gt B AlF> LNAVe} 2o,
2 A2 it A A2 baro- VNAVS}
SBAS 7|5& &-&3to] AlgHr
baro - VNAVZ &-&7] Static system?]

_{

A EA4E Altimeterg& GNSS 441719 4H
skl ke FRE AlFshs Welty, 2yt
baro - VNAV HHH-L Static system® FA43}
st 2 E Altimeter setting, 250 W2 @
b For AR R gE 4 ek 1
Ut o] GNSS $A7|= 318 BAsl=
SBAS, GBAS 75 2.2 ul$- gz on,
Z1o wket GNSS 41719 48 A= oS
0.3NM(550meter) |4 40meter=,
o] A 3bmeter7HA| F7HE ATk, whEbA
Q7L HHAYE 4= Q= baro - VNAV Wi dj4l
SBAS 7152 &85l A3t Glide path A4
&}
A 5813 bar —VNAVE 0]3—6‘}01 Glide path
Aol A= A
AEs D AR Huzrt dong @
Tof| W ik HAS HEEA] & F=ojof 5t
W2 oA ol Al 4= Sl
LNAV/VNAV Approach+ Glide path Ax
T Agstez gy 7\‘juT__L(APV)QE i
2 24 1x+= ILSHE 2 350~4009 E
ol DAZ 4=},

SR AR

EASEE 3

E

ARE ;(ﬂll:ﬂ—‘; AL o]_ z

@ LPV Approach(with SBAS Approach)
LPV+ Localizer Performance with
Vertical guidance?] ¢FAZ 7]Z£2] LNAVY
T2 B2 A AlgEs HT Aol
LPV A AA= SBAS =4lo] 7Hsgh GNSS
A2 91 AEE olgste] £ W 47 7
2 e Agsts dApolth, LNAV/VNAV
Hxfet &2] SBASE o|83tEE % H2E
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Angular guidance’} 7Fsdlal, 42 2 ESt

YA A E o] &3lEE DAE 200~250 ER

HaAo] A 714 AAA} O oA |

T}, baro Altimeterg ©]-83HA] &1l SBASE

olgatel 47 A% ChiE AFHonz 2o

Ao 0] TE @2} AEE 7|9} setting .2
]

=]
2~ Z 2~
FE EAE 3l 22 S 4 ol

i

® LP Approach

LP Approachw 4% =% Alsdhe=
Localizer Performance approach@A], 7]&9]
LNAV approach+ Linear guidance %412
2 % 4= E AlgshATt, LP approach
= SBASE o|-835}9 Angular guidance A
0@ 43 AR she A WA Pl
SBASE o] §35tE2 LNAVEHT Fuste] 42
ARE #7084 ol A 45 LEE o
Y & % 9lck, LPS) MDAS 5% 3005 Eo]
Ay,

® RNP AR Approach

RNP AR APCH9 ARE& Authorization
Required®] oFA}E, &9 flallA] HIEA] )17}
7 A2t M AAjo|h, RNP AR H2 3
Huro] o HT 4o BeIde F
ob7] ol LAAHFBA, FF], ZFA
off tigt 77} d sttt

RNP AR APCH:= E4fo] Aeh A|Y e &

A ZAE THlE AGelA & s
2gsto] o2t 2AE AT = dem, 4

Shwo] PO st Aol G ol

(e}
5
N
ok
)

22 Aol M = fAstA 2
k. BE 712 g oR Fd AR
Ao 2 RE 0% ool A7
A2z o] ou RNP AR
APCHO| 79l A% 7t} Radius to Fix
T7to] T AMgEIth= o] EAo|tt,
RNP AR APCH: Multi GNSS, FMS A| 28],

A% Q1A B ALY 2 B RARE 2
3

rr

weody @
N
u

©
o
toh

rlr oo
N 4>

1A

e 2
= F A adle g

TS RNP AR APCH H<4= 9 §lo] 2 x
RNP9| 4% AollE 87 =g 7FAH, &
A G AH7} P07 Al gy ojof st}

& RNP 0.3 0]3}2} RF leg7} o] &5t}

Z(ARP ; Airport Reference Point) 2 25 -E]
2472 30NM ool Eo1¢kS w| Approach
mode® HAHS £FA)7 "ARM FAIE &
2l &} olfjiRE =41 7]7]9) CDI A= 9
RAIM& En route ©HA|(CDI: £5NM, RAIM:
+2NM)o| Al Terminal T (£1INM)9] =
2 HAHEY 7Y [AWP(Initial Waypoint)
7} 30NM Hrof 91S 7 Approach modeZ
‘ARM’ E|tgte CDI %= ¥3}t= &-5717F 30
NM ofujol] L8l7] M7kA] dolubA] oh=tt,
Approach Mode”} Arm Ho] ¢Ji1 FAWP
2NM o]uiof] & o, Approach ModeZ} &4
sl RAIMY} CDI A=+ Approach Mode
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B8 Air Navigation

| sateliite Signal Information

Satelite Constellation Diagram [ GPS Recelvar Status |

[T YTy p—

Blue; SAT locked but not yet used
- | 3BAS Status
Checkerad: SAT excluded by FOE [

b Green; usad SAT

1 1Ll

| Hollow: SAT Data being collected

]

| D: SAT used differential computation

[22! 3-102] G1000 Satellite ZFS AEH

2 vHch, FAWP =2 2 9NMejlA CDI 7
= + INMoJlA + 0.3NMZ HHfich RAIM
7} CDI9] ZA =7} WHel= FAWP 2NM Hhof
A HE JEA =] XSk A2 Ramp—
down(CDI&} RAIME] ZF=7} En routeo) Al
Terminal Sensitivity® B AY Terminal®|
Al Approach Sensitivity® HIH= A)o] H=
53 CDI Al sfjAlsh= b EAste Al
oisks ol Egol @ Aolch, FAWP 2NM ©]
oA 2F HL dzoll Yst7] $17t Vector

2 RTFI W A R g

=

23 Y22 Approach ModeE A& 4=
QA ®o}, TkeF FAWP 2NM Aof| Approach
ModeZ} ArmEA] ¢o ™, Approach Modes=
A=A o2 ZAlolal, AH|of| FlagZl Ueld
Zoltt, ol2fgt AJefolAl RAIMZ} CDI ==
Ramp DownH A o g ZEA= MDAR
7ot A= ¢F Har MAWPE H|3gt o2 A

g A2 Ageof sty XFAR= Approach
Mode7} FAWP o]de| 2-5%=A] Approach
Active Annunciator?} GNSS $£A17] S HEEA|

shelsfiof g,

® A H+ dat

Missed ApproachA] MAWPE A1} Missed
Approach charte] HAE Way pointd &
Az AYPE =4 =254 ZAI7E Zast
™ MAWP thaoll A4t 225 Fsfiof g},
MAWP =2 AHof Missed ApproachES &AIs}
57| =W CDI =+ ZA] Approach mode(+
0.3NM)©}|A] Terminal mode(+ INM)Z H}¥H
Al H3 #A71E MAWPE Al 23 Ao
o}, 47 MAWPE Al o A0 &
Al Zl3go] ok & Aoltt, MAWP =2} Hof A
315 aiA= 2t Elek, gheF Missed Approach7t
SHSER] o, GPS AV = HF AY F
Z(Inbound Final Approach Course)& %1%
skof Z|A|5HA| Ht,

O
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HE AIS71e] Halet AL
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StSHOFMAIM Air Navigation Aids
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) Lo Lan e o
‘_ (]
i ITTATRTI PR RTATITN ]

varv I "
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. s " "

m I
muTICaL ul t! e

T

- ; 5'_:-\«
iE
L i ==
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]
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A2 2%
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2) 2219 base lineZ 2=t Z 243} A%
AlZIT,
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4) E2E Y Ze7]e} HEAo] Yz
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o] |#}7] HaK(Variation)E 445t A7
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oAl HEE ARGt F2E FA5H] -?48]]/\1%
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.
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258 Air Navigation

Use this scale:
read direction on
scale over meridan.

Center hole
over meridan.

o
'y




AOIIAIA Air Navigation Aids

FFE oAt 7IA ] A2l ofgfe] A=
7} Sectional chart(1/500,000)0]282 Z g€ 9] A
2] A Y-S Elste] s 97TNMo] Ht,
3.3.2 & AAHEKETE )
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of It
Slide Rule Facex= & 7119 &30
KR

[e]
5 o
W, Wb e DR Q% Me F4L V|EoR

HU
)
2
30

HEE
I_ LT
i
TRUE
AR . 20 i
5 2
T 5 5
: 4
T
Z‘?z- -
Gty ,1\4\"
£y ‘lﬁ.ﬁ .gﬁﬂg
st o™

- 205



e

=52 Air Navigation

S)AsHA| E ol e}, wiEe] daFa AL o Q=
Wind Face®= Q&% - Biro] Wkt gh57] Bk
< AN 5 QR 360° RE
BA Jlow, 11 QHRoll= vie] AR, A4S
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2o Aikgt = Qlek, 60 (14171 BAE FaL
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-

(2) Wind Face®] 44
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Aubo] it vjeko] 9Jgke mje o] A2 A=
XO8 o]FsHA Hrh 1

Airspeed correction
window
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Hel &, 98 28

Density altitude
window

Temperature scale
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A7

[T 3-107] & AlAHEEO| Slide Rule Face?| +4
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o] Bol Wb WFOR vigre] SEUF AEH
of thsto] B2 Hek. 3

¥
LA g2 9XT ¢ YES TP B4
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Angle)& F-8h= EFLoltt,
Wind Face®] ++2+ [219 3-108]2}; At}
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=52 Air Navigation
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Slide Rule Face?] H1Z2% =52 A
A2 R A lonw okRol 105 v
Z.9] 100 S FH0] BE A GEw)e 2ok
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=52 Air Navigation

A =ue ded 602(12)7 2NM °)F

Tt W

M dE ARE0| AIZHE 12gallon0|
X H=2F0| 96gallon uff HIZH 7FsSt
AlZ+2?

Speed index©]] HPZAZE =5 125 w311 v}

2% w963 A5k oHE == 8:004]
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8:00A| 74o| EC},
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(5) TF19] it
1) Statute Mile2 Nautical Mile©. & 3Filel=
HH
AARE] B2 e 7600 Statute Mile
o], =& 66°]= Nautical Mile®| FA]E| o]
Utk o] &L = Miles fidE= X
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1229} AA| &= oHE wa 1o Hoh
=H| : 150Nautical Mile= Kilometer2 2HI5HH?
L o 1565 S =5 NAUTO|| IA|A]

%% £3 1508
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2AS Yehy = FUEL LBSY 3hita
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B8 Air Navigation
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StSHOFMAIM Air Navigation Aids

Folo] RS Hgilofof gt HE AR H
YA|Zkof| wIF|StaL WA vheke] Joft
719l =% Al wet geirinh, 37 diEs 3y
7l €% A0l FF= MAER &% dee ¢
A= BFYPstuA} st YT =S AESlojo
o}, WEIEE 7I9F koA 37 HeE BA
gt arteof),

1) 719} 1= (Pressure altitude) 2] AF&

U V5 A QaiA=

%= (Pressure altitude)& ¥ofof gt}

41 719t 2

" Method for Determining _
Pressure Altitude Alternate Method for Determining
Altimater Altitude Pressure Altitude
selling cormecti
28.0 1824
28.1 1,727 \
28.2 1,630 \
28.3 1,533 \
28.4 1,436 \
28.5 1,340 \
28.6 1,244 ‘\
28.7 1,148 s
28.8 1,053 \
28.9 957 o
290 3 263 T]o f;a:q 3
291 = 768 elevation ;;
@«H{__292 673 ] ,
29.3 579 ;
29.4 485 /
29.5 ag2 !
29.6 298 ;-" i
i b / I, ——
29.8 112 ’ Y __—d_v
29.9 20 | /
29.92 0 To get
pressure altitude
-73
-165 \
-257 \
-348 B
304 m -440 N
30.5 g 531 From I_ie[d 2
306 Z -622 alevahon}
30.7 =712 s
@<[__208 =l
30.9 -893 ,
31.0 i -e83 |/

[0 3-124] 7| T= SR

719 1EE QNHE Hojd AuEg
719 29.92inHg(1013, 2hPa) 0.2 Hikat

DEolt}, 7]9f LES Pols e

O IS o] gele] Foie W
S 215 1,0009 Egtal 7P S o
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1000+673=1,6731| E7} =
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@ LEAE o838t 7Y 1EF o= W
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A A E =
N7} 719 Aot}
® At oJ 3t B
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2) Flight computer(e6b)S ©|-&5}0] =%
£ b= W
2 Eo] o] F3}e] Fi(Field elevation)
7} 4,7085] Eo] 1 QNH 29.50inHg, £J7] &
£} 9509 U WENES el uhHo
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=52 Air Navigation
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of AgE= Ate] Harur AT AjEER
Hlggsie et AA 37 S sshe 719 Al

4714 =(TAS)= S71Rteh,

dE &9, &7] =71 +20CQ 7Y 1= 5,000
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7Felo} Ago] WAEIL 7] =
&0z vy of &
dotof gt =y 7ol %
Sz 3719 AA] S E2
SHeUkS FASER el SEA7F Qlopd
S5 upsker gkt Za vt Qi

rr
1

o |1
nf)
_Lco.u _mg: OH
i
N d
ol i)
oy X

ox,
o 29

2FAe= 2L

=
H1
rutd
ol

2
rr
D)
o]

(RO TR N
)
2
20
rir
1S/
rE

=
N

& &0, 97] 2&7t -200]1L Ftf7|& =7t
558 Ee}t & uf MACH NO+=?
1) MACH NO INDEX #of -20CE 9311
2) MHZE =1 558:ESt UAH= wE2 ¥

©™ 0,907} MACH NO7} Htt,

oAl &E &9, 97| 2271 -20¢ of MACH NO 19]
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