B

oH

B
BH

pn
X
<0~
N
fo R
~
L
fUze)
) - "
o= B gy
) ﬂArO
= @ S
op N
o | T o o N
=g U
WS < A
o | § _ N
N | g il
| T o
— X
+
FRHE Na o= T weHR T T K] NAWEm N B (-ReH) NoaoT N RO RO







i

714 u) 2 7l 718 AT

2 HIME “FRARD Y

23U

2020 12€ 19¥

2020.08.21. - 2020.12.19.

N

OdaT7l

R

o Np
= o
N
o
Jl
B
=
e
O

al7
olo

job






A 1%

puze)

i
7K

SR

A2 A

od?g] ﬂ-]% 1;% lﬂé_ﬂ

A3 A

£

A2 =W FE71AN

69

:67_7]/% Aiﬂ]i 7]% @3‘%

-

;OO

158

183

R

s
_rOO

o

=

225

=225

226
+234
237

10

B

FHol R&D AFY] 3

"
3}
5

249

249

252

255

T
H

N

EK

255

257

258

]

N
<

e

I
VAO

e

;OO

A3 A



262

A 4%

262

263

264

(AANAFS TR Q. A A v

A 3 A

271

A5

271

Mo
L

A1 4

272

=

PN
=

(4D) 4 At 7]
7R AE 7))

=1
=

G

7173 E HlolH

2

Lo (AF AFY 1.1)
2. (AF A4 1.2)
3. (AIF AR 1.3)

Al 2 A

279

1=1)
PN

{ AR AAIZE A2

R

290

296

Nlo

ol
=K
N

—_—

e

ot
oF

Ho
ﬂu.o

oy

SR

297

304

2. (AIF A 2.2) &3

316

320

(e AHd 3)

A3 A

321

pul

L. (AIF AR 3_1) 9JAL

329

2. (A% A 3.2) (3871

3. (AIF AR 3.3)

Al 44

336
340

S7EMN A AT

2

A

ARhA] 2 27)

A9 ol A

Al 6 %

341

L
—

=

=1
=

174 A
(

A
L

LIRS

A1 A

353

o7

<

A

Abd el

A2 A

365

372

A7

372

372

A7} 7]

3

1.



373

0 QLTI Th | ] wereerseesseeessssessseessssess st s

3. Al =4

376

(Logic Model) /}__,1261

[€]

2

377

/‘51—/\1] }‘\jj;g

I 32

of wh&

g

RS

[€]

Y =R

A}

4.

386

- 387

71t &3

A 8 %

387

]
{E

o]

iz
{E

o]

400

A 34

401

;q] 9 ;g- % S TP TP PRSPPI

403

B
it

i
o

405

o
il



= B = B = < A = N = ~ -~ B = B - < B = <~ < B < < B < O < R = T - ~ =~ T < R - < R = < B =~ B =< R -~ R =<1

=5

1. TDWRTF LLWAS EAL H] I weerreeesssseessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 3
2. LIDAR 7]% 25 T AFTFA] correreririt 10
3. ADS—B, ADS—C 7 H| I rrreeessssseeeressssseessssssssissssssssssssssssssssss st ssssssssss s 17
4. Z F&E TDWR, AMOS, LLWAS A X E B} o, 19
5. U ZEH ) AFTFZAIH] GLA] A E] e 20
6. B 7|AF THZA B TFE TLE ARG croereereereessness st 21
7.0 23] QA A F]ATET B A E] e 29
8. U AMOS TEZAFE AT B} A E] v 29
9. BFET] Z]HE TFE 7]Zn FITF e 33
10, U] AP ADS—B A G B} e 35
11. AMDARS} Mode—S TJO]E] H| I wrersrrrrsssmmsssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssanss 41
12. 7143 2o HRE S AF (20190 7]35) e 43
13. LAMP A2 (XA (2H 0] A), ARFE) BZE e 51
14, FF7)4A R A 2B A HD I Fh 70
15. %L%’—ﬂ@xgy_ /ﬂu]/\ q]/z} g_l %le /\13]/\ ........................................................................... 74
16, BFZAAFA G A H] 25 comvvvveeeessssssmsssseeessssssssssssssess s 74
17. BFRI)AF AU 22 32Q Q FAFF correrereeeesssssssssssssssissssssssssssssseees s 34
18. A BT HE A AE(NARAE) 327 QA& e 85
19 7140 Rz o8 A Bl U] BFEALY] AZ ZFE e, 37
20. 2017~2019d Aul7] EoF aA|So WE XAG W AGFE oo 89
21, SN oM ABE JATGT O] e 163
29, Thread™ ELEMEnt ThA]  sweeersresssrsssemssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 165
23. ICAO ASBU Block THAIH/Element ™ Al 5L & ceerresessssssssssssssssissssssssssanes 166
24. ICAO ASBU AMET Block 1 Element™ 27AFF (53 vs 6FF) wovvresmseessonee 167
05, 7] 25 FEIE T ettt e 169
26. Asia/Pacific ASBU Block 0 @ Block 1 9-A1429] wrrrrrsmemssrisssissssisssssessnnns 175
27. NextGen Implementation Plan 2016 ZZIR/FZEZ | Q e 185



187

156_%1- (2012 — 2022)

=

28. NAS #A=3}

-
it

188

z‘;HL (2021 — 2027)

1o

NAS 53}
30. "=+ FAA NextGen < 5% o AF (2017~2021) wreererrerereesemenmenenininiiniiininenens

29.

=
st

190
201
202

A oA AF E-= (https://cordis.europa.eu/project) ««ww e

31. MET information®] enabler T-E ci s

=
it
3z
Al

-
Hr

T
wK

il

2=
Hr

wmr

Ho
___.OO

of

—

0

i

22

AP CARATS ZEW EN—49] @83} 4% 412

34.

=
st

209

i

jpuze)

Ko
3

3

&
A HE CARATS 2= EN-69] sty HF A&

QE CARATSY

AE CARATS 2= EN-59]
AE CAAMS

35.

Ay
ar

210
9213
216
219
233
234
240
243
265

o] 6§%7;”

she] 97

3

jm

g

iz

=

B

FWE A AE(NARAE) 71 QA e

3)
5ul Akt 1070 F A 2Al

Fa 48 2 AR A
%Eﬂ%—‘?— NARAE /\]_%j

3]
=)

7
S EA| = (NARAE) 4t

==
=

-

£

)

(o]
tg 047_114 /‘;:]zj' (2017~2019)

FuE A 2~EH(NARAE) Al

A
z‘;o]-%"/\]_uaﬂ quljJ /\E17§l %ﬂ(2018—2019)

1

[}
1

[}
1

[e]
1

At 1)

=2 Iy /\],%tg 20204 01])1\1’ H]jl_

5}

39. ZFA )
42. 20213 7]

45, U] &

36.
37.
38.

};L_
_’1\_1—1‘_
E
E
_’1\_1—1‘_

o
o

K
ze)

of
W

o

TR

5}

o
=2

53. (W

-
it

A3} 269

=
o=
Hr

-
R

A% =

h=i}
=

3

54. (W

-
it

ﬂy!
n_mo
22|
Hr
No
e



283
285
286
308

0

B
i

Alr
)

=)

Mo
fred

B

0

B

Ho
L

B

14 dER

58. ADS—B, ADS-C &

-
it

312
313
342
346

N

Mo

22!

348
349
350
- 353
356
360
365

370
=371
=371
= 376

Lo TSRS
/ﬂ] /g;g

a1

A A AN

E|

)
JO

A BE AW A AL g

A7t AEAL A

68. MF-TAE AL A2k o
A7 AE

66. NARAE—Weather &< ¢

62. R&D A ¢]
64. TRL A

71.
73.

E
‘;:zj‘_
_YTJL‘_
E
_YTJL‘_
E

0

u}]
3
oy

T
oF
o

22!

377
378

381
382
383

383
384
392

o

R

)
1

0]
T

[€)

-

Y

Al 7}

1A A3 3]
79. 294 AIAF
A

80. AATFAIE ST HFH corvereetseessseess ettt

76. ICAO Doc 9750, Doc 98832] KPAs$} KPIs &
77. AMET B1, KPA—Benefits, «weeerressseseserecssessserssessestensssnssisssiessse s

75. A=
81. U
82. 2019 =

78.

-
st
-
it
-
it

394
=394
=395
=400

('20.7.)

A

Mo
—

el

AngE W FAN(B737-8007]5)

714 7 &

=
R

ol

2=
T

(o2
H

86. AF



M R
e MR« AN o\« A LA oM« AN\ N o\ o\« M\ | Do N o\ « N « |\ NS« AR\ SN | RS« N\ « R«

I
fuich

1.3 3378 2= 13F 270 AF] AT HIZ @ QA e, 4
2. AMOS AJZ2E TEA] i 7
3. LIDAR A Z2 B JEAJ cortemeetseristisse sttt 9
4. AMDAR /\]Z_:‘%] :erg ‘}l %og .......................................................................................... 12
5. AMDAR HLIL 57| sererereerereteteteteii 13
6. Mode—S2] Me2 A o] (interrogation)/E IL(report) BB wwerreereremrisseriesiinen. 14
7. ADS=B $60 THE cerreeeeermeeieeisti s 16
8. Q1H BB 7| AT AH] A A] B e s 20
9. &3t 2 ML JHo] 4D FTF 7| A TS FEA] e 23
10. U] TDWR S0 AFOIE triiiiiiiiii s 24
11. "= TDWR, TDWR/LLWAS—NE, WSP/ASR—9, LLWAS—RS &% A}o]E 25
12. AWOSS} RWIS E3tol| o3t 7| A R Al F FHQ] e 26
13, PUMS SR T AFO] o wererueutntststtnttetenttt e 27
14. 62 CWINDE Z &1 e] TZ1F A 2] BT} e, 29
15. 22438 FH Aux AT Aol B=TH] HIX] SIS e 30
16. A3 7]AFA AFZ 7] TFEHF e 31
17. QB XRAIN FFZTE ittt 39
18. 337 W= 7)|AAE AZA] REN(FFZZBFFAL) e, 34
19. ADS—-B A& %3] @ e, 27 Y -EE FEI e, 35
20. EMADDCY] Mode—S A& 3 HUEE 2 AH|ZA e, 37
21, Mode—SSF AMDAR HJIL soerrsereeesseeesseesssessesssssisssassesssssssssasssssssssssssssss st sssssssssens 40
292, BT O] 87 ADS—B FAFTE et 49
23. 71 X AR BHO] FEE s 43
24, AWPS H T TSmOt e, 45
25. B 2ALTH THAE 7AAZABAAEY] EETL 46
26, B 71 &/EE/EE BT HE AN T BT 47
27. RAP/HRRR Model Forecast Sllite .................................................................................. 48



q
d o

d

|
o

M R
MR A o\« LA LA o\« AN\ |\ (NS« A\ | N« N o\ « MR « |\ | R« A A o NS« R o\

Id
o

28.
o 29,
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
ol.
o2.
53.
o4.
59.
56.
o7.

RAP/HRRR ZHHF/Q] TLE O] o Q1 A& reverseessseessssesssssssssssssssssssssssssssssssssssssssssssss s 48
AROME E o A& GG i, 49
AROME Airport A|Z=¥19] A @ AF 5 Zh8 HEAD e 50
3224380 AVM—PRDEF AVM—HKA T Q] v, 51
LAMP AFEE ] ettt st sssossssssssssos o 53
R TFR GAFE o SA] A B (LENS) B EIE v, 54
G-KTG W& a|ZF @ R FEZLE H| T coorerrreesnerssssssssssssssssssssssssssssss 55
OV FR S FUJAITF TFEL erverssersemememntnemiiitisiitisimsistitiistseissistsesssstsstisens 55
7| AFTEEY] QT GT oot 57
27| AT EF] T AN STHA] A B] e 57
HRRRDAS Foundation for Future Implementations i 58
Terrain height(m) in the HRRRE e 59
LAMP/HRRR MELD $ A TLIE a2 oot 60
LAMP/HRRR MELD Al & 625 oottt 60
NBN image ViewS} NBM Forecast viewer G]A] s 61
NBM A2 72k o= (Blend 36A17F dlH) AlS G A] s 61
GTG 2 A|ZE T a2 vttt 62
GTGN TES coereeeeeereetsts ettt 63
GTGN A]AED BB ettt s 64
A2 B A3 Fog panel TZE A A] e 65
1l A Fake] A Zo] @ FHES TE B 98] HIE 66
Google ‘NowCast’ 7] AFalH. Z T} e, 67
T AARA B A H B s 70
AF TN (BFE T T AT TF) corereereneneentetett e 71
A AT ] BLA] 2B (WATFS) ovsseessssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssones 79
ACOM Q] HF-A] 22 Bl OF A I ceerereieitiii 73
ZIAA B SR (TWXXM) QLA O] 5 O] B] v 79
SWIM(Z 2R 2R R FBBFTFE] I vt 30
ADE PG E} 7] AR Y LRI i 83
JIA e BZ 018 S-gubel A EFAF AN 37



q
d o

d

|
o

M R
MR A o\« LA LA o\« AN\ |\ (NS« A\ | N« N o\ « MR « |\ | R« A A o NS« R o\

Id
o

58.
o 59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
7.
78.
79.
80.
81.
82.
83.
84.
85.
36.
87.

2] 87 FFAF S8 A HBF(2019.2Q~2020.2Q) wrerreersssesesssissssssssssissssissinss 38
120l AAE D ATFE(2019.2Q~2020.2Q) wrrrrerresssssmsssseeressssssmmssssessssssssseine 38
ZA 7120 AAE 2 ATE(2019.2Q~2020.2Q) wrerrrrersrererssserssssssssssseen 39
ZAA 7)Fa0 AAE D ATE(2019.2Q~2020.2Q) rrereerrrrerssssssssississssssssinns 39
ADDS S AJH] 23 correrersssssssssssssssssssssssssss s sssssssssss s 96
GFA BFH G A] El JoAT wormerreresessssesssessssssssess st ssesssess st ses et sess s sons e 97
FPT BFTH O A] ceeeesseeeeeessssseesssssssssssssssss s ssssssss s ssssss i 98
HEMS SIAFO]E. G A] trerrerereruesttsteteiiieteiiit et e 99
Ael A2 T35 CoSPA 54 & o= AT 0] e, 100
AOAWSSE] Z2Q TEA] QA8 wrvmmmemesssssissssssssssssss s 101
NextGen Weather OFF]EIR] wrereriesssssissssssesissssssssssssssssssssssssssssssssssssssssss 102
ITWS(Integrated Terminal Weather System) AT weeereessmsressessssseesee 125
CIWS(Corridor Integrated Weather System) JEAITE srrreresesssmrrsssssssssssssssseee 126
SEAR TOPLINK @A E 0] MET AH|Z JEA] coeereeessssissrssssssssssssssssssssssssssssns 130
TOPLINK Z 2 A E O] Ho]E] TEF 7NN IE crorrrrrrmssssnssssssinsssssssssssssssssssssssssssssns 131
OPMET TIOJE] TEZ SHE rrrverrrreeessssssssssssssssssssssssss i ssssssss s 132
OPMET®] ‘Graphic Low Level ForeCast’ I3 BHH s 132
OPMET A% 7] 01T TZ S crvvemmesssnsssssssssssssssssssssssssssisssss s 132
HeliBref® HEMS G A] wrereeeeesssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssne 133
HEOTAFZE AVIMEL «+erreeeesssssoesssssoessssmssessssssoss s ssssss st 134
EWAS 2IAIZF 7]AF Z2FA Gl A] sroeereerssssssssnessssssssssssssssss s 135
EWAS Weather 2541 0] JEZ crrrssssssssssinssssssssssssssssssssssssssss s 135
eWAS Weather 54 9] On—Board EA] s 136
eWAS Weather Z5A 9] WA TLE corrvvmmsssssenssssssssssssssssssssssssssssssssss 136
eWAS Weather S50 HPEFA B T E covvrrrerrssssmmmssseesssssssssmssssssssssssssssssssseees 137
DREAMS Y4, 28 A7k YH]Alo]A B FA 0] 7]2 womsrmmmmmmmsssssrereereenens 138
Q) ATMet FFETLE] G B crrsrrrresssssssssssssssssssssssssssssssssssssssssssssssssssssssss s 145
QE ATM T 7] AF K| 22 corrrrvvsvmssmmsseesssssssssss s 146
TMAS] L BFO] ANE] TE T wrvvvsrssmmmresssssssssssssssssssssssssssssssssss s 146
CAPPI 94F0] AT FTT ATC T SH o 147



q
d o

d

|
o

M R
MR A o\« LA LA o\« AN\ |\ (NS« A\ | N« N o\ « MR « |\ | R« A A o NS« R o\

Id
o

38.
o 89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.

MSTA o] Z9] ETF 8] T] 22T g]O] wmmrrssssnsesssssssssssssssssssssssssssssssssssssssssssssssss 148
HKOZ7F A Z3H= HKIA 7] Q 0F s 149

S sbol| Al HKIAS] BFEA HEEF o Z0] o A] weevveersmmeessssssssssssssssssssssssssss 149
BF0] 871 ADS—B A AT corrveressisessissssi s 150
ATC Weather TNFOrMAtion Portal - s seesrrreseeseeserserssssssesesssessesssesssessees 151
738k ) Eo] UlSF WIRE AFZE G A] coeeererssssmssssssssnssssssssissssssssssssssssssssssssssssssssess 153
IATAS] Turbulence Aware ZHE O] £0] H U e 154
IATAS] Turbulence Aware ZZE F6] FFTA correrrresmmmsssssssssssssssssssssssissns 154
Turbulence AWAre VIEWEr BFE wemmmmmmmmmmsmssississsssssssssssssssssssssssssssssssssnaes 155
WTIC(Weather Technology In the COCKpit) wrssesmsmmmmmmmssssssssssssssssssssssene 155
TFALPA TWI JEZ O] A] rereeeesssseeessssssssssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnss 157
BRI /7] A A A T ceeeereeeeneese e 158
Global Air Navigation Plan®] ATHA] B cerrrrremmmmmsssessssssssssssssssssesssssns 160
SFA| 2B A3 A (ASBU) 71 R EO] ] AFTIA] covverrerssesnssssssssssissssissanes 161
ZQ Z7} FFFIWEA] B TR AE i 162
ASBU T4 (ICAO GANP BITF)  weerrevsssmmsssssnsssssssnssssssssssssssssssssssssssssssssssssssssssess 163
TIZETIE T (0] ) wervessssseessssssssessssssssssssss s ssss st 169
T2 TIE T 7 coveesseeesiiiss i 172
ICAO GANP/ASBU—APAC Seamless ATM Plan b FHA I e 173
Weather Integration & Impact Translation - essssssresssssssssssssssssssssnssans 179
A 717155 (WMO) BBFA] TTFZA] 22 B eevennsnssssssnsssssssssssssssssssssssssssssssans 180
K A7) T WMO) A FA] 22 B covsemmmmssmsmsssssssssseeesessssssssssssssssssssssssssssssssssseeee 181
NextGen EZAE JJHF ELI o 184
NextGen Weather OF 7] B crrmsisinsssssississsssssssss s 186
NextGen SlZF (2015~2021) wrrrreeeessssmmeesssssssssessssssssssssssssssssssssssssssssssssssssssees 189
20219 % NextGen SFE7]AF FHel alAF TJEA] e 189
SESAR B BLOFH TRA LI covvrrrrrrssssssmmmmmssssesssssssssmsssssssesss s 195
Key performance areas in SESAR wrsrmmmmmmmsssssssmsssssssssssssssssssssssssssssssssees 195
ADWeatherCube MET —=GATE SChema - s eeseesresreseressmesessnsssssssmsssssssssssssseas 196
SESAR Weather SOLUEION - wsessressressressemmimssemmssassssssisisssssssssssssssssssssssssssssssssans 197



M
d

o

A=

o

A=

M N
AR A AN« L\ oM« AN AN « N L N« N\ « N« N o\ RS« |\ « B« N o\ D« R D o\ RS« R

Id
o

o 118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144.
145.
146.
147.

?:]g}?l(’18~’25) ..................................................................
A e F nEA 28 Z=27] 29 CARATS MET FHE i,

o2
e
of
18
r o)
i
=
(32

e

e,
re
O
>
=
>
H
wn
u
Iy
=)
es)
=z,
>
o
o
o,
=]

e
g

CARATS Z Tl ENBDO] BT JE creerrererrerseseneninintit

1SS
e

CARATS ZE ] ENGQ B JE creereereerersresenininiiiit s

%1— 1;1_; 5]U}ﬂ—1ﬂ _?4/%] /ﬂ-%% %]—_g_ ..........................................

12& /\]_oduﬂé Oﬂﬁ H]%(ZOZOLJ) .........................................................................
Do} = E S5 NARAE #d Apgdate] AN 2 7|t as)

D SR

ko
offl
o%
HE

RJAFF]  werseeessseesssesssssssssssiss st

N N N
o
offt
o2t

o
ko
offt
%
ME,

S

N
o
offt
e
g
>,
>
2

i
H ™o oo B
£ oL 2

o

ot ™™
o
SE,
>,
>~
Dol
K



252

ko
b

0
g

fop-

%2

=13
=

I 149, 7l ZoF 8 AAR 71 )

253

%
iz

)
~

0
g

o 151,

260

N

261

ar

Ho
s

262

263

111‘% 155. H]?ﬂ iﬂﬁ]},‘—_

264

121 156. NARAE—Weather ZHEIE  crerrrererromemiit e

273

19 157. 4—D Wx Data Cube

b

3.
H

19 158. ATM—Weather &

274

2 A E 9] 4DWeatherCube
111—% 160. EMADDCQ/] X]",E_._ Mode—S Z]—_,EJ_ '{’:Xl:} E]%Ei% .‘@ }\-‘IH]‘}_\_

hyaA

19 159. SESAR

281

282

13 161. Mode—S MRARS}F AMDARSFO] HJ DL eeerrrerremresreneninisiininiit

282

12 162. AMDARSF Mode—S TJOJE] H] T wrerrreerrseesserssesssisssiseisseissesssenssssssssssssssssssssssssseneos

(AMDAR) 2014.11

=
=

FA2E T

B!

1

284

%

13 164, ADS—B A}

287

0

O
_zrl
o

Nfo

=K

ﬂv.o

Ho

i
M

22

292

o]l

jpase)

— CAPPI <

g

&5 =
<3
b

=2 167.

298

FA AR FH{

)

a9 168. 714

B

ﬂJﬂO

i
M

300

12 170. AROME 29 A& ooﬂcgjﬂ

306

Ak Akar

ol
=

al

A

w

1% 172, 2008—2017 ®] =t

A

ke A
29 174, GTGN A|&Ee] &

12 173,

311

S Y
= -

317

/\]v/—:@ dﬂ/\]

o

&7

% 177, eWAS



q
d o

d

|
o

M R
MR A o\« LA LA o\« AN\ |\ (NS« A\ | N« N o\ « MR « |\ | R« A A o NS« R o\

Id
o

178.
o 179.
180.
181.
182.
183.
184.
185.
186.
187. =
188.
189.
190.
191.
192.
193.
194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.

NextGen Weather OFF]BIA] i
NRC Convair—5800] Q-8 Z2] wrrrrrimirisisississsssissssis s
NWP A
NWP AJSE — EA] ZSE  coreeerieeessesissssss s sssss st
NWP ZIZE — o 2 A|SE  crreeeesreeessiseessssssssss st
NWP AIZE — IO A5 e

— TLAFO I AT, et

oy

Cockpit Simulation Centerol] 4] Beech 350 A|E B OB ZF v 437

WTIC Z2a28e HE|H gulolr] 7S ZHE] TAZH O] i
SESAR ADWXCUDE +rerereereresresmsmssssessssnssssssinsssissssssssssssssssssssssssssssssssssssssssssssssssssssssessens
SESAR Consolidation & Translation  -sssesesscessecessesessessssessssneesssnesesnnees
SESAR MET =GATE  rreeeeeerresesresesesinssssssistssie sttt sssse s sssss s ssssnns



M
d

o

A=

o

A=

S N TS
o g g g g g g® o o

q
o

H 208.
209.
210.
211.
212,
213.
214.
215.
216.
217.
218.
219.
220.

92 SESAR 4D Weather Cube MET—GATE ZIA] sereeeeessmeeseessseesseinsnisssennas 441
2 SESAR 4D Weather Cube MET—GATE S0k AH s, 441
4A—D Weather Data Cube®] M Q] wrerrrrmiesnriseistissiissis st 449
4—D Data Cube A2l Z18]= EZQIE] T3l O] E] Als s 444
NextGen EA, NAS EA, Cube Architecture®] |G FEA] oo 444
NextGen Weather EnterpriseE THEstgh UML TFOJ O] ZLF woveersemeresemeneeneen. 445
4—D Wx Data Cube Framework - 446
Multiple Enterprise Networks forming the METI Layer s 447
Data Cube®] ZAAIS Ho]ZFE ALYl TFO]O] L8l s 450
Hub and Spoke, Store and Forward « s e, 453
Cube Node as an Origin SErver s e et 454
Distribution server with many—to—one relationship e 454
Cross—Organizational TOPOIO@y s ssressersseesesmisesmieeiiesisesmissassesisesssssissssses. 456



FANG 2SF

FRAE W& H o] A

A2 FH FF71F AulE JleME 83 2 AAY

ICAO GANP ASBU A|53(16) T4 163-165

ICAO GANP ASBU A6¥('19) T4 165-166

ICAO GANP ASBU 5%3} 6% Hlm 24 167-168

ICAO ASBU 7|&=Z=w 168-172

ASIA/PACIFIC Seamless ANS Plan (2019.11, Version 3.0) 174-178

ul= FAA Implementation Plan 2018-2019 187-188

tl= FAA 3371 o4k F2 d% 189-192

SESAR MET A X o] A g 198-202

fre F3714 #-E Ve o4t 202-203

CARATS(Collaborative Actions for Renovation of Air Traffic System) 07211

o] HAlst

A3=F 713Q4FE A 7)1 EAF(2017-2021) HE HElolE 221-222

202145 7)1 Fo49F A 3 F371d R&D AA HE 223-224

3371 R&Dsh Add FEwER FeugAsy 5 @A

(NARAE)

3717 R&D9 I EXF NARAE #A dA HE 247-248
6F AHdel A H

R&D FZAA &4 2 AFGFRAAA A (Qh 341-346

7144 <% (TRL) 23 347-349

NNedsE: IgE AYEF 22 350-352
773 Abd e e

F7FATNE HAH =9l e SAR =4 374-375

SAE A% 378-385
8% 7IHEa}

4D FE7)dA eI AFo R AR i mE AA Bl A 392-395
55

BE2 11 #A= 498-508

% B 2= )g)
ICAO ASBU % #aidxd=e] dA&S F7}
i D AR #HE L Fo od vy

oo"
rlo
r
B
td

i)

A 7)8E o] A §le FEUIEAHIL Ve

T A
=]

J

Aol A H4l
x 77 93s)




L

_Zr—L

Jl
B | B | oo
oo | e
2T NN 288
SR
oo T | X
© S A | A Ewm.u.u
N N G
zZ R
S S {J ] K]
e\l e\ C=3 C=3 — 1 1
I =
il
~ |~ <
Mo | Mo s =
° | °
o LE|EEr | X%
— a a oo O oo T fe) OU
e Clw =
= | = | ... ~ | RN
B | op | o 5 ||
o |lo | o | Eh=| & BT
S Ee Wo | @r
et oot s oF
N N
T T T A mﬁn)
of <
_ Mol e[ B | '
44| T T
S B 5
SHEEEE- X =
=3 M nmmﬂ 0% Nro Eo ‘E°
5 ~
A _ ~ N
_ O X B =
e et ~o-| B | B
YNNG R N o | @r
M- M- M-
(I 5 5 4| B o

or

ol A

S}, TATA

2

b

A AAAR] 22 fHer

o=,

£ A4

2 20243 5-E

b et

6§ o)

bof A

(NARAE)S 493

29 T5 A3

1

A

=] NARAE #AE

st of-s-atar

SRS

mK

o

B
file}

il

o

0

- OL

W

mK

eR
=

AR

1]

DL

ZA}

ety




Htg oz AA A S

=

=

A2gat Azakel xAp B4 Az

T
T

A 478l A

2019d7k#1 9] Fad ket =9l

wr n_mo, o). oo Nlo T ofp
o N o] Yo T = [\
< op ) = =y < 70
= sk =
e No N %o ~ N o
oF T = N
i wum - Y @, = = N
X 47or W wﬂ B ol =
— _ AN
v o T D ) i ~
= W 3 o s T I
wp AR i = X T
jo| = N o )
=) o W 70 el o
o] 2 EIG i % T
A =0 " T i
o o < 2 o
S To In _&: Ew 2% %
T A " £3 5} B
1o® ]
O P ogr W 5z ) ) i
—_ O . jans ~ [ne) ﬂ.ﬂ
~ 0 A . ~ o .
Ho o o g B o B T -
~ = é.:._ ) MM o T dﬂ vaﬂ T ﬁaA
160 — R ! o B 3R
To N o W 31 Fa o
T FW O omwmn X CAR A
o = o fall R " {4. "R <
T A - 4 = = o N % N = o
~ X = O 1o
o T oo Torew Mwn AW F
oo X" TXE T T oy
= = = = X =
oy TE TP TT T4
e~ o o & ° e~ o o Mo
= o 1+ ® I " Mo T ® O T T T°
TR R T LSl T ~

71

S}
=
3]
=

floF
=

==
':I._"

o

#3
o 7

HEEA
/\] <

5o

A A

Al
A=

QN

AlE
=2

o
Air-space Weather, Meteorology, Air Trafficc NARAE-Weather

°©

e
%]

SN
= ai=t

T

‘NARAE —Weather’

A B a1 ol A

717




H1EME

Al AHE

A1Ad 47 w7E R 2eA

=7 A%

O
)
)
X,
)
o
fetl
k)
o2
(b
ofk
fu)
o
0_?{_1’
ok
E
of
[
e
o
{l
Jp

O = AN 7|F(ICAOV) = +8 FH9 wzte¥E7] wggo]l 2030d7H4
3T oA 6-dw H=E 287} 1052 o= (Global Air Transport
Outlook 2030)

O =47k 7
SRR I EIARS!

T 1o

ol
o|\
N
N
i)
2

G371 (PAVL), =AY g3 ZHIE(UAM3) #He AY

Q HoF B A A S

- PAVi= 20404 oF 1,7605919] AlFS the o ol& Ao2 7R sEe,
http://www.donga.com/news/article/all/20191027/98094988/1)

- UAMS 204099 AAANH FEZF 730F 4o FH(ZFENLER HEAR,
2020.06.24.)

O ICAOE A4 FFuFH(ATMY) AHYY H3 FE& 93t =24 33
A (GANP)S T3 vl dF74AE M|z g3 A=
AAlsta F7PE o] PS o

of Zol weh b S
Q77 ICAOE T4l E Aoz g+

O W= NextGen®) (3709 &g], 2030d €5), FHL SESARD(227% =),

1) ICAO: International Civil Aviation Organization, =A|917tgr57]4

2) PAV: Personal Air Vehicle, 791 g357] (Flying Car, Roadable Aircraft)

3) UAM: Urban Air Mobility, =A% 3tz wdlz]g]

4) ATM: Air Traffic Management, 33 % 2]

5) GANP: Global Air Navigation Plan, JA|#] &3y A=

6) NextGen: Next Generation Air Transportation System, XIA|T] dZu & A|AE



H1EME

[

QJE.O CARATS®) ZTZAEZE E3) [CAO 7lo]=eglels FEstH A AlA W )
5

Aol 28 o3 YTalE HUAPE =7 Folof, JAFS olze
20| HS517| 9I3t BITIMAL|A LHMEY AE

O A MAZFSE 71 dRloz dAstE A A-3)3Atn &4 1| &S HA3357)
Y3 2771 FFA AR L F oA AEHORE AU|HIL S
O FERIF wxd 2018W FFWEAH 2~ HIiAld w2, 2018.1~3Y97HA
et 03,1437 SuUd Ad Jked 7des Qg Adde
1,1887(37.79%), =X AL F 5774 71¢-d 347(59.65%)
O =3 IAA=FTHAYI7 FEFZHFEH A I3 g wEmw,
2017~2019.6 ¥ 7px] 714 @ W2 Q13 Wty 5 871 =47 ALl
Lol 2 1819 2,0007H (https://news.joins.com/article/23608022)

- 71 e R=E Qg AT 1388H, I E 2l 3|33 AldElE 364H

g
12
o,
=
Og{:‘s
oo
>
2
[
:?L_‘,
S~
>
[
12
oy
B
=)

AbaL, 2020 A€
o

RS R ER

=
AR %
Ho =

% 20159720190 2HMsE I st AtD 774 & =4 HIYE AR 2 MIOE
a5 7] AT & 2422 MA S3Al AL 805%(FESF SSZAFLIZEAL
HIA)

O "=l A 2010 &&7] XA 422 37% HAEr) 7|do s FAEY, AAH
A 7R SF 2,4707F 7, Ao 2 sl F £ANEL 4109 S (737 TAE R,
7144k 3} bR #8-('14.9), KIET A3} o]47)

- 7] FANE STEAE 1909 G, oA AIRE S B8 1209 ZEE
=4

O e FeA 325 S8 37 2 A4
Fi71% 71 TG B4 A5 AeRok 718 2 A% A

7) SESAR: Single European Sky ATM Research, & &3 39 gZuE A E

8) CARATS: Collaborative Actions for Renovation of Air Traffic System, &3 EAA 7HHE
glat @epger

9) NARAE: National ATM Reformation and Enhancement, =7} gz nE3%2] 7§a 2 7jAdfor



A7) e e Fe 7]

=%
]

O WMO, ICAO

t2 2020.04

ot

¥ ZES= 20209 7HX| 2 24

ok

T2023.1274X| Elcf|olef T|gk E=

o
o

A2 71ed v Aax

L
T

O @A Ane v A 27 FAHS A28 5+ o

H Y3 7]

o

o] =44

2t 7E el Bl st

3L
=

O

__o“_

—r
1o

&

ol

mK

H7le 71 I3F71A Ty S EA

O #a Fe71d a0 o

=R

=K

ol

il

2 A A 7
Ab

SH

qiHoly & ASXs

= 7|

¥ 0l= NOAA

A & (http://www.noaa.gov)

0H

o
<

0

M0
ol

o[
1]

¥ IBM, Google

tof & MAZ 2

o=
o ©

JSEE ME[AE H

J

—_
file)

ol

NASAE

KeR
| SN

O w=

PN
T4

117) = 7Fe] 1370 7]

s

ks

7] FEA=E(SATSIO)

5}

°o% YFuEy Aprtgo=w

(o]
=

o] Z1AA]

-
1o

=
]

10) SATS: Small Aircraft Transportation System,



H1EME

O FERE ‘338 TAFGTWE(K-UAM) =90 UAMS 202549 A&
Aot ‘mAFFuNE WAH A (UAM ¥ Fgop)

+ IATA : 2038'F MIAH| E3 0§24 =
201842] 2,144

+ICAD : 20304 SR MESF =
2010432] 2.3}

> ¥2asel 34
7pAlet
% A2UZ ZLE FBRE

2024'A5E| Ha%} o AqaTa,
'20.7.28)

11) PPort: Personal Port

«SSNEL| Y, S 8Y BEE
Flol Zt=2| 2SS 22| (NextGen,

SESAR, CARATS, NARAE 5)
mjj2qche Ha) Fie
ATM 2%

= =S2Y 2384

ATV 2"

R O+
A ol
#folci xjof e

ATM A&
SR X

‘ &5 % (common)0| 1L

| L e
W 23714 > 2ex oA Al

A8t 30 A A wid 32 ZeA

PPort!D7}%] ©]% 3 PAVZE o|Fale] Z#x9l PPorte] sl

A]
o] g fFHuUTALES 2030W7HA] 49

ot

.

f ey )
- MH| A |
Loms 4

< S3WE | mcHy Hejof

£ Hasin HAEel 22
27| A2 B

1 (harmonized)
Ul (consistent) E2E SE7|AEE

ADFE7 g M|~ +
(HE X[2h Al AHE M|~
(eWAS / Web AE}) THIS AH[A



Bz
- 1

A7

A2 A

A2 d 7)uke] &-F7]A A9t R&D

71ed, ZAH B8 oA F5

&+

A 230 )3

P AR R 2Eg e



A AL FA)

HHA(E

vl
=

A7 W

A3 A

=3

O =] E718An L Zle/id dF2A R A =

7

PN
=

Z1Rke] =9 7]

o X
ocltd

4 AN

FAF Aglatel 2

O sA5E 7|5ke] FF7)13A40s 71 A7

s

, A %, ke

5
L

EE A
O 71%7Ne Avke] A48 A7 A

0 28714 71270 ARAA 2 2= ba

2e A4

P
el

A5 A4 A& B4

& A=

= A o

g}
=

O ‘20223 A5 AFNEAA

7F 3<d)

=

ey
o

b

RIZhey
H(IFALPA)

.
o
=

u]

L, =H

. 7|&4R&D BHIIERE
3|
SAZTALSA

=] g}
S

g
23718 714
(IATA), =X

3

o
(<)
=

O A
s25¢d

(3

12) (=H) M4xt atstr|e7[=A
(=) MAZISZIT

13) =



S AIARY

3

=13
=

S7|SMHI2 7|=71

5
&

H 2 E. =L

A2 =] FE7IEANE Tle/iE d3F R AL

& 7178wl

1

;oo

=<

A 14

B

~
AT

1. Y9

7le N8

~

717

5}

O AMOS(Aerodrome Meteorological Observation System, 3

Ho

o

W

o

A, &31A (Ceilometer),

=
=

g2 7FA 7 8 (Runway Visual Range, RVR)

eHEA, $HA 59

AMZHEE 7HA A,

Az

o]

el

\mo
N
_El

(e
)
ﬂ..wo
o
Ho

_ﬂo

B

1

T

wu._’_..q
R i
1 g T,
" o m ) m T .
i 2o |2
20 gz T
£E T .
s E 8
&
=1
| 5
| 8
UIE: o
(=] |_ a
E
m ! 1 | w
m > | T
[T = o |
(T8 4.n.hv y SN W —
m Iiz— S |
e : ,
s n 4 | ©
g - K
; |8
i | M
A ]
g At £
(2.
._w
Q
@
-]
2
c o
] @ ®
g z £
: ‘| &
. R v
> . 5 —
= .ﬂw N OO VO W sowriowave
m 4 QXXX XXX
K T .q=-_
(I .

Visibility
-
g

SUB FIELD ST

MAIN FIELD ST

a9 2. AMOS A" T4



717%&dold)

5}

S7|SMHI2 7|=71

k

e
(=]
o

H 2 E. =L

O TDWR(Terminal Doppler Weather Radar, &

on Low level Wind Shear Table 5—1, ICAO)

R i
A = | T oo BB BT i o7
I I B ) - < O - (o I - -
= < R R c kS el PR wE A B | @
e IR i 8 L oE B e I o o
— Hpo =) i e — RooJo o mw eI 4
_= ~
Bl WG H A = o ctd T g E
o R B, BT B o
0 . wE e C R o A o o 2o KW O %o o
w = Z — NrBr| om |om L < <5 <
0 - l — N3 # _ — — O#E 0 &
B A & L F E s = mK m_ wREo| TR (Mo g 5 N oy 17 %o o i
o | no/ T of ®m Mo e S
oy H W dlo Ho o 2 O wr S S 10 T
ToH - %o - ° 1° Nz o KO M Al oy
Hnw SAELE N ok B g $oF Few peTH T
du o o MrT SN M Z oo B oh o WM M T oo o |m oF o Mﬂc K°
mEd 2T e 2 g | ] g | D o ~ X T .0 =
X ~ < T oo & Sy B[R Tl e L Ce R ae
N O w3 g | T AR NS wmoox
wo D M Eg=T W X 5 2w e :
<o WesamTod ZT D = |h Tep wmHdly PTew
M BT g BT R e T o5 S ek kPR T Hee &0 S N ®
TR g STy P = LRSI L W M
Ao N = W vﬁ = Aoy . £) 2 (3 WL tlo w © I el o| o oy vl
MTﬂAl&o g oW _F < 5 S = L oo [T T MM
R BaNhT °% 2 E| | MeX frw ERERM
I N TR o~ L % * RT3 wo TN o < T T
Msim DEERR 2 9 T sl 9w L
i) 1 10° ) N am g — Hlo X Ny B 2L = N
G x PeTET pE E o T SRS EEINE X
Eru ,;b y ﬂArO ‘HH }O = :vﬂ 2 d s X ‘:o OE oru OE o r: o ‘W B ﬂl,..&l ™ fy ol ‘:O
o X = e 2 Sk B < o U S i
odn W N ZL mE X K o = 1 3K | 0 H <0 o < = B w 3
o Gy ﬂb R ,ﬂ' =~ _z:v - — o L o T N RO|— A ol = "
Ny op I o B W o U N X 9 B TE JJo
f:2ALI G W = Jlo mo gy o T A m B omH Mo TR W bW
<0 0 I T = 3 T
Cax 2gpPrr = N Hﬁ B EE W R R MR AT o Do
—~ N N n ﬂO HT-_ i
;.oo __OU ﬁﬂ W 10 O_L E_H EO W W A [ [ [] [] []
Ho ~ o 3 o
fo oF oF B N Mo W e = > W = | Ny o
= I B b = =
1 1 1 ll A w A w
O = |3 = -

Z]: Comparison of TDWR and LLWAS data and products, Doc 9817 Manual

=
=

(




H 2 . =Uiel SS7ILMHIA J|E7)e Hg 3 AARY

= FR o T F5H (520l 156~50m, &

F 7)) 3]
BF2 AN WA

.
L onbge AN BEFoRs ASAe] 1
7. 2~

wlol A2 A E (2R FF 7 F)IE BASE A2y

- B BEAL AN FEYS O A2 67) oo S 2 FFES
ARE ZAF] £RA WA} £y AR, B2 2] 3F7] o F5o|
Qe T vhgrel 9 AL Aad T B0l A

A=A —‘é—-% t%—s e Mdez, AFde=zRY =g =2(9F 100m)
stso vig AHE A g5 3 oA Hoj Aol Eo] ¢l
o
™

- AEH FHaYolAE o] &3t EA ] 9]
NS FA4%te] AYARE Q%—é}—t— 7142 LIDARE ulzlo=w W
A=A HAA @ar ot = e
T8 7AW Hx AEE *Mﬁ}—t— EA4S &8st Ade gy F9

=

HwE DAY 54 5 e

rIr
»
rN
oX,

Artmosphere

Transmatted Backscatterlight by molecules,
laser beam aerosols, gases, clouds, etc

“Transmitfdr

Optical aralyzer,

Beam detoctor

I
I
[
I
| Expander
|
|
I
I

FILLD
sTor

Data
AcuUisiTion,

COTrTsuler

19 3. LIDAR Al 28" A4
= 871 27EAE sk g4 Qlxer 2 Md| A sk Bk 2017,



H 2 . =Uiel SS7ILMHIA J|E7)e Hg 3 AARY

- J)¥EAEon ATE LDARE O7e AN AsiAel S42
ATshed AT S AES TAE B9
3 2. LIDAR 7% 7 % FdAd
LJI)AR al o
g2 A9] 8 Ao
Laser FAH Z5E dbabE = dolA Mol FAlAE S5t AgE SHse 71 e FH2] LIDAR
Rangefinder 71E
go|A We] zsy ko] i Azl FEE TSt F7tel tisk G4 2dio] 7153 7|E
Imaging Laswer rangefinder 7]%< 7|42 point-scannings 53+ point cloud HEEF FH3IAL,
LIDAR F72| flash-lasere]l thall WEAME= #o]A WS o5 W€ FHULAE F6te FHFL=AM 320
44780l s
Elastic-backsca | #lle]A zjate] walglo] YAE2| 53| el back scattering™ = 12| spectral broadening 544 S
ter LIDAR | o] &3l 7] 59| doj2F g FE2 B4 =4 5o 28HE 7l&
Raman B2} oA Aol whel E4bwE #lolA 9o Fub4- W3l 9 Raman bandife] A7) BE B S
LIDAR 53t ti7] 2 357 2 2= EX 59 S F4HE 7|
= 'fzr;':;"‘:ab 2] The delA 4 Ml dolA WEal viate] 34 T BA F4 A0l ol gstel why]
F DAl 24 £ 59 = EXE SAHY 7 = _71% ) _
GHEE2 do]A Wg o] 83ty 2F JAHEZE RSP EA AU LERZE £44 #57HE (2001
il 129, 457 2 #34 LIDAR(EY: SraZon3070)8 A Toi7|ZAI#S40] HATH
Resonance A7} o] Ex EAb9 oluA] Holgk FUT oA E A HolA Yol tigte] U de] Wl
Fluorescence | =& 31 #pahe] Ylg wEshs 54 o838t 2749 ti7] 59 da 9 ol 358 F4se
LIDAR 71&
_Dépplcr Bl og #HolA W] vAg Fa4 WEE S48y uE 59 £2§ F45E 71E
Aol 4E ol§stel LT 10km oA HHH MEIE 33 BUOIA Imisec Bal5OR ZHsHs
71EUsn
Doppler 71& 71EE #Hely shge] I AR N7 AU, 37 ol 5717F A2 Af F489
LIDAR olglgo] Y FHL HAIES Yol ¢
7122 Al~"uch 712 LIDAR Al2¥e 358 5 9%
apgre] P ER g FARY ZHo| 7H5E
d&E F HAE o] 435ly gt s HEWYA wind veer, Y EAY] Ho|H A7)

(2A4: 919718

27|9AE A Fe71d d=ze ® Aujs =3t et 2017,

FE71°34)

[e:

_’IO_



S7|SMHI2 7|=71

5
&

H 2 E. =L

|74H.51)

&7

5}

O AIREP(Air Report,

Aso 2

T
°T=

™

o] &3] x4 ATCel H

=
=

of wzt ACARS

ICAO T+A o], PIREPS FAA 1A

AIREP

of ol

il
T
ki
N

—_
fite)

O PIREP(Pilot Report, =FA} 7| AR a1)

o

Ho
—~

£l

(VHF &41)S o]&3) A4 ATCO H
PIREPS 9 v=r3} sfuc} G -FoA] AL

TAE U=

171 918l 7= o FAAC

S

1=
=

Abgo 2 ICAO 714 tAte] of

Aoz FAE

2 Yt 2

O AMDAR(Aircraft Meterological Data Relay,

PIREP 7

|

P
file)

)

a

ol

Mo
o

-

o

717l

il
No

Ak

o =Zx d7]

1)

oy TR
TR N
L) AR
<

(e ﬂmo

N o

==

o

el

AMDAR

and Reporting

Aircraft to Satellite Data Relay)

Communications Addressing

Aircraft

21 (ACARS,

KeN
=

E= A4S (ASDAR,

System)

g

I

—_—

»A
4

Ton

<)
4o

b dlolH

ksl
-

Fa

A WA
g eEd o

i3

o

vl 4ol

E oY 3

AMDAR

 gEel el =

v 3ol u

_'I'I_



AMDAR AR 714417t dl¥os 53 g% 99 #3 8l
&

GTS
Reporting thru satellite Models
o communications

Direct Use
Programme Mangement

*k
= ST

'/‘Direct Adrcraft to Ground reporting Meteorological
Services

Ground
Metwork
Service
Provider

Alrline ! Other
processing
Center
Airline | Other
authorized
Users

#% Onboard sensors, Data Processing &
Communications

1% 4. AMDAR Al&=®l 44 9 9
(£*]: The WMO AMDAR Observing System - Benefits to airlines and

aviation)

AMDARTE &&87|¢t A F33AA A|=®" 9l FFAF A]xglo] A=
dolHE 1l ]

285 g4l &
AMDARE ¥ JFF& ®id A5 54 dHole EF(P)o] &1,
e g7l 7ol HA gown, Ao FJIF7)e] A5
500hPacllA], T2 diFte] 37|52 250hPaclA = =

= [e)
HAbo] A&

Aasla 9o, 20199 8Y 7|=o & v
120 78 =7ke} A9 9] 437 AP Ho] Fola,

obAlohtg ol Folsta 9le

_12_



H 2 . =Uiel SS7ILMHIA J|E7)e Hg 3 AARY

Top of Top of
Climb Descent
(TGC) (TOD)

Taxi Take-off |Departure| En route Approach Land Taxi
6 sec 20 sec |3 min. interval 60 sec
interval | interval to TOD interval to ON
to 90 to 510
Secs secs
from to
OFF TOC

I 5. AMDAR K.l F7]
(£*]: The WMO AMDAR Observing System - Benefits to airlines and

aviation)

O Mode—S

- Mode—S+¥ 719 Mode—3/A%t Mode—3/C7F 74zl @& H.ekslr] 93|
1970 el ml=ol A 7kd &37] ZFAIAA T sty =4 SSR(Secondary
dolre] A w9 e FeviE AuHoem

Z o] (interrogation)d}al X 3l(report) et NE 7 E AT

Surveillance Radar)

P~

TR =i

- Mode—S9] AEA Hol/m iy WAL dFrje] &4 QA 1% Hig
FAI NS G e 0 YRS ] Gl s glof
LA X, Al F S 2 A a8 A SHolA oldE TR

- Mode—S E#HAZEHE FFe 37| A4 ATC doldel Ao
offF-Hqo=z  FHslotelH, Sl AFEE+= Mode—S HWAIAE=  ELS
(Elementary Surveillance)®} EHS(Enhanced Surveillance)® ¥ {7}
o]l o
2 =]

% Mode—S EHSE 74752

o =] 2~ o
2ok ARE e ¢ e

_13_



H 2 . =Uiel SS7ILMHIA J|E7)e Hg 3 AARY

SSR Mode S Information Link (1980)

1030/1090 MHz

Mode S All-Call Interrogation (1030 MHz)
"Identify Yourself if you are new to me!”
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[ T T T | | T T T |
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Wind direction difference [deq]
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N = 7028
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Zﬂﬁéiil‘i—ﬁ F=9 7SR &8 Ve AE dolrR ] HE] old sk
.?_

- ZFE F 6070e] ADS-B ARES FESke] &9 Folar 2013d 124
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FA7IE AAEa 2014d 5E98EH dolHE A FAske] 4%
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v o iAol ¥ AMDAR AHRE 35 I 32 2 34 22
827 #F¥7l=FE  FHENe, Sonde HS5AERE WH
ADS—B/Mode—S SFe|U}2ZRE 10Km oY AglolA 35 23
Arzd B2 274 0.1 9/4% o3 vvk 1% 5000£t(1500m) 9,
Observation time 600s V|FFo.2 ofslo] Hdojxl g & Hlulo] AFEE
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Breakthrough | 97.4% 81.8%
Threshold 99.1% 93.8%

Bias -0.85 -0.3
SD 6.1 4.5
Wind Speed (knots) Goal 63.6% 78.5%

Breakthrough | 80.3% 90.7%
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Windisi ) Bias -1.6 1.4
ind Direction (*

SD |16.7 18.9 |
Wind Direction (°) Bias -1.5 2.6
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Ir

%173(} Oﬂi —Sﬂcg ;q%g _ﬂgﬁ 7]/\1—% aﬁ Ez‘sl Ecﬂﬂa}g] 300m »3]]/\}1:,2_ ;&-L
3k A7) A SA 2B (AWPS, Airport Weather Prediction System)-=
7147 A A o B2 9l (Global Data Assimilation Prediction System,
GDAPS)o| A4S Z71Fe= ARgstal glom, & 4719 AgA G
(Limited Area Model, LAM)< 4.4km, 1.5km, 500m, 300m 3jAE==
T4E 1 ~ 15X ASAEE AAlsta =

- FEEA 7VEA SRS dJA 70715 EEW O EWS 4%, ddHe
ArRWz 12%, T A v dHEEAS 4%, TEla ddW kg eE
dEHF 3F B F 2349 WHE Ausu Qov, F2 ouywd
M go] iy

- owaw 339 WAgelE 1A% 149 v v, w AR e dFART)
ZotEo] 9ar, 10 m v AET} 1.5m 7|28 E33 ddH o B Eo]
g

Version vn 10.4
4.4km (200 ¥ 200)
. 1.5km (200 ¥ 200)
Faschicn 500m (300 % 300)
Alrporé;ueatl‘uer 300m (400 » 400)
rediction
psystem Vertical layers | 70 sigma level (Top : 39km)
Forecasttime 15 hours (00,081218UTC)
Initial’boundary UM N788
Conditions (17 km resolution)
Data
Assimilation %
system 2 : - L
THaE 123 1245 B2EE 128E 130f 519
% 24, AWPS 2d 2 Lol
(24: $871471% A9 2 B8 A7 — T3 A A=A,

2017(=r g7 289))

O ZARA A28 SR RS A 207] 71484 9 o SA| 28I (KLAPS,
Korea Local Analysis and Prediction System)¢l = ‘%7] o = (KLFS, KLAPS
Forecast System)< 3Hil%E 9 Oidoz 407 So= FA5 o 334
ASAHE ik, T2 FNE J 9o 3akd 24 - Oﬂéoﬂ o] &%l U=

- e ANFTIR 2] AedSAade 298, bkm gibEE )

108 744, 12213t d=5S F33
ole - HE# A F7ERS & AmEstel A&t glov

-2
"% AN T 5 A @ Bojolls B = dAE o8] A

.
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B sASHY AYE 7G5S E A 2EE T A e R
AFA13F 3 7] A] (United Kingdom Post Processing, UKPP)E &85l 7]4%

T A BT (LDAPS) o= ZA3E A 3st= A A (Korea Meteorological
Administration Post Procesing, KMAPP)Z® %% %<
- 100m FHAANE HAA Ao 3 3647 dSHR (1AL
43](00/06/12/18 UTC) AAtetglon, Al2=gle] 4= A]7FS 1.5km 3| =<
Ao BRI (LDAPS) 9] A5 A4 &5 o] F oF 1A 30 A=<

- LDAPS dEZ5HHE JHstd DNSC(Downscaling) HAS A 100m
=l AR(60x90)9] ASHRE Aista, ol 7IRte R AHE3}
7}o]l e 2~ (Site—Specific Procesing System, SSPS) 34 & E3) A A 713
28709l AHE3Z HBE AAstH, KMAPP_DNN(KMAPP Dep Neural
Network)S ©]&3le] HAH A (bias corection)®d 7|3 FT5S F71=2
A A3k

[ onsc ] [ ] [ Taasretnn ] [T=5]
- [ ‘ htipy/172.20 23 165/pc 2018/

Windstorage At
HO
oTT

httpi//116.67.76.21/pc2018/

Inter-dm | A H
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(F4: 2018 B SALYY wAPE A PSR A28 2G71E BaA

O9 26, B V)2/EFES/EE A Hd AF S0 v

Pt 7| /FE5/5E  a—BS5AE, b—LDAPS, ¢c—KMAP
P AA : a—LDAPS, b—KMAP

e

’

O =< 93
O w= 7184 e S o83t ©7] R FAAES Sl 20 %%
TAAREALE S oF 1003 o @y &Psta glew, o ok
A71eS, 715ist 3 RS ATEE A dge FAdEEAS ]
P A

7] D F7E RE 93 FXYR REe AXERd ZAEd 28 o
EARY 5o FEIH AXFERAL o|F 7P 7|Eo] FHiE Rd A
= o3}
=

AR BAZE glo] A AAE e A5 T

2012, NOAA+= Hu A3k g3 IRE AYstr] Y& A7k &
Aelo]EXHA 13kme] 43 =<t 51709 42 #4¥s 7] a
A AEEs 2 2l o =3F7]2 RAP(Rapid Refresh) & E¢3s9<

20143 9¥HE NOAA NCEPAA 9% o]> HRRR(High Resolution
Rapid Refresh) F7t% I3FEe] AZF @9 HHOE ouREdAZ A,
nds dAd did] 51719 7 g, £ SIS 3kme] dSAHRE

A&+

% 374 36A17F d= 7153 HRRRv3 A &9 So|H, 20201d 718 HRRRv4 = ¢ 71#|0]

= oA
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13-km Rapid Refresh

(RAPv4)

Initial & Lateral 100°E  9UE BO°E 70°E BOE  S0°E ° Tnitial & Lateral
: Boundary

Conditions

3-km High-Resolution 3-km High-Resolution

Rapid Refresh (HRRRv3) [ . Rapid Refresh Hawaii
and Puerto Rico Testing

3-km HRRR-Smoke | - = (HRRR-HI, HRRR-PR)
(VIIRS fire data) . Experimental (ongoing)
Initial & Lateral
Boundary ]

Conditions

1-km 1-km
HRRRnest HRRRnest
AWC/AQPI FAA/ICICLE

140°W 1o'w 100°W

90'W

130°W 120°W

19 27. RAP/HRRR Model Forecast Suite

| 2000 | 2010 | 2014 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
[a1jazjasja4atazjadadatazasadatazaszladataziazadalazadad|atjazaiaslat a4la1jazjazadataz Q2 1jazjazad
N T | | i I 1 (=i ] (T [ | ==
RATRED. RAPVI T20 i i [ T 1
[ T T 1 = ] RAPv2 R&D RAPVZ T20
HRRRv1 R&D HRRRv1 T20
RAPV3/HRRRv2 R&D RAPv3/HRRRvZ T20
PUAMRRIYS | Rapya/HRRRv3 T20)
‘ | ‘ ] | | RAPVEIHRRRv4 | RAPVS/HRRRvA
R&D T20

NWS NCEP and WFOs — Feedback “O2R" and Implementations “R20"
Aviation (FAA, NCAR, MIT/LL, AWC) — CoSPA Project — SIP/FIP/GTG/etc... — 15 min output

Severe (SPC, NSSL) — Vortex II/SE Projects — WoF — Hourly Maximum Fields
Energy (DOE) — WFIP 1/2, SFIP Projects — Averaged Direct/Diffuse Rad/Wind
Hydrology (WPC, OWP) — AQPI, NWM Projs, PQPF/Ptype
Air Quality (WFOs) — FRP, Smoke, Feedbacks

Coupling — FVCOM, Lakes

13 28. RAP/HRRR 7WuH/d1dlol= LA

O AROME Airport

- SESAR(Single European Sky ATM Research) ZZAEQ 3lo=Z
AMESHA dulolEx = addE dre AFS HHOZ JHElon
AROME NWCE 7|Rte. 2 &hw vl AJ7talc}t 5413 G BE A53

I, 602 A @A E 600km X 600km2]
T HE QIREES AWshe £9RA43)/9)7 3 59 <F 100km x
100km W&ol thsle] 500m 3=, 113709 2 ¥ 2 20%2] A|z+
GA] o] 7 wNE BRdE A

- 2.5km?] 3=}t 60719 4]

L‘i
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==

A WA T wA oSk Aelol visEulth o] Qi F wA o

£ 44 AROME Airport: 1539 cutoff timeo 2 A]Z}ale] ©o]E]
3l F7F AFAE ALESH]O FES AFS EATI, AE AIF &
45% olUlol] BE dSARE o8 F dem, 7 At dlgk AROME

HE= =
Airport AA FGFE& Z7] AIZF o]F 1AI7F Hol| o] 88 = (oS E9],

13:00 UTCell Aa® ol 52 14:00 UTCA ©]& 7Hs)

-------

I'IIE'.'. HET AN, T |
Framcta o it L4
! Ny el . ]

19 29. AROME Ed A& 94
(A @ 25km 9 A%, = 500m 59 WFE)
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o= |-

0o 8 9 10 11 12utc

O RATIOMAL ARkl —
FORECAST

B0 DO NG FILES
B0 PARSS AMALY SIS

Q6 MRS — FONRECAST and
COLIFLING FILES

E00 COG FORECAST
Gl COURLING FRLES

D FARTE ARNYESS

9200 PRREE ~ FORECAST wad
GO, G FILE S

G0 COG FORECAST

% 30. AROME Airport A|2=®e] 7igFe 2 A5 28 vk

(£*]: Nowcasting with the AROME Model: First Results from High—Resolution

AROME Airport, 2014)

O AVM/(Aviation Model)

S F 433 (HKIA, Hong Kong International Airport)9] ® A3+ ©7] 7] A¢
A=S Y8 EFHEU(HKO, Hong Kong Observatory)el — 2]3]
WRF (Weather Research and Forecasting) E&S AH ZA2w|g sjAE=Z

FA we

AVME % 79 dd=H E9elo=z 600m 59 34T A AVM—PRD
Tuel @ 200m 5% A EAA AVM-—HKA Evelo=z FAE o] g)om,
A7 o] Exo] HKIAG th3dk 6~9A|7ke] @] o FS A&
% AVM-PRD Z=HI$] : &3, = 2 2 ut2 A9 AA JEE Xk oF 350km X
350km(5% 18]E ¥EQJE 581 X 581) HY o=
¥ AVM-HKA Ed¢l : HKIAS FY& ¢F 50km X 50km (53 18]= ¥QE 253
X 2537) W9 4=
d Aee Abd A, doly F3) Bd T3 2 &

N ] 2] 5}
604 ool +EEm, oF 158 o]Z o] HKIA &3 7|4 o Ao] AgSE 4=

S
=]

).

N

s

W

% AAF H)o]H cutoff timeS 00:00 UTC 2 Ad)o] A9 tlo|g %3} 2S 435}
| Aol 00:00 UTCelA frast B& 718 #5415 73371 918 00:15 UTC7HA]

7]

N
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AVM-HEA
(200-m)

AVM-HKA
Domain

Hong Kong

AVM-PRD Domain

a9 31, $3FAE8e] AVM—PRD® AVM—HKA =w|2l
(Z*: Predicting Low—Level Wind Shear Using 200—m—Resolution NWP at the
Hong Kong International Airport, 2020)

O &dFon EAA A (LAMP, Localized Aviation MOS Program)

- W 7S g SR §AS ket nEAe V| SR AlTs
H8) FSAE, MOS(Model Output Statistics) ¥ T 2d 52 2o
arare B A E JIAS EEelar, dA A (ZH o) AxE (2.5Km)
ZFeld s AlFstal
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¥ 13. LAMP AF=E (XA (2~

N A

Hold), A1) #xE

Station—based products

Gridded products

2—meter temperature

Convection forecast guidance

2—meter dewpoint

Lightning forecast guidance

10—m Wind speed, direction, and

gusts

2—meter temperature observations and the

associated error estimations

Probability of precipitation (on hr)

2—meter dewpoint temperature observations

and the associated error estimations

Probability of measurable

precipitation (6—h and 12—h)

Ceiling height observations

Precipitation type

Visibility observations

Precipitation characteristics

2—meter temperature forecast guidance

_ _ 2—meter dewpoint temperature forecast
Lightning .
guidance
Convection Ceiling height forecast guidance
Ceiling height Visibility forecast guidance
Conditional ceiling height Opaque sky cover observations
10—meter wind speed /  direction
Opaque sky cover :
observations
Visibility Opaque sky cover forecast guidance
o o 10—meter wind speed/direction forecast
Conditional visibility .
guidance
Obstruction to vision
- MOSE A x Eddolge #5 deolHY #BAE S BAAES
Ab=3she] el HhH o 24 LAMP+=  MOS

O 2~
G| ET% \_"1

w d% A7t

dSdoleel  AHEsh=
ZholRi o] ek HolE A&y} A5%

5 Hlolele] JFa Bol A Ha

A9k MOS o5 Alolo] 2+A& 24

% A7to] hoj a2

2el dyte] &= A LA H

- LAMPE 1AZH(h)ol A

A 25AH AR oS HYES A

A

300l 28 = (ceiling?} visibilitys 15%mntch 213))

- 20219
Hlole &

190

E’S‘]—z’ﬂ— 25

2.3WHMoT J]E QAES
Akl A FH O] 38A11H7HA]
33t B (TAF: Terminal Aerodrome Forecasts)2]

olglo]Estal  HRRR/RAP
gfste] 30A17Ee] A=
Ay Atol]
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Al 2~8(G—KTG, Global Korean aviation Turbulence Guidance
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Axtetal, olAES stuz Adets WHoR Wi 3 A 9S
dEstes  JpEEden, JdE AxEe] Wi dFAPS W=
71°dt ] EDR #5255 ol&ste] Hriet Ay 58 @ kel

- G-KTG A&®2 &5 744 oz feol A5, 87144
Wi R 28" 3 & A4, =4

A28 5 Ae Ao

BO°N "
30°N -

0° - 40°N

3008 P

" 35°N

60°S

o

II‘|‘|>|"il‘|>|' A0°N =

135°W 90°W  45°W 0° 45°E  G0°E  135°E 120°E 125%€ 130°E 135'E 140°E 145°E

LGT | MOD SEV
_ﬁ [ . *

0.15 0.175 0.2 0.22 0.24 0.26 0.28 03 0.32 0.34 0.36

a9 34. G-KTG W7 5% 2 37 #5248 ¥

£l

14 16
20144 20154 20164 20179 20184 2019 20204
¥ 35, JIEA T A qF R
(A gz, 20164)
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FEHERE 7|
SA0F A2

R
ol &4 Aot

_J

AR HAFTE

|

I
5 e
AuEy | )
\

o o]g

e FF 2218 HIOIE YO 3e0t T XtE) (i

1003 1,000 = 109 1002}
+ 4 + + +

1, 000, 000, 000, 000, 000, 000
T T T T 7T

w7
Heg HE

Exa Peta Tera Giga Mega
Flops. Flops Flops. Flops Flops

¥ 36, w7 det ey

Eo-24d)  35H0s~2027)

i

@ U9 GV of 2@ ol Kol Cigtsin SsiEl Jly | |30 IS AN AyuE
OEd NI S Sa8to)| | oet 7isE 92) B AnjE | TS0 e T NERE Hag 5
Of20| 7N, |4 HRE| | DU Smat Raven RTRICHE| | 2l LiBS] ADIE THEL{Smart

&Sl T o2 dikdh 5| | ZfdEh oy Patner) It YEH'E 5510
QUEE X|Qlsh= TR OWS T oI Sz 7|4 e e HEY
4K i /
M g h = =

a9 37, = H7Iet dukdy i 39A AlE

O =9 €3
O HRRRE(WRF—based High—Resolution Rapid Refresh Ensemble)

- AgAed FHA YGAE(convection—allowing  ensemble) EA1 2
ASAI g o R FE 7|Hke] thF ~AY HolH s3tE &3 0-124%F
LG oS 7H*df'+ 271 A3t A7 A% B E Eeh: §9 0-36h
GFE dASelA EZH(spread)o] =HS HF JEEI gloH,
e A A~ ﬁ:(HRRR Data—Assimilation System, %+= "HRRRDAS") 7}
GEE dS5 AlzdoldE 7 A 8AEE T E

- ESRL(Earth System Research Laboratories)/GSL(Global Systems
Laboratory), NSSL(NOAA National Severe Storms Laboratory),
NCEP(National Centers for Environmental Prediction) /EMC(Environmental
Modeling Center)+ RRFS(Rapid Refresh Predict System)z}il E#]+&=

©@d 24 convection—allowing, %S 7|6k 2853 W g SA|AES
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Deterministic HRRR (FY20)

Initial conditions Background error covariances

i i  §

g HRRRDAS (FY20)
RTMA-3D (FY23) IO i Yool HRRRE

Storm-scale
background error «

covariances

Storm-scale «

analysis uncertainty

(FY23 as part of RRFS)

Storm-scale
ensemble forecast

Warn-On-Forecast System (FY24-25+7)
Initial conditions Boundary conditions

13 38. HRRRDAS Foundation for Future Implementations

HRRRDASE 2020 69 8 Fdo el HRRRv4olA %7] =4
(GdE H) ) dioly F3t5 Hd wld FES AlF3kar, HRRRDASS}
HRRRE+= t7d FZFol g 1AZF ninte] G524 oS5 A S Alwste
FEE %o opAE A ~ElQl Warn—on—Forcast A/ 2~89] 7] AA =45
Agg o A<

HRRRDAS®] 7] 97 W= AE3k A3t A& 55 53

00 UTCellA 36A17F <5

12 UTCellA 2477t A5

18 UTCH-H Huf 4247t o=

06 UTCelA i 30A7H74A] o=

T3 S 37 AlA~'E 9702l HRRRE o5 #u]o] 285 o] d A=
717 98 &S AHE3th. HRRRE &2 3 HolAd Foix AdAFS
2 AY TR BFEs dSshe W H&<]
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1% 39, Terrain height(m) in the HRRRE

O LAMP/HRRR Meld

MDL(Meteorological Development Laboratory)< LAMP % HRRR(High
Resolution Rapid Refresh) Ed o|=S 7|Hto g Axtd 35 ceiling ¥
visibility o= 7loldAE2 FHoR EAZ o= %3S LAMP/HRRR
Meld&} &t
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Felg Bl FEUNEEE ATE ASHow F FY

@ %AVIATION WEATHER CENTER }

l-@ HOME ADVISORIES FORECASTS OBSERVATIONS TOOLS NEWS SEARCH ABOUT USER 'iu
Aviation Digital Data Service

The Aviation Digital Data Service (ADDS) makes avallable 1'
to the aviation community text, digital and graphical
forecasts, analyses, and observations of aviation-related
weather variables. ADDS was developed as a Joint effort of

Division (GSD} of NOAA's Earth Svsl:Fm Research Lal:-crratnrv
{ESRL}), and the National Centers for Environmental
Prediction (NCEP) Aviation Weather Center [AWC).

ADDS is currently maintained at AWC and s funded through
the FAA Aviation Weather Research Program [AWRP).
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product

tabs

Vertical Level

Selector. Valid

for Winds,
Turbulence
and lce.

W 9 uske Eaete] B2 14AEE Hd 15A 2 4
= w5 dole, 4% % st £§Y
TE, U W, AF AW, WR, a9

(o

2 wl= 714 9] NDFD
(National Digital Forecast Data)?] Zz|¥ == tsl JHE X33+

AP mEiztg 9 S8R E o8 7 A

ek, AW 9 WUl R{ 45 xWelA FHd 30,0009 E MSL7FA
3,0009E &2 AgEw, 30,000 MSLelA FL480 (48,0009 E
MSL)7FA] 6,000 E @92 A&

4t olS% LO (18,000 MSL w|wh) 9 HI (18,000 MSL ©]/d)
g o ® b

ok, Hd A9 aHgd HAd 5 (A Edd #Agle) E AHEE
T oda, FHA AYAFRZ FFE] AREA= T
Eato] Al ool tig HKrolgo] Tt

TAF || CHGAE | | Clouda | | PCPNAWEK | | T8 | L ings ] | Turb | | ice Al 1400 UTE el 03 Mar 2000y C yrrent time

Tirme slider

Full sgreen
maode

Edit flight
path points

Flight Path

Legend

S sl s cume
WIMw W M 3 a0 mmizems | AIRMETS SDFCTE ws : E.s':ll::"|I peostmion
i Ocaim .15k 6okt %2560kt | siaMETs 5, ] oo ) T
Warnings e szl o0 Bl 5o B cae e o]
19 63. GFA 3hd oA 3 44
FPT(FLIGHT PATH TOOL)
- FPTE ADDOl o]$ 7%5@ 7144ns my xol ¥& FFdel
Hetd AYAE ZEA g, Hd AsS Al AHSFEAA

235 & ZRafos Ay

= £
FPTE ol 7|44uns FHde nsd

+

915 icing, turbulence
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potential, convective diagnosis and forecast, ceiling, visibility, flight
category, winds, relative humidity, temperature, radar, satellite
observations, AIRMETs, SIGMETs, METARs, TAFs, PIREPs

2= 3D HolHe AEE H& FEolA FHoR EE v ARE
we FA o Adste] A FEs B O on, HolH
fymHlold 7s3 A AFE AMste VoS T

T W] Yol M AP FEoeR Aw Ak =

hyA

ol e g u dEjHow ¥ AAF RS FASta WY
3

TR

;

EFECCE
L (e
1 —
Pl
&% O
o Wind Spesl O o
| wind Barbe Ok 2 R
AIRMSHMET S 0O 0BT O7/300 1 e
= FIRE P D0DEZ OTmnr Y B ﬁ-
Tk e 0005 P01 | s
WIE T iy 07, um'-_g—._—

B W M 78 00 WS 120 i35 80 0

1 Wind Speed (Knots)
i
1206 EE5T
R0g LG
| | 10 I I 4[>
'_d- EXI T30Z BOOL 13T 12001 1EME A%00Z 16 1800T |
-‘.l . . - — W ——————
= Longer ] SnoriM g Slower Spaed Fastae

1% 64. FPT 3l oAl

HEMS(Helicopter Emergency Medical Services) Tool

HEMS+= Aik VFR 55 T2l 855 $587] fls) 5Es3
AAEReH, Hes 3 HAFHAA dz=ams &8& Tmafow

Lk

_98_



H 2 F. =Ll SI7IGMHIA TlETlE He 3 AR

u
a

= HEMS+ 3, A4, ®l& Fheae], wbs, A , =%, gy,
AIRMETs, SIGMETs, METARs, TAFS % PIREPS? =i
wobks e old = S

» RE 3D HolEE AGL % ®zEW  Hu 5000ft7hA
Ao 7 Fyozg ZElolxad 4 9, RE golEH:E AZF o
ofyroldstd + U=

» o] EFoE mw dAY A, ¥ 2 @S EIer v E
Hloj2~glo] la FojstH o xAg Ul-go] FAIH

» U mE EE5S fd #AE9S AT 7 A

T — =BT & & & & ‘Weather
ws-nsz 'imsm jRek

Tt U R MR W | Symbols

¥RFD—

,-—"' = Wind Gust

"’p SKY Cov O "D G ﬂ . RadardBZ ¢ 15 25 35 45 55 65

PIREP Turb: /A LGT /A MOD st FIREP Ice:| ) LGTLy) MOD Uy SEV | PIREP Other: 3 Mexher
sover [0 (D D (D IR
et ) SN ES M EEE] | roroar mes LR IR HVER

wind QCalm s 15kt b 50kt W 25G30kt

19 65. HEMS $IAlolE oA
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O NCAR % g7]3 g4

- CoSPA(Collaborative Storm Prediction for Aviation)

N
o
()}
(@)
2
)
o,
il
il
e

FAATE 204 ol 3o 93&S vA & storm hazardol| tist w7
d=& JMAs7] fgk A= NCARS] RAL(Research Applications
Laboratory), MIT Lincoln Laboratory % NOAA ESRL2] Global
Systems Divisione] AFAE5S %3] precipitation phase, intensity,
echo top heightsoll tjgk 0—8A|ZF 58 A g

ﬁml

EEEINODDONOED

F9 CoSPA ¥4 o o5 t] el

o| % MIT Lincoln LaboratoryolAl A%t Fe]lx~g 7|9k &itd &S
NCEPol| A 43 %+= HRRR (High—Resolution Rapid Refresh) X2 2]
Aol Wste] AAET, dSA 280 @Al ATM 8¢ NextGen©]
a4 e AES TS5 A8 AR E A S

2010458 CoSPA= v=rths  dAlef #Ajsnt, g5 A
Muct F5-e dFE xZ3bstel FAA 2 34 Al
Agoz dd & I Alg ZEAZ] AREH F3d
H7HA 3= ATM Agel 4 o]ds HAFU=

CoSPA?9l HF WL 2018 8¥ol FAA NWP(NextGen Weather
Processor) el 2 AFE AL, A =E of7| g AT of g}

A R
CoSPA dSA|=w1e] 7ids 917 A7 70 ol f 4

ot o

- 100 -



- AOAWS (ADVANCED OPERATIONAL AVIATION WEATHER SYSTEM)

1998 5B NCAR: thwre] CAA(Civil Aeronautics Administration) <}
A F-5}Fo g &g AxE AREAE %t AOAWSEE
AT A~ S T
AOAWSS] 8 =3+ Hudy gol#o] FIR (Flight Information
Region)9] &< otd, &5 2 a&4 3

Simplified AOAWS Diagram

e f ADAWS | ~
- WAFS Core Processing System ‘mﬁFEw-ﬁPﬂm
- m‘m . Taipei _
- Aircraft data Meteorological Center | Taipei Area Control
- Radar . f (TACC)
- AFTN /
etc.

| |

| Taoyuan | Kaohsiung
Airport International Alrport International Alrport Republic of Alrlines
[RCSS) [RCTP} (RCKH) China Air Force
Mot Office Mot Office Mot Office ! ¥
« Flight Infermation Flight Information Flight Infarmation ;

% 67. AOAWS?E =8 4 a4
AOAWSE 37149 3232 X Ysk= TAMC(Taipei Aeronautical

Meteorological Center)2] ZFAF, ITAAL uE Az 2 o H 3}
B2 Al2Ele] AA ALEAE Qe deA 9 dERy rPAAS A|YHSEE
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>~

Qi taZdo] Mgl 23

O FAA/NextGen

- NextGen Weather Architecture

= NAS(National Airspace System)olA] F33== AAEH F%5 AY
8]~ Weather(CSS—Wx)92F NWP(NextGen Weather Processor)®
T4

» NWPE 3714 AHelg AXEE AR A 2HS "3
CSS—-Wx+= AREALE A|dsh7] 918 71388 #Age] =4& w3

» CSS—-Wx¢F NWP= 7137ts =83 st 7)Aol Al &% AsE
Fgoz AFst, AFEAELS OGC(Open Geospatial Consortium)
i PR AN 2= 9 8] ag= VAR EE Al
o, F37IAAFEe faEdoeld gk NAS AREA 8 FANERS
Z=ZoleE AA"Y NWP AWD(Aviation Weather Display)olA & <
o]

=
[e)
A=
< NextGen Weather Inputs >
Surface Stations ASR TOWR LLWAS WEXRAD GOES Satellite Canadian Radar NOAA

NAS Enterprisa
Security Gatowsy
Sarvies ATapiors {NESG)

External

Aviation

% 68. NextGen Weather ©}7] €] 4]

g Aoy dlolH= NWPel <3 A %3l NAS 71 AlA dlolg&=
CSS—Wxell ¢J3] 43
Surface Stations : ASOS(Automated Surface Observing Systems), AWOS

it
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(Automated Weather Observing Systems), AWSS(Automated Weather Sensor
Systems) % W7 AAME EH3H
d AREL WMSCR(Weather Messaging Switching Center Replacement )2}
ADAS(AWOS Data Acquisition System)<S &3l CSS—Wxel| 23] =A%

vl NOAA7} 83k= it 717 dloly W< A]2=EIQl NOAAPortE 3+
TDWR=} LLWAS, NEXRAD % GOES dlo|e}7} &%
o] 1¥l& w3k Iyt 7)Aol delee] 53 NAS Enterprise Security
Gateway(NESG)E &3l 24 dlojy % 7|e} HRE X335 NOAAZFEH AH]~
A7 HolE HES Holw
ACS(Anternational Common Services)+ NextGen Weatherol] &3}, & Hzx &+
2 7)e} g3 dlolgol| it JRE AlF

< NextGen Weather Outputs >

NWP= CSS—-Wx= HE| 714 HeolHE Flshd wHdl Ae] 7R E
oJoll Al AAFE, CSS—-WxE NWP AHel Qs NOAA 714 dHolEE
SWIM(System Wide Information Management)©ll 3-715}] NAS ARgAlo Al Aesh
SWIM 71 ABjRk] o2 TFEMS(Traffic Flow Management System),
TBFM(Time Based Flow Management), TFDM(Terminal Flight Data Manager)
5o oA AA AY E=7¢F IDS—R(Integrated Display System Replacement) 52
tzZeo] Al=do] e
NextGen Weather Systems@® ZZ}2jo|al ¢1&5H| XJLEV | 13l d5- NAS A=k
ANzEle o3 I AES wAA FAom WS CSS—Wx  Service
Adaptorg E3l TlolHE FAlES A9E 9,11, o] RIFe] AzHoR=
ERAM(En Route Automation Modernization), MicroEartS(Microprocessor En
Route Automated Radar Tracking System), ATOP(Advanced Technologies and
Oceanic Procedures), DOTS+(Dynamic Ocean Tracking System Plus), FDP2K(
Flight Data Processor 2000) &°] <
Tk SWIME NESGE &3l 9F 3 AREANIAl txd NWP AlFs Aledd

714)

- AWRP(Aviation Weather Research Program)
= FAA AWRPE HdA4T @84S Folx 37|l NASH wX|+=
GFS A2 9 S8/4ATE AAske]l FAAY aTdhs
A2~ AlFS JNAska g by a8A4ES =l fsl NWSTF
HHE 71 7lss Hskste gEus #E gArEAd Ad
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*

< AWRP AE ¥ A+9S >
A%
- ol @AA B NAS AREARY] 54 VBAR 8 T
- QA g AR v dEd b B g8 A kst
- A 2FAEE 587 93 dAA 1S (FF NWSeE g€88le)
do% IH A st
ATg
- Turbulence

Inflight Icing

Convective Weather

Ceiling and Visibility (C&V)

Advanced Weather Radar Techniques

Weather Prediction Model Development & Enhancement

FAATE NOAA NWS AWS ¢ ¥&2 %3] NWSe g2lsle] AWRPZ}
ZA3E AdSAHRE ¥ Ho AR L v A =T HE
7V

NOAA NWS AWS € 3 A, =R, dvle Aqnja
2HolA BElFxE £33 FHE AFEA ARFYEZF wjd 1,000%F

W ol gel 23] & A%

- Common Support Services — Weather (CSS—Wx)

tlole, AR 9 o|nA & A3
NOAASF FAA NWP 7]AAR

Tete] nEdE AbAA FA Al o] 8
TAHoR FAdH "oy A

7138 & § AvaE Tl AleH

SWIMS &% x+ 7|9 7132ts Wl 7]5& AREste] NAS=E 714
<18

i
o
ok
=1
o oft
lo,
>,
it
N
A
o,
ki
4
9

- 104 -

==



H 2 F. =Ll SI7IGMHIA TlETlE He 3 AR

Graphical Turbulence Guidance

< NOAA/AWS € g Au|2A oA >

Forecast Icing Product

e O S

Graphical Turbulence Guigance produces
an automated forecast of furbulence
lacation and intensity for use in flight
plaaning.

]

Helicopter Emergency Medical
Services (HEMS) Tool

LA L T e i
= v

e T

§ o =

7 T e b e e A L ool B
a H’i—-r'r\ﬂnﬂ-w- 3 . s
Ly n -:;“'.Tnu; T | Gy e SdEm e ke % R
B ot e G 0 Se——
B T L i ™S
e (50 B () () Y =)~ [ 1 R
e DEEESAEED | e FE————————

Helicopter Emergency Medical Services
(HEMS) Tool: The operational HEMS
page includes a &V analyses, hourly
forecasts of C&\V out to 8§ hours, an
updated time-sliger, and an updated
Options' menu.

[E =T —

[ UL T B
g P by, [ iy e L]

Foracast fcing Product produces an
gutomated forecast of icing intensity and
probability for use in flight planning.

Offshore Precipitation Capability
The FAA's Non-Radar Weather Radar

fce accumulatian on MRC Convalr-380
affer project fight sampiing (Phola
Credit NCAR)

s =38 2 A —n=—NOAA/AWC W&
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<Improvements with CSS-Wx>

- CSS—Wx Product Categories/Web Services

= CSS-Wxi= &% A AMulaet =A1%E7]17(1SO) % OGC(Open
Geospatial Consortium)olA] FHLIsHA AeE diojy A~ D FFH
IS F3 71 Holgel] AN & JE shH, o] AH|AE
Az & A4z A ARE ddstr] gk 7)9ks A

ol

*

*

<Weather Product Categories>

NOAA Weather Product Categories
- Numerical Forecast Models : Rapid Refresh Model (RAP),
High—Resolution Rapid Refresh Model (HRRR), Short—Range Ensemble
Forecast Model (SREF), North American Mesocale Model (NAM), etc.
- Aviation Forecasts @ Turbulence, Icing, etc.
- Alphanumeric Products : Meteorological Aviation Report (METARs),
Fronts, Terminal Aerodrome Forecast (TAFs), Pilot Reports, etc.

- Imagery : Guam Satellite, etc

NWP Weather Product Categories
- Mosaic Products : Precipitation, Echo Tops, Satellite, etc.
- Analysis Products : Tornadoes, Terminal Winds, Growth & Decay
Trends, etc.
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- Predictive Products : 8 —hour Precipitation, Phase, Confidence, 2—hour
Fronts, etc.
- Translation Products : 8—hour Convective Weather Avoidance Fields,

etc.

*

*

*

<Web Services>

Web Coverage Service (WCS)
- = 9 AEES NetCDF4 2o 2w
- 71y ®H A BApold, %L% L=
s Az doly AEE dEdstal Wk
Web Feature Service (WFS)
- ICAO ¥4 ARw3 RHAIWXM) 2 w5 34 w3 (USWX) XML
g2l v o= 71 Als W
- WA, EFF A AR, Hed v oS T3 22 vag= doly
AES " stal sk
Web Feature Service (WFS)
- oFE g2 (d): JPEG, PNG, GIF) o2 7] AlF oln|#] v Z

- YAE 71 HolHE st 2 omAE [T E
- ddiskdE taZEdo]l B Rk ofZE] ol el oFk EA AR 4] Al
- o] mr]le] ARl Bk A2F eunee] I8
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o I G T T3 e —
Wowd Larts A bl
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WS AR SIGMET s RAL | R—— . A —
WIS TAk A |
WS- LICHTNAL 1L i
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- NextGen Weather Processor (NWP)

- 97 ABE NWPE FEHA ADS AEstam, Al 8A Ao
A= AFT T £ A% ASse 8 Bed sbew 9P

A&
= NWP= 71deld, 14, W, 7174 S5 (EH #5489 F37)

NOAA A o =g

ol LAAE 9

%k
=

o M
e
2

i

o

ox

2

Current
v .

g

= NWPY Az 22 =2 Feus A=
TEEASQ ARS E 5 A =eEH, A dEE deaE A
AAsH =Y T A=F s+

= 3 NWPE AWD(Aviation Weather Display)ZE ¥38tslal 1o, a2
2 e ARG Ao Al dE IH FRE AT

ol
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<Aviation Weather Display(AWD)>

WARP CIWsS

< AWD 7B (o8] shae] shte] shde] §9 A >

< Demonstration of the Aviation Weather Display at the
ATCA Conference in 2019 (Photo: Raytheon) >
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<NWP Products>

¢ NWP (NextGen Weather Processor) producti= Th 4] 7H4] =8 W2 g
1. Mosaic Products : oJ&] ©lo|g] A22~9] FASE AlFS A

2. Analysis Products @ A 2 dA] Hlo|HE AREste] daglss Fdste] Al 7]

4 2208 ehie AFS 4

Storm Information Wind Shear Safety
* Motion Vectors * Tornade Detecticns
s Storm Extrapolated Position
* Growth & Decay Trends Terminal Winds
* Echo Top Tags, Hail = Wind Profiles and 3-D Grids

* lightning, Mesocyclone

3. Predictive Products : ¥ % dA] AF3 NOAA G4 47| dHE A&t dar
=S FEEte] mjEgje] Hjd = 2SS d=seE AR AA

4. Translation Products : A AHE IH 3]y AFow M3
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Weather Technology in the Cockpit (WTIC)
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< Weather Technology in the Cockpit (WTIC) >
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< 2—8 A7t o= Products >

B oA BARE O] AL oS MEEF e thFel = (Traffic
Flow Management Convective Forecast)

TCF(TFM Convective Forecast)¥ ®] 2A]7alt}h 3709 5314 A==
TS, B 4, 6, 8ATA e AR ¥ JAde EE
TCF:  8uh(25~39%) AWelA Qe we X Ay Fz
AWM A (40~74%) AWM A] FH =Lg 2ET}o]s %
de Gad S B ol 2% ANIAE ey

TCF S34e APH dojd £3 mateh fA84 gAw, EAE
A He ek At 7ol ddEeE A9e SuMaL e

TFM CONVECTIVE FORECAST YALID: 8780 UTC THU 18 APR 25]9

[k
B
i)
o
fru
=
o
™

N
AYIATION WEATHER CENTER (NDAA/NWS/NCEP) ISSUED: 8368 UTC THU 18 ﬁ;‘? éﬂl‘?
COVERAGE HEIGHT
TOPS: 100’s OF FEET MSL

SPARSE —}
25.30% | 25000-29000 290

,,,,,, 30000 - 34000 340
MEDIUM 7777777 35000 - 39000 390
40-74% e 40000+ >400

LINES
SOLID 75-100%

< NOAA TCF %= 94l >
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¢ NextGen 714 <& A=E
- TCFeF dlxz=A o2, NWPE dAl Azt A 35 A7 9] gl df gt
AAREZA "radar—forward" 4= AlF

# "radar—forward’ = VIEle] HE W, EF Pw @ 51 89, A2 EF 49
2 EF Pt B el Ame] @A) BNE EASH: A3 fAE @ow
2AEE 5 o)

< SR oA A= o >




- NWPE o5 2A A= HY 58, 8AIIMA = 168 HA 02 A&
V4 Z =

- 2-8AFF AT S FAL 0-243F dF3 Fd A
of sk 7lol| Y2
- NOAAY +9 +

] b T
NOAA =2 1 2 NWP =w el el A wvm #2eEE AT

AE ARE A58k d 7]

- NWP9 o= 2t&E, #d #H3 EE 2 2F HEgdAsE 949l
Aekd Ed9 55 92 AYshs i 2R FFHolw A &3
GG AZHe YT & U= AL vk
< Translation Products >
o OF7IEE 25T ARl wEEEe HHFH #HAEE fEMe UFHRE
VgL T F Q= WF Azgo] Bad

¢ CAWF(Convective Weather Avoidance Fields)

- 2FAL BFRNEE S e 42 wAdE 482 %@—s}—z— 2 %)
o
=

2 dol CWAM(Convective Weather Avoidance Model)

AR g B UR 99e Ans] A 3
AHAA FEH FHE A

- NWPe] 2 3%, 2424, delg- d5S f¥es

i
Planned Sywdgnl
trajectory

< A7V =5 Al TR oA >

+ CWAP(Convective Weather Avoidance Polygons)

o
=
2
o
o
fol
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- CWAPE 7|E A ow 93 #ad ke
AAZ AE

< CAWFOIA gho] & Aol
CWAP9] o >

Eakils

i

*

<Confidence Metrics>

NWP Confidence metricsi= 71"3R=Z Qs odd FAASe &5
Agelr] Q] A=A 7S] gk el wEsE dElE 98l
Confidence metrics”} 2 Q.3

NWP Confidence metricst= 78] 2% d¢l, =+
"radar—forward" 7’} d5S w7} 39 A|2El9]
HAAEo] ko= 8AIRE B 71 Aok A7
UEE AhatH, d5E 7 Ak ARE Ee oldARpt B o den=

=
310 S &
e A 1A A =3
wE oj5)

O

2=~ 0o
ET/J\\:

olefAARE 7V Re T TFsAdol e Ayl TAste] ARl et
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Airspace Permeability (%)

Model Inputs

-1
it

Machine Learning

<

Continuous Probability Distribution Function

0.05
18:00 Mean
eo4|l UTC
0.03
0.02
Spread

0,01

o

a 20 40 &0 B0 100

FCA Permeability (%)
Mean determines most likely airspace impact
Spread determines probable range of airspace impacts

< NWP Confidence metrics A&kl
AEEE 71 s >

100

Low Impact
80 | ==

60 | Medium Impact

40 |
High Impact
20

16:00  17:00 | 18:00 | 19:00 20:00 21:00 22:00  23:00
Time (UTC)

< NWP 2% WELL A7t BlRlele) g0 ¥4 >
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< NWP Confidence metrics ¥3 oA >

O EXELIS visual information solutions

7178 dolH e AHE, §3 2 S AHElsts d AREE 5 9l
(Commercial—Off —=The—Shelf) =7+ AY o

WxWb(Weather Workbench) & # & AF&A7F QIEJ Yo A o] & 7} 3
5L 37 7178 wlelHulo] 2ot 2 714 wlolHol M 5§

% W& H Google EarthTM / Google MapsTM t]A~Z#o], A8 FZA
7HA 27193 A% Mula (WMS) 2 NOAA §1 dlo]Ef o]~

rr
@)
@)
—
%)

A7l ® dlolE (Grib, netCDF)E ~EgW3sl7] Y3t 9&E3 URL H e

ENVIS) 44] olmlx) e 2 24 & AFTS AHgsHe ddsta AHgs

L gaZg o] Qg o]~
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Embedded Google
Earth™ and Google
Map™ displays. Access
to most Google
services (pan, zoom,
rotate)

Quick search tool

(button Find) to “fiy”
to a specific city or
airport.

COTPRET T

o GH D

< WxWB(Weather Workbench) >

o el
L2y

REEaEeL LD
g

8 Adrport Selectian

=0
=N
=12
F3F]
XN
275
F1

GEORGE BUSH BITCHTL HOUSION G
FIHBALL HUMI BDBEAT E ARRAI FLD v
SLHENCK FLD Ol
WICHITA MID CONTRENT

GREEN CASTLE
ML COMMELL AFE

SHAKE RIVER SEYDNVING et
DAk FALLS RGML o

[ Aipcets.

| 5o | C Depanen
(6] ament

EXELIS

WD (emde U  Longiude 778N

Lathade  Longtude

Hi &

(=

g S AR

Forecast weather data
can be pulled from a local

file repository, or

downloaded from a NOAA

website via FTP (click
“Import New Files”).

Once weather file(s) have

been imported, select

Scenario to choose type
of weather scenario to

analyze.

<

EXELIS |Coo merweres.

= g NDAA
+ L) Coupled Frrecant Systerm Fleanshyim (PSR-
) Tomohed Fovacast Syshoes Feeanalyss ICFSA -
# ) WCEP/OOE Reanslyss [Reanale 7]

< Data Search Service >

b _J NCEPTOGE Peanalys: [Pesnslrs 2] Rolstn
# ) CDASHCEPMNCAR Reanshen

# ) GOAS FNL Opesatonal Aesiis beal e

i ) Timato Montonng (el e

= 2 Formcats

) GFS Hagh Pk |y oesting]

T GFS High Rkt [2 meonth ckval
23 GFS High Btk 115 dege, 1 resst

% 3
1 ghauImg
1 e

»

w

< SOA Data Streaming >
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Downloaded
Weather File(s)

2D Image Slices —>
Thru Weather Cube

3D IsoSurface
Rendering

Traditional )
Meteorology Charts

I Wind Speed Vectors j—'

Line Contour B
Overlays
EXELIS
3D isosurfaces (e 1| ._J|
display data of a PETr—
constant value across | Rt
all altitude levels Tl
(relative humidity e ‘E‘
displayed in blue). | e =
— a

Ability to zoom and |[Eper=—— =
rotate to “fly || === =
through” weather e —

|[ B Wind Surwuniliass 1
cube. r—
Selected weather |
data is co-registered I
over regional map or :
hi-res MSI imagery. Il . _

g = P ——C | —

< Severe Weather Analysis: 3D IsoSurfaces >
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Create 2D image B e e .

slices through variety | - s,
of weather cubes Peseha[orememny M

Use sliders to filter
image slices via
viewing angles
and/or data ranges e

Precipitation Relative Humidity

Wind Magnitud

EXELIS

< Severe Weather Analysis: Traditional Maps >
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= Animation Player

< Severe Weather Analysis: Animation >

EXELIS

< Aviation Route Planning >
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- ITWS(Integrated Terminal Weather System)

- ITWSE B Hud 999 #E9e FEsn dF £74
T3 £FH0R 4D Z1FFEI oA ITWS] B3&EFA
NextGen CSS—-Wx& FqdHiL o5 &F4H F&2 NextGen NWP=
SREER

= [TWSE AZTUTAo] g@x9F #A-HSE 77 golyy % SensorsZH-H

of Mol 4 glo] A% A=Ae] 2
1

1-hr Forecast
Microburst Predic:tior4
ITWS Gust Front Prediction
Real-Time ——Storm Location & Motion
Processor Storm Cell Information
Terminal Winds
Tornado

AWOS/ASOS

Supervisors
! -TRACON
-ARTCC TMU
; Air.llnes . CWsU
- Dispatch
Lightning Aircraft (MDCRS) - Ramp Tower

2% 69. ITWS(Integrated Terminal Weather System) T4 %

= ITWSS FA4¥ &g+ FAA 9 v=o ¢ 7] (National Weather
Service)9] Z+& 7|4 BHEAH|ER REH doxE= BEZS o)Lt
21 @< (MIT/Lincoln  Laboratory 7H¥H) S
SHb v AR TS o] &xfe] 5k A glo] o] &3
71 Al 2=ES

- CIWS(Corridor Integrated Weather System)

- CIWSE e #SU2 ERSn BSOS &FA
EFMHo=E 4
CSS—Wx=

Ko N
=]

offt )
)
i
=
2
|\
rip-

{
—

oK %O

03

FFETH ITWS U85t 392 908 #AFFETHY
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Q| TB7|AMHEIA TIATHY B

N A

I
Product generation (drop-in
algorithm support and cluster
Source processing architecture)
ingest ——» P
1 CIWS/SWIM I CIWS Situation
. : g Display at
. ﬁﬁf;:;:? CIWS internal domain FAA facilitios
NEXRAD
ASRH-9 ' ————,
TOWR Sil'lg|& network | [ Dlﬂl‘lﬂlﬂl.ﬂpl.ll W“Elﬂi C!WSJ'SWEM TFM tools and
Satellite connection for publish ather apps.
Lightning ingest of data interface —| | using m'!"h“'
MDCRS from divarss Web/display server CIWS digitat
Model data SOUICES | 1 I _ datafoeds )
Surface obs. e CIWS data
i d (T —
: CIWS real time % products published Web-based
. in standard formats tools for
Source via standard —»|| information
ingest Playbac data dissemination discovery and
N Archive ngmmgﬂ meachanisms L _d_alu riatrieval
ol support

f

CIWS offline

1

Intermal and
external users

19 70. CIWS(Corridor Integrated Weather System) 4%

CIWS(Corridor  Integrated Weather System)< U= FAAo°lA
Abgete 23ek AR Fdd did diFA Y T dstE S
AbsstE 7)7EA B ool Al aFlo R Wyl At tiRd VAR
AsS S 3949 da7] weddE Adstar U=

A AE, #HeoldEsE XS A #A5AE E FAHE BE (5E
&%

ZTF59-9 Ar, A HEel #ek Fge ©@5 Au, 4y AHA
Al B AEstE F2 RS 33 w3 HE59 @] dS5AR
A4

A vld) oo AAA HRIE HE oy WAME(40 dBZ) %
FHA T2 AR AT

A8 THA D Slel dof A FF9-9 o] WY 2 T G F0]
BEAE S dA A5 (VIL) EAola &8 A

ZF59-9 A%, HE A9 2 A 2A7F B T H3FF FA4 34
AH A
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O SESAR(Single European Sky ATM Research) MET AH]2~

MET—-GATE A[Al1% (2015 94

N A

1): Consolidated and harmonized viewZ

A-s3t7] Y3 f-232] single access point

. iy

MET—-GATE

consistent view(E#4

A4 AE

EERNGE
A3 ol M

44 single
ATM #AAELS

dCCess

g
2=

point

k!

}\O]_

ot wH

— TAF, METAR, SIGMET,

SIGWX AHE g
— o83 Aw= o7k
7R
— 7R E otellA &5
AE7R
— @A v Ajgle]
7VRE T ¢ Sy

- - —

MET providers

Response from the MET community :

— Translated to relevant data format
— Best MET information available

— Fit—for—purpose

— Easily integrable in ATM systems
— SWIM compliant web services

— Single access point for Europe: MET—GATE

——

— Consolidated(Europe scale)/harmonized view
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- SESAR MET AH] 2

METAR, TAF, and SIGMET AH]2 (A3} 9 o H)

e

Coverage:
—World Wide

Format:
— IWXXM message
— WES service

MET Hazards AH]2 (23} 2 o 1)

MET information:
— Convection

— Icing

— Turbulence

Coverage:
— Europe

Format:

— XML objects based on
AIRM

— WEFS service

MET information:

— Wind, Temperature
— Dew point

— QNH,

— Relative humidity

— Ceiling, Wind gust &

Coverage:
— French airports

Format:

— XML objects based on
AIRM

— WEFS service
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MET gridded &E. AJH]2~

MET information:
— Temperature
— Wind speed

— Wind direction
— Humidity

Coverage:
— WorldWide (with several

horizontal resolution)

Format:
— Gridded data: netCDF
— WCS Met—0Ocean profile

O SESAR MET-GATE ¢lg #o]~
- OGC defined request/response IE #H o]~
_Gridded
Jate wrth oGC Standards

Request &
Response API’s

nNre »e GetCapabilities
LWCES + DescribeCoverage
T + GetCoverage

ey o
Returns
- Service Properties/Offered Data
- Info on Specific Coverage
@ - Queried Data (or Subset)

» 5T 2EX], HFE gAs gdFom foly A7, B R
AH =7 2 MetOcean H|o|EAlS AMH| A2 AY o7
= Qg fo]y Rk ARE-A|of ] Agslr] ¢te] WCS7F EgH, &elolA

=
T Y4 JleEs o]8F gJor}t EAH3 MetOcean community
= 7|

[)
Hzg w5A7]7]0 = Pr#%
» AR g2 g Ausazt 534 fBEste MetOcean WCS dHlo]E 7}
AR HE 71ke] Aloj ddojme] dwe] folshA FE 5 UH

» MetOcean A85+F= 7|EAH o7 4Do]lal WCSE 2Do|m=E =7], WCS
request/reponses =7} UF AW UF7] ojE =
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- olygt EAHE F5HS f5te WCS Core 7]s°] MetOcean Application
Profiles F7}

= Stack 2DE 3s}}2] 4D Coverage 74 (Coverage ™ WCS Transactions®]
T7F =olw)

= oAk "ol AA|zste] delHE FE28 4

Stack of 2D Covemgesw

One 4D Coverage

O SESAR TOPLINK demonstration project

- 147) 713l Folsk= A= MET AMH|2 AlA(FF, S48 2 =13

ge o1 ok A% AAne] 93

Il categories of TOPLINK MET Information

- Wind - Snow (condition of snowfall)
- Temperature - Sleet

- Humidity - Freezing rain

- Icing - Visibility

- Turbulence

0)
- Lightning

FEIO - Convection

{depends on the MET information categories)
Europe, Africa and parts of North Atlantic areas.

1% 71. SEAR TOPLINK Z=2AES] MET AH|2 G4
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France, Finnish Meteorological Institute(FMI), Deutscher

Wetterdienst (DWD) o] ATC % 3d-3A7} A2 MET AR|2AE
[e) o

=37 O
Bl

Fdzatel F4E F

TOPLINKE= MET-GATE®}e] A5 &3l doly uwgt

Deutscher Wetterdienst

\ «-,-I/
‘@
\

TOPLINK
SWIM

SESAR Global demo 201!

validation
Master Class 2015

1% 72. TOPLINK Z2AEQ] golf ug /e

O vgEd= Aux A=
KNMIZF 2038 @71 dolgHlol =25 FHlo|A (28 E &
HHlolEE slal Sl
OPMET Z %S %3} Flight, Aiport Region®l] th3at t}oksl djo]g
T A
Z1ddleltlE Sl AE 7)Aol digh thekst Az 71
olmj x| &2 glgt & &
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- FOF

Cutpit
= [ROF W

o WAFE chisris | Graphic Low Level Forecast

1 LWL {Fligh boeewl]
WLL vaLio Tis § stow fao | ooo | uno ] e | o0 | 340 [ 300 | 458 |
WLk | Bl s W

WA A T AN [ @ o
U IER-CAR-FAB y :
L] BED AT T O bt
- R ASTA i§ B L5

L
AFDHI-ASTA [ o0
|

For "Thghi Epcumestatipn” ssbech "Tabls™ or "Calcudate”.
I “Tiakie' peitmi- dmatinatinn uming ICAD (= IATA coden Cominsht The “Lisl of Sestisstions® far valld Labla rocts Sestimatians

I *Codtniatn® weiech “Blocde® (VR oo VIR andd ender Separiure sed devtbatien wiing 1CAD o0 TATA foden.
— i and st prisnat
it s reguined mitpmsl Eyps (POF o WTL) and sctiodts Bhe “Shaw® festlan,

Cha isformation s splionsl Commll Lhe help sages fie miie detalled inlormation

19 73. OPMET dloly %% 3td

Cirupleie Law Lovel Fand sl Norih Sra sres N
: B e Tl 3 - @ = TR i i i
= L u B ey
I _ ‘-‘ . I .
. | N—— T 1 Py p

13 74. OPMET®9| ‘Graphic Low Level ForeCast’® ¥= 34

a3 75. OPMET A% 7|A4d oy & 34
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O Met Office HeliBrief

- HeliBrief+= SAR/HEMS/Offshore/Police®] 47} AH
ZZALNAl 71 R s &g ALE F A H
e Eutd AA BES5A ARgE 5 Qi FEsH 94
Pl ]‘: L X} d= vkgr 74, B¢ 4 E

» HeliBrief® SAR¥ 23] % &k dA0A ZAEds= 4 2 X
A FHE gt 9EY oF Aujx

= HeliBrief® HEMSE FFEH 7 o8 AH2ES 93 258 4=
e~

d

* HeliBrief® Police:= 42 Az|5H 2de 913 5@ o5 Mux,
= HeliBrief® Offshore 3] 2 3 sl AN Asshe &4
A FHEHE A% B5d o5 Aulx
: o C # www.rnetoffice govuk) premiumshelibnsfrhems /s mapdetailld - colourstate e —
Aops G e M ¥ Google faos. WF Twitter . B Meshiat home page. 7 Costomer Catewayo. [7 Servcs Cataloque - =
=== Met Office HeliBrief® HEMS v l
Saibkiinkeiig , EGNH Elackpool Airpoert

METAR EGNH 1714502 32009KT CAVOE 0702 G1031=

TAF EGMH 1714032 17151723 32008KT 5599 FEWDAS:
A FGPD Aberdesn Mrport 16 mins agn

METAR EGPD 1714507 3300467 2600020 5539 BENDI0 0305
01031 NOSIG=

TAF EGPD 1730592 1712/1 842 VREOIKT 3999 BKNOIO TEMPO
171217716 6000 BKNOO3 TEMPO 1 716/1806 2500 -DZ BR SKNO03
PROS30 TEMPO 171971608 0800 FG SKNODY BECMG 172101724
35040KT=

WARNING FOG

17 Mar 15000 - 18 Mar DED0

FOG [VISIBILITY LESS THAN S00M) IS EXPECTED

M ESPE Inverness Airpart &1
METAR EGPE 1714507 D3Q06KT J40%0T0 39959 YLFG FENOZS 1
0in3i=

TAF FGPE 1713597 17150 724 VRAGIHT 9995 SCTO10 PAROEN
TEMPO A71AM 721 4000 BE QKRGS PROGID TEMPO 172141724
800 FG BEMO0T =

WARNING FOG

17 M 28:00-18 Mar D000

FOG {MISIBILITY LESS THAN GD00A) 15 EXPECTED.

® EGPF Glasgow alrport
METAR EGPF 171450Z AUTO YREDIXT 9000 OVCOOT 07
¥ TAF ARED RTDL TRASIT T TIALRTD WIRNAWT AN REMANS BEr s

19 76. HeliBrief® HEMS ¢ A|

O %3 AviMet Weather &5 (nfo]2teg})

- g BE A4 delHE B B As9e PHs] Auxs
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Altomated Weather Low-lnicl T e — Nn‘nﬁt%

Obsérving System Shaar

A3k
HE5 A A, WA EH, A, 9E, 2R 2 FE, 78RS, 7Y, dA
A, Akt

A" g8 9] #A] A]2H Winter Conditions Decision Support
System, 7|40l Al A5 7] 4RS A28 LLWS il Al 28, 33
SE AN A2sE, BF aEn s

indication System

lert System Information System

20 TUHAE A" dE &% A" 214 718 #M  dE CIE
g 2E o =
1 77, 8vfol e} AviMet
O eWAS

CWAS £3H AZTTe €9 mEA, AHA4 9 oA
Aoy RE ETE

smegoldl ma AEAS AR ALA AR @etol
LT FEAE BHAA =T

eWAS 22X 714 £FH4L Inmarsat Aviation Certified Application
Provider(CAP) Z&Z1#o] W& <¢l=d we} AA7F SB-S do]g #H=

DAL ALgste] M Fol HA A FRB WS F g

30,0007 o]} ZiA}%O] eWAS A|=S5 ALg35)
SB—-S¢] A& IP ZHES Fa eWAS ofZglAo]
Fo| = AAI7E 71*&@&% Ao E WS 5 9l S
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1™ 78. eWAS AR 71 EFA A

In-flight

AIRCOMConnect
OnAir Plug \__)
ﬂ? TELEDYNE 5 W

Weather Forecasts i
Cpr 1+, 11 ;-8 and Nowcast ga
each IOyi__/'_n"

EFB Weather ACARS ACARS Broadband Wireless
Ground Services  VHF / VDL Satcom Satcom Mobile data

AIRCOMConnect OnAir Plug

Compressed Airline 4D < ACPosition
Data format | Policies Filtering < UTC Time [4

Weather forecasts

From various providers The @
omva P! 5 METEO “din Weather
s L — Company

Airline @ Flight Plans (OFP),
occ Preferred airports e

138 79, eWAS Weather 549 %
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Messaging » ) e

Aircraft |
| Parameters

Some AID providers:

— +  NavAero
- + CMC
= UTAS

Teledyne
Ballard
Flightanmng,
Flight Briefing EFB Cloud
SITADNAIR Core Westher Clowd 7 efFF, Crew Servers
Intrastructara System, MRO
o Westher ——y
= | | s i 7
! n L4
== Acars Communication (VDL2: 25Kbps, POA 2.4 Kbps)

== [P Communication

13 80. eWAS Weather £F412] On—Board &4l

LMNISO

Turbulences
Thunderstorm
Icing
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O gE
O 2012 Y¥XE 2015974 JAXAE CARATSOA oFe myg Iayas
Azgel dg gH HA Fh el 4 2l V1ES §45n 5]
23 DREAMS(Distributed and Revolutionarily Efficient Air—traffic Management
System) ZRAEEZE 43

i
ofs
-

- DREAMS Z2AEX= 57}% 6“’;4 714261 1) 7IAAR 7)< 2) 28 A7t
g )

| Realize acurved |
| precision approach |

Curved ——

Mounted
an board ! Increase takeoflanding capacity ;
H by Shodenlng Separatmn !

— : o
approach= X
nmse e osu? o
=Non-optimal ”q%,

F?educe nolse expusure fo
increased trafiic vulume

'.chrease Serviee rates by reducing operation failuresi &
i e e o i

1% 83. DREAMS @4, &5 Az, WinZlold 3 A4 Ao 7=

< JAXA CARATS >

o FE 73RS Vs
- Doppler RADAR % LIDAR9| 98] #A ¥ Z=H5AZ SHE uvigh
BEE 1 tlolE 9t HAE tolE 2 Wk
- H2E do]H = ACARS A|&ES F3l A 2FAtolAl A
- FEAb 9 AL IMAS A8 Aol E(MetAir) oA e 2 HAE
toly A< 7he
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s
/ ACARS datalink

i 4
1< : :

RADAR  LIDAR :

HMND and NRT

1
|
1
1
Data transmission 1/
. System in JMA (ADESS) /1
s y |
I
i
|
I

(&
|

Airport Doppler Radar
Administration System
In JMA(ADRAS)

Website of Aviation weather |
information in JMA (MetAir) |
\

Real time data of
6 sec intervals

-2 = Anemometer

Grict siza: 5 km

Meso-scale Ensemble Prediction System (MEPS)

A B By

i -

B B

o,
B 44
._C,_-J

Perturbed forecasts(FT=1 51- E_l;s'emme spread(FT=15)

s i

m- .'j=Frﬂ L] I-F

TACARS System

Airplane

Wind information
for pilots
Flight crew can check
wind condition on
flight path in cockpit

Probabilistic forecast using NWP,
e.g. TB index

P_TB4(FL250) [ WiR3ER

- { »

val id=290000TC |

Use of aircraft data via data-link

DAPs : Downlink Aircraft Parameters

Met BFHATM SIAFa4 A2 2 slriste] 94 W&2 28
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Red : CBA (Cumulonimbus Areas)
Darkcyan: MLUA : (Mid/Low Cloud Unknown Areas)

09:00 UTC

08:20 UTC
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T o dEo® Q3 H|gy] 7he] o] o

AT
- HbEE BESte] 57 R FHYS d5Ee] £HE 95
- 5 bR E AL dSete] EEE dE

GPS r’ ] Separation reduced on avorage of "W-l

s
iy *"
Reduced SWEFJHDI’I/‘

Wale urbilencs avbidance path j’-
e

Approach moube nstructions ,-f

GBAS landing
guidance syslem

Observation of
wind

2022-
Prediction based on the

. Sy wind observation
l
‘ef(' Prediction of Lo~k
movement of L)
wake vortex
H 2024-
ke shortening of Detection and prediction
i i separation
of wake vortex

=X
w =
TN T |
3
Observation of L8
wake vortex a
T ¥ .
hortening of

N

* LOTAS: Low—level Turbulence Advisory System
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ALWIN: Airport Low—level Wind Information

wiw E:
Taxl COnVErSon
for ACARS ™
;r;.: bdr:n' | T wE
" Latest observation IWri‘ld‘Lﬂlﬂf-SPD {i’lead'wlr;d"l HEﬂ'ﬂ wind pr £, -

H 2 . =Uiel SS7ILMHIA J|E7)e Hg 3 AARY

JAXAE 712 2Zu Ags HA 7|4 97 A2 AFEste] 28 A
BRAA AN HF ARE Agsts A

2+ o] ©
Wine n-:ﬂac:»r:,I dis;play

Ragantceo-Uishlny Wind Information

< LOTAS: Low—level Turbulence Advisory System >

ALWINS &3 F¥e w2 59 vyt ZH (3, &5, d=Aof,

4T 5)E A

33} 7192 Doppler Radar 2 Doppler Lidar® A 3%F o] E & A}8-3}1]

ALWINg TE AY AP B AEdA dAdshs whe Add Bovte
Zo] UEEZ B0z 744

H}‘“/L AEE 29 dHolHE ¥StE v 2T A E Z2F AR Al

AEE L T4 54 SAE AHEshE 718 AEAlo] AR vl ALWINS

Ho}p GAlstal AEst vyt 2238 AAeE Ay & F U

olF Tl FTAS} A SkdE AFS Al HET FHL AEA

vhgke] A~ WskE RUBEo] Tk
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¥ Airline

/ ACARS datalink

i o

TACARS System
RADAR LIDAR 1 4 Airplane
HMND and NRT
= = | Text Data
= [ E .
: 1 =1 —— : Wind information

]
I
i | Data transmission

. J . System in JMA (ADESS)
Airport Doppler Radar *
Administration System 4

In JMA (ADRAS)

Real time data of N ’1 I

6 sec intervals Website of Aviation weather |

E information in JMA (MetAir) !
: i
v—==. = Anemometer ‘\

for pilots

Flight crew can check
wind condition on
flight path in cockpit

< ZFA 9 ZFTAPE ALWING Ag3te] A AR A vt

ARE 3 A (AR AF @ dE gy) >
SOLWIN: Sodar-based Low-level Wind Information
- SOLWIN A]2=le ALWINS] 7]°53 SONIC CORPORATIONS] -3} 914
A (Doppler Sodar) 7]&=& A%ste] W 59 vlg TR E AF
- Sodare EE 71 2AAA e o vlgkS 7AAE ¢ o dAy

SOLWINS F=2 Ao 338 Aoz Ax TS 93 AZ dolgE
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O ATM Z=3 MET AR 2 AH]| A

IMAE= ATM &7 AFE A, AAsSE+=d, ol T2 JMAY
T o B2 A (NWP) Al 2= El o] A =&t ATMet(Air  Traffic
Meteorology) 7he|ag] o 2.9} ATM CIEL(Categorized Impact of weather
Element prediction)<& 2Hdsh= 713 BE A A%

g8 714 2|42 7+ ATC AHo| thaf] AXE™ ATM 233 7] A4 1o
3t first guess® A&

IMAGI A 93t NWP 2 Z2w7]o B (Very Short Range Forecas,
VSRF) Al28le ATM 9874 A4 Arte] AF&3slH, NWP 2 VSRF
NzEd A st 57k 714 Q4 ATMe dg @M el A% tehlls
A 42 Ay

ATM CIEL 391 AE 2 £ 99 (3F=2)d%= ATFM(Air Traffic Flow
Management) 9 7] A R A&

WEZAE 7B (TMU, Trafic Management Unit)¥ oS %@ ATM CIEL
(ATM Categorized Impact of weather ELement prediction) A3 =0]
ALSE = 7l AA

i, AA &Fed 93, TEF(CAPA, Capacity Value) 7+ HlA 735
/\1}\]
=

wEH 7B Fo AR T A EE VESs GAHIHA] 19 670 e
el T stuE FEeA HAe8" Gx HAA FOUE o83k
CEIATEe] W Algor <ldk ‘a Jg v]F=S A3 A
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ATM Categorized Impact of weather ELement prediction
Ivwued at O100UTC 25 Apr 2018

ATMetC Tobyo Metropaifan Area Team, |MA

ATH Categorized Impact of weather £Lement prediciion ssued ot 00 0OUTC 25 Apr 2018
ATHaN Takyld Merropoltsh Aray Talm, JMA
a1 02 a1 o s Jos Uil P
Sechod Teme(UTC] ; I - - . - - - - -
o | 10]20]30] as| 3] o | 10] 20] 0] a0] 50| o | 10| 20] 3] 4a] 50 o [ 10]20] 30]a0]50] & | 20 20]30| ss| 50 0 [ 10]20]30]an]s0] [ meme
o - COoNY o il | | | 2
mr w | oo SO [ |
st
WinD ;
L e oL T

Mol 4g sdEe

B3 2
23 AW A Fo] 7153 IMAOA AR Lgkel Y

- EsE Aust AP =Tl deb QY] WEe] TMU $RAE AAEA
B WEe AR T 5 A T ARE w7 AN & A
TMU $HA7 A5tz Adeis Aozt setar] ojele 14 Age

27 ol = U=
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(a)

.'l ; 1§ ¥ .
A ok TN
b= F}:-
y FO8
FO7 ;
FO6
ot b - 0800UTC
: i:jr .1 3 8 7 .?’.‘H
% 85, AE ATM 371 A

BMuUAR 12B0100UTC }'re"ﬁ"l'l[o:it?rﬁi.'T'é:Es'fzI:d.'"'
REZMALTEY, C3UTCH &
SBTOH-A2TCOHRAATT,
BERESATOM LIOLE
RALTEY, 122:23+24+ 26l
AUD2BYET.

a9 86, IMAS] 2219l AY =

O &%
O TFH & (Hong Kong Observatory, HKO)®} wWZFe-g=r(Civil Aviation
Department, CAD) 7Fe] stojo] ulg} HKOY: A a3 3HS x| Y37 ¢

ATM 2%3 MET AXH

2 A AE A
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O Tactical Decision Products

- AD9 ATMSY wAE AVI=, d=4 grbAaAd Slo] ATCE A3t
918 ATMS®F %53 MET ARE B, o7lde 3 =&
ZI4deolel 2t % 256km W9l 1kmolA 10km A}e] CAPI(Constant
Altitude Plan Position Indicator) °]u|x]e] 107} #o]loje} 3km o]l
HKFIR®] ¢ dlF H7FE ¢k HKO ATNS(Aviation Thunderstorm
Nowcasting System) 1A|ZF oS 17 #lo]oj7} E

% 87. CAPPI 94o] THE 53 ATC &£ 3d

- MEE ATMSS ATC &M= 54 £olo 714doly gt ATNS

AT FF7) ARG FHE F A

O Meteorological Services for Terminal Area (MSTA) Products

- CAD9 % d¥u% 55 &g FA4 (Air Traffic Flow Management Unit,
ATFMU)= oS 2 A7t 5<F @2 3o &5 ugl g = &F
= AlF& (HKIA)Y &8 A7|d o= Frist, CADSF #=ste] HKOE

2010955 ATFM 95 A<3t7] 91380 Significant Convection Monitoring
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and ForecastZl+= 1535 253 MSTA

i

Al

ol

=] [e]
skal =

Sigruficant Convection Monitonng and Forecast =
Frrmyiend el b B0 U Sl Mlay MDY b L% UYL Ol Wy 23T
34l - 0l &) LT

- Y &% FAHS AYs] 98 HKOE E£3d NWP 2 A Ay
%8S 7|dto g HKFIRY F& 990l sl 1247 tF o3 AALo
AFEH =& AEFor AAEL Aviation Forecasters’7} S5 o2
298 5 A
- Y xS gFaE vHE TS dehly) 98 A b e

N mEg ARgstel, kAL A8 9 MAA @ S =4,
T T4 A A, A7k ke Ag- wmiko s Aoyt

S5 98 Ao 2447 B WA
o dE=rel] mel ek 2559

>,

- TE WAE AR 1 1ol A4
HAoR 02859 =R T H
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Y F R Jle dusk AT o] dHelH: ¥ wF A
A4 8l w2 Bl o Fe el Aol AE A

- 2FY MET AR R AvlzzE A9 vk, deld, 994, WAl 3n 2
Tl @ WA A8, 71 Az, s E Al Avkel est 9 8
o5, TAFE X3ssls HKIASY A 99oF QI+ ¥3, HKFIR & SIGMET,
TC Ed, /3R 9 A4, AN TY 58 59 99 5ol A%

- HEgh HKIA A9 $9 / 594 BuA 2 ME

AE 71 BE A=

12]]
1=

2 E¥o] 7]%3 HKIA

T Holx&= HA A= HalA,
o] dloly, AdxAlo] ZHH, HKIA ¥ F¥ v F9
o )

sh kel s AAY AE

2R
Weather Summary for mua =
e 0, L
Rocaivinds | m
= T e prerp e e
et FiR A B mend iy By Sy G e s 3 B o e o i 8 g 1 e AL R = i
A i e SPALIVE A iy Sl

=

e
. B
[

-
.
=
- s
e

AR W IIE] S  ERE | W FLWR

TR FTORT 1NN T

£t L indermasten
e st | e g i L O L i [
Lol o B ik il s

(L] i
i Limw &
M ALERT IN POSCR 0 ALEET 1N FRSTE
af L3 3L BHT BE Rey FLE

CARLCITY RELAVEES DSPURALATRAN Vimiet o -u WA 1IN, B ey 81

-.1.|| Lo --m " |-|.|un.u P AT U |
[T BCTAC) A LIS ISR TEMPO
'.m-ulr wurl\.ulnrl W Pt o oo e

ERFLC TR LAY % -

AR T

BEMAER MR

Fraguassat . FONALIT & Slan (FSIN

it Acmnkceinn b LALSFLL |.5‘|.I e B o
lu\-IL e Limh  Lotdidbial 1 .00 Lem Lo s m
MY Fou Latmrm Lol Cute Bl
% 89. HKOZF Al-g38hi= HKIA 7]°4d K 8.9
Probabilistic forecast of winds for m
{nodel initial time: 12 UTC 26 Aug 201

- T

ag |oeee s H .l 100%

an ! “se,

T T i e
-~ 38 1ev,
E 0 1*s

2 2

15 | :

10 - & e =3 -

oy [ 0]
x x x E
b L IO 8 B o e
18 21 ag LiE] aE ag 12 13 18 21 i [1E]
26 Rug 27 Pug uic 27 Aug 28 Aug

1% 90, BE A3k

ol A HKIAS] 2H&E2 nieh o529 oA
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O
olol
ol

o}

A #5

N\

- ADS-B7} ZAxe AgFHE E3 Aaux ggv)e tigk A 7T
AF3t7] 98 ADS—B A A=+ A 2~E(SURVEILLANCE ON LOW-FLYING
AIRCRAFT USING ADS-B, Hong Kong Civil Aviation Dept & ICAO,
2014)

- ATC B 2FALlAl 7HA] 71 R 718 3% e @ 5 e AR Al

Selected ADS-B Ground Station Sites in Hong Kong

990mPD
Tai Mo Shan

a9 91, 39 871 ADS-B A|/d=r
(4 SURVEILLANCE ON LOW-FLYING AIRCRAFT USING ADS-B)

O A7lx=
O A7lxzel 7124 2 gFus el (MET / ATM) 3 A7IE=2 vjg AR
A9 (FIR)2 &3 un|AlelAd AMujx Ald-e A7FE= wzk &3 = (Civil
Aviation Authority of Singapore, CAAS)o] H33til MSS(Meteorological
Service Singapore)+ &7 AU~ AFJA 7 FEet

(A
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frargn

ST, 1 g

Weather for ATC

i W) N 1 A

R R R WL, SRR T J WAL SN0, ot WS WL S PO AT T O W STV D 1000 WS I WU I RTRE WS e M ORI TR FL e
A AT e

ek 0 Mg | Dl A

tamga
LR WA 001 WL Ral T WAL e e W WA Sl T RO T Gl W A M BT i e Y BRI . Y 1000 . et |
0P FLA MW 1 BOKT NC=

e

Ll T
- e g T

= - B 1
- e =
. 75)
e
'*l -
i Yo — Cil
’ A
é ~( T i ‘:\‘
..J A7 W e 1 T
!’I t gt - gy \
e § iy
a .' .
e __th e
e = .
Bodan '-.'_.- . L +
i R =y 5
[ =
-Ehr : [ {Fer———
i CJ .
T i
S ey Dy gty Parwrreres Lo
pra— Creerlays
= T 40 ey e
Mt g o] Clmmndie i i top Pasght e nabekd g
T il i i 5
[ .- ¥ . BOMETWE BT Wi
S e
A e’ BI0K S TAR RERSRG TIaCH
S T P i aaiar Facecea gl Wil Matistin
RS B B BN EAs A e GRS B o
e ] , - ) Wind [knabs|
LANAE
A = "
L I "
RANTO I = i
wos | i L i I
ROV -
v
s
- - -ty 5 E1l ] SR LT YN i
.
P e i i e b gt of R G0
| en— — ey L e s g m— (D) Wi

19 92. ATC Weather Information Portal

MSS(Meteorological Service Singapore)i: au% IAALA
3olE Fa wjd MET 717 BE8& Aldsi, 2389 2 3 J2)o
VAR FEHIE AFste A8 7] AR xge] A2 ARE T
A7 T Ao odE e VI 23RS FE g

HANE A%

N

o F2e W s A, 9AE FElS SE duHelE
&3, MET AX+E g8 SIGMETe] 23tg #olyg o], $4
n A, ol 7o 1YY oS % A¥S 7] w
Hg- ol 22 ATC 7|34 E X898 T3l AsE

2L

]
I

o]
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O =
O AVAR(Automated Vertical Acelerometer)s 3&7|7F Adst= FAVER
M3} 3] 3 7k (none/light/moderate/severe) S W5 AAIZF A5 =3 (@5, A7,

AR, 1%, I3 7MEE)S B i5

O EDR(Eddy Disipation Rate) ¥} WHF 2288 E3) ata 7] EA FaAA G7F
SAs7] 918 FARAVMSE W #ASF AXES
WOANZE A8 FREH, A7 Y=, 1%, EDR Hdgk 2 93 2 55

O ACARS(Aircraft Communication Adresing and Reporting System)
FARAME 2~ FXIste] vH@AdF vPAqeS Agete] dr|Fel FFES
W= 3y ] BAste] R Ao WAIAE ACARSE T3] Hddko] o=
>

72 AE 23

_1

O &5

O FEJHE o] &3] A7l ATFM(Air Traffic Flow Management) #d-&
714 Zhold e gk Wgo= 47 F8 IFMAE=EY, Bz, dAHE
H2)el EAE(AAR, Airport arival rate) 2dS w7 a8 /AAs =2
gl—%_ﬁg 7]ALX§EE Xﬂ_i__?fl—

O WIRE(Weather Impact Risk Estimate)+:= 24A]7F &9t &3 ¥4 20nm W9l
WA Sh= A IR A NN, A A, S5, 92 7)Y FEAQ
gy 9 FH dSARE AALkete] dE oAlARFT o Z MET CDMO AHE

Al -5k
O WILATE(Weather Impact Local Area Threat Estimate)+= ATFME ¢ 3
599 d=A(tactical) #E]E A dste Aom AFAA SAS 7HAL 3lo
7178t A iAol HaAdo] ¢lar TAFS:=E g AMEe &2 3=

:
ANE Bastd) Bg

il

Ee)
o,
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Strong Convection Weather Impact Risk Estimare

E
g 1 Forecast sbove E::;‘:;““"
%
-
:
: - ;
S e —— . =0 b
[:m z:l WILATE 4 &8 ofAl

rr | 3% e BTl deho
oFs FEETET W

of 27| 2k +3A| 2k ~+8A] 2}
ey - wZh4: 75% ~95% o|gt

&

Emsemble Members

fl\
o 3

»

Upper forcmg expected by models s not expected to develop umbl after 142 based on :
satellate feature tracking. therefore likelvhood of comvection persishing bevond 09z has been #..q‘ 50% ~75% l:ll H

reduced gkl 25%~50% O]f

Waees

. — Z®4: 5%~25% o] gt
Boks: 5% ojgt

a3 93, A3k gl Uik WIRE AFE& oA

O 71Ek
O TATA Turbulence Aware
- TA|8-F45 3] (International Air Transportation Association, IATA)7}
W48k Turbulence Aware Z=HES NCARS 7/ duglES ALg351e]
7] A=y AMZEE GRF upHsE sk, dld dolHE
FHEsto] o] Al YAAER AF
- JATATE 39 A AFgozZ Al A9S AlZglom 20199 g & &<t
3170e] Fro] &FAle} A & Ao A o] A|AES AlESta 9lom,
I 1571 A @A AAE 3R/ ARE AT
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Hlo|B & 7+*]3s}ar &8 7] EDR(Energy Dissipation Rate) 374 %]

il
)

S~
>,
%

9 94, IATAY Turbulence Aware Z#E9] &4 H 7d
(&4: IATA)

Amxanmrlinc:“ &.
CATHAY PACIFIC

AIRFRANCE &

A oma souTHERy umuEs

ADELTA iyl @ Lufthansa VAQANTAS

ea SYJ E‘t AFRLINES

QATARE o west.  AISWISS uniTEDR  wesyeres

3 95, IATA®] Turbulence Aware ZHE o] 3FA}

4 A== ICAO =4 7|50 b2, EDRLS 671(%23 83] &4 Dtrue
airspeed ®@angle of attack @pitch @ pitch rate ®roll ®vertical
velocity)®] 4HA=E &8sl ALtHa, Hi EDR #s =38 2z
dlole EAQEo thdt Al Bir= IATAZF #eElshs 59 tlol e wo] 2o

7 maAE el A AUERE wES] A8 FessoA
o A, A dolEE e Felshs FBA AA 71
/\EE

EdoZ dole= dFr]e 7y
ACARS(Aircraft Communications Addressing and
Agatel Ados ~EYE = 9.
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g Agstel 2FA
A E e ool
IAHNF BAZ B2 dolA, ma FQ ele 1w 345

oA A H= 3H)o] ofdel =A & U
7

- ESH JATA+= 1 7]¥re] Turbulence Aware ¥
kel

7l Fd9e RaME Tl AdsE 5 la, &

ol 2

1% 96. Turbulence Aware viewer 3}

- WTIC(Weather Technology In the Cockpit)

TACTICAL VIEW AF44T - 01 Jun OF

Electric Flight Bag(EFB),
28 (201793)

13 97. WTIC(Weather Technology In the Cockpit)

Text—based view (2006d) Graphical view (201233)

O IFALPAZ21) Tailored Weather Information for Pilots(AereMetSci 2017)

21) IFALPA : The international Federation of Air Line Pilots’ Associations
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At Al 71E Al dlolE= AE FAor HT Algss HuHolu

2
o ol

Bl
o

5 Mo. 16.Febrar —
L -~ _ _______J
wn >

k) B o 734+/E%(storm) FF

Source: http://www.meteoearth.com/

EFB 7] %% <, Source: IFALPA Vision

. _ EFB 71 & oAOUNES)
for the Future of Air Navigation and

) Source: Hong Kong Observatory
Weather Information

/ ‘*&J %/VE * - 225 Met Office
; xmK Lsxnn f\‘ —1

o
103
[ I

"“1 e

“Cr, om0 s,

2
ok e
LS i

EFB 714 & 4
Source: BCI / NCAR / DLH / VC
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Decision Support Tools

Next SREF Run

< Pravious SREF fun Current SREF Run

Z100,UTC Siin 15 el 2015 0300 UTC Mon 16 Feb 2015 0900 UTC Mon 16 Feb 2015

Updated : 0118 UTC Mon 16 Feb Updated : 0718 UTC Mon 16 Feb 2015  Approx. update : 1400 UTC Mon 16

2015 Feb 2015
Current Time: 08:38:22 UTC Mon 16 Feb 2015

Auto Update: /] ARTCC: AL~ Region: USGoro2) = Sorts Gimate = Impacts Firsts | Hide Nominals *) 24h Snows 1 [Fosetl | bianning
N e —
o o

™

E

F

Day1
Outiook

2l

8|
3
9
&l
B!

o

Enroute Enroute
Weather Weather

VAR o R = |

Source: Aviationweather. gov

| Taotical

JArARAY & BE o

Source: Aviationweather. gov

13 98, IFALPA TWI & 494
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A2 d U FF7EAANE Fo B T
1. 2 A 717 39 4%
1.1. ICAOY M=% FFuzady At ds
0 AA $2REB s =2l
O FANZE7|F(ICAO22) &= H5ste v dFusd 78, I3 ¢bd 2
FeuE Anl2=o 84 S31& 98 A AAHCRE I8 7He e A
53 s B AA EA S (GANP2D)) 2 AlA &F obd A E (GASP2Y) &
=) = = S =] O =
FHste] ) FaAlag QA S (ASBU)O whel = 7pE olgg =
[ NAS A GANP) o|= | DOT Strategic ﬂaarz f% ol [
(. ICAO sjo=azi®A| 0|28t Z A| A B F B 2| (ASBU) —— P ARASHA IR B, 1™ NextGen
‘SHeEs H?ATEF Ij)f;a&l GjASP h [ D01 Top Managemen: ‘ —
ST ] S5 P A= ) ; .'.\;\ Challenge Report EJ%E*%%%%lﬁﬁHQEEEE
H A BT AR ew Ay \\\
=EHE RS 7|0 MM 9 tHA 2 o) W\ |[TE )
e W\ | #2asaa wrAmEem \ pnnn—
\\ ~(  SESAR
\ 2019-2023 European Plan for || A 4
\‘. Avigion Saty(BI SRS, EASA) | AHAICATM A28 g Z2 e
1\
OFEfR| S A = (APAC ANP) ._‘1‘. \L%E AMC) S2ns o= e Y
{ Seamless ATM Plan AN \ | ZHAZA=EERSY) ‘ - CARATS/ 4
) M gzHEAI TR ZaEs
e AMC SHERE A2 ST N
e Ve e -
Y BAAE ST RN
St mmEoEw, i
/£ WMo ?ﬁ\ﬁ-‘“mé’m WMO Strategic Plan 2020- | STI|AEE AL 7|HE ‘ ~~ WMO-IATA
\ Ml ) 2023, Objectives 1.4 . nE g2 - (WICAR)
I&ﬂ@q Suomuun ICAOGANPOICHSS S3 71k 57142 21 et %’%7'j';ﬂ jién—%“ﬂ"E
( UN ~.§§_}§s§t§%}§gx ‘ UN§|'747:“ S| (UNEP | Global Market Based Meaaures ,."é;ﬁil?:';?ﬁ‘i\
\smemzr | 2HZ A 2 (UNEP) (GVBM, 2= Algf 7]t xA) " (CORSIA)
S CEATENE MAS S HEEA A2 ICAQ : mt;m:tiu‘l:a\;j\‘{i\a»?;i:t\ugnorgamzatiun EASA : European Union Aviation Safety Agency
'QE%Q@ <3, gl ne = i:glf:;\!\alzinlnASygemgBt\mk ﬂpgradss m‘éA;eﬁ:‘!‘Cﬁ\ﬁfréumgglj?;tti;anm:MDAR Project
alﬁg ; ?f‘u’?ﬁli F\A:‘!\gfsszliafiig lz‘lfﬁawzatiun Eiﬁ;ig‘ﬂ:bgum?’ge:g;?}gjﬂhgnzsﬁﬁ Alr Traffic System
<SIZuE-7|d Y A = gmﬁ;ﬁﬁo:ﬁﬁmgm et Sencme NOFAC DR M Iecivan /S SHRAI, st
¥ 99, FIWE/7ERA AAE
- 22Y Azl B (HAA, ZEA, BeHd, AATHd, SAdrAd)
9 Aol wet Feusdeler IR =vpE 243 Hl
ol B A g thgk X3 AA]
- vy FEaEe] A B wel ICAOE TASE HAZS Yt
v FEFaEHe](ATM) &3 B3ds = s 5

22) ICAO: International Civil Aviation Organization =+A|Q17F
23) GANP: Global Air Navigation Plan XA|A|3l8yA|2
24) GASP: Global Aviation Safety Plan A|A|&Ha-ot A &l
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* Flexible Routing (+¥13+ 3= #])

= Dense Spacing (F3H(FH)3 &= 747 #a))
» Performance Based Navigation (PBN, (H]-& =,

* Time—based Management ((Z7171%9h) HdAz] &) &)

= Collaborative Decision Making (CDM, (=14]) @94 &8 <JrALA4)
= Greener Skies (373134 &)

O AAZFPAL(GANP)> Faueseyd a&ds S8 93 FAAgo=
i AAY S oS Fall o] AE o] =] i

GANP(Global Air Navigation Plan)© &3-3% 32 (Air Traffic Management,
ATM) sieithe] d3s f3] d AAA)] IdFus 9 F& A
A8k, AAAZA Y 7=F ZHAYNAE vtFoE Ao B wTte] A3
AN ALES dAERE FYste] o]dsteE I

Ggog Aoz 29 FAE Tk %3} AL FAY WOz e
LR g

R -
S e FEFoEM FTIHFIR)AN Ad/F2

epd 22 9] =
s}

GANPY] oA A= Level 1(¥2 79 FPA 28 HHS 93k A4
ek AAD, Level 2(F38 Au2~ F+d 2 P A& 7 A),
Level 3(EUR ANP, APAC ANP & A< 87 &1Z), Level 4(X9 #
=229 A w2 I3 AF ) 4adAZ 98
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MULTILAYER STRUCTURE OF THE GANP
GLOBAL GLOBAL
STRATEGIC TECHNICAL

ASBUs AN-SPA BBBs
& PF

NATIONAL

NANP CBA
TEMPLATE CHECKLIST

1% 100. Global Air Navigation Plan®] 4¢tA @

- ol x| &3k fEyEle] A 9AES  Asia/Pacific Seamless ATM
Plan(Level 3)°o]® NARAE(National ATM Reformation and Enhancement)
Level 49l g

A7 E A AGGASP)S FFeF HHA FAL AT ANgHom

W A7 W s ool A e dse] ]

- A2 ol W gAEA A B9 =
dal aQlel AduEs Bd 2409 BRI A F4

% Safery Management Manual 4th edition('18, ICAO)

O m& &ar=d Ak A8 (ASBU)S FausdelE flal 4719 HsMa39
(Performance Improvement Area; PIA)S AX3tal /A gdH= *ﬂ—ﬁﬂ’doéo—dl
(Thread), MF7/NXGd9H ZE5(Module) 2 83l =7 FH] A E o] w)
FRGA D Vs AAE dEete deAsE dg Agd

R

# PIA 10 3@ /N4, PIA 20 A28 B HolE 9 doe84d <,
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- ASBU(Level 2)v & AAAS] IdFuesed +59 FIFHestE 93l
ZIe4 ZadAas sHste] A Aoy Zh=S ASBU =Z 99}
A= 7F AGel A FEx T4 =
ASBU o]& Fx

©
oo
of
El
off
2
>
(3
™
5

- 71 woke A2 dHolE A8 d9elA Block 0-3(AxE
7l B AE gE)o 2A 71EAHR AXISH(AMET) old &
Block 0 Block 1 Block 2 Block 3
Mo (2013) (2019) [2025) (2031 onward)

AIAET G0

= O
42 284

+23 Axa9

Hg foid

RO HA

3=z

2% 101, A 2~8 g AL (ASBU) Jhy ®de] 7]3aA|

<ASBU o]&JeHA|(Block) 71>

'16%d ICAO Z3]oIM= ASBU ol8el(Block) 571 W, ATM =24 +x W7
5= Wk “ASBU 5th edition’ & <1

- (7]¥) Block0: '13~'17, Blockl: '18~'22, Block2: '23~'27, Block3: 28~

- ('17) Block0: '13~'18, Blockl: '19~'24, Block2: '25~'30, Block3: '31~

-’16 718 ¥E ASBU 5th editions 7502 7|SHE A4
% Block 00 AIAIAIY o HAI~BI(WAFS), 91871742 (SIGMET) &
718 BE o] &ato] TG, JAtAA B AEE AlF o] &
% Block 1t &37] AAGGAFE @] Anj= GA7HA] ATM 9] A

AR 73RS 285t 73] dEFE HAxdtes AgE AA
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P
&
@]
o
o
no
av)
N
>
I
[
L
X
N
Y
>
.%
=
Lo
>
>
i
o
=2,
N
ox
o
T
il
m (
oo
ol
ol

% Block 31 ©7] Anj2 GAIRE SGAIA 208 A ol U(FA] Anx
SADl ATM Ak AA el 7144 1nE &83te] 71 9IS H438s)
= Ags AAs 9 53X

- ‘Blockl” o]&& 3l @A AlHAA F7FARD e do] g JES
TE:8taL, Ve 218 9% ARY/AA7 E S W

- 7} Block 84 % diule] FAEAF ASBU 7|=ZE=WH(TRM) S
A5k AA X0 A (Program)S 7] 83slal, R&D &

- R&DBAT FANAAE 1H 3t MFHA (project) & =F38FaL, °]&

N
Ll
kit
oy

ATM MASTER PLAN
SESAR DEPLOYMENT

Enterprise Information|
Management

el )
DEFINITION DEVELOPMENT DEPLOYMENT

)= NextGen 9 SESAR

% 102, 8 w7F FFuUFA|AE T2 AE
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[0 ICAO GANP ASBU AI53(‘16) T4

O 1CA0S VA FEA2Y AA AZS st BE, 2d=, 2% 2 4
A GGom o7

p

- ZE(Module) : &% 02 A87I53 W74 e A

- 28 =(Thread) : A2 #do] = BE g

H
- EEZBlock) : EER AR BE2So F9 MALE 2 o)A thy H
A&
- A58 < (Performance Improvement Area, PIA) : 2+ &5 W & ¥
e JadseA 9 B A MRS 4 d9EE e

Performance Block 0 Block 1 Block 2 Block 3
Improvement Areas [2013) 12019) 12025] (2031 onward)

Airport
operations

Globally
interoperable
systems and data

Optimum
capacity and
flexible flights

Module

¥ 21 A7 F9E AF A
AesMAgd AFENAG S
APTA: & HIA
WAKE: 3-Fo¢ 7]+
PIA 1 RSEQ: &2 U= =4
TG NA SURF: #&A4+49
ACDM: &&-d94 <JA-E4
RATS: 97 ¥4
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= A" 7R weks Edete] Ad-der] Ve A5 Ve S 4.

[1 ICAO GANP ASBU Al6%#(‘19) T4
O 3709 Threads (AKX, 9, CNS 714 % Au]2=)3H 227019 Elements® Y4d

O ICAO GANP 6%to A1 e] AMET-2 AR Threadel 313%™ Block 014 Block
AMA A GAAM VEs &7 skar slew, ZF @A AR e v

g
O ol Algeld e EojoF & 7|4 Block 19HAlE &5 FAldA A=
SAow Ag FEAR AT L IWXXMS 53 A4 A 5
¥ 22. Thread'® Element T4
Thread Element
AMET - 7|33 R
R DAIM - YA & 334 1 g
(Information) FICE — JZuEZT=AGR &
SWIM — 34 rFgaAA
ACAS - 3FTEA A 2=H
ACDM - &8 f=54 9ALE%
APTA - T=#EY
CSEP - #4974 +¢
FRTO - 9 v = H=
GADS - A &2 L b 28
°o NOPS - HIEHA &3
. OPFL - ti¢ 2 dAZ A HA vgie
(Operational)
7
RATS — 9434
RSEQ - &F2 X7 ¢4
SNET - Ground—based 3F&-<bd %
SURF - &&A] 429
TBO — #AA 71Nk
WAKE - &Fa% #27|+
ASUR - ZA] Al2=Hl
CNS 7] B AH]2= COMI - 54l Ql=
(CNS Technology and service) | COMS - ATS %’L 1“]/\
NAVS — @A~
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AR

Epe Block 0 Block 1 Block 2 Block3
(2013~2018) (2019~2024) (2025~2030) (2031~2036)
_ — Hugd Ao x
- 714~ #H= g F=A 937 - - _
x%go Z=7} zﬂs; 714 Zut]’/\ 72 H]O]Eﬁ GIC B B e R
A e I P EEREE
AMET-01 | ;;H aﬂz]tﬁ w | ool ol o & | = AT AR F | A5 7R
(7]}\]_1}_5___) l y = TT = X T L= O© 2} _ 7] ]'3’4——5—‘—9] }\]
S 94 AR A 27| 7|8to A | ° _ N .
27 g | 2o mamw | WXM g9l T A= F
01—1__ ol 7o — © :)&_I i N e X ]/\]—Xqie /K]— /g_
A pr
g i)u(oﬂ, lidar & ax =40 A
B HE AT
- Huld AH o =
B9 AR Ay | FEY AN
N ;Hfiﬂ s Huld A9
= = T = -
- = =7} gt
WEE FA | - FRA Alopug | T A
- g 2w | Az 24 e aae | A
B A7 g |- A9 AN | AgAn T
AMET-02 | — WAFS A1 | 2 73 - rﬂo]Ei FAoA | toﬂf{az
= T o= © ©°
()7l m 2 (Wh&-7] - & e A= 71| 2 AA E a °8}b e
AR) BoRgee) | - IWXXM B
IR I ER L B E R I
% A e C I N I
gol R
HEZ AF .
ad E3E 7]
—  OFA}E. /\]/\Eﬂ B
00 = =] N‘/\-]H]/“ X7}‘
kel ggez | ST T
4 A e
= AR A | © B A -8 we A
stAR, AR )| T | e R A me Fz
AMET-03 | 2 % gefael | D" 0T e AFA | AHE 5
155k 1% | A wan g | FAAZIESR B (A4
EA) SRS, e T gy | B RA A w9l 3
Fon @ AR ;’ﬁigﬁ] 0 A1FRR)e | W AFAR)S
ol e 718 AR 7158 gH
0on mzg |- SWIM A [ - SWIM #7e]
A Bl LR L O R e ER L
1CAD IWXKME ;EHE s | - [WXXM 2ol | - 7134 R wg
£33k 7|4 T4 N 188RS A = S 99
o = o b = -
AMET-04 | N& D% ol g | e EEA A TE WM
. h= = e - )
IHAE | - IWXXM 7|"¥E e AEES B xﬂf’ 3 SiAl
Wz / 0|88t =X} [WXXM Axe | web AAEZ - IWKXM 4
st | g oag| mas | A e 14EE A
a = T — ATM A]2H| X =Alo| H
717378 K XML/GMLE  H AxB| 20 & —=
k=13 olo = 314 3] MET L HE I‘||3
- A wa aem | 1E R ANIS = ATM A
fad H —
o An  wA A2 ] MET A19|
e - AF WS | 19 2 AN
° AN AE A
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[0 ICAO GANP ASBU 5%} 6% H|u &4

O ICAO GANP7} 530 A 65302 /WA= WA AMET #ok= 5394+ BO, Bl,
B3 AN s FE A0} 67 A= BO~B4 H dAC] gt

O &3 5= F2 A FA 02 blocke] TAEACL, 63 4= Block
194 84055, odE 2 AR, 71538 % AASH 7|4 E, Aol
ALsNA JNdE = FEl= vk
¥ 24. ICAO ASBU AMET Block 1 Element® &-7AFa (55 vs 63)

5% 63
7% #=5 AR

(Meteorological observations

717 A8

(Meteorological information) ) .
information)

719 d5A T (TAC) A9

o o3 ol B A H| A A 5}
Rk A= B ]_-—Xﬂoz]'gl’ 5% A HolE =4 Ans A3y
o} ARAT o8 & Yt BE
Bl-1 | ;.. . o | A1l Bgd w9 Ak Y
B FT 1Y A5 L dne) A%, T
ofu, ATM oAb AgAZt EFae | ST e AEL ST
= o = o SWIM~—compliant ¥ w7 W4
THEsE w vlvke E AFEE 9|, Farol AR A AT 7
E o1y A A delgs xg| o Vo T S
o A& AE FAA dHely FA
B PRz W3l ¢
7178 AR A% 714 B 2 AR
(Meteorological information (Meteorological forecast and
translation) warning information)

FdE 71 ARE sk, olE 54

3 ® A A 9T mE g

) Al Zk(aerodrome threshold events)

oMlER W= AFd W LA | 7]E JA ZE(TAC) F24d

25 I3t V) AR Ay ZEA29 | A oy T4 AR 37
Bl1-2 | 23528 ¥ F3A (permeability) | A ZFale] tfkst & Ak 7|5

T v g AAAQl Wt | 2 o AR diste] A 4.

S YEhdl= v =714 84 gkel. SWIM—compliant X wj7) W4

v AFEsh Algle] ATM 93 W3k | 9 ddo] ApEA A A3 7]

T4 8485 EFehA] i 71 AR | AL

Hol MRS E3d s Ae o | AE FAAA Holy F4 AR

o2 T TR A Rt e the | 29 ws)h

Q9 HAA TRAxA Qo] EY

(enabler)7} 2 7}%5Ao] =5

S % GAEA TR

ATM <3 W3l . . . .
°° (Climatological and historical

(ATM impact conversion) } } .
meteorological information)

vl | 71 "0k, A, =5 S)
|2 4o ®Hee #d" 54
1 | (metadata)ol] w3l BT} A=

B1-3

.
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7% ARE AT 71 #5 4
3 = Abolel Yol EAlstE A | dret #H¥ 5 (metadata)S
T, 0 ARE E 35 Ayl g | 238 AA HARE AT 7|INHA
Q‘rﬁ} AeFe] s 7] fls) Al | A, HlE AR, 3 e 5o A
B ARERF e ATM oA 274 A9 | Ale AdS #dstr] fg 7%
Q40 AFE AR Aquj2~ 2
—ufol/m) 9/ F AR
71’ AR T AHEAR A 71 AR ddt
(Meteorological information (Dissemination of meteorological
integrated decision support ) information)
ICAO 714 R sk

ATM oAb AAA7E agjshal dast | AWXXM) 9] g4 7]&9 4%
71 98 =97 WA st A | A Z= (TAC) AFS WA
(mitigation strategies)= W=t Abs | AlZ, Abgo] ¢lS & A+ AlF
Bl-4 | 3 & Azl 9 ZzAxz A" | o2 SAH.
717 AR B3 A A4 A Y9 Awke] oni= FFuHFAal A
FAL ATM AFYEA AA3 @ | 2~ (d. AMHS) %2 HeF <l
T AMEY A E vNteRE, s HH]*(WIFS/SADIS)%E A i
|

o8

2 3HE xYstr] Y8 Aua AF | S ouE. AFRA Qe

2 D gAGx oA 7 Aol Eal | Fi s AR (K WY, A

92 BAE Fest = )l AL & U= SWIM
3 §) Av]2 AlE AFF

[] ICAO ASBU 7|&2=W
O ICAO+= GANP®} ASBU % A Al Z2M=ole] #AAE olslslr] <3
179 7142 =W (Technology Roadmap)g #| A &t
O ICAO 7le=2E=EWe F2  <Qldo]&#(Enabler)9} <A o] CNS2HL}
g8 A} (avionic) 9} #HHE 7]&=(4d. ADS-B In/Out26), VDL27), TCAS28)
S)E°l 3] Block A8 =S AASIAL U+
O Zt 7|&==2 =L Enabler(Link Media) 2} Service® -E% o] A|A|E
=o] Q3 REe HA2Mow IFAHY, JV|wo] ALdHE EES
Al
)

o= BAE

25) CNS(Communication Naviation Surveillance) - A1 H ZEA|9] gk

26) ADS-In/Out(Automatic Dependent Surveillance-Broadcast) - AF=E&AA]AE £4417]
27) VDL(VHF Digital Link) - YT X|&Ho]Z=EAIA|A

28) TCAS(Traffic Collision Avoidance System) - &% =7] HAFX]
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BLOCK O BLOCK 1 BLOCK 2 BLOCK 3

HF [ACARS|

VDL Moda AOA [ACARS)
Commerdist Broadiand Links

ILINKMEDIA] ; E1-AMET.B1-TBO,E 1 ASER LDAGS AT s
Broadisnd Seteilits Systums [ACARS]

Broadband Satellite Systems s ps

AsroMACS s s

CPOLC & ADS-C ovar FANS/ 1A s

Full 40
CPOLE over Bassline 1 [Link 2000+) L Applications

Advanced CPOLC & ADS-C over Baseline 2
TN O Tham &

L 1 e
E1-RSEL 51 AMET :
B1.TBD, 14557 :

Air port Serlace Data Uk Services 4

a9 104, ZlE2=9 (d)

09 71 2=y FoA &7 2= 7(Information Management)

o %1 )
dAo sid=™ SWIM, AIS/AIM 2 Meteorology &9 74 8A%E X3 o]
NS

O thgel % 2egd = AXUES Yehyu g

X 25 7w 2=

e FH 8 2y
A doly ¥ E4l
(Air—ground data link 1
communications)
sl Ag-Ad FA
(Communication) (Ground—ground communications)
2
To-Ad 54 &4
(Air—ground voice communications)
A€ 7]% (Dedicated technology) 3
g}y
(Navigation) 4579k & A
(Performance—based navigation)
A A7 718E 7HA] 5
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(Ground—based surveillance)

2 4F kA (Surface surveillance)

(Surveillance)
To—8% 7rA] (Air—air surveillance) 6
FdolyEdAe g
SWIM (System Wide information
Management)
2 B3] "3 2@ 5& (Flight & Flow)
(Information PR/ AATT Y 0B A 7
management) (AIS/ATM)
714+ (Meteorology)
Al7F (Time)
221 (Communication)
8
74l (Surveillance)
FF 27171 - .
e
(Avionics) 513 (Navigation) 9
% ¢Fd" (Airborne safety nets)
10

71 A]~¥ (On—board systems)
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AH] 2 2] &k o} 7| "X (service oriented architecture, SOA)2] A15-=}4]
olde FIM =& Mul= A

71’4 dlelElx IPE S3) wEd

02" NOTAMO. 29| o] do] A|ZH v PE 3 L

B1-2 7]ZF W

(Block 1 7]ZF Yol SWIM) A A FAS A Yslt= %7 SWIM 7] 5=
wj el AR #elE e AEE Aol HoF =9
].

(Block 2 71ZF W¢] SWIM) &37]17} SWIM WESAS] wErl = o
g7 A= ehds] T, kel A ATM 4H W73 93-S

gghaly] 93] gn wek, 2244, 71U 9 7hgAdel wejd

A" NOTAM# MET AX wjZ(AIXM % IWXXM 4H 3k 3
ARE)E SWIM HIEQIZE Fal FHASHA a2

7|€H Y %2 point—to—point AIDC29 (ATS Inter—facility Data
Communication) HAIA] wgko] A7 711t &< SWIMZ Al w3 st

>

]fﬁﬂi 2} 2 (Flight Information Exchange Model, FIXM)o] & =}
AR e Hld AES diAst vHd AR wES 9tk =29

B3 7|z Ul

= 3 SWIM HjA| & FerlE x2S BE FAH8A7 B
AR} AU (Full 4D AZFF Xshel A & & 3oz
of| Ak

vl Ae] ¢bd o]s)e FF—ICE(Flight and flow information for the
collaborative environment, WE3E AHFF) 7fFe olgoz 2Ad=

29

FTAFTAL(ZZAA L, AZHA L F) 2ol voly SRS o8t 4% AAPRE
s
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INFORMATION

MANAGEMENT BLOCK O BLOCK 1 BLOCK 2

SWIM C = SWIM SWIM A-G

-0 SWIM [Ground-Ground|: Flight Intents before de parture, ATM information exchanges
—a SWIM [Ground -Ground): Inter-Centre coardination
—o SWIM (Air-Ground): Aircraft integration

ATM Information Reference and Service Model, Common Governance, IS0, 0GC, etc.

CAPABILITIES

oo

l AIS-AIM Enhancad quality :
Papar —> Digital data availability

Digital Data exchange & services, shorter updata cycles
Elactronic Charts; Digital Briafing, In Flight updates:

CAPABILITIES
— = Digital NOTAM

ENABLERS

CAPABILITIES enhanced quality Digital MET Data exchange & MET information services, 5  In Flight updates

ENABLERS
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N A

O o}efX Y dFuE#] A& (APAC Seamless ATM Plan)
o FFuFHAL A0 AF dek H gy F

[e)
31293k APAC Seamless ATM Al&lS H3sle] ICAOS] ASBU Wi

o

-

r U
o

% APAC Seamless ATM Plang o}e|x9 &3 o]a) 1839 (APANPIR
=]

G3)ell A A ('13.06), 370 AEE <
A2t A174('16.09)

o7 A27x APANPIRGO|A

- olEfA Y SFuTAYAE L ASBU FHAFA L A FHet T& 183
g7 ZA Y Y, Y & vy SU, W ¥§8 S 457 JAE
AAsto] F3

- A27AF F QoAM= 7]E et FAE 227004 26712 sl e ASBU
Block ©]& #d FHA| = 71 237]o A4 2570 = &

- OlEIA YA AV AE olEIRAY FAdS v|wto R Sk HHS e
ATFM(Air Traffic Flow Management; 3 unE3sE3d]) Z#dLd,
A 9H ATM A8, ofefx] e A 9 S+ A8, AMS/ NAV/SUR A& 5%
238 APAC Seamless ATM A& xjeh
¥ oA FAE AW AFEA], HERE FHIE FAlA ol H

HuME 2Adste] A rge] whgdstil GANP R GASPIl&= wkgd
4 A E= [CAO Regional Dashboard A A

I\ Seamless ATM
Plan

I
e ANP

Planning
S

Implementation
-

Monitoring

i
13 106. ICAO GANP/ASBU—-APAC Seamless ATM Plan 7 A=
(£3*]: ICAO Bangkok (2016), Seamless ATM plan and SWIM)

30) ASIA/PACIFIC SEAMLESS ATM PLAN (Version 2.0, 2016.9)

31) APANPIRG : Asia/Pacific Air Navigation Planning and Implementation Regional Work

Group
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0 ASIA/PACIFIC Seamless ANS Plan (2019.11, Version 3.0)

o OFefX|GAMF-AE ICAO ASBUQ ofA|olefj 3 g o] x-S 98] APAC
Seamless ATM Al&S 419

o #7 Bl % 257) FHOE, 7]E ICAO ASBU ARFA A A58} ofeh~
o BFes AW P, +4 % Tx, A4 A9 e 36 o]
5 A4

o APSAPG(Asia/Pacific Seamless ATM Planning Group)< 94&3% ATM <+
sl b5 &2 s H3xE e

AN E = v 3G/ 3T D g2 A FAFSH(Preferred Aerodrome/ Airspace

and Route specification, PARS)

o

— 94X EHE ATM A8~ 5 (Preferred ATM Service Levels, PASL)

— PARS/PASL-2 dwkAQl A3} X4 @ A e 22 A28 7|[HAE &
o}b T N e I AL AT BRI Al ot

— PARS/PASL @7 o4l dad 7
So| Q3 7wty A% FLFo] Q

— ol Aol Zt =7h= b 4, dAl B dS5E wEFe, a84, A5 7k
g, 8 5284 9 BAS THAA ols #ARY V| E TFA7IE ATM
&% 27 AHgS E3 PARS ¥ PASLY A& 7FeAde AToF s,
PARS/PASL2 o5 3l

>,

. ;‘49‘?} = 912 (not applicable)
= o]n] FAE S (already implemented)
» o] %X ¢ (not implemented)

— PARSS} PASL2 471¢] @A= F3dd oA
= 1%A - 20154 11€¥€ 12¢¥ 714
= 2GHA - 201993 11€¥€ 07 71A
- 39 - 20224 119 032 4R
s 4GHA] - 20254 119 279 7HHA]

— PARST= &3 ATM &% &olstA o= 37 AnE 2338t &
2 ATS &=of gk 7|WA & 23etal, T2 =71 AR 2 973
A Aol ¥ 7}, v dx AAA L FEAtel T

N

_

— PASL2 &MU =AY FAH(ANSP) dist 7| A& 2gstar, =7} A}
T ATS 9=ro] s34
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— PARSS} PASLS a4 983 ATM 7] EUE sy BE o]d &7
A7 282 w8S VY T UESF Y 17t A4, 1E 2 G Fel 9

d 7hssl Aok gt
o Asia/Pacific ASBU ©] 3}
— B09} Bl Q4 (element)e] QoF W o}g] X oAe] o] 3t o -4

°f gl
&8 AZFn ofesh Lol FRHAM A

= Priority 1 - & ga#lo]= (2022 11€971A] o] 5] ojof &)

» Priority 2 - A% da#ol= (IHtHg oz 2022V FE o]dd oA o]X
gk 7o fo)gk g Z7)el old )

» Priority 3 - HHA o2 oYX &S F QS

o AMET B0¢} B1¢] o2 742} 949 19 22 A o] o5 Fefetal 3l

¥ 26. Asia/Pacific ASBU Block 0 ¥ Block 1 $A41<+9

LA

-
H

AMET-B0/1 - 4: 7|3%#5, 41, 45, 7%, 7|5& 4
X+ (Meteorological observations, forecast, warning, 1
climatological and historical products, and dissemination)

AMET-B1/1 - 4: INXXM& Al&3t: #A53d JAEAA
NzE EE n2gAs} A 1Y AE
(Meteorological products supported by automated

decision systems or aids using IWXXM)
xé H

(Information)

DAIM-B1/1 - 7: (AIP, A3 B Fell&, v g7 3

H g d ) dlolE AE, NOTAM 7HAd& E3tste] F4 o
BAE gAY & dolg 2 gx A¥F)

Provision of quality—assured digital aeronautical data and 1
information, including AIP, terrain and obstacle,
aerodrome and instrument flight procedure data sets, and
NOTAM improvements

FICE—B0/1: AH£3t9 7]E AIDC(Automated basic AIDC) 1

ACDM—-B0/1: ACIS 1
ACDM-B1/1 - 3: ATM U E$ 3, AOP(Airport Operation
Plan) ¥ APOC(Airport Operation center)®} A—CDM
=3 2
(Airport CDM Integration with ATM Network, AOP and
APOC)

APTA-BO0/1 - 3 and 6:

7]¥ PBN SID % STAR Zx}, PBN v AT 42 1
SBAS/GBAS CAT-I A™ #<d4k, PBN &25E PinS

(o<
T’:C:;'

(Operational)
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39

(Basic PBN SID and STAR procedures, PBN
non—precision and SBAS/GBAS CAT I precision
approach procedures, and PBN Helicopter PinS
Operations)

APTA-B0/4 - 5, 7 - 8: CDO(Basic) ¥ CCO(Basic),
advanced/basic &3 7] 578 08 = HAA
(CDO (Basic) and CCO (Basic), and performance—based
aerodrome operating minima for advanced/basic aircraft)

APTA-B1/1 - 5:

SVGS,CDO % CCO(Advanced)E AF&3}+= advanced
gt 719 ™3t advanced 7]5 PBN H =21, PBN SID
9 STAR Azt 2 As7|dk v 9 Hag
(advanced capability PBN approaches, PBN SID and
STAR procedures and performance—based aerodrome
operating minima for advanced aircraft with SVGS, CDO
and CCO (Advanced))

CSEP-B1/1 - 2: Basic 3573214 AIRB ¥ VSA
(basic airborne situational awareness AIRB and VSA)

FRTO—-B0/1 - 4:

g g2, FAAY 2 FAVYE, NBFE 2A 2
et 2UE® (Direct routing, Airspace Planning and
FUA, Flexible Routings, and basic conflict detection and

conformance monitoring)

FRTO-B1/1 - 8&:

A 239, RN ¥ FUA 2 39 & (ASM),
%7@;141517:124 gAE =5 7L7<] L= ;stL/H 141:4%1’
gFAE 718 7], A 7|8k 28 4 (Free Route
Airspace, RNP routes, Advanced FUA and Airspace
Management (ASM), Dynamic Sectorisation, Enhanced

v}
ot
HU
099
012

Conflict Detection Tools and Conformance Monitoring,
Multi—Sector Planner Function, Performance Based
Longitudinal and Lateral Separation Minima)

NOPS—-B0/1 - 5:

ASM¥ ATFM®] 71% 3, 94 WELA Hd

A o) E, basic IEYNF &9 A 2 7% F3/ATFM
slot, A—CDM H|E$]a SIEj#Ho]2= B 54 slot &
(Initial integration of ASM with ATFM, Collaborative
Network Flight Updates, Basic Network Operation
Planning and Initial Airport/ATFM slots, A—CDM
Network Interface and Dynamic Slot Allocation)

NOPS—-B1/1 - 9:
©7] ATFM 57, $34€ NOPS A%, 3 29 % NOPS
Age skad =3 FNE wEEZDA B, ATFMI
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ASM®] ¢Hd3gE 5%, 7% "4%‘?3 T4, " ATFM
slot =9}, g8 =2de] 2 ATFM 53 A

(Short Term ATFM measures, Enhanced NOPS Planning,
Enhanced integration of airport operations and NOPS

rtl
ich o}n

planning, Enhanced Traffic Complexity Management, Full
integration of ASM with ATFM, Initial Dynamic

Airspace configurations, Enhanced ATFM slot swapping,
Extended Arrival Management and ATFM Target Times)

OPFL-BO0/1: ITP

OPFL—-B1/1: CDP

RATS-B1/1 -
A0 7 95 += A FFuEAH 2= (Remotely
Operated Aerodrome Air Traffic Services)

RSEQ—BO0/1 - 2:&=232] (Arrival and Departure
Management)

RSEQ—-B0/3 - ¥2E ®X](Point merge)
RSEQ-B1/1 - 3-4% =2+ v]g ¥ (Extended arrival
metering)

SNET—-B0/1 - 4: STCA, MSAW, APW, APM

SNET—-B1/1 - 2: &&7] wi7/l¥4 2 533 TMAGA
32 El STCA(Short Term Conflict Alert, @7 5&7431)
(Enhanced STCA with aircraft parameters and in
complex TMAs)

SURF—-BO0/1 - 3:

Basic ATC A F =T, THFEAA, 314, H 1
8] 2~

(Basic ATC surface operations tools, comprehensive
situational awareness, situational awareness, alerting
service)

SURF-B1/1 - 5:

FHE AGWERINAREAY, 2FA FFAA Y
g2 Aa, 4" ATC 4a, A4 &5 ATC 2 EVS

A 28 A¥]2 (Advanced surface traffic

management visual aids, pilot comprehensive awareness

and runway alerting, enhanced ATC alerting, routing

service to support ATC and EVS for taxiing)

TBO—-B0/1:
SEFTA AT WA W AIZE7IErE ] =9 (Introduction of

time—based management within a flow centric approach)

TBO-B1/1 -
A7 19k AR A 9] 7)1 %25 ¢ (Initial Integration of
time—based decision making processes)

CSN 7% 2

ASUR-BO0/1 - 3: ADS—B, MLAT, SSR—DAPS, NSS
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ASUR-B1/1 -

$-Fol A &&¥7] ADS-B 4l& $241(SB ADS—B)
(Reception of aircraft ADS—B signals from space (SB
ADS-B))

COMI-B0/1 - 2, 4 - 6: ACARS, ATN/OSI, VDL Mode 2
Basic, SATCOM Class C Data, HFDL

COMI-B0/3, 7: VDL Mode O/A, AMHS 1

COMI-B1/1 - 4:

VDL EE=2 tF 35, SATCOM 2 B(SB-S) &4
2 dlo]g, ATN/IPS ¥ AeroMACS #%—%%4 (VDL

2] 2~ Mode 2 Multi—Frequency, SATCOM Class B (SB-S)
(CNS Voice and Data, ATN/IPS and AeroMACS
Ground—Ground)

COMS—-B0/1 - 2:

U 9 A3} Fde dig CPDLC(FANS 1/A & ATN B1)
2 Az Fo] gk ADS-C (FANS 1/A) (CPDLC
(FANS 1/A & ATN B1l) for domestic and procedural
airspace and ADS—C (FANS 1/A) for procedural
airspace)

COMS—-B1/1 - 3:

PBCS %< CPDLC(FANS 1/A+), ADS—C&} =] 2 A3}
F9S 913 SATVOICE (PBCS approved CPDLC (FANS 2
1/A+), ADS—C and SATVOICE for domestic and
procedural airspace)

NAVS—BO0/1 - 4: SBAS, GBAS, ABAS, MON 2
NAVS—B1/1: Extended GBAS 3

Technology

and Service)

1.2. WMO Strategic Plan 2020—-2023

O MA 717471 F+(WMO)E ICAO GANPol| t)-S-38t ‘st3 714 A7 A S 428,
'20~'23 33} 30 dA7FA] A A 717 TFH(WMO) 2] & =,
BE 3 Y9Fo] AR, AE AuAE /A
- WMOE 3lg=r50] ng g-gus Hoko] As|A Qo F-&&har, A&}
A gH ol HEAo] Fotal HA o vl FHXAHAE AFsr] fh
vl S 0

3}t A7 sh 7%

% WMO Strategic Plan 2020—2023, Objectives 1.404] oJAAA =Y
7R D Auj s Alwe] 7HA] g F Hal Ax
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- B3, gFaE Ropld A6 e PARE AFFORA AL
Gzel oA Adela AAAN AN B FAAD B4A
g 5ol 7] o]

- AYA 7EE AHA A TR 28 A AEN(EE 4 (common) 0] 31 Z 3 al
(harmonized) ¥ 3% (consistent) AH A|&)o = H-A
- B UIEAEY A 7|6k Aul 2 Ay AL AFEES2)
- U1 Aol aAN(RE+AFE+AD A
= AHof gk 8%+ AUl A FH(QoS, v Agetal Al MET)
» AR AFTE A HEeo HFEE xS 7 FIUNE Vs
» AWAA(AAH ) et vE35S 9 Ut v
- FgEagdydd FdEU)dARE GAE S
ey Integrated
—~_~ Dissemination
Program :
'y “‘Raw’ Weather
Weather Translation
"Raw”
I Weather
¥ v Weather
No Weather Weather Ilillﬂ.ﬂﬂﬂﬂg tputs
Integration *On-the-Glass"”
« NAS
* Displayed * Displayed with Constraints
independently traffic = Threshold
« Cognitive + Cognitive Events
interpretation interpretation
= Manual use & » Manual use and
.Lappiicazion 7 .Lappdicanon 7 v J
Y h 4 Y Y Y
Level 0 Level 1 Level 2 Level 3 Level 4

1% 107. Weather Integration & Impact Translation

(3 : Future Aeronautical Meteorology Research & Development,
NCAR(National Center for Atmospheric Research), WMO Aeronautical

Meteorology Scientific Conference 6-10 November 2017 in Toulouse, France)

O WMOE M mEEAe g AHA AL FYsa, Holxs
AEAR el A% PN Rsuge B FAEE, FADY
WAUE % A A =Y 2 A

32) MET/14 #1318k 2/9¢] F& 224 ICAO &3 &8 U3 (ANC)7F 521, 2014 F o]ALF]

7 %9l
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O WMOE HAsd T3 A+ A=" #5 UEY A} dHolyg #g 2 AHF
HAYSES 7|Hto 2 &2 2 HolHE usgozn gzl a2
AWM A E B
¥ WMO9 e d% ¥

T MBS T2 20200 82 9o
Eﬂ’\]/\@?l WIGOS(WMO Integrated Global Observing System)® =3

¥ WIGOS:E =g ael 4 84 7 As 3314 549 A9 2 =27} 2}
Yol Agd F A== WIGOS/WISQ] o]}

WMO Integrated Global Observing System

Polar-orbiting
meteorological
satellite

-

Polar-orbiting Geostationary
earth resources meteorological
satellite sateliite

% GFCS(Global Framework for Climate Services): A @ oALAA A
A 7FAE D AR Ay S E g a1 ERE AT

O WMO AHEA A dA & A9 A+ /\V\E“ #= oy ® oA AlFe
A wE g #e Tes MAFOEAN EE WMO Hely #E] Al

EEITL 27

o o

uiit)
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WMO Information System

Supply data

Subscription
..:a:_t /
_’( / ,
ublish =
metadata Supply data

DCPC or NC ||||I
Service registry,

data processing
and packaging

L
Discover product gg;é'
=X, S

a9 109, AA717371-(WMO) 7d BHA] 2~ 8l

- WMO+ ==24
SRo A A B W AT A s oS AE

e
1o
Y
ry
paS
>
>
o
o
o0
ofo
nQL' Ol'i]

- WMO9 A™7I 9dNES $13 7R T3> MET 44X 3%

o o
-
>

5
, °] 71s£& ATM AwYHE

= oF. 3 i
MET ARAH|Z=9 @3 #2 2 54 a7l vdEs= 9 F5=

f
AN
st
o
o,
k
Jfu
N
)
o
[
il
2
>
ot

1.3. UNEP(UN &3 A18)9] olitsletA wlE& A

O UNEP(United Nations Environment Programme)+= ¥4 % HA 4 =5k
43 5 87 worlNe TARY 22 % 49 A, 874 A §
ek A 274, AA 37 AHY AE5H HdE 9 g 3 A AR
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ol
f

2
AasolAl 247k 25 5RE & 0E AAMd wet A4 7]
o=

7V} 71l ste] giAsly] 9

ol

Hl

# UNZ H 2030704 247k~ wjEe] gge] ddso=
o® A

s A

Sy

O = ARIZIE7]7H(ICA0) 9 olitsteta: wij& 7% o] 3

- A39xF ICAO #3]('16.9)°M ®BAaxTHAF AR (CNG2020)x H3F =
A5ty 93 S2¥ AlA7EE 22 (GMBM, Global Market Based
Measures) A3 ZA2F(A39-3)2

% CNG2020 strategy: Carbon Neutral Growth from 2020 strategy

% GMBM-S ®2A A 2 7FH& A= (CORSIA, Carbon Offsetting and
Reduction Scheme for International Aviation)ell W} =A] d-gAkd o] wjf
=7k~ A3k A8

- CORSIAE '19~20d Hy wWiEmgo=z A Aﬂﬁl sy B 227l
MEFS s4(F3)str 2= div] Jd=8 23 W& 6&%4 7k

Ed vl Fojz sk A=

% o] 3F7](Compliance Cycle): '21d~'357b4] &9(F 154), AW &9
SA(21d~23d), 1EA(24d~'261): ApA Fefuka] | 2WAI (127
H~'35): o F- 3o} A

O WMOE 3|9ZSo] 27} &A7~ w3 Aad et TA3} AFes =9 4

‘RJ\EE :Lim Q/\17}/\ EsL X—]E_ }\]/\Eﬂo :rLé
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¥ shue] Ve, A9E =
FAAS] Z2HeE4e
g3 74 5 2@
(0 DOT Top Management Challenges Report(2019)
O "= uWEHF= FHu AGA| BuAelA wid S8 A d9& HdAsta
o, THAA HAHAA FE FoF T8 ol dls AEE A

A0l ol A AR FF ATE s
7

Kol
Gua 98 Ba

% BT o 0E I A D nek AR O, DEEE obQ, BW QI
S = A=
2+ AzE As, Aol mek, 91 W wa

O "=+ AWslg A (FAA)S National Airspace System(NAS) 7/JAS Zg=E
g7 2 FFaus #AFo FEAd A" Y 2 FEFSeE w7
%5 AAY dds T2 AE NextGens F7

Foundational
Infrastructure

* En Route Automation
Modernization

= Terminal Automation
Modernization &
Replacement

* Automation Dependent
Surveillance-Broadcast .
(ADSB) Out infrastructure

- SWIM

A= : FAA: ASBU Implementation Status (August 2017)

I3 110. NextGen ZZAE sjul H3x

O NextGen& ==Y Faug oF 6t HR(EHA 4, +83F 5o, A
B B HS, S B, w7 HehE wEska A W R e AlA

2 B, w7F ®obo] sldshs A
o, o= vE A= F7bE 5443 o gt
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A ¥l NextGen F3 A
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27.

to

NextGen Implementation Plan 2016 Z 2 13/IEZg]

ar
=

=5

N A

a1

-
ME

e

xg e

(671)

A& TEAA -5 (ADS-B)

djo]E] %4l(Data Communications

&= 25 SHERAM)

Huld 25 3H(TAMR)

A 39 VOICE A]~®I(NAS Voice System)

2
of]

7@5 LJJrg] ,\] 2~ HEl (SWIM)

He
im
ifd
AC)
o

(117

Z
[e)
5% 7| (Improved Surface Operation)

2L
o3

[e)
RURNNG}
2 AN 954 A

X
rl
2

(Improved Approach and Low—visibility Operations)

Mo
ofo

k)

)

7§41 (Improved Multiple Runway Operations)

o
N
=
oX,
off

784 (Performance Based Navigation(PBN))

)

o
el

Z¢](Time Based Flow Management(TBFM))

S| g | ofN
N
3

bire)
a2
o%
. oH
El
o

U
ollaborative Air Traffic Management(CATM))

o

ot

7] TE/7E B2 (Separation Management)

NAS AKX AF(On—demand NAS information)

2o OBL
{i

o | N
}0

2 o %A 7H(Environment and Energy)

% oM, | Hd | of

L

28 oA #¢] (System Safety Management)

NAS R&D (NAS Infrastructure)

(ZA:

PE |

ADS—B/MLA,
(ATM) & AHAId &

O NextGen
3717

Auata

=
olE B, FFHRTRVA~

Nextgen Implementation Plan 2016, FAA (June, 2016))

H(SWIM) YMEY=, YA3TH
24z gH e &gy
R&D % F+=
3 2 o

H 12

A}A| o

FAA, NOAA, NASAZ9] E& NAS o

g

Al
FES
% s Y

2 N Az

¥
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VAR E FEUSARE HE
NextGen 7] ZTZIa#e IR 7} slgo] =
Stdsta, o agdeln, o5 7hssh
+92 7hssA &

NextGen 717 Al =8l S 7bg A A AEH(NAS) oAl Fd3tES AAlE 35
Y Auj A~ — IR (CSS—Wx)2 NWP(NextGen Weather Processor)®
TAEH CSS—-Wxo NWPE g7 dlolHE s W systa ot
ZFARFA Al 85 dHlolH el 2EE AEAS Al

% NWPe= &a717% Aglek Moge A% B4, CSS-Wxe= AMSARE A9

SBurface Stations ASR TOWR  LLWAS NEXRAD GOES Sateilite Canadian Radar NOAA

NAS Enterprise
Security Gateway
Service Adaptors (NESG)

External
Aviation

v (FAA) 287140 P2 IA(AWRP)S Qb3 &84
ol A} MFGBASRNAS) WAL dFe Axdes) 919
8714 Robg ATY

T BE: FAAL 8FeE AUz AF FF
% o)zl A3 vIF71 3 (NWS)o]
% e oA A9 BTE R
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] "= FAA Implementation Plan 2018—2019
o FAA9|A FH3}ar 9+ NAS Infrastructure Portfoliool A 2] & 7|43 @&
H o] 87§ A (01, Operational Improvement)l. T o A= Ol A o3& =
7173 25 % 9] benefit FES A FstL U
— NAS =#Abs3st 2 grarAdA 7|4 -"H 7] %E3 (Initial Integration of
Weather Information into NAS Automation and Decision Making (2012-

2022))

= T AR 2 Ade] e 99 3 ATM AMEA S A7
BE AR 71 AAEIAE FU18ks

= B, A GAAL(ARTCC) R BB A 2o Al Aol st 3y
713 EE fHstal FAlste] A AlE x2X7F Ba%s dEe v g
A7 7]z ugk e AYdeta olE hAast 3 ¢ e

¥ 28. NAS AH53} 2 grarA Aol 7|AAR 7| 283 (2012 - 2022)

- _
- F7}
A -2} A| Az | F8 ) )
T °T JEs Ndan
oA} AL 93 wEAHR dZo] I 0-24] _
= °° ’ 2020 | 2022 | && kA
ZFdF X9 dH NAS-Wide
Hl o] e AWAg 2 oS 2014 | 2022 | <orA g
FAZNEFNA L JAIZEAAL Y3 A" A
Feagadel eahd8s Ad P ]°2020 2022 | oA a8
dlojr] g1
NextG oA} AAL Y3t WEAR o=
vextGen Slff B S AL AR SN W 000 2022 | mR <A
3 F4E F EH
SqEY e9e A g dEded
ofmEs e e 2018 2022 | F& o =
(CWAM)
g3 7)AF AR 4-D &y HH A 2018 | 2022 | ®=& Sl
P BF oS 9 2 oy 2018 | 2022 | <9HA wE
T AAARe] i B 2012|2022 | &&
AT FFolA AV BHS AHEE P4 _ .
oo © B °T %9017 2022 ®EE obA, 9=
o 71

- NAS As3t 9 JAAA N 7|4 R A T3 (Full Integration of Weather
Information Into NAS Automation and Decision Making (2021 - 2027))

- SARALET FEE AvHn SRE 7 dolEt §F, EEA
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Al gy A u] A FAHANSP) 9} SFAL )
I A71 8 A% oA 2A4S g r] Y3k
GFuFHE(ATM) As3st Z grAEdd Xd =9
~ .

ol }1]
oftt
rJ
L)
[
HICA
X
o
=
o2t
X
1ot
k1
b
g
e
i3
o
ot
ol
1o
)

¥ 29. NAS #53F 2 oA AA- ] 71 AAH dEg (2021 - 2027)

“ T+ 7t

A -3 A AF | FR Aaas | 7gEs
olHZ 71A FHA 2021 | 2026 as
NextGen 7] AR A4zzof digh UE 43} 4 }
E(Net—En]at(;ledoaccess) - ] o 2021\ 2026 | £&
shalEl AW An 2021 | 2027 | && T&F
S48 GE An 2021 | 2026 | &E&
g NextGen 717 AHe] A4 2021 [ 2026 | &&
g2y 23 AR AR 2021 | 2026 | &&
Mdd 4 #5 dHeolHE &3 3ddE 718 A
%H(Weatie: pro;l'uct]) " ) - o 2021 2026 i
g wl 1 AEstE AL 7 AR 2017 | 2026 | && Sl
$-7(Space) 71 A 20232026 | A& Nl
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O u]= FAA 3714 94 Bz} &3

v FAAE 229 oA 83418 Zua NextGen TzAE

o

(37099<+e], 2030 ¢5)E 3

NextGen

‘NextGen—Weather’
< 33 53}

ZeAES "4 Frasdd A4
ai

=

=
[e) o =]
2dls gt 3l

NextGend] FH+* 54 92H(2017~2021)9] o4k ¥Watel 2021d 2 Y& o}
U
— NextGen d2He 20209 20193 thH] 50% 7}7ho] A48t o), 20213

o= thA] 20194 FFoz 3|73}

|
oot

16,000
14,000
12,000

_- 10,000

8,000
6,000
4,000
2,000

2,000
1,800
1,600
1,400

oF 1,200

1,000
800
600
400
200

NextGen Of| 2 (2015~2021)

Fa 7142 NextGen o4t A+ 7009 S AA gt

15,114

10,519 11,001 10,868 10,479

9,192
531 Izzo 342 543 I456
— — — —_— -—
'16 ‘17 '18 '19

10,961

777 397
= =
'15 20 21
B NextGen ™ NWP+CSS_Wx
1% 112. NextGen 44t (2015~2021)
NextGen & 7|-& &+ 0l &t 7+ (2021)
1,870
267 342
= .
22
] = o 2
NwP CSS-WX SWim ADS-B Wake WTIC

19 113, 2021 3% NextGen 33714 & oAl
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3% 30. "]5 FAA NextGen <t 54 o4k (2017~2021) (37174 #¢-Bold HF2])

7 x o
= '"17 '18 '19 20 21
He 2 21d% B4 9g)
NextGen 11,001 | 10,868 | 10,479 | 15,114 | 10,961
71& FAA 7174 A7) Al=8&
_ Nedow YAstn AL e
A 529 % BE 4 AY 2AE
7)1 A3 2 A A
T
Next .
e NWP &34 /i % 3¢ 5
Generation 306 389 272 344 267 a
ety A& (o @ F8 AP E A
eather Aol E ol g 1E)
Processor ¢ AN W X Ao mmAE
(e el 4% 49
e NWP 9 HXE (0T) 3
SWIME &3l AF&AFoll Al A 93}7]
A3l FA Ao g HEA
A R BEHE AFsEl s,
YA L AZHER G ARE
4y 3
CSS—-W 36 154 184 433 130
* ¢ CSS—Wx £54 7w 9 7
45 A%
« 4% % A 2H9| ZaAE
o) 45 e
o 29 HXE (0T) 3
SWIM Z213He A 33
+% A" (NextGen)S $1¢
u w2 dold i A2
e SWIM segment 2B - NASE
3 Jre] a&Ad 555
#e]st= FAAY 58S
2|44 o SEAF ]
Sz uo]g] &4 o= 34 NAS AH
e Aze] Au 9l Beke
sy ke AR 2} Slsel £
System—Wide ~
. 317 550 647 1,111 342 | ¢ SWIM segment 2C — NASE
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T3 284 AR 58S
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( sém Telshs FAAS) H2le
A& oz MM, A NAS HE
A" Het BAME 7F3tstr)
gk F7F lzg 9 U
sEdol Zuel 4% J1%e
MaAste] AA Al ="l S
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e SWIM segment =& -
SWIM Hlo|HE &
/\1 H]—}—\‘% %6]] /\]—%—5‘]_7] 7}'—‘3‘6‘]—7]

A%

o=

T4 BER g

o M2

| An ol
A% ALg ol
e P71

2 L

e ADS—B Sustain Leased Services
— ADS—B #& AH]x

- WE AR AW A-gE
(TIS-B), M8 Am Au=—g%
(FIS-B) ¥ ADS—R (Automated
Dependent Surveillance

Rebroadcast) ZFA} A Av]~

ADSV_Vi NAS ~ 9 W NAS 23 Q4
ide
ol i 342 1,530 | 1,361 | 1,918 | 1,870 | ®« WAM(Wide Area Multilateration)
mplementation 7N AH) 2 750 Aol -9
(ADS—-B) .
e ADS-B 7% &4
-7} ADS-B I}&v|E &
g8l 1=E RYEHA
NASe] ¢tz a8 3
=A8g A Jo| A ADS—-B AJH| X
He g
-y FFA B} ZEAH
e ADS—B “H]
—NIST (National Institute of
Standards and Technology)
=TE A% Het A3}
of 7 ZRIYL FEI7t
== AWstE d7] 21 483t
T SERa 5FS st A8
(Wake 95 75 39 41 g | e et e
Tl ) gF71et $4 gF 7)o v
urbulence - N
des Frrstel F71 A=
T7HE FESE A4S HX=E &
Weather Technology in the
: = zZExlo
22049 Cockpit (WTIC)E FZA}9
71871 % A AA A L ET (o,
e » e A AE)E A Pk
ther
. ;ale 44 40 17 22 20 | Wag Hx 71AAu 2o OE
S LA
e o W EEH ARE HA)
Cockpit)

93 MRMS(Multi Radar Multi
Sensor) #oly Exlo]ld AHE
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AFg3te] 2FA oA HdeElsh
% ZZA(icing, convection

ot 12

Yol A o] H A7) A u] 2
STAM

e A5 35}El VNR(VFR Not
Recommended) ¥+H& 918
Nz 7

o A FE] AN =AY V|4
A Ax; i

e A2 ASOS
(AszdaAFAI=E) 2 7%

dold7t gl 94 Aol A

g3 AT $EATE FAF
o 287 += NextGen
ANAHAD N GZEA 2R
M/ EE 1 Qe VTR
5 Q ¥R
B @A NAS AHgAel 7194
LTS FEANE NEY N
Weather o o _
198 147 72 70 69 7159 Aats A Ygt
Program . .
e NOAA(National Oceanic and
(R&D)

Atmospheric Administration,
v Fh 7] ) oF @ E sk
MEE 71z 2a9 geld
71/ o ujgs AN,
1 2 TR Vs

A7)

o
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EU EPAS 2019-2023¢]

EU EPAS 2019-2023

A, Co2 i

ATM A
1 # B 314 (SAR)
3o
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[1 2019—2023 European Plan for Aviation Safety(EPAS)
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o

s
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K
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: Euro Control(

GASP(Global Aviation Safety Plan)2]
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35) EASA: European Union Aviation Safety Agency -3 3Fa¢t= 7|+

33) RPAS(Remotely Piloted Aircraft Systems) :
34) SESAR(Single European Sky ATM Research)
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-

¥ ATM Master Plan Level 3 v}E O 2 SESAR 38 938k T da=
AA 8 2L, vl Nextgend} F-AFsH EU SESAR X2 138 X|&%4 07
=

- EEEHAAS(EPAS) S GASH7] S8l A=A A eI (Strategic
Priorities)'e} 'A% A siulek(Strategic Enablers)' &2 A A

= Q) ’
L=
[}
- FES 2099 gAFHAE Ut vk, EU @] §4l, tAE" T,
wahe) AAE FT

[0 SESAR(Single European Sky ATM Research)
O #¥e WY ¥ 9 HAL A3 1% NextGen A7} A Hek A2d)

R&D 2 TEHIZZAE SESAR#(227942, '20d $E)E A F

sk

% SESAR : EUROCONTROL©¢] ZEZElY o

¥ SHAE-ATC 8% 38 S7F 94k H& 50% #4, CO2 Wi 10% %

% 5 2714 Ayel 2x

i\

A

A&3t 7] 2 o]3S 98] European Commission, Eurocontrol, &
A Fo2 FAd ¥ SESAR 3 EF Y3 (SJU36))«E Fall 218
2% 2mo g1, 33k R&D 719 F%, SESAR 24 =213 A9

2 gHolE, A A3 nu % FH OF B T F3

-

O F9 gL AHste Ao mastel S ATME @A) A8) 94
5] Lokl AN BES AN
P

N
o3
o
f
rO
v
M
f
o3l
Mo

& 139 FAAH = Ale HE 409 25, =2
A 30% #=, TRAEZE 10% F7F A5F 78, 100% Al=well o3
2], CO2 W& 10%, 5 B daba/e71dol S84 43, 3T 6%
k4 Et 2

¢}
A 4 g

36) SJU: SESAR Joint Understaking SESAR &%F%19

o
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Pt ught phuae

Create benefits for EU citizens
Lirirnireg i a' Fiarual syt oty
— ‘lv. A

Taxi-out and
take-off Climb

' Improved ANS operations productivity

Lean and efficient use of ANS infrastructure
Increased collaboration and operational predictability
Improved airport performance I Improved airport performance
and access and access
Improved flight trajectories
Inclusion of all air vehicles into the airspace
Enhanced safety and security

713 114. SESAR & Hopd 74 W&

ICAO9] 117 KPA(Key Performance Area) A%
4

- SESAR] 297/Md&
5 7dcal, 54 R AES T AT HEE dAste] %

%30 Btelw
High Visibility Medium Visibility Low Visibility
Effects are socistal Effects are businees-level, Mot & dirsct mierest 1o
and of a poltcal naturs on usars and cparstors WIBEDCH UBCr CUSOMEs
Societal Operational Performance
Outcome Performance Enablers
Safety Cost Effectvensss Access anf Equity
_* * *
Security Capacity Participation
T * *
Enviranmental Efficiancy Interapomalility
Sustanability -
Flexibility

+
Prediciability

19 115. Key performance areas in SESAR
=z

d HEH 9 HY3 Trajectory @ ATM AKX 3, &A
BEAALA| AR (SWIM), 352 A A4 (CDM, Collaborative Decision
Making), HIEH A #2], 53 JEYUZA Y 3, ¥9 5789 5

BeMde A% 2 GAKPA): &%, ¥ &y, 584, 794,
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Het &3 A& Tbedd, A # A (equity), F

O SESAR?] ¥ Y&l & 7] FofolA 4D Cube 5 @ F9H =7} ATM
AH(SESAR WP11.2) Zga=8e] dXRg EIG EUMETNETY 3¢l =7}
57 A

MET MH 2t 332 98 % s A2 AW AY F

DWxXCube =

R ——

Client requests Client receives tailored
MET Information MET Information

19 116. 4DWeatherCube MET—GATE Schema

(&3 https://www.sesarju.eu/)

- 4DWXCubei= SESARS] MET Ao et 7|4 g Wete g ofe] MET
Aulz AFFA7E AAstar SWIM 749 MET-GATEES &3] ATM
ol TA A E o] o] &t 4= = Ud¥H Fq¥ VAR P ALY

]_

ol
rir

% MET—-GATE A]~=®& MET "Consolidation& Translation"S <3}

7 EFow A

- 196 -



H 2 E. IRl SS7I18ME[A TS B

N A

- MET-GATE+ MET AE A&

4 A=5E i
ol | A Aol Al A 313

55 AT

el E3-Hsky MET AR &35k
MET-ATM SWIM AH|A2E T3 ATM

ET X—]E_E /\-]Eﬂ ;(1]4‘61—

ET wAA(METAR, TAF, SIGMET)®} i,

¥ nowcast 2 forecast AFE, Higk #= 9 o
D 45, el AR 55 AlE, EAY9Y
A, AFA, =2 5 A, UYst AntE 7

- SESAR¥ 4DWxCube @ MET-GATE A|289<& E3] 63 A AL&A1E50)
SWIM "oz 9% A7t 2 ALgx} o] Z Aol Ao A E3 HolH &
MET AHo| A2 $ gA dozn ATM =4 34 2 23 ARE
7aro g2 oJAFA A o] bt A gt

224 Zo =al

+ SWIME Solf CI2 THEeke] 214 colefe] wekg HEsi o

STAYING AHEAD OF THE WEATHER:
Meteorological information exchange

IMPROVED ACCESS TO WEATHER
INFORMATION FOR AIRSPACE USERS:
Automatic METAR at (manned or unmanned)
airports

SHARING WEATHER DATA TO IMPROVE
FLIGHT PLANNING: Improved MET Information

ACCURATE AERONAUTICAL DATA LEADS TO
MORE EFFICIENT FLIGHTS: Improved use of
MET and AlM in cockpit

MASTERING METEOROLOGICAL
UNCERTAINTY IN AVIATION: Meteorological
uncertainty management for trajectory based-
operations - TBO-Met

WEATHERING THE WEATHER AT AIRPORTS:
Prababilistic Nowcasting of Winter Weather for
Airports - PNOWWA

o= 117,
SESAR SOLUTIONS CATALOGUE 2019(Third edition)

(&4

- FH 7140 YEE 71 HolHE 25

_ A AHlA A Zo| HYs S2E &
glE 4R (@D) 714 RE OP{LES e

B ALBAL| WK F0) ot HEY Ak B8Ol A5 METAR
201 287} 20l e DS0| ABY 4 P YVE A 7|4 B (Autometar)
2= 32

[=] = o

U3 28 A2 HHHS oI5t WA HI0lE B BT MET 3

FHE J|UARE NG WAl MiZ S0l 63 ALBAHS0 W wistol cis o
Be AZE AYE 4 U=E &

S 82 ClO|ER E8QI B i ZSH0|MS] MET 2L AIM ALE 74
92 83 Cl0[E| B (ADQ) ERE #4:317] Il Al0lH B L ColE| B S
715 W A

714 o2 BeAAE ToME Y A Y, BB T, HE 42 A S I 47
ZA|o) 22
Byl WM I B HE WAl 03

SESAR Weather Solution
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0 +94 European ATM Master Plan

o §HL EU 27157 s oA W f=4 FRE 98 ATM Structure=
NAE= A& Single European Sky(SES)E 4~H('04)3}31 31, SES 7] 4t
A ZRAEQ SESAR(Single European Sky ATM Research)E $H(06)%

o SESARQ @&4¢9l olaS 93] European ATM Master PlanSs 5 ('08)3}<]
o]g4(’09)skaL U
— SESAR ol&A&e 2~3drit} ddolEFa glom, A|29(‘12), A3

('15)S A=A, A 2020 edition 2.0('19)& A& =

— SESARE 94, 99 HEA, B4, 7859, FA4, B § 6744 AN =
wE Agea, e, FFuEM, TR, A} 5 41K 9o
25 FAES B@ BE v ol AN Fden 9

o SESAR o] &8 FolA @3/143 &87] 714 MM FEHe] 71&Hd ¢

o] o
=]

— (F371%) Bl B2ol thsl 4 g
= iSWIM (Initial SWIMD ¥} @i AMET-B1/2, AMET—-B1/4%} ¢17
- AFR Y OAdaE 58 ITAN 2 FEY MR e
AMET-B2/1, AMET—-B2/2¢} 7
— (F37) 7% AA) B2l 4%

» AMET-B2/4¢} ¢A%m, SESAR 2020 Wave 1 (‘19, £%4 3=
Pj.18—04b)oll A &FA S AL U=

O #¥9 SESARAAE HHE FI(TMA)H FFZ(En-route)E T34
MET AE oA &S 53 o] AL =
o SWIM MR|AE $3 &3 % Huld 9 #d 7|3 R Ag (Provision of
MET data as SWIM services relevant for Aerodrome and TMA)

A

FAARE 73, AAdst] SWIM UEY Ao AFshH, A28 752 T2
3R A 7U Ato] A ‘time to decision(AAAIZF) 'S Ex = T

— 3D 274 mEE X WE deltist FAY EEe olre] B Axwo
2 w3 0 vk 332 2UEY

— VIS Fheet olmA & 5, 5
— 4 3 THER oRkbe] £ B 3] 2 w0l w5
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o SWIM Aul2=& &% gz 9 FFugssdel IAd 7I3HR AF
(Provision of MET data as SWIM services relevant for En—route and
Network operations)

— A% B PA BT (Low—level IFR)S ¥ 3tsle] Ejnjd 9 (TMA) ¥ 3
2 (En—Route) ¥¥ ©7] 7|4 (short notice MET) A H(3&A 74 A}

oNE AAsta AF
— ATM—-MET A" AEEe vgs3 2

- AW A Ao A&A YIS 0@ MET AR

= MET AR ZAE 233 FZUEAAATM) A3 24 =372 A dat
= MET AR

- HEE(IMA) B FEE edd otdFe nA 5 9

A3 AR Ay
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do
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ofo
flo
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o

(] 713 AR(MET information) ©]3<

o (METEO-03c) SWIM = WA o2 A7 MET AA AHE AFstAY 7]
A dgolH e 2AH AFstozZM ATM-—MET A28 == ATM A~
g A 7hsstA &

o (METEO—04c) ATM—MET A|2HS SWIM &4 W20 2 7AARE 43
34, SWIM HEY A Al-FslH, A|2=H 752 F
ARANA A= S EgE 3

rl

o (METEO—05¢) ATM—MET A]ZEL SWIM &5 #aloz 7|A4-HARE 53,
34, SWIM WEY A9 AlF3st ATM-MET A28 &892 g9 25

- AR 71 23] A FvE 9% MET 41

- TMA 2 &= 84 el o d&s v = e 71 23l o A e

ARE A¥

o (METEO-06¢) A& ATM—MET A28 7|52 714 o= 7|58 £9. <9
o] B8] (METEO-337), CTE—S7b38), A/C—4739)7} A Y35 #a =4, &

37 % $F 7w MET 23 408 4, 29 2 ATshE /)0l £,

ATM-MET A28 Z8e gt 28

2 SUEe
38) A5 2UEIY E72 Coop A SPM =7(x]3)%
30) ATM 3 ATM MET A|AEle] 39 2 S22 913 2BE HAQ) 71 dloje] ene )
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- @R g 29 AEA A9 A9 MET A

- MET AH ZAE 23, ATM 43 1 =58 Adshs ME

Sk

(METEO—08c) 3D ~714d E=Z¢ X—w= #Holge FAg =2 gholy 9
3 A2 v 7F LAY AFRE IR g Tl uigk A4S EUEHF
(METEO—10a) VIS Zhdlg} o] A= 53] 75, A1 2 TdolA Tas &
e B5 & u MET #HS5AE A ¥skar ol# sk MET w7l 4o tigh 2

S FFAIFL FvEre] YL Al AE FEOA T3 A (LS

do
o N
o 4

) A & 9 MET #5248 A4

(METEO—10b) 43} 7w} o]u]x]% E3] of7t Zalo] o8 W £5 BpEO
A sk o]e gk MET w7 Woll e Abs #5 SaS A7 IR 29 E
Hel gd JA shs v A= ?%—ﬂ #Zo] A BEp5E dhoE T8 HY
of 3t AEE AF. IR o|PA S 7|utoz 3 8l7] e Wi jF w5 FE

| S A &9 WHelA 7= 8 FF vk

(METEO—-11a/11b) ATM #A& HEHo=
2 delde 5% x=

ofuzt A2 @
Ein
(METEO—12a) TAM £.7AF8S £5317] 93] 4DWxCubed] RE 7|58 &+
7hE AT, D 8T AR e g ZRAM S FHY 8T AR o
2} MET For TAM AJH|2=7} A= 3 iAo A As

(METEO—-12b) &3 7]%F#2(WTS, Wake Turbulence Separation)®] =%
2L = Vel tigk 8 ARk Eshr] sl WA dHoly A dEs £
ste] ADWxCubed] EE 7]5o] F7t= 4. 419 MET dlolg 9 AiE
< 7FAA METforWTS AH] 2~ Ho|2 =& FHE 9 87 AHe e
5 ZgAxe dEHY Q7 Age] wel METForWTS AH|2~7F Z24EH
SWIMZ &3l Ao A AAF

(SVC-037) "&3 ATM-MET ¥} "g3"7ro] wghs 9]¢k METForTAM AJH]Z2=

(SVC-040) vttt H= 3P 25 met 43 2 SF2 s, d4 2
on vig ARE EPehe PR v AL s A

é
o

O
(
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3% 31. MET information® enabler &=

enabler code Enabler Title

A ZE71E B2 2 Curved FoS $3% AAZF T3 7| AAR
As 2 2YUEH (Provision and monitoring of real—time
METEO-03c .]° * =4 1". . . £ .
airport weather information for time—based separation and

curved approaches)

570 2 RPASE X aale] @ 2 g #d ¢93 MET
ARE S SA (33X 79 Abele] ABAINE B4 B
A &g

METEO—-04c | (Generate and provide MET information relevant for
Airport and approach related operations at short notice
('time to decision' between 3 minutes and 7days) including
rotorcraft and RPAS)

A% IFR ¢85 ¥3%38le] TMA % &2 #d 993 MET
ARE FS 54 (3EAA 7¢ Alole] AAHAIHZ A %
METEO—05¢ Al &8 (Generate and provide MET in.formation relevant .for
TMA and En—route related operations at short notice
('time to decision' between 3 minutes and 7days), including

for low—level IFR operations)

HH VYA RE A& A F AT (ARAIRE 384 7
)
METEO—-06c¢c | Generate and provide Meteorological information relevant

at short notice ('time to decision' between 3 minutes and
7days)

LVCY A5 #AAE 7hsshA st ALd 2 A shdet
METEO—-07c | A|2~®l %3 (Integrated system of infrared and visual

cameras to enable automatic detection of LVC)

AT vhgt RUHPES 918 3D 270d =& X 9= o
gt g7 wel eholre] Axw EF

METEO—-08c | (Integrated system of 3D scanning Doppler X—Band radar
and long range Doppler lidar for all-weather wind
monitoring)

7N 54 2 i EYHPEES 9g VIS ket
METEO—-10a | (VIS Camera for visibility measurement and cloud
monitoring)

il XUHES 93¢ IR 7Het

METEO—-10b
(IR Camera for cloud monitoring)

=2 714 deold dolHE Algate] wet A Wi =
METEO—11a | Y8 ¥ (Wind monitoring in wet conditions using data from
Doppler Weather Radar)

2Md =EY ol dolHE o] &3 Dry oA uis
METEO-11b | =Y E® (Wind monitoring in dry conditions using data
from Scanning Doppler Lidar)
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METforTAM A]8]24 doly AgA
METEO-12a or ] H] | o] E u-’}e.
(Compile data for METForTAM service)
METforWTS Mu]~g dolg 7Y
METEO—12b O.I’W S ‘] ] ) ] 1 1 -4’2.
(Compile data for METForWTS service)
METForTAM A]H] 2~
SVC-037 ]
(METForTAM Service)
METForWTS A=~
SVC—-040
METForWTS Service
O 79 3714 4 71&E o4t
o MEAY G PRR, TP A8H WA AF L 99 wUEHY 2717
woAsY e AFAE FAGL U
o FHATFT FeAATI/NLAHHEAH]22(CORDIS, Community Research and

Development Information Service)& &34 &1t 374 I A=

o}

=3 T
¥ 32. 79 371 d4d A oA E= (https://cordis.europa.eu/project)
A olE A & A 7] 7¢ A =4
aFde] gy 2 7 AR Total €
D A4 B 7HeAd, d3d, 4 2 wEs 2016.11.01. | 49,248,700.47
MAEE A2 ETE Auste] | ~2020.11.30 | (EU €
gy A 22,193,941.11)
717 #oly Az olF FH=
A& Fao Ao | Falo] ©71(0-3A]7F, t)
128 Fael A4 | B3 @) 13, nowcas 2016.04.18. | Total € 597,500
q54 drdE | dEH AL X d5S Adsin 2018.0417 | (BU € 597 500)
(POOWWA) A e WMsle] o JsAS o ’
s
gF7] 99 V¥ GFgFS Fo]7]
et FAE 71 Hop i 2
873 7|59 357 A4 54515}% g A,
o] Me o e e dFor S4A01d | 2020.06.01. | Total € 999,765
gamgae | AE W] Aol wShUgelE | ~2022.1130 | (EU € 999.765)
contet Byam FEs F 9F pam
olojX &= 7| dEy & A
2
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—_o

78S BEEAY ARE
FMP(Flow Management
Position) 2] 9JAPAZ Z 2|20

ZE0E XA | T3
i i 2020.05.01. | Total € 849,000
H# 71 PMP-MET-= Hunl 8412F e 2022.10.31 | (EU € 849,000)
=844 #e HFA IR 2ol T o ’
3ol m A= g tsle]
A#Aola A Jheg SEH
Hrte AFstr] 93 51E 7H4
T2 EEQe F2Y UF 99
gz 9aael EFQle] = s 4 Total €
BUHEY 9 27|F2 2020.11.01. | 991,268.75
BUHE 9 27 _
A|2EH(EWS)S 7het (918714 ~2022.12.31 | (EU €
3| 2~ E _
8ol 3hd) 991,268.75)
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2.3. 9=
O 9= U7HeF= (UK CAA)+S ¢ w23, Zg3ta, HstAE A a3 o3s
A 403@7A] o] TS &8 2 Al HEF AMS40S #E('18

I~

Jl 2021 || 2022 Il 2023 i 2024 || 2025
1. Direct Route _
Airspace 2. Free Route Airspace —
Upper Q
alrspace 3. Advanced Flexible Use of Airspace
5. FAS Implementation North —_ 4. FAS Implementation South —
Terminal
airspace ‘— 6. Queue Management
Solutlons
M P
O N— : . —

9. Review the provision of __

11. Deploy electranic surveillance solutions
Flight Information Services In the UK

Outside O
controlled “— 10. Airspace classifications review
airspace
O 12. Cross-industry plan for radio-frequency spectrum o
cie e} e
infrastructure —13 industry  — 14, Satellite navigation — 15. Full deployment of
and ATM r datalink implementation pla

ITEC to NATS centers
communications

Y 118, 9 G #A Y Bl 18~25)
(54 : Airspace Modernisation Strategy, CAA 2018)

O @=el Mzg B AE Ak d EE AN L ARAA 4T 0, A
e g, 7Y Bgom A% 44 9% 4a, ¥ A4 48 2 wg
A2 BF 5 oBAY F1

% 94T g ) wa 35 159 o 225% 3] —> 304 o 3257 3)(<F
%

247 g AA, e, 9e WIS F

P
jﬁ,
2
ol
18
~

Tk 50009 E o)A, Huld F9(7,000~25,0009] E Afo
FH FY), AuE F9(7,0009E ulvh) w)dA TS, g=ro] 943

Ol OH
ol
L

1

2 5 570 9ol 4 34

O 9= 2uA WA AM R A B, ST 74 4D 50 B FF)
gHoR QA £85I SATs WE, T B BA 95 U 5 A% 4%
s $47) FBAE ARG AA

40) UK Civil Aviation Authority, CAA / Airspace Modernisation Strategy, AMS
41) CNS/ATM(Communication, Navigation and Surveillance/Air Traffic Management)
42) Beyond the horizon - The future of UK aviation : next steps towards an aviation
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4. Reallzing Satellite-based
Navigation for All Flight Phases

Aircraft can determine position \

and time accurately in all FIR o =7

of Japan by Satellite-based - = i g
navigation \ = % “4 0 @:‘} Y
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8. Realizing High-
in Congested Alrpor

2 Improving Predictability

The calculation of air traffic
control capacity,

Estimation of traffic flow,
Improving of predictability of
metearological phenomena
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Probabilistic forecast using NWP,
e.g. TB index
Development of high resolution NWP model P_1B4 '-F'_L Z50 ]Is'- .

Grid siza: 5 km

Mesn s:are Ensemhle Predlctlnn Svstem {MEPS] Use of aircraft data via data-link

z’@r
[ =

Pertl.;beg {nrecas;:;:[FT= 1-51 Eqaemb!e spfead{F T=15)

Wik pariE 44

DAPs : Downlink Aircraft Parameters
— e, -

19 125. CARATS ¥7]od|H 7] oA

F. b ATM officer
Airfine operator

Red : CBA (Cumulonimbus Areas)
Darkeyan: MLUA : (Mid/Low Cloud Unknown Araas)

09:00 UTC

B o10uTC |
|
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2.6. =
O FT7< d3us g duistE 98 Al FFus HA2~" AT 2 Hd3s
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mature

foundation of

infrastructure technology

Assurance
system for

general aviatio
service

gy 127 S s A ddigt 6o S AIE(2016-2020)
(£ : Air Traffic Management Bureau of CAAC, IEEE Xplore, April, 2016)
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CENTRE OF EXCELLENCE FOR AIR TRAFFIC MANAGEMENT
A vibrant and self-sustaining eco-system of research centres, think-tanks,
industry players, academia, ATM entities and aviation stakeholders
The Centre of Excellence for ATM
will comprise four key pillars:

-+

h g
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wael wel Sash e wget S4e AW, 9 Q744 A=
FREE RS HFol Be FFAY B A7 W] £ojd A
Go]

2. FFAMY AF
O ICAOY 334y A%
O 2018 MA A= A oA $HFFS 439 W (8.3% RPK(Revenue
= 5,8 2

Passenger Kilometers)), 3}& <= ,800%F ¥(2,3109) FTK(Freight Tone

Kilometers))ol &3+

-l 100,000 o]/e] sl AL 1,200% el A 180%

3 O o A~
Ao AES F

9

- A A FEE] 31%(139 H)E LCCo 93k Aolm, o= 2017 thH]
5}

A A (ICAO Economic Development)

B oo ST SO ETT ST ST T S SO T T ST
Forecast

CAGR
2015-2045: 4.1%

20

ltrillion)

Revenue Passenger - Kilometres [RPK)]

1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045

B International B Domestic
2% 133, Al e A7 e oS
(%3] : ICAO Long—Term Traffic Forecasts, 2019)

O # AAAo= 3759 7|e] FEe]l 2P AL 170 M9 7IHEe] &F I
2 7|Wo® 1,303 7 oY A7 FFAEY

AulzE Algsta glow, o
31,7177) o17¢e] F¥71Ee] 8= A (ABBB, 2018, ATAG)
O 2045Q7HA] &g o7 FFFE A7 4.1% AAste] 223 RPK ool &staL

)
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SE2 2 7|3F B9k AZF 3.6% S7Vske] 5,730 FTK=Z Eojd zo= A

g GDP

97.8
million

$5.7
trillion

65.5
million

$2.7
trillion

2016 2036 2016 2036

a9 134, AA &4y 18 2 GDP 7% A
(3 : ICAO Long—Term Traffic Forecasts, 2019)

- 20364 FFAF L 98004 /He] dAEE AlFEtal GDP 7]

Borders, 2018, ATAG)

== h7x

g8 2 2016 W] 110% 5718 o2 A(Aviation: Benefits Beyond

Passenger Traffic Freight Traffic
dpaciic | < : |
Europe | : 3 I
Latin America/Caribbean _ _ 1.69
wortd [ .1 I o

a9 135, AA A9E dF&F 58 oS v

(£3*]: ICAO Long—Term Traffic Forecasts, 2019)

a
BHE 3.9%% AA HitS A3 Ao A
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- wYe 2EW ¥ ¥9¢ 99 TYom Fgsels wde 9y
SESAR(Single European Sky ATM Research) X2 A E 3y
H|3 A7 8~14%, A8 300~500kg, CO2 ®l=% 948~1,576kg 747}
7= oL, olE Sl 2024d7b#] F 37 RO FAE 8%
(http://www.sesarju.eu/)

- v A IR AT w5 AlSE(NextGen) 029 A3y} ol &
7IREO 2 3k opAJol/ElF F A Fg WiH] Aol AH| 2 o]l =E Ea,
A= g akd ol GDP 71917 20104 4,7009) 28] =3olA 2030 2%
3,5769 dv] =0 =718 Ao7 oA (http://www.faa.gov/nextgen/)

- ICAOE= GANP(Global Air Navigation Plan)®] QUle]EE &3 SESAR,
NextGen % 3y a9 A3 = a=xle ZEH A3 &AM X3=
A A&k

0 IATAY 3444 83 4
O 20204 /‘%]74] GDP9 1%7} 8ty %o A=FHo] & 9,900%] dejoo]l& Aow
AgatRar, o2 =90 e 20199 Htol| 77k HHAE A8k, Al
T ‘?_onﬂ e ke R0 A% TS oI3SHS(IATA Economic
Performance, 2019)
2 AE AQ)S 293 R AAEE, o=
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F 43, =A G} rE de 8 A
Worldwide airline Industry 2018 2019E 2020F
Spend on air transport*, $billion 845 873 908

% change over year 7.5% 3.3% 4.0%
% global GDP 1.0% 1.0% 1.0%
Return fare, $/pax. (2018%) 327 307 293
Compared to 1998 -60% -62% -64%
Freight rate, $/kg (2018%) 1.92 1.77 1.66
Compared to 1998 -61% -64% -669%
Passenger departures, million 4,378 4,540 4,723
% change over year 6.9% 3.7% 4.0%
RPKs, billion 8330 8680 9038
% change over year 7.4% 4.2% 4.1%
FTKs, million 262 254 259
% change over year 3.4% -3.3% 2.0%
World GDP growth, % 3.1% 2.5% 2.7%
World trade growth, % 3.7% 0.9% 3.3%

(%3] : IATA Economic Performance, 2019)

O 2018 & AAl @& shmFol et o= dd tiv] 3.4% 718kl 8
EF2 5.4% S7HHAS
¥ 44, AA A9E FdFEE stE AlF vl
Region Market share Demand Capacity
Total Market 100% 4 34% 4 5.4%
Africa 1.7% ¥ 13% 4 1.0%
Asia-Pacific 35.4% 4+ 17% 4 50%
Europe 233% 1+ 32% * 43%
Latin America 2.6% ‘.‘ 5.8% ‘.‘ 3.4%
Middle East 13.3% 4 39% 4 62%
North America 23.7% 4 638% 4 68%
(&2 : IATA Annual Review, 2019)
O ¥k e] 182 A% sojyar A 5 3008 7o o]& Ao, A 3k
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w FEIEX(GVA)= 102,900€928] o]dd Ao=x HARHIATA Economic
Performance of the Airline Industry Report, 2019)

AA o8] AE= 2020 1,360 &8 MTYS ik A5, 7,200%
7R olare A7t e Ao ® HAW(IATA Economic Performance of the
Airline Industry Report, 2019)

2020 = FEAket T FBAE T Wl QAT 2R, e A=A
oAl freAA(ANSP) 5] =il 328 A = 158,0007801 et
Fees vrel T Az 2 Avis Pl Bd sy A, FeEe 5
wWF FAE T AGBA 43t 5 F 838,00070 A/ZH Ak &
o] (IATA Value of Aviation, 2019)
9 0 @
HHYME | ZP 2H| | pELUHY
838,0007H
UX2| 25
e
L LL
reeee
fiere
LEELE) LEAE
e it I
aDe 719 2527 e | dbie P
$476Q,'| Piidi Preed Rl iiidd
215,0007 | 87,0007 | 378,0007}
YAt x| x|
a— &)
snans =2
GDP2) =
3.4% xia $1159} $479 $178%

EE7}71%|(usD)

% 136, F3AY Sl AA &,
(&3 : IATA Value of Aviation, 2019)

A AA 20070 o] FRelM &3 &) T FE FHHA Kok o,

- ACI(Airports Council International), WWACG(Worldwide Airport Coordinators

Association) & & @A TIA7|TFEFH A WSG(Worldwide Slots
Guidelines)oll gt ¥ 242 A&y HEE star om, &% w3l
718ke] A3 1o wpE ol Fol ik HIFE {5k Aol A

WSGol th3at 571 /AL 20190l o] Fo] & dfolH, &3 A5 RUEH
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= [} i = A=
O % 204 &t 7 vl= S7lete & oA a9 Ad a3 d=xehe] &4
G482 Fl8l, & deflMFY uld, ok= wiglo] o]27|7hA o] o Y
Ade Q8 B3l A Az s B zZAs AFH Fo)

O 2020 XSl 737 MAXQ My~ BHE xgsto] 2,206 the] A4+ ska7]7}F
olx== oA (IATA Economic Performance, 2019)

O HIF, slgf7lel & 7143 vdd S22 AHHom WSt A+

- 20184 Category 5% Ele AH| <} W5to =z Qld] 2 MA & o7 -89
0.5% 7Z+29t 63:~19 Zeje] £ao] wrAE Aoz EA(JATA Annual

Review, 2019)

<20184 HM21%= EfE M H|S| Ol H=E> <2018 A|22% EfE U2 0|5 A=E>

% 137, 20183 EIE AI213 9 A2259] o]lE A=

O 229 337 =9 A%
O 2038WA7}A] °F 44,000t)e] Al &37]7
B¢k 19,210H9 dF7= 7]
6,6209] &¥7|= A2 HAd(Commercial Market Outlook 2019-2038, ®.al)

k1
o
i)
>}L

O
ol
£
oi
SN
R
o%

- 3% 20 BoF AddE Al e Fouf o) FUte Ao g o3k
Foo B3] 9siAE 2038W7bA FF7] 44,00000(¢F 6% e)
olo] A& QA ojof &

- AP EEFFAHLCC) AdFel dde] HAA FFU] T8 T FEFA
(Single—aisle) 33717}  70%(32,400 ©HE A&+, FE%5A
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(Wide—body) 3371 9,000 t) o|io] elx= A

- AguERE okAlo A Al FFU] ATt F& F oF 40%F, Holsh
T4 FFAEC] F 40%2, 1 9 T, ol CIS, ob=Zg gt A Y
gEAbEol A 20%E AT A

O S 3343 5F

O Feiof F& Aol w=w 20189 7]F AN vt Feed A
== A A 71 o2 139], Bk 591, % 691, =AM VLR o7
189 (L), e SAMTRe)e] A FEE AH@EESA, 2020,
a3

O 2019¢ Suet FFo2 Fas 4, &F =4 T FHld= B8k,
T opAlo FEieAle] thwstel W-9f=qle] Fold 8 T d¥goR
Adh HuA (123t §) S FANH A5, 2019)

- SERE AEd 93AY 52 59 229 s
A4, sl BAAANELE) A SR f1 5S¢ Bd Feael
AEZEE AT A4S A7
-28 32 w0l
400 40,000
@ /\
%) 300 ,4»4—_,\ 30,000
I S— o
G200 = e 20000 £
E':TJ } D G S ’:_;‘:;r,;.ﬁ';['—'—’r)—— =
x ] &
= 100 10,000
O
0 0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

a9 138, Ul &dF &5 o d%
(A : dTEA, F3F3))
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N A

-23  sest2  =0i%

5,000 100,000
@ | m—"
=1 4,000 80,000
@ 3,000 =" /~/: 60,000
I|>\ ;/" '
B 2000 _— 40,000
<4
=0 1,000 20,000
d | ——tm . =0 .

2009 2010 2011

2012 2013 2014 2015 2016 2017 2018 2019

7o

Il

&r

% 139, FAA T &5 o d3
(A : &5, d3g3))

O 20199 S-glveg} gFAdAL Al U] 5% F7F8ka, ske FaE vs F9
= 2 dE FEF AR x2x Fo=z A HAd g¥] 3.8%
el & (- AIdse, 2019)

- T 9 ofAlo} = A FUbe whEl QH, AT, FoF ASF FEol
AAE Bl

20174 |61,096,753 8,733,095 4,011,833 | 1,268,195 | 1,488,563 156,379 | 184,916 15,757 -

20184  |67.267,791 | 9,790,000 4,270,350 | 1,885,129 | 2,033,825 324,528 |316,174 37,482 =

20194 70,188,904 | 9,524,342 | 4,253,200 | 2,652,151 | 2,559,040 682,243 | 492,954 32,242 564

'19/"18C4H| 43 -2.7 -0.4 40.7 25.8 110.2 55.9 -14 | &5

(A @ FFAEEE, 2019)

- 08 FgFALY] FAAA Z7Fgo] 0.2%° whH, Au|L FFAe] oA

FEHE AANH T et e =4 gEstd g e IR AW
v 6.3% Z=7189S
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N

¥ 46, TAA FgFAE o AF W (2018—-2019)

ZRM 0f2

CH3tStE  |25.236,748 24911433 -1.3 20,052,121]20,053,621| 0.01 | 79.5|80.5 | 1.0
OMOILIZE |16,199.364| 16,613,656 2.6 13,726,64413797.620, 0.5 | 847 | 83 |-1.7
A7 41,436,112 41,525,089 0.2 33,778,765 33,851,241| 0.2 815 815| 0.0
OlofAt | 4294205 4399246 2.4 3,610,156 3,454,673| -43 |84.1 | 785 |-56
OlOIMS | 2025990 2094402 3.4 1,717,022 1812418 56 | 847|865 1.8
OIAEREZ | 3.469,569) 3.857.115 11.2  2.870,742| 3015609 5 |82.7 782|-45
MHIZ| MESZ | 8260,632) 9978444 208 | 7,284,521) 8365020| 14.8 |88.2 | 83.8 | -4.4
SA| DO | 6392958 613395 -4.1 | 5415238 5084178 -6.1 847 829 -18
EIQI0IBIE | 4,934,511 G6,087.999 234  4,170.812| 4,907,189 17.7 | 845 80.6 | -3.9
Z2t0/2¥ - 2232 +% - 1279\ &3 | - |57.3|573
27 |29377.955| 32,553,394 108 25,068,491 26,640,366 63 |853 818 -35
IEA A |70.814.067) 74078483 4.6 |58,847,256/60,491,607) 2.8 |83.1|81.7|-14
QBAN Al |33.353.714, 37.076,549 11.2 27,078,032|29.894,033 10.4 | 81.2 80.6 | -0.6

- E7 104167,781| 111,155,032 6.7 85925.288/90,385,640 52 825 813 |-12

Mk fabiiect

(A : &FAE3, 2019)

rh
A}

- YA oA No—Als G Ul-e=de] =u o8 58 F7tol o]
Al Y] 4.4%(NE 6.2%, AF 4.1%) =7 s+
O 20199 Syt &7 55 dsF2 8537|(=ul/=A4 +58 412
2Eb/AR 81 E3HEA], 2009W(4777]) tiy] 28] 7hrko] E=71el-S(3F
3]

l‘%
ol ofh
o

3. A F8 olar
[0 COVID—19

O 20209 # AlA 7S AA wlEL (8,390 E])e] ARk 72l 4,190
g2, oF 8439 e (of 100%29)2] £4o] o= ar, 2021 kioﬂ?: 5,9809] =z
o] 1609 wele] £AE 20149 FFEoR HEold Aow AW(IATA
Economics, 2020)

.

Ot

- RPK+ 20199 w3l 2020We] 60% ol #Tad oz o
2024744 L2 o] FEor B ofHs AR o

T~

- L&) ¥d¥ $£27F RPK 7]1F z2hd 8% RPKY ¢F 50% FFo 13xwH,
202198 ¢F 75%, 2022d% °F 90% FToR I&FE Aow
A (Z2ZU19 o]d o=(2019.12) &3 RPK AAE +4.1%)
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Global RPKs, trillion per year Pre-COVID19
12 baseline forecast

!:- New baseline

10 A forecast
Range of
8 uncertainty

RPKs, trillion per year
@

2 4 2019 levels
recovered by 2024

0 T T T T T T T T T T T T T T T 1

2010 2012 2014 2016 2018 2020 2022 2024

Source: IATA/ Tourism Economics Air Passenger Forecasts
2% 140, EU9 FEFel wWE AA Feo o dd W)
(3] : IATA Economics, 2020)

- T A AFY oF 40%E A HlwH ASAAT T w4t
=4 Aax Fol AIstEEA FEkd s&Eel g ddel A o
FAH o7 Wsl
O FZ=uU19% Qg zk=e] o8 Agk 227} ghstufwA HA oA 3]HE o7}
Folar, sHE] A M B g F Ve S AAdd gk el net oA
Foo] ARt A Fo] v AL = F A
O FU/=Al o2 a7t & Zoz Z4siglon, 2020 A7) =5 oA
Faatol 20199 Fote] ey oA 52,7358 ) Bup &
F 47, 2219 Bd vt FeE A W
(B9 o, & %)
2w 20204 68 202041 1~6B(SX)
| 4y | =z | 4y | zum
= U 2,161,147 ~23.2 10,615,660 -33.6
oy 2H 182,053 =976 12968784 715
A | 23320 778 B584A44 | 617
24 12998 -345 83,509 -34.3
2 IAH 219341 | -33.5 | 1,526,886 | ~32.2
%l 232339 | -336 1,610,396 -23.0

(3] &FEA, 2020. 69)
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E 48, 2219 B FTAE T o2 A4 s

SSZ | 800,934 437.180 -45.4 679355 313518 -53.9 84.8 717 -131
A8 OMOLIEB 615231 520139 -155 545286 381268 -30.1 886 733 -153

SSA

M 1416165 957319 324 1224641 694786 -43.3 865 726 -139

COOIA 427,540 442,445 35 363,864 4477 53 (851 779 72
| | |

oloA2 : - 81,700 =5 -l 75068 -L-:-a:{).O 91.9 | 91.9
OJAEIES 282,02«‘4I £ —1000 259,038 —_—I{I]D 91.8| 0.0 |-918
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2018 W37,134,040,000 ¥607,540,990,000 6.11%
2017 W¥31,262,780,000 W¥566,325,480,000 5.52%
2016 ¥51,606,490,000 W545,180,640,000 9.47%
2015 W41,257,030,000 W¥554,969,720,000 7.43%
2014 W¥41,983,630,000 ¥535,078,540,000 7.85%
2013 W¥52,254,840,000 ¥519,438,090,000 10.06%
2012 W54,481,240,000 %530,924,690,000 10.26%
2011 ¥55,033,340,000 %610,639,950,000 9.01%
2010 W47,904,080,000 W¥554,475,390,000 8.64%
Hlglo]g 7]l dgebdaiy] Bt o 7|&sd

A= AR H] (A F+7171) TEFRED ATH| H| &
2020 W7.780,360,000 %657,354,070,000 1.18%
2019 %960,000,000 %590,227,150,000 0.16%
Foln) s bR 7)< et

Ax Al H] (A F+717) TEFRED ATH) H| &
2020 583,033,000 %657,354,070,000 0.09%
2019 %8,589,000,000 %590,227.150,000 1.46%
2018 %11,530,000,000 %607,540,990,000 1.90%
2017 %5,495,000,000 W566,325,480,000 0.97%
A&l AelakEy] olF B 8Lt

A= AR E] (A F-+717F) ZLERR&D ATH] H| &
2020 %6,531,450,000 %657,354,070,000 0.99%
2019 %2,195,100,000 %590,227.150,000 0.37%
28I Y7 57wt

A= AP (- +R17) TEHRED A7 H &
2020 %11,550,240,000 %657,354,070,000 1.76%
2019 %2,474,950,000 %590,227,150,000 0.42%
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2020 ¥4,381,000,000 ¥657,354,070,000 0.67%
2019 %3,793,000,000 %¥590,227,150,000 0.64%
2018 ¥3,826,000,000 ¥607,540,990,000 0.63%
2017 ¥947,000,000 ¥566,325,480,000 0.17%
O FTHEANZGAA FlolEA] @ SWZAE 7)</ (2019~2023)
o Al (A E+H171) TLERR&D A4 H| &
2020 ¥15,454,060,000 ¥657,354,070,000 2.35%
2019 ¥6,736,980,000 %590,227,150,000 1.14%
O 33 #d AFEYE o4 d3(20204)
O @& ¥& 770 T&D AFiel 20200 o2k oF 5779 o FE(HA] FEUEH
R&D oAb FFRo A ok 8.8% =HA])
% SEATRO] 20201d R&D  FeAd2 AAVIE wok 2271 AR,
g7 ok 237 AR E 7IHEEE oF 871 ARPelA ¢F 6,574
4 R
¥ 49. &3 I AHE 2020 o4 vl
At of| AH(20203) H| &
gk 7w 7t W11,404,590,000 | 19.8%
didlo] g 7|4k ot e HolS 7]& )t %7,780,360,000 | 13.5%
FQIv] Y A P A ¥ 7] &= ) 583,033,000 1.0%
A-En] Y7l g-F 7] A S H -8 7| = /)t ¥6,531,450,000 | 11.3%
g FeIn| 87157 =)t ¥11,550,240,000 | 20.0%
7)1 5 7] &= 7t ¥4,381,000,000 7.6%
TN zEAATFJAolFA ASWEHAF7]=7¢ | W15,454,060,000 | 26.8%
Al ¥57,684,733,000 | 100%
(A FENTY7]|ETA(KAIA)S] FENF R&D A H

(https://www.kaia.re.kr/portal/contents.do?menuNo=200119))
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Scientific Conference

The total share of aeronautical meteorological (MET) costs on air transport costs range
widely from country to country. Aeronautical meteorological costs are typically included
in Air Navigation Service (ANS) costs when charged from the user. The share of MET
cost of total ANS costs in Europe as estimated by Eurocontrol (2004 ) for 2002 was 6.7%
(decreasing from 7.9% in 1998). European air transport operators paid in total €380
million for MET services in Europe in 2002.

The lack of consistency on cost recovery policies for MET services makes comparison
difficult and distorts the overall picture, but a rough estimate of 5-10% of Air Navigation
Service charges globally can be applied for MET services according to the available
published literature. Global ATM costs are estimated at $10.9 billion in a report by
Eurocontrol (2016) and total ATM & ANS costs roughly $50bn (6.5%) of total air
transport costs. Assuming an average 7.5% MET share of the total ATM/ANS, we could
estimate that roughly $3.7 billion is allocated annually to support MET service provision,
excluding any government funding or military spending (see Figure 1). Since 2002,
significant cost pressure has been imposed on the global meteorological community via
various instruments while cost of infrastructure has increased.

Improving Terminal Manoeuvring Area wind forecast accuracy

o 1 Bt ames o gkt st e s preiaien
et e ¢ rethen o e bk o bamrert i

13 190. ATM Eokol A &3 714 (MET)o] 7|8t v & o= B8 KBk

[1 NARAE #&# ATM AA Eoprl AA FFaZA A mXE= FA4 H

O 20199 IENFTAFVEAR]e] dslor vtxd ‘doly 7|dk &3 uE e
71 A HaAde wEd, FI/Fe FE&FdSF )E, 4D AF 7N
s sEHAY 7E TR olFolx ATM AA 7l& ok /A
Aoz 9 AFAH AA AIE 2025WHE 2040E@7kA] 153 Fob
A+t °F 5,680 Yo = T4

- 387 -



M 8 &. 7|chi=zxt

TEIPATIIRA Ao, 71 E 9 AFEsg
T Mo HAE 8 2902 15¢7 A 45458 g, EAME 18% FL
AR 5680448 F4Y 2% ¢4

o G 15KRE A 103%-«15%, TadAg 2204ck--2e000K/ 9, Ml
SR T R g Aol (@A G FEEdolEIE PR, N5 SRS

o Aden e g P 24t 193 dwE o sue

glo|g 7|4 dFaF T o g o
% a7
= U [ dolejdy 2o e Y228H2 H4ax )
. TolEiEE 78 HEE)
Er N T . .
wHEE N | weeen | aoemE 8E)
SR
e .GaaBEel AN |smE2EsUM | aEE2EEN R
FHERION | jagoumes |-n e | onE R oeds
ang | CHREROTR | ge@ousds | -DEE-oaewls | - T8 angs
TR | - P2EE YZRE | - BOEE IS | - BOE 2t | - DASE STNES
=a

- g aopayg | - TR REG | - SRR S0mEd | - SR BNED
« WRAME 100%E | - WANI 2650 | - WA 45HEN

Infrastructure - WEAE -
- OTRALTE EES | . WIRARY  3TTREMR | - MIWARZY . SSERTHR
RED Report - U - B
- BHEALT ae T | - BIEAR A% B | - BIHAD . g
250m 75 B
o BSlUGWHE | of PR SGVE | 08 B 70N
« K paw « AL U « K|S gRE
R -  BRAT T 6UTE | - BRAY UR 20THE | - BRAD WL I4E
TRET - BIAR) FOh TS | - B0 B0 20600 | - AR ) (RNE

- T3 MG BUW | - D3 H2R0 1N | - T3 A3 e
- BARD Zit- 2O4W | . PHMAID Ba- GO | . CRRALT e 4O

*OE MEARE WY 8 PHEE o0RE JHNe Y JHSD By YN de nE

YRRNG UBN0 BEE PUEE FUNE A2 240 AT AWAY 4E
2 E 2 8 %8
REDFALZ|RUSH

9 191, ATM A A Eoprf dFugA g vz AA4 A &4 7

R 1A

2.
O & A 7le/ids §3 371342 ez QA% AHA BA a3 +4
O (A)= ATM AA 7N Ad AA &3 = 1593 997 &F 5,680 ¢ (o)
O (B)= ATM A ANA @377 H(MET)e] 71odst= v& = B 7.5 % (F4)
O (O)= ¥ A9 71918 = 50% (& AMS sl ByFHor FHE)
O (D)= (¥ 249 A= Qg AHA)F A &z A(D)
ATM AA WA A AA E3HA) * MET 7]191&(B) * ¥ A% 7199&(C)
5,680909 * 7.5% * 50% = 198.89%)

o

AH w\e] 24

O

rie

Ade FF e gANs ldeE A% A9A FAl i 159z
AT ok 20099 w4 A 37

- 388 -



M 8 &. ZIci=at

o]
2]

il

A 24

xr
TH

{F

FEuE Ad 2 23

s

2919 ¢

}

.AO

1 7]

(20194 2Q ~ 20204 2Q)

5}

Ao me g 2 2

O &

= &S AHE7RAL) ]

http://www.molit.go.kr/USR/WPGE0201/m_37016/DTL.jsp

SHAl

Ea
N

A= A ek sdo] v

2 Holw o] A, 7]

1
=

NI
folJ

[e)
dol A&

obd 7hs

=
AL

A gl

—_

bl M5@ 222 e

S

(x1000 71)

=
2|

=224

201905 |

2019 020 | —

250

200

150

100

50

o
il
il

i
ol

2020 020,

2020 010

2019 020

2018 03Q

2019020

10

=K

- 389 -



M 8 &. 7Ich=at

i =27

FAHEAAD 9]

5}

o

2020

=

O 7|48l ¢

Bl

ofp

e

=K

TR

ol

01% 04
9 030

2 O

2019020

2
201

=)
=]

(%)

=

=

=]

E

=
=

%)

X g

020 020,
01% 04
9 030

20

2
201

=)
=]

(%)

=

=

=]

E

=
=

(%) N

X g

mK

raql

A
[e]

a9 193, 7]

- 390 -



M 8 &. ZIci=at

&4 24(F3AD

i3

A

O 7]78dx ern=z

[e)
=

ofof, o] &E}, oo ik, oflojA

1)

gl

o A9 (20179 ~ 20194

4347 9]

= 87 =

L=
[€)

AEwe 28 (20199)

il
&l | Ho
Jo | 0
L
100 | 100
OH | o
T
ol ol |,
B3| B}
100 | 100
quU | ol
ny | ny
H o
5|5
R
or | 1of
MmO | o
< | 00| N
— [ v— | N
o || o
O | in | wn
[qV] (qV]
Q| < | o
Q| O |
Mo N
100 | 00 | =
/| wf |

11809 ¢

&)

Hl & (201739 ~ 20194

A<
=2

ofl

20194t

2018

2017

A 9

=i
=

FETuF A

U

O 7|¥ 714

Fohye

BH
Lkl

A AEAR)

&

o] 40

A

Ho

Al AAE S 5

&

3]

Lo A7 AlEEE 20171 ~2019Y

3

HFEAE (1634]

3

3L

4), 4

1k
F 7FA (0.374399/(1270€+163A1%F) = 0.000191359999) =

5 (GNI, 2019)(3,743%

e

7

- 391 -



M 8 &. 7Ich=at

X
B

<
Y

2
49

7
AJo

2 FA(KAL =4

4

Uy = 154.39

203,143 *7.6

3

S S
&)

8

kel

2
4

N
4o

&

H%0.75A17++0.00019135999 ¢ = 7.9

%k = 55,180

il

162.29

2 A4 HE #Ax

zZ

Ao w

)

[0 4D FF 714402 AlFoz2 XAHA

ojn
ok

I

fite)

Ho

)

Fod 20199 =

3|

pi]

=2+ 71

=
=

AL FEEAAE

)

B
B

gyl

0
o

re MFE A

jul
L=<}

<

— A/C %ol 79.5%= 7%

ol st 714

=
~O
S
<<

=
K3

9 194, 20199 &F7] K Gl H]

- 392 -



Al
64,11
100

M 8 &. 7Ich=at

6,804
10.6

280
0.4

A

990
1.5

oA 671

3.6

3]
=

A

5}

ko)

79.5

82. 2019 =)

;_EL
4.4

o HEIFTH =7}
4, Al

H] (%)

X0 T < T T ou T B < Ao
N —_ RS — X il =0
o 6 =S B~ X - <
m - ol e T T N
5 o GO B S
[ap] 1o = Ny ~
X 3 ) wE oo X X i3
o o Mo 70 %0 ~ ok Mﬁ >
~ . o] W — ~ & D o
S ~ a NS G I <
io SN O ‘l__/lA Jvmo lo (-} —_ [Pl
HAPEN T el S o o 7o ™
o - oy T o0 oy T =
A X OE L = g
Nlo ) ) % 3 o o~ = T s Ww
= RO oy TN O
‘my_l N v - J,HL Eo ﬂ _ﬂ_ (@]
o O L o B N Todo — 5
‘mo = T s o Noh
= o SIS [ = 2 Mo — oo
o T o~ - o Bl oy
< W o= 2 X < "< =
o) © z s 7 X ~ 8 g
o 7 o T M ajs R i Wa o <
= 9 - X T m
© ~ O 3 - R o R ol ME in km
7 o L E T PeVEme wog
T T = — B, M 0
o oDa = = N o g EAW w
BE @ - %O Mo o | 50 oo
AR Y 8% SO A A I
> y — =3
Pe w3 e LET®EoasR
S N — — R N T
S N N B S ] LE T N o
AoW Wo@w M%% W o~ B _]]AOL = B
TS e S3F ENM L S+ 8%
e) | o) | |

Ea
]

R

-

- 393 -

20193 X dH]g 7o, °F 55%



M 8 &. 7Ich=at

¥ 83. &F7] AAn|& (9 109<9), i FAA 37 AA
FAM(20.7.)

TE 2016 2017 2018 2019 HF(19)
-E AL 5.6 6.4 7.7 8.3 25.2%
=7 13.3 14.8 16.4 18.1 54.8%
&4 Fa 1.8 2.0 2.2 2.4 7.3%
ZHAH 3.0 26.6 30.2 4.2 12.7%
A 23.7 26.6 30.2 33.0 100%
— "5 wEH FA wE2A 20199 - AA34 = 1,389,253 H O

L S
Ueb (714:510,129%, H]7]4H:89,1249)
— 20199 A A ¥ AAHFE S A 74 9P F 2,8507H <

= A AAHE = (F AGHE) / (T A Hg) = (3309 &) /

(PPP, Purchasing Power Parity) A|<E 118 3te] =] HY X

=] [e)
o &

» OECD PPP 7|Z%o% A&

AS w2 se 1:0.769 HE&=2 32
g oo, I 189 Ad

o HgoR 2166WFHo R F4T

= (F7] E3) 20273 7= 20199 71 AA FFH(2,789W) 9
3.6%(100H) 7fAel w2 A7k v)&2 o ¥ T

= (F7] B3) 20429 7=, 20199 71 A dFH(2,789W) 9
20%(5573H) /MAel| & A7 v]E2 vhg B &

N st

()

X

® 84, A A fAhe wE F - A H3E A 59
- &5 -
H] Z 25.2% 54.8% 20.0% 100%
gala (HF) 546 ®F | 1,187 ®wF | 433 ¥k | 2,166 %+
(7] 5%) d7 a3
5.4 11.9 o 4.3 9 21.6 9
(100%) = = = =
(F7] 5x%) dz7+ a3
4 19 241 9 | 1206 9
(5577) 30.4 & 66.1 < ] 0.6 ¢

- 394 -



M 8 &. 7Ich=at

o Tt AN BE GAS ANE FF7] AQ 29 s
ofslH, &F 7o Z Qs Ado] XA Q92 F 44%E =R 8}
I gle], 71AAR AP oy}, e Ad adse A
T 5H @4 8T AoE HY

[] 4D F-Z7| M8 A AFoz AAHE d8 AR

ARl a9 e A3 ddste] ke gAvES 5SS 18 5H7] 98l 7]

Ao g 93t AAg fid WE AEFHE ARLARES AES

A AR IF7] 71FEH 2 gho] Adolste], A 7 Bo] 83

A+ B737-800 71FS 7|ow o AS, dF7] 119G B737-800 7|+ 18

F A8 ARES 395kg?]

A7 B2 Fdavidor Q3 AAS 27d 3.6%(100H) A, ‘42vd

20%(5579H) Aoz MHAGsta, 4D qF 7| A~ AlFoZ 107 A o] &

2" AS, AR AR A 727 oF 39,500kg(100H A A A]), oF

220,015kg(557H A 7FA Al)o] A7reE Aog dAe

— 7] A 108 A A, g-F7] 18 oF 395kge] dw A7 a3} 9lo

#, 27delE A7k °F 39,500kge] Aw P o

o= A7k °F 220,015kge] A8 Y <F
$79.58/BBL, 1$ = 1,2009, 1ton = 7.33 v]¥d) &= 7}14&

2,765%F4 9] v]& Azt 423

EN|

85. &F7] AY A AA w2 A7 A5 AR Y

TN (B737—8007]5)

5]

1 min 10 min
HAG A A A7
Z7](1009) A7) (557%H) Z71(1009) | A7](557%H)
A A Al ZFH(min) 100 557 1000 5570
A7 = (kg) 3,950 22,001 39,500 220,001
AN () 2,765,000 15,400,000 27,650,000 154,000,000

- 395 -



M 8 &. ZIci=at

O AR Z|gke] &g7]dAn 2 7e/id ZAEE4 (3D

LR T o b M T o B T T
o B R g g T T W R B -9 R
T o T < oo AW T X B LN
o w9 e R N (3 i N

LI o <R N o W 0 T ol Moo
%MATJ T, TERPE GO B o
X0 ol g ofy T e o o = ~
P " MxgIET N B o L
my o WL o ™ W fe o o] — = o~ o o o SR
- n T
r@SF AT LETTT S g 2T X g an

~— — N NP ~ Al = o’

R m T oK = %x I oF aTowmﬁamm& o B g

o x W N R N B TP G x

T OFET X E?%H%uﬂ%ﬂg ﬂﬂuﬂoﬂﬂﬁmﬁ iwwmﬂ
—~—  _or N - 1_|_ < ® R 3

o) gF TEPpR L TwRTELLET xwd

e n_uuﬂw T B o J xﬂﬂﬂﬂu%” ﬂplE]ﬂ o ~ < W

;QL ™ um_l ,m_ﬂ ,»IAFL &O ﬂAI —_ ‘Lw Q"_o = 1__/I - OE ;&H :.;E ,MH o ﬂ.._ =) ﬂur,._ ,;lwu T Z*o QE

PERLT TRt FEIB_TT S oITFgieD W

= -~ ‘_II.VIJ| [ N k<l —_— — X o) oR ~

oK E g0 RT T s WX E@i T

xzoEgy GUZHETomg b R EAT W T
OO TR P = B W o g5 L oy ook
T BB MT mﬁ B o= Mﬂnum o Mu gl < " o mn_ 03 mmﬁoﬂmﬂwin

Bk T T w ATy E me R X y XX

%ﬂ%d.% 2o < X g o 3w nhaaoghmmﬂﬂﬂ%%_ i

w PE ST mﬂo%%&w%mmﬂ@aﬂ %%ﬁ.%%ﬂﬂ%mﬂ%%

b Sl R RN e O U RN

T w T . BT oo g Rr w2 Fear TR g

> N X ‘I._./I [— X0 = ~ N

2 E oo Pogo o o BT B A N R

< N oMo " A I S TS T R okdo ) O WRT oy 20

Ny ol 2w Ry ER g Re T B @%ﬂﬁom%omiﬁo %Om

To B o <X = N =K N | = ) Br KB

o E&%mo o T EAE o0 " sl bem g m

TR OB R N g RO dodo My do L do S g T TR AT LWE R T

= FFEA G TR ETRET AT R o BN TN AR

\q_ m_ I I _m’lL_ I I _l

O o) o)

f

s

1

o s

AN

=1
==

3 0]

8

o

=

FFau A 9
5

o]
A X3

A

=
=

|2, KISTEP, 2014

& A%
- 396 -

AT A
H]-8 47+ g 9} (cost—saving effects)”7F A <

HEAR ol

ZHA (intermediary goods)®] A4S ZstA 714 A5 o] 4+

»(151.

A

1

=4,
==
3
=

=]
59) ANLREAIAY ofulEFg g =AF BEARA(




M 8 &. 7Ich=at

1
-

q
o
or
e

o

o

AYAT 52

gl 7]uk61)62)

a%]

d

F(a) X A FHH7|AHD) X AR &F5L7He) + Al

Climate, Observations Modelling Forecasting

Bl

=y

o]

=
{Jo
o

N

b

7

[%747] A<

A& () X & AFEe] 71998 (c)

23]

i

or
sl

oo

ﬁo

"
;OH_
o

o]

i)

Joll

L EQAR e FUFA

E
=

A ] (Benefit)
H] & (cost)

b

23!

ourx o=z B/C>1 o] AAA €

R

il

e

)
.
T
o)

i)
ol
B

O] 7N UrALY ofju|EFE A=A B 1A, KISTEP, 2010

aF
=}

60) XA ==

61) J. Lazo, Socio-economic beefits of weather information, 2015

62) Ray A. Williamson, et al, (2002) The socioeconomic benefits of earth science and

applications research, Space Policy
63) Socio-economic benefit studies, EUMETSAT, 2014

94

oz |
=z

2005, ++A7H

sz 9.

64) o

- 397 -



M 8 &. 7Ich=at

=
ofo

S fugaks

o

T

)

BE

3

<]

Aol A R Y st

(A 53) 9

3} 7]

]

5.0%= A A

PZS

=
A

:ﬂ__}\

[e)

=

=

|

sk
sl o
= 1=

o

R

IRR
23|

& A 7] =
sl

ALE]

il
=]
ol
5

™,
il

al
5

T
IH
X
0jo

T

-

CERRE EER

1 A

NPV
i

k9
yal

KDI¢]

[e)

of o

-
R

12 195, H]

B/C

(Discount Rate)

o

=

|

A3 R Az AN

1o

W 7)3kel gk FAAY S AAE

ol ¥] B A Aol A

TR

o]
il
0
N
el
N

Jmo
&+
-
N

ol

x
B!
)

N

e

1(20203) & %

o

-

T

Fo14]
- 398 -

o]

1

T

A7 AF7F Al @ =



M 8 &. 7Ich=at

O & |90
O 714

- g3 49 18099

- S 49 1 162.2994

- A A& (b) 1 17.5%

w E2 A A ge 49 “Ray A. Williamson, et al, (2002) The
socioeconomic benefits of earth science and applications
research, Space Policy’olA 15~20% #AA], ¥ AXE ¢35+
17.5% %3t A&

- 2 A A 719E(c) 1 50%
¥ Holo AH3gk Hel Ed /RS I E=EHoF He Hvy ez
BERoR 509 A&

o

9 gL}

E
N
B
r =l
19
A
ol

- FEAE I A HeY = FFAF EAY x A HAEOD) x 2
Ard el 71ed & (c) = 1809 x 17.5% x 50% = 15.759 ¥

- A A Hel = A EAd x AR FAE(b) x 2 AFY 9
719 & (c) = 162.29 x 17.5% x 50% = 14.199¢

- 399 -



M 8 &. ZIch=at

A3 A

714 71 as

¥ 86. A Fdlel wE V=4 7day

As — Is

To — Be

45714
LR

717 deoly ¥=
e

e S

in g g Cotrg o ahly Sk b i

B F %3374 dolg 4D =3

of| BAl A v 6A17F 715,
(&%) (1A%
J‘
oA Z7|% | AR
=
s
o4 =
A= b = ,
Ml o 2 ) %u% P -
oyl ey
] - il LR R B l
o u]x], B ~E 61]1:4]0 2'51—517]/R]— _ =
aa o, En xﬂq%(o?);}glo CIRTH AHAA = A 4
ae € AR AZ A AR
© [ oew o frr—
4 2.5 g
A8 2
7\_%/\}1:_ ng\] 7])&-%_@_9}. ?'51-7]-]]
- -0 T R [elale]
ZSAE AR 871G B PR N i R, ﬂx_ﬁ
d)S IHsts v PP 2 (FA HEl A S AB(FON gla)=
Al By W oA ]goi oy—('a"T\_—l, —‘—-\___I)E
) 24 % AA Haate] Bl AR
) g kLl
=] £ B ; A‘.

- 400 -




ol A

=
[}

}al o1}, TATA
=] NARAE A&

°©

Y

S

[e)

o

o=,
[ELE

o

<)

bl 212y

<)

s}t
1 3}

!

[e)
TEHS 3

s

T
T

(NARAE)S ¢
s o<

2024351

3]
=3

Al

=

=

=
=3

< HE
“

A9 dF

]

A

A

ol

~
o

K

o

AR S

atoq

S

B X
S

p LN

ZA}

A g
- 401 -

f, w1z

0

171 9

°©

FaAstsh el
A2t A3gel

2w

3]
=
T
.

Al

<}
A 47l A

o] ¢
2019371+ €]



Mo

BT

ZHAI A,

3

b2

ki3

%

QA

- =
T

A 878l A

71wyl wal 7=

BR
—_
fife)

l, ‘NARAE—Weather 23

5

- 402 -



[1]
[2]

[3]

[4]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[17]
[18]

1
i
Mo
ret

2017

714, RIETY ddeEE HE O XY@ES flet SHtE Jsfax
YatS0|SA|AE 2, 2015

Z473g], dollgl, ol LSd, 7IdE IAAE EHEWSAIAEH Y 2
st 9l M, st=ET|AMtsks| Vtssksiis| =2, 337-338, 2016

ZAMle, deiol, AEZ, 0|52, 7I4E Uiz =X Y= oF AAH
75 % ds 48, e=7lasta o], 25, 67-83, 2015

KK Hon, Predicting Low—Level Wind Shear Using 200—m-Resolution NWP
at the Hong Kong International Airport, Journal of Applied Meteorology
and Climatology 59(2), 193-206, 2020

Hagelin, S., L. Auger, P. Brovelli, and O. Dupont, Nowcasting with the
AROME Model: First Results from High—Resolution AROME Airport,
Weather and Forecasting, 29(4), 773-787, 2014

Bob Glahn, A LAMP-HRRR MELD for Improved Aviation Guidance,
Weather and Forecasting 32(2): 391-405, 2017

J. M. Pearson AND R. D. Sharman, Prediction of Energy Dissipation
Rates for Aviation Turbulence. Part II: Nowcasting Convective and
Nonconvective  Turbulence, Journal of Applied Meteorology and
Climatology 56(2): 339-351, 2017

SESAR, PNOWWA Final Project Results Report, 2018

J.Jurkovic AND Croatia control Itd, Applying Statistical Tool CLIPER in
Forecasting Visibility at Airports, WMO Aeronautical Meteorology Scientific
Conference, 2017

S. Agrawal, L. Barrington, C. Bromberg, J. Burge, C. Gazen, and J.
Hickey, Machine Learning for Precipitation Nowcasting from Radar Images,
arXiv preprint arXiv:1912.12132, 2019

ICAO, Future Aeronautical Meteorological Information Service Delivery,
Appendix B to the Report on Agenda Item 7, 2018

Dennis Hart, Meteorological Information Integration for Trajectory Based
Operations Concept, 2014

ICAO, Asia/Pacific Regional Guidance for Tailored Meteorological
Information and Services to Support Air Traffic Management Operations,
2019.06

ICAO, Global Air Navigation Plan 2016—2030 Fifth Edition

ICAQ, Aviation System Block Upgrades : THE FRAMEWORK FOR GLOBAL
HARMONIZATION ISSUED, 2016.07

- 403 -



[19]
[20]

[21]
[22]

[23]
[24]
[25]
[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]

[34]
[35]
[36]
[37]
[38]
[39]
[40]

[41]

[42]

[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]
[51]

1
i
Mo
ret

D S&=Al, 2019

B, =24 ISWESAHAM S SHAT[SIHE  AMY
ZESETA, 2019.6

https://www.faa.gov/nextgen/programs/weather/

https://www.sesarju.eu/sites/default/files/documents/concepts/Fact_sheet_o
N_METGATE.pdf

ATAG, Aviation: Benefits Beyond Borders, 2018

ICAO, ICAO Long—Term Traffic Forecasts, 2019

ICAO, ICAO Economic Development, 2019

IATA, IATA Economic Performance of the Airline Industry Report, 2019
IATA, IATA Annual Review, 2019

IATA, IATA Value of Aviation, 2019

Boeing, Commercial Market Outlook 2019-2038, 2019

st@si5| SFEA|EFESE 2019
a3eisl, e384, 2020

IATA, IATA Economics, 2020

Frost&Sullivan, POST-PANDEMIC GROWTH OPPORTUNITY ANALYSIS OF
THE GLOBAL AIRPORT & AIRLINE INDUSTRY, 2020

KISTEP, 20209 = HSFAT7i o0&t &EZE4A, 2020

SrrusHTE, e320F 2lOolE e FaMagdlot o7 2014

el | s 2SS MARE Is| =724 2 (2018-2022), 2018.2

7|43 ML 7|”°.=1$“E”ﬁ 7| =A&l((2017~2021)), 2016.12
S3YHMT|2H 2l (2020~2024), 2019.12

7|, IMR&D Z7| FZIH2KH2018~2027), 2018.1

|[AH T BET((2021~2025)Lx ol 471" 2020 %

so_g_jp\l-i-l, Sk Al

Haoigt M tREA, 2020.4

shEmselTel ‘0|2 Ralel FAY| HRHM SADL A"
%&F—E—ﬁ.E_’A‘l 2018.11

WMO STRATEGIC PLAN AT A GLANCE,
https://www.wmo.int/pages/prog/wcp/ccl/mg/mgccl17/documents/CCI-MG—
1-2018_ltem3_Strategic_Plan_2020-2023.pdf

BT AE, SE7|AMH|A EE A Bl (24 (2020-2024)

WMO, WMO STRATEGIC PLAN(2020-2023)

FAA, FAA Strategic Plan FY2019-2022,

FAA, NextGen Implementation Plan 2018-19,

FAA, The Future of the NAS, 2016.06

FAA, National Aviation Research Plan (NARP) FY 2020 — 2025, 2020.09
ICAO, Future Aeronautical Meteorological Information Service Delivery, 2018.11
WMO, Aeronautical Meteorology Scientific Conference, 2017
ZENENTI|EAE Ho|E 7|Ht st=2mERZ| 7|& 247, 2019

- 404 -


https://www.faa.gov/nextgen/programs/weather/

4I
Ju

I 4r 4r 4@ 4 4o
1 O I R

o o0~ N

I
I

Juod dn i

I 4r 4r Ao

R =

1. 2022~2026'4 4l11 R&ADAIYE w2 X[ S

27t A2

ICAO ACBU AMET

NextGen Weather

SESAR Weather Cube

(White Paper) The 4-D Weather Data Cube Version 2.0 NextGen

Network Enabled Weather Program

7. (White Paper) Future Aeronautical Meteorological Information Service
Delivery

8. = ES THA Y

9. HAN 24 #HH XE FT

10. 2K 2| &37[&MHE[A

11. AHZI=

- 405 -



4r

1. 2022~20263 Al R&DAIY 2= XY W&

Ju

UX} =X g HEXI2Y
JleY Mo 7MY 2022 AT A
2020.08.21. | LAY &= Ao 2 MEXt=E -
XY W ET gF 4 g 8 Fo
2020.08.25. | &37|&4E 2 =0t =4 -
2020.08.26. | ¥&7|&4E &Y v2 4 -
0082420214 Al ARIHEAY
2= A= olSMele
2020.08.27. | ETRI ZHd2V.6 HE SR AAH| A
7170 _AZ M _V6.hwp
2020.09.04. | &37|4HE LHE HE oA =4 -
200904_2022'd A AT ALY
stE7|M4E e HAE oA gt ETRI L= A= o|lSMels
20200908 | w144 WS SZI|AAH|IA
7170 _A S M _v14.4hwp
2020.09.08. | 37|48 UHE HAE oA 4 -
200904_2022'd A AT LAY
SHOJ|AMY LB ZHE o7 HIYSE Z13
2020.09.10. ,‘;j;i'"o i= 4= o S¢ ER E%, o\l Ol ST I AFATHI A
AME V147 M= A= Ol ZMU=S 7| A AMH[A
7|1E0L_AZ M _v14.7rev.hwp
2020.09.10. | &37|4E =7t o|H =4 -
9/21 7|&4H LR I L2022 7|
A MR ZEE) AotAtYel AHET F
20200924 | 5 Hme ey AZH 52 webl '
e 7|2 gy ol =4
7<7|. Hg |._§_ AM 3l HAE §|9| @
T o -1 O —_ = [mm 1
20201000 | 271408, wanle 9% '
£020.10.09 At oM AlZd 2ZXE ETRI &Y HdExts-Z2ed %
T 2 X2 ME AlE4-20201009-02.hwp
2020.10.10 AL TN AlE2M =7 EZXE ETRI HYitz-Z2ay 9
T HdE X' ME Al&°8-20201010-02.hwp
7(I%J‘*'£iM AAPE g 2 2-20201
20201013 t‘é.* oM A|:ug =7} 2ZXZETRI 013-01-& 1_x|+ hwp.xmgﬁm
2- "Io.hwp
~2020.12.22 | X[ M&F LHE =8 X|¥ -

- 406 -



4I

Ju

HAE 9AA

&4 Ex 271 g )

el
Y

+4 a9 #& Jja gol12mfo|X]| oA £F B89 ITWS AAH
+ LLWAS, TDWR. LIDARS} &4 3§ i PIREP xlg & Z3als|
A S8 AlAHLE FEEE

F71 "ok MulA 7|aFobolA FEEE 9&9 TAFS 2 o& g
280, A, i 71 3 5) 3Y S48 vrdg Ay
il =g (o] NOAA/AWCS] Impact TAF Board &3).

F71 Mgk MulA 7lefoloy Fatx|doz HsHs x|HSH Of
g oHlg o & Zie ga (o] NOAA/AWCS Gate Forecast &%)

AA

F71 Mg #E 7]g 2ol ARPA(19H o[l YEAjo| x| A
o] £71 4A A £8 FYH)A TDWRE o] &3 gif&{Zs5uh
ogt fcAlol ¥ LIDARo] 2jgt v]|%4 IcAojg ™oz 7}
A 4 Qe AlARD % dHa,

F71 Agk diE 7le 2ol AAPd(4sHol x| ol oA 249
R A3 iR 2FLE 9 9. Mik Alo] Fef ojg
nowcast, 7] o|d 2ot opal £2] 4 A7) o B(Outlook)o]] of
e E REE o845 HEEE dE AlAR g Y 7]
ojet JE7| & Helo| Oigt XYl thgt A7 A,

F7} Mgk Fa AA F% RM(96Hc]R] oA 7|EHEeL B
FT7 20| 7ledise] FFE FE B2 Ot T @1t A
o8l% CORSIAZL &7 #37] 23 4D trajectory 25 o Fof |
A ES e YO REY M ve o Ha.

¥

A o=

3 9

(A
.

F I

5

F7t Ak B FAaE 2ER(121Ho|A)H +~27F 54 4D
Ho1% 3714 Aula 2l g 34 U9 Az 91

A % 8Y YLAFS F3 ALSA Aoy oXAN MY AaH |

i,

F7t Mgk F9 AAnH 2eg2igolxjelA AtEet 79t Bg
AR H 2 7lete 3 FaAd Mz Sgdsty
Ued 7le 24 7le e

# 4 aol BAgo] AGEA A s

2020 119 o

- 407 -



4I

AE oA

i Uie{esd E= F£7F Hast AR
Lidar &2 Doppler lidar® =3
o cioket Eje] shg7] 71ut 5o fdstA F=ig.
L.
e 39 sst axnws ee Axed 2y 2HN 14
o & = B A7tz MY 29E
A ZE 719 ookst SE7M A= Jigol WEEHA ol R i
sigje] AL 3 714 TR0 | MY BHOE WL g
AT FUE obIE BEXY BEAYAC] YFHI YT MZL TS5
of dist &ALt E47] Al=Ze| oj&dh
AAE |- 237 Jls B3 ches F st me
Ul F2d S I8sls REs M F2 55iE Eect
Mo olejst RES 7IMte s 7t Ak 27 H JHA It 714t
B AlY 35 AL B
2%
opA| 2HE
|47 24 F27140 S #5% 450 i oA 22 Te
(ZXAA/ |- &5, 2AEES §3580s HEsd 35 714 4525 WLs7]
shg, oist AARCl L $EAY v Wa
FE I
=
714k Fzo] 24 Mulx Jidh EEE ofld 2E FTHolA gt
7]et A7E e 2 glol, SheA EL chuA YHE 53 HuA 2 7

oE 8% Best U

% 2o TAG0] ASEA BH 75

2020 # ol

Aregd - o 7 € 7 CAT)

- 408 -

Ju




AE 7N

g Weisd == £7F €ast A
Aotel £7tuuAMct vlad & 7|&ESickn e, ottt B 7
Hojjo Ho] Lgsf 2.
29 | G) Z1E8EE 324 W BvE g ol Ao thEt Rl
Y WA Qli=t], o] o] weto] WO (i) Fadet WM 7
= 27 @3 Ha}9 downscaling HZ % ofeh CFD 7]§e] &
ch AbHEE 4z ool Cfst Fuje] FFEA A oz 29
1 d@x) 2Uols gl atEA Rads O HEH| 55 HE
DjAlo]E &£ Tas] BY.
9. Salutate] shzz] 7|t LEAIR Yo o2 uele] HlsfA] o
Aok mybe ojoj7} gickn AlziElu), "RRUR #%7] 7IY #50
FojSo] U7loxo] DX Wgko] S 15% oldud feueks
g | 5% SEOIEE BdE xou) gaged 2yse ¥ A
27} AAA AleYg neE o, cf: 50| Eoif.
3. Ta ou2 e 2 RuAda FajH #Y fAqERA9
downscaling (21 jALE 200m)% oplzt CFD 7|9te] wot wshat
£ sx|pdale g3t H¥e T Lert s
4 grEes oz 29 us BASAME AHEA (EAL FAAEA
| 59] needs 3 A2 sfMo] chgt Spo] 3 Bt U8B
FF | xot mRjel 4D WA BTIAAEIA 240 e HAER A
I LE | o e
B o |2 Mas Mg i 431 B9 Ayl we 2, 34 o
| 2 FAAAE ) e @324 ol oRolK G 4P AL
swa ¢ 874 HEEEe ofe of2fg wAR. TLF AU 7|EAL
Ve AJEE oo} &
5)
I

# 7 ol A A4 Y 7t

202004 || & <

- 409 -

4I

Aesld :@M%"Wﬁ

Ju




il We($% E& 37 dast A
—”%ifﬂﬂi 293 gstel Y S0 A mEIRG AHUYL
4 F oA Z2 deid =Y 71e=dl sk uFUA 23stAl At
5 |#th, By SALULE YAM TSP 0m AYES AN
H %S A5 © Y48 So0E + QA0Y E30] € A ZeUL
FA29E 7l #F I Y ZARRE 233U AAE0] ZE5
A | fo Ay Qeiuetel AFEY AR 0] Zk FHo|
U dado] Y & YUE © F2 A TEUG
3
I 22 | 2A2Y 713 FY AAED 43S 23 IR ART 3L, 200m
#9 23 |9 ol2¢ 2AHE FAZES AGstALA sHH A¥2aTo| B
(RAAA/ | A2 AAPUS 55 239 B4 23 PED Fstel A4
WY, | gRo 4 FAE Yool AAEEA oy O Foh 4a@ A
swats | ZEych
5
Huld o2 &Alg] Zapel 7|EilE jRo|ct HESSHAME Sho] wiH
7IeF | SUS feE FIEIE 7IEe® THEUZ g FHRAI7|
7Tyt
# % 2o ARl H284 T4 7he

2020 119 o

- 410 -

4I

Ju




FE 9HA

5 H8{+3 E= F71 Bag A
HMiEo|N F5E W7ol Bad Mmool AUCH £ A
sue] |oz BY
% | =T ARE P33R E WALRYAY Y §) 71
A Algsts =W 59 otef= EaglE Ao By
AREolA vlsshs FFFAAN AAALoR Hetshe 7|3 R
Al | & BHEA AelFr] % =3O g3 FEAR oy s
oz 7|
5%
A ‘&2 [AGL 2,000 E of5te] A EPRO] 4123 P2 AT W AA
o9 9 (24U S4 Y AYHE oF A HEEEE 20 T £ Qe As
(FEMA/ | D 74
U, [RNEFTAPL 7198 MRE FEE vWE H5 ¥ » e 90 A
SRA | A
5
2R 75 AU SFBAU 713 LE AsdHF L w7PR
7oA YRS EeXo= Fdsir| HT FEAA FA A MA|
7let | ER
- PR 2] #8718 HER YUAY FR(197ETIYE
717)

® R 2ol FAY0 AesA A4 715

20209 119 /g o

- 411 -

1

Ju

sean kb pﬁ%r/



O FFRIARE HAT7F HESLZA(2020.12¢)

AFAY $He9 HItE

=

b= 88 Y
Al | UiA MIsALRS i ;I:Dﬂ MY | RS S
%35 4D 3@:1 =E " B X B
1. D &kZ7 |4 LR AT
%MEI;J)\”E:‘I_ B A A A A
B4 717 o=
ZgeEs Be Ha Y
I 2fE WIS A A A A
T
AEZE A SERT
4D W27k i 4 A A A
aeht | SN e
%%fl‘lf” %%1|§§H o3 m:gnmz A A B A
gy | T
TP R AE Y A A 8 e
AT T
OWFEE A
AT IR A A A A
3, skzest |
O AH | 4D BRI E
RTINS T & B A A
p{E
YT TE Y
ot i T A B B A

- 412 -

4I

Ju




AE 97X

32 We(&d Ex 271 Bad A
2 7|87 E So w28 A WAL, ¥ Al4dos wNY @
2 Aol 409 o Yopt Ug 22 =4 ol BT Y Lol
oloj o] HIF%ES W 1 Algto] AFsttn ¥ 4 k. A
4 A5E 940l 22sle BAARL oHuY YA NBT oS
aste o|F $is) ADS-B ¥5AteF dlojsuolAstetn THIQUE
AR 1B 714 et WANQ Joz v Y AR A
2uE oAANHRE FEUE 2 B9 ohah fRdue) £7)a
Be $F |22 20K PIE VAME 5% MREE Ao| OE Udts
o3 o | 58] wEel moro] HAAK ¥ £ Ut WMol EAo| & Aolry
(RuIAY o2t ohg lA7E SobA AL cIpeol AR NFYS €
YRRY [DAo] B3 Solsh otk oo, ¢ Hols ZAE 10| AL
NBAH. |& BA0I4 NRele ul XA SYNRL RADEAY JHAIE AUE
gy 5 |2l 238 o BRS) vlshd 3 FREst Yotxo|n fEstel ot
ofARIAl) | FE] AT 23 Aolck BV oS AlAR Apge =
2Ao|l}, 1 ojxo] 2EAA] chet Adet vy 7149 AFHe o
£ el 712 sl visia 2L A13Hol Eold £ 9g Aol
ch. Y 712NLES SN AA Ei FUSL BEA] 23xt50)
A42YE el WgSioloptas AP AW Aula Ade 9
saolch. It 4F % Wote) A9 ARIAY RDA 44| &
NojuolD At $2 AlAdoR Hofolslol AFHE T TA WA
=9ict.
A4 3 UeiAddel o) AYARSe 55 AFET BgE A7s
g |BUEE AT ST Rolg 71 s 9y xﬂ-urArm %Js; ass
& 2 53 WA AN A 9} ARAYel 7102 asol

= g o] Aol ArREA A e

20209 129 99

- 413 -

4I

Ju




ARAY $8e9) BoAE

P
= =4 ¥
MY | Al MSAR R&D | Al2M
s 0 T P A A 3
LDk | DESREE W
s s | S ! B A :
Y 7l A
TEstus By E2
eI A Bl B B B B
It
ARBZH A BB
& o471 7 A A 8 &
wpp | ZIRVEL e
e 71
Sty F—
%"’8'7 | ;J;l;?;‘*—ﬁ?ﬁ 30. A A B A
ENCRETS
LB HEPIS A B B A
3 g3 e
oW Y | 1D uBopEE 4B "
TR >R b B B
e LI RIA T2 Y
Twtols r 2 B B B

- 414 -

20203 /29 /P9

4I

Ju




3% WE(GA E& 371 Bad A
g gEeel oAt 2AS Ystel B Are B % A2,
A%, Atz MulA 5ol vle Fast. xFrkAl oY @RIl 3
MaA2 Ae olzoliA ge Ag 2oE @, & XY use o
o epgstn AlFSltha AZE. Aot AEAC B BaEe 98,
chek, Theel Mgk mefste] A% 2ol WRY.
1) “§% 4D dlole] BAE 75°e £7] 3de IR MY o=
e |BEE A R R AN E2EE FAUGE e 2Rl
o oy | 4% RO Fasolo} e a7gol 24d £ U8,
ST |2 ey AN 2R 71E LY A £7] 390
(P2 | qae o= wow,
Aoy |9 238U 5T EE R AW S wIE ALE 2
o o | 380 HER ez wed
g |4 AB A BBV AR J18 AL caiedst $A0d
PN | g roin 2mAgMg HHY et 98 T FTALNA 5
A7712t0] 2% JIRIElo] g (4 A7, 5A02 JIRI).
5) g3/ A5HY A5 % 2RI AL FRAUA 39 @
22 gof gedl, § AP/IVE 5oz R V1N
6roA2 AY HRIIAEE AElE Aete FRALNoIE 27t
WETE S ¥ gAY 25T
WHBIAANL A X WP e 2d Eel ARl A
ety
2 A7uAE o9 Festn AFsicn AAss, dolN ANE 3
g |80 ciFoltaY ane YU AY 98718 BAE A, oA

& AT, AEYES UF MEE MY 52 SN FE71Y Bopl
M 2 5912 ol 4 g Aoz Wit

= & 20 @AYl AeEA 24 s

20200 12 € 10 &

- 415 -

4I

Ju




AEAY $Hed HIME

4I

e
k] E=4 U
-1 R T T MisALRS suy | D0 | N3 | Goay
821 4D ColE| 2% N
7 A B B B
LDeEpy || DEAEE AR
ek ] yers A B B B
BA I 7is M
UZBEE Ba B2 Y
ALK AIE BV A A A A
G
S
& oAk M A & A A
o | 2 PR
sopny | SRR | IR us0Rve A & 5 "
= Y g e
P =
e YTH oA AF Y B C B C
s My
SR A
YT W A A B B
3 grzeat d |
oA A | 4D R AE n B 5 -
YT~ el
e T e
T} 71 2 C C c 8
202004 1249 9¢

- 416 -

WA 2 o] 7 Heems CAY)

Ju




1

4E A

o%
J

844 Ex 571 Bad AHY)

- 1A% FAdH EFRAEFTS R A" 754 AT 3] 4%
#FA R EHA A Fasia 44y aLr|EeAge] B3 A
& ofdlet Zol TS AFAA R HAA7NZ EY €ad 7
€7/1go] o|Fo] A 5 UESF = Aol niFH .

1) %D 2Rt A= 34, A2 ERE 75
2) FF7VIAER AR F39R] 4 FHESvIE M
3 D AE 18 2k PR R A9V Ble A

- 2% FAAdAE AL, FEF d5& F2 22 V€= 32
A FEH 5 7Y e REE ez £9HY 1
T old EHoAT, ZAHEH AUEYL FYEE S3H9
ofdtil, AEHF(AZE, F3D), AHEI WEA FEHE o} o
& A8 FAHA o] Aolof 713Y nENT LdHe FEA
€ HE F U3 F 4D EREL T8 739 44U 713 A8

ek & AR FE3 AFEE FHSL EHT ED A

A RAGE F4E A8 22 A4 detol WAE ok

e
ey

‘L:'!' |0 pt
T =

> o T &

&

cp
oX

AAD |- 2A% wtAS dAE g A4, 240 old, MLADE #8%
d5AR BFE FFoE FA7L 7|FHo o}

- A% A e LEdHT, dFe] IV AEE L5 FITLRY
o 948 874 F¥de AEE AW AFd}= AA=E, o
G A EXY FHFE HLFoE AZY F de Al 7€9
8ol Bt=A dagh 53 “arEA YT FAdHE AVle
€ BAER 4D F3F7I1 BN AT Z1eAE"H “FF I GA
2 AT R Wple AY'e FRIAE F3E ALz AEH.

- §F ASEMXH L, Y, ¢F, A T) BAV)e0] TEEH .3
ARdA “GF FEE AAolgE M= A4 & & 7 E.

7)et

=

fotal

Sofl Al ALGEA A4 75

20208 129 9

ne

AR : o] F ¥ 7 14T

- 417 -

Ju



ABAY $MEy Wb

e
ot Ek S84 %
e 4D gI‘;IEt BHE A A A A
o ROV
Lovsw | WS s | :
B 2|arp | 7k 7
Hagtide 85 52
W AT Bl A B B
?}E___j-_ -
A L_I' g
" Gewm | A | A A
WP | LR p
LG Veag | BEREEER | B c
on 71
e wasE sy | g A B
371 T
Sk A1
YRR | A A A A
3 gagsl ]
SRR AW | 4D FIRPHE NS B C c
YFRSpE )
B :
Y7l 2E Y A B B
WH 7l e
20204 129 10
B4 . PAE

- 418 -

4I

Ju




AE oJ7AA

1

W84 Ex 37 Be AR

oA w2
o o)
(33}
A
A3,
B
o] AA|Al)
71E}

2 Aol FE71Y Eopolld #Al SRS A &35 —3.—%}?} T 547
A9l NARAE At fiAstod, 5214 8ol 71 Ala8 37 ‘§°-"% | gt
Al g3do] elRojFon, ol Agtste BRI PAHoR xﬂ*lﬂ’.—i Higrs
L 714a=s 9 g8 J5 8% 4D weather data cube 5%

2. R A &E214 dE7lE 7Y 2 HE AA 2%
3. ARBAL £419) oAAA REE % 71g-AE 53 HE Ay

A Sia Ao e nEAY otH s TE-EEE Y B Z4E Y
olm, olo] cfigt AlE uoditels "4D 74 STHEEUA ¥ EBHA 7)s
7 Algete 2% WEE ohRn glou, & o FAE FE AA a9
1) 4D weather data cube?} 22112} -@.—“ﬂ FdUUX] sotrlel AAES FHUAIS
+ AUAR A MAE ot 2 Aojx]of] what A H8st ZA detd. o= g7
AAY Myl drt F3-28 AF7] BAoAM Gate-to-Gatedl ol2:= EY £F
Aol Ui F4AA], 30 27 o747] AR(u]8A]17F 5A|7E o] Lf)91x], FAIZE w)
g1o] K3t =x|Ao] BHELIA] TEHE NARAE AtY2 atnste] Mz =g gle.
2) o]l & s BR 718 71 21PUE AARY. 1E ¥F E-‘Ar &9 7|9t
 F 3704 A8 QC 5. ¥57 &% F21E s3E Al 38 9 HA
& 5 & o FAE Eo] Aldue dadE FAE da 9.
3) 4D weather data cube? S 857} Nowcast® T35t QL Zi2lA]
% EHE 50 Sk AdA] =] ¥ HA 9lS. Nowcastd RS
CtH S#+= Nowcasto]] AMSE £7] A¥Ais 44 ERHE 1502 ¥

giel&l QC

]'J._ lel (=13

T N Ao Y2 Y AF10) ciE ol e AtAIch ZE21W &F
71 oI5 AR 7RE f dEo= Holo], oo oigh AR UAAIEY "4D AH7]
oA G R AS 1EEA YeE Rl A orlME duE v

SECIZHE &4 HAGA, GFE dFA A" o]EH WP F71(48AI3L o]
d 15Y 92 outlook(®x HYIA Y7le)R A ot RS FEoI=
oo, ol F57] SFUHAM ofPA AEAY (52 ol oF) 48AIT ol F
7] oB AR FREojof A YAIZ LA QLS. (I I oEFH R Ft
SEEY Eco] it oy == HY)

Al s gt 9] MFEURAE] "B AAHEA A1Y FEIAAEA 71eA
YA oJAEA XY PEIIAAE RE =o] 49 F7] (Ee A7) 1P oy)
71Fet aQlar wAg a4 @ 2 AF 41 WY i gFa o5 2
S ZA71E MUY, =3 AEA A Qlo] AAd HEEAE #E 2R
ol FRE olfolug olf HAIE W7t 9L

% 7 2ol DAl AEA AA 71

2020 12¢ 10¢
A2

o
o
ok

- 419 -

Ju




1 19773 olg= v 156 FAS=

o

7}
ddol HAL AG ZHtelM 914 7|uk

=

o

W] oA o

= 3. ICAO ASBU AMET

1. ASBU #|7

W= WO = oo o) T Ho o cCEL o
~ o W & No & %0 T B M A mr e
o - HE T A I N A
w Ao 2R PEHSR L a® 7 o]
o~ = | —_ n_AlL.Wﬁ% =) —~ oE
g iO ) wn ] XL HT.E — ;OO ~ o ;OO =K
I S - K e
N ®Ixr oz omyF T D
A b sXd ERETH Do T oh W
Sy w e dﬁ%.ﬂrﬂ@ﬂi: =
o ° aaioEl% Eon%uﬂwqﬁ mw T oKk Wy o
@ e I ® =X T T do
— oo 0= M S = ) ) AR — a
T m g s T 5Ee Kb 9
= g ) wm S B e IR S o R s
m S op ~ wn o K me % Ty
R ‘mHLEOR ]UB .60 - Onu
KO ® B < 15 ) o). N Tor
S WOR g M e R - B et
= =z o pr B oo~ K omg o = A
XS = T = o < Bl N W o e )
‘HHNﬂﬂL‘m_VI T O Gviﬁruﬂ_ol JXM_O_AJ;

=% P oxE Bpaw s g 2N Tw T
T oo Ewe SFT oo BH W
P AT RTERE RN e Thog
B o W S Fa TR A o I
660 e\A;O.# LC‘LI ~K Enﬁ

e PR wB S e T By W
E S gy OF T 2T s Py L BE
ol & e X T © Eamﬂmﬁ g0 (- FR oEwA| E]
=< S5 M R -0 == T FAIGE
o = 2 —_— o X KH o o .C X OL io
TR X o Z = T =N~ <] o w ~ O o
AT g R ER Ly oo PRI ooy P
G s B - T E s TSN AP
T2 g & e A Mo 2R O o T = %D MR
OO o 2 oW e NwE RN g E R
w & 2 Oy LT NT P oo S SR S
= O of B = 4 o B OA oy 7P < Zo TAHﬂul o —
W oo T i.urw%\ﬂmg == B ﬂamor U
B L T EET T E W BT T g
o S X L9 nh = ) iodﬁ_,ruLL
™ N H T 30 B R L =B B B NI
o Jowm Bl adr M T WERT B Ho p ® N
TWE R OE 2T T R oKW 2T R _

o) o) o)

o

=

=

]

-
jind

AN, 2le

=
=

ASBU=

1

s

2

[e)
ICAO(International Civil Aviation

1
R

- 420 -

At Aulz £2S 07

IAAQA 7=

A

&

9

_(H

O ASBU(Aviation System Block Upgrades)

2. ASBU A A
1.1. A9 € 34



L]

Organization, A7 7|54)7F Aasts GAE dFA| =8 FHAsH(7]A)
AL on) gt

Performance Block 0 Block 1 Block 2 Block 3
Improvement Areas [2013] (2019) [2025) (2031 onward)

Airport
operations

Globally
interoperable
systems and data

Optimum
capacity and
flexible flights

Efficient
flight paths

1% 196. ASBU 1A=
(£2]: GANP Fifth Edition, Aviation System Block Upgrades Methodology)

O ASBUE 470 A9 (PIA), 49419l E=(block, @AY EFIZ# ),
2170 AlF-70 A< < (Thread), 517§ ©]3 E%(Module)i A

O 4709 Ae7hA 49 (Performance Improvement Area, PIA)S vt 25

(Airport Operation)

- 2 A58 753k A28 9 do]g (Globally Interoperable System

- A &% 2 {593 83 (Optimum Capacity Flexible Flights)

- #5492 vgd =2 (Efficient Flight Path)

O 314d ol%7tA] 671 @ = GAME o] djgo] das Frasd MHd 2
FGEAbL G 5 93 4dAR Y EE JiEY RES AAL
Block0('131d~"184), Block1('193~'241), Block2('251d~"304),
Block3(’31¥d~)

O B0 =2 d8 V|sFTo=2 A4 VMgt JAZ, olv] 7ty 7|&=3 7]F9]
¥3d BEZ FAHo oy, | Fdo] 7

o

le=]
L

O 7t BEHE #¥ 7|59 7|28H P48 V&9 998 NFE Aasta
d Md, ded gust A", ZF 2 dah 2y Atk adE

- 421 -



Fhogor, AdA=Ad wzade aibds ARse A
Melolx] AT 5o Arsh B olo)e FHIEE 3

O bl 21708 AREAND (Thread) 3 £.obe vhehel, ol A|7HS
Bd e old) BE 51718 B

O /¥ BmA Y AnE ASANGY 2PlA2) 2EY YIS 5

to] B & & o
information” = 3£ A]
2 B3—AMETEZE %A

Al 4-7024 <
3

ar, 71Zke] ke
=]
j=

“

AMET: Advanced meteorological

[e=]
-
H o]g) ®ES BO—AMET, BI-AMET

¥ 87. ASBU9 AlF- 7fAde QoF

PIA MHIE7Hd B Thread 29
APTA: Airport accessibility, 3 | 30 PBN 3 GBASE 0|8%t &&7| H7|HZHE%t
Had £ TS 3o 288 s o
a37| 7150 w2t M/ a57| 2 7T Wake
WAKE: Wake turbulence separation o
a2 ont Lo P tublence) £21S MBS 7|FS O L Tt
- e 37| M2 B
RSEQ: Runway sequencing &FZ AMAN/DMAN 755 Soff Billd 59 % 252
SRSy /\A_Iy a 9= o +8&= J7M7|1 & +R9| o544t 2
278 RAEdE &
PIA 1:
Airport . —
Opergtions 7|E0| IAEAl, M=HA, Y S22 0[F0T
SURF: Surface operations &2 Xl& | Xt ZAIE 20t FUZE A-SMGCS, ASD-B APT
=g A£EES 5510, X|Y0ls &57|, AHEF S0l o
ot A B2 4%t
ACDM: Airport collaborative decision- | 8250l gt87| RYEE 3RE Sl 3 W Ct
making 3 ©3H oJAHATH Ut O[SHEtARIS| YA OAATY AAEE 75
RATS: Remote air traffi . IR SE0IAM 2HH| MH[A K|SO HF 7Lt H[&=
: Remote air traffic services -
27 | 20| H2 X|9o| S0 2MES SXISHK| G
s HAAHEZ|0|M 2K MH|AE HSdh= A
FICE: FF/ICE: Flight and Flow ZHR| 7| 2H0] B ARt FHE FE 81 ZHH|HO[F A
Information for a Collaborative CHE 2t 7|2tate] {4 HRLA O HAZ H|o]
PIA2: Envionmentd 858 HE S/ | H SAEAe=z Fsl
Globally
interoperable Bol/+322 2BEUE 7|EQ| &S EAH|A0
systems and | DATM: Digital ATM information A E|X|E4/L-IIE—‘.’—JE 7|59 St EAMH|A XHB32
data 2 [ oldEs 58
SWIM: System-wide information | ATM HERF2| §EE ZE OSH2AXI7 S/
management = AEE SIS

- 422 -




AMET: Advanced meteorological
information

714 M Be U M B S 837| 2F
2242 £0|1 OHY Hug 2EE ¥

. HER S| SER7|O| SHH=2i7} SHSHO|mZat= J[HIO 2
FRTO: Free-route operation At& _T-E_Io_n||71|§|o Efalqm ii._air_'ﬂ I;:”o_—é—cjclj_xqol"?qglo-s},ol
Hla-HE‘?‘oo:' o = =, = o= o X BB L oI~ o
T 7+t E i
USSR SN, 39 7Y Ao|qUETE|, o=
NOPS: Network operations HIE | QEEZA|IZ &2|, 2839 2L flot Efd
93 29 el 3 f7ld" Al 0182 fP =82 89| 7
o A
o= To

ASUR: Alternative surveillance &H37|
ZAA|AEL Zbst

ADS-B OUTA} CHAZEAIAR(MLAT) 52 O|835HY
7|1E9| ZA| MH|A X|@l0] {2 E X|oj Chst
ZAl XY 55X

PIA3:
Optimum
. H|SH=Ol st27| 7to| ot 22| ZtAS THH| ALt of
capacity and | Acep. Airborne separation HIg R M
flexible X7t 22| P < o ZBAE 4T B YEE 0|85 Y =
flights . HoIHA HH
CHRAX| 0t 20| 2AALZE 2O|HE ZAE = Q=
OPFL: Optimum flight levels %% | X|G0|A HYZQl =FAZL 237(0 EXE
H® 1k 0|8 ADS-BE &37[7F 7t 2 =QlstH {lst= HIE 1
c2 gy
ACAS: Airborne collision avoidance | 355 =24 UEX|(ACAS)E ACASII(TCAS*) version
systems 35 & 41K 7TNE ESHH 57| 28 AXEE Ty
57| Hid T = dEE BHEAA 3
T517| Q8 Ch| == SECE N
SNET: Safety nets H|Z Ot f’f' . '4_7| E%OEDFEQ fl_“fqu_(APV\@'
ZAMHNEAMSAW) B EZEELA|APM) 7]s
= EHIEH(of EX|
CDO: Continuous descent operations | 257[2| MEIHHA|ARS 0|8510] 7|EQ| AH|THA
545 2Y HWAZ M
. TBO: Trajectory-based operations | &37]2| 4D HH(RE, &, 11k, A|ZhES 0|83t
PIA4 Efficient | yyxyjot 13 0E 2 AN A of &37|0| 2§ UK Cfe BHANS LA
flight path—
through
trajectory- cCo: Cont fimb i 3717t O|F = A =0 e x|
: Continuous climb operations . C -
based | S TS o OIENMOoR MABIEE AS57|8h SOl RNAV, RNP
operations ee’l Ehmee e £ 0|83%10] o)

RPAS: Remotely piloted aircraft

systems AAXZTEET| AAE

N

A RS}

AAXTHBI|RPAS)E HEOR SEBY Lo
N et Qoig3yjer E3elel 282 4 A=
N

- 423 -




¥ 88. ASBU9| A4 o]d) B&

4I
Ju

Block0 Block1 Block2 Block3
MENM
PIA 15714 B Thread 2013) 2019) (2025) 2031)
APTA: Airport accessibility, 32
L ° BO-APTP | BO-APTP - -
HL O
V_YAKE: V\/al;e turt;tilence separation BO-WAKE | B1-WAKE B2-WAKE )
RAUELI|E
ing ==
ROEQ Runway sequendng 5= | g Rseq | B1-RSEQ | B2-RSEQ | B3-RSEQ
EﬁEE T'__A-I
PIA 1: Airport -
Operations ?galifg_‘ge operations BO-SURF | B1-SURF | B2-SURF -
ACDM: Airport collaborative
decision-making S&& & BO-ACDM | BO-ACDM - -
SIPSEERS
RATS: Remote air traffic services
o1 T - B1-RATS - -
FICE FR/ICE 2 712 2 8IS | g fice | B1-FICE | B2-FICE | B3-FICE
HESRHA 7=
PIA2: Globally | pATM: Digital ATM information | BO-DATM | B1-DATM - -
interoperable — .
systems and | SWIM: System-wide information ) B1-SWIM | B2-SWIM )
data management
AMET: Advanced meteorological | g AMET | B1-AMET - B3-AMET
information
FRTO: Free-route operation
XpOH[SH =2 o BO-FRTO B1-FRTO - -
NOPS: Network operations
HEST 29 BO-NOPS B1-NOPS B2-NOPS B3-NOPS
ASUR: Alternative surveillance
PIA3: 6C-’|._g_7| 7|:||-A|A|ﬁ%! 7O|_§|_ BO-ASUR - - -
Optimum
capacity and | ASEP: Airborne separation HE BO-ASEP B1-ASEP B2-ASEP i
flexible flights | A7t =2
OPFL: Optimum flight levels %X
H[SDE 02 BO-OPFL - - -
ACAS: Airborne collision avoidance
systems BEEE AT BO-ACAS - B2-ACAS -
SNET: Safety nets H|ZiOHH A BO-SNET B1-SNET -
DO, Continuous descent operations | gy o, | B1.cpo:; | B2-CDO: .
LS
PIA4 Efficient . Trai ;
5 TBO: Trajectory-based operations
flight path — | yxi7|uf st ook BO-TBO B1-TBO B3-TBO
through
traiectorv-base | CCO: Continuous climb operations
dJo v 3107| GliArA OB BO-CCO - - -
peratlons oo Lmooro
RPAS: Remotely piloted aircraft
systems YZEZEDI| A|AH B1-RPAS B2-RPAS B3-RPAS

- 424 -



Bl
K1
)

L=

B3—-AMETZ it

ARPEe = BO,

T
=i
=

A A= F

uvl
4 (AMET)
AE (WAFC),

ok 7]
7] Al el dAgle]

=

=

-

s

1

[e]
H (Aerodrome Warnings)

71875 e

%
Alol X (Wind Shear Warnings and Alerts)

=

At Ato]ZFE xE AlE (tropical cyclone advisory center, TCAC)

SIGMET¥ 7|e}7]AH (METAR, TAF, SPECI

AA Ao e
2%

Rem, BO-AMET, B1-AMET
il

o]&3tH,

O 7|4 A RALNA
O B0 ©@A|<A

3. ASBU AMET(7)1A R &) M A)
O AMET

1.2. BO-AMET:

ol

B

g 9

O o] Ax

Lol
N

o
.EE
2
A
K
N
H

ol

e
Ho

—~
;oo

)
~

el

B

0

M
K
2
Ny
w
o
"
a

=K

T B
W ok

~
(7D(

A

Ayl Ael2E A

=1}
N

[AVW

WAFS,

&

=
[€)

°ol& 7t

R @] MH|L)

FHAA A 24 A
3

- 425 -

T 29 A2 AAE(A

=

=

F( o

7F)

1

o

(5

1.3. BI-AMET: 7|3A X



7149]

Fod

°©

(ATM—Meteorology)

= O

3o

=

=

71747 1

R

A ATM  SJAFAA

O Bl Aol A

TR

2
Hr

el

)

—_
o
7o

of
™

—_
fie)

0
2L
el
=

3
fiie)

4
e
ol

;OO
O

oj
AL

Ho

Eo]

O B1-AME

Jjo
—_

3}
ol

H

Els

(&%) Fold &9 71 &l o

(E54) 847t 4

o

A

+
oK

Tk
7o
T
o

olo

Fol #palel gt 71

<

E

5’30l

ANSPe]| ¢]

)
=

oAM 48 7t

al

H) 2FAL, AOC

ANSP9]

o

B

o

il

B
" R

Al A B 2)

=
=

F(d7] &

ke

1.4. B3—AMET: 7|3ARABE £33 &9 JA2A

. o] RES B1-AMET oz

—_

o
K

)

fiie)

ol 4] 22 ATM QALEAAS 73}

ok
2L

T8 54 53] 1) 0-202 Al 9

=

g

A

]

319, 2) 717 w7l S ()

o

O

~

;om

il
el
e
o
N
2%
o

TR

Jo

olo

N

B
22

- 426 -



.o
.
ok N

‘_.melr%

o
}g[_
o]

1

~ T

5}

°©

1 %(150m ©]

=
=l

)
=

Z_‘

B (AIM6ED) A A <+

AR =]

=

X 31 (SPECD
k<3|

=

of| 1, £

=
=

=

)

pd
- 427 -

of 1,

=
=

B3 (METAR)/5H %

.
oln, o]

AL, BA 7 B AlE

o
L

5+

[T A
- O

) ZFAke} 65)ANSPo] 9

9

1

ko)
v [e)
AL,

R

(R&D £.2) A7

5]
(WAFS)

o

66) AMIS : Aviation Meteorological Integrated information System

67) AIM: Aeronautical Information Management

4. 71341 #E NAH(AMET) 54 €3

65) ANSP: Air Navigation Service Providers




H-Z 4. NextGen Weather

1. Nextgen Weather 7] &

o P B o FEEM MIRFoTNT R
0
o T 5T . o B 5 o "o N N B MR T OER
nE TLT @ IFEE TUIERLS mEC
<y o owmwme X Mt TR R e 5 g B
oA 2 I o of | w Ho o <] = o gy = o wh
_ZTI ﬂ ZT ~ — i_l T 1_,_A.O ﬂro ~ R o 2 Ot
G ) <" o M_H,LlﬂL o a Eo:io =T
— s L — — 2
2 &% P pLiox Fuwyz3Pfs tew
ﬂ%ﬁ - % = mﬁzumﬂV mﬂ‘z_ﬁla@.uuammmm_g I_,ﬂ%
= B D W T H O~ G - pj
BE! Lomu}o 750 = W R ﬂuoq_onﬁo M%;oo
Th wai B O TTRUES TLogbcaEl Wb
— [ne) ]]11_ N _]JvA )
50 = R Mo T ~ W — o X _
L 0 I T A
LR e W Tm R © o s
W ESEH e TE s AT S gk o 2
A XEY O S s Bt S
7 S D RS D L
Tq tedeip tEfheTarzafwic Yoy
s — e on 5l R o wo © o
PR WR T B Gnd e m%%ﬂﬂ&%g ¢
E 17r A ofy w ~ Nfo .UT o o Muuo 1__/I 3 N 3 = el ol TR~
M o BMpwe a2 RETL ETg RV L F oo 4
-th Eﬁ_qlmW% P W 2B %ﬂﬂ%ﬁaﬂ T e
0 —_— = e
2 FRE g 2% T oy SRR en 2 xE g
2P Talh Ta a=zfTF 25TV ERLY P 5
T =0 " oR ] )
=5 o B g B o T e T T gl ) o
"4 BB T L TR 8 ST oy m T
o P Teorm TERmkw Qg Pa e 2y
G T ) NaﬂmoﬁAw”maoM1aﬂngm% -
= o s L Z o o — )
A B R SO A o T ]
Wl W wRoT oW W o < A Mo M B oy op 1o T T
o R TREe g Koo XU TR SN YT B W oo e
]E 1r,._ ~o = ~o O <q ~
B OH N o) B RO e E del oS e B R o WOTH OH] R N X R ol FR
o) o) o o o) o

Al =B (NAS) ol A

- 428 -

[e=]
3

L

282 I7hy

1o

el Mujste] oa] Bgd Aoldhar g

-

"AishE AR

2. NextGen Weather o}7] €%
O NextGen 7]4F A



TR

O

O

A9 Al 25
Processor)& 1%
NWPE &3 7174 Aol Wge AF Al
AEALE A Y57 ek X AR Fge] 2HS UE

CSS—Wx¢} NWPE &4 dlolgE 3 H F=3sa thekdt 7Fd Aol Al o) &%
tolH el Yy AEAS A

AFEAH(AH) RS )2 OGC(Open Geospatial Consortium) ¥ 2] o2 whe g
age gy Bonlags g 18 el 7Y

E=2  Weather(CSS—Wx)2} NWP(NextGen  Weather
_]
[e]

Surface Stations ASR TOWR  LLWAS NEXRAD GOES Satellite  Canadian Radar NOAA

NAS Enterprise
Security Gateway
Service Adaptors (NESG)

Externat
Aviation

ZAWFTRY(FAN) FE/FATILZIRAWRD) S gt BEYS
Folm WHZE METALANAS) WAL GFe HAzses] 99
8713978 44

of AT HEE FAAZF QFdhE Auzel AT Adsw FT eraxn
EEAE 7] s FANEAOWS)e] AL I 4 e
Aspshe 3T WE B GAER AY B7 WEE $HOR ARHE AY
AWRP °|UME B = AR D NAS AR&AFe] 574 X HJH 95 55, A4
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A FFom I B kd 9 g8 A &3 71 #dE a5 T35
A AAA 7ol dag A FH, TF NWSeF @8 Fo] X34

AWRP 7 992 taat 2+

- HEHx

- A=) E ofol A

- 3 E @A

- AldE B AR (C&V)

- alg 71 deld s

FAAT NOAA NWS 8- 7]/ AlH §] x&-& F3] NWSeF = 3ste] AWRPZF
Fete A3 AFL TAE A A8 AF L ma A w76 wew
A 5 ool AT ATHL L. o U TN 2EA, LIV,
Hla A e B WAE I BEIE SR AT 91,0008

olgel x85E S en 9&

e} = ol
ARl 71 gk I E wrEo] ¥ 4 9lg. 2019W AE FAAE FAA
ofo]A AFE AYstr] Y FI dFr] FAHANA FWLE dHolHE
zﬂx

{3t @ 7AH ¢l 'In—Cloud Icing and Large—drop A& (ICILE)'S
Fdstar o] F S, ICILE #AH1S Ayt 34 2 7% ¥ Ay =4
AT Y39 4‘5—.X}9]r AAYo 5T FHste] dElwolF9 Qi FE9
IRNE HEE 4. ICILE ZBHR1S] dlolH+ &3 AMEA7E Huld 2 A=
377 HToA] NASS "Jﬁ& 2ss g8 AU 5 e ofold =27
S 9% ofold 71 EFE NEsta ASEke d Ewol 2 A

lee accumulation on NRC Convair-580 after project fiight sampiing (Photo Credit: NCAR).

1% 198. NRC Convair—580°] 45 %74
(ARl =85 NCAR)
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4. 3% A Anj2=-gK (CSS—-Wx)

O CSS—-Wxi& SWIME S8k 7|9k @4 X & AF8-3}e] National Aircination
System(NAS) uWelA I dolg, AZT =L ouxE AFss wd
AEGAE, CSS—Wx= NOAASH FAA NWP 714 Al#FS &8 2% JAEA
A Ztel] Egtste] Evpre] FAS RS

O FFIC el 24 B S53 9 gt AEEY A== #da A
TA A O Z FRlE tlolE] dA~ B HolH F2A RES AMEse] EX &
A Ml AES 3 Aled

1.1. CSS—Wx& && /|AAHe
O d¥d ¥ AR Al

LR RS
A AL = AR 2 dlelE md s

)

O Qlzef/ g% vg 43t

- 9N ARE dHYs] AHEARE sk AlE AlE

- SWIMSHS] BEUR AA tiE a84d 24
- I2E dugF Vles Alwste] wEE AE A4 2 taEHe] Ad

1.2. CSS—-Wx A= &7

O NOAA®} FAA NextGen Weather Processor(NWP)9] A|&5& t}okdl FAA
Al2"lol AHE 98] CSS—Wx(Common Support Services—Weather) 7}
1 2] g,

O ol 2o 7t FAoIM AL AT WFE welFr], 2t AF % A B
AFE. CSS-Wx H9)9] BE AES AYY A0 ARAY B2 wet
EY. CSS-Wxis o} EF5HE P42 FHT 5 gl A292 AT Aul 2
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o HEH & AlE .

- NOAA X A&
= g4 o= =d — RAP(Rapid Refresh Model), iL3]%%= RAPR
(High—Dolution Rapid Refresh Model), ©A 2] 4AE o5 29 (SREF),
S #A7tY 2E(NAM) 5

W - U, A

d

o
w2z} AFE - VA 8 HuA(METAR), ZE%, gHulg H3gF o=
(TAF), 348 BuA 5
= oux] - # A T

- NWP &4 A=
=

- BAela AFE - A5, o=, 94 5
- B AFE - Edlolm, HEld ik A% 2 R 4 E
- dE AIE - 8N A, WA, AEE 247 A4 5

- W AFE - A2 gFA 71T 89 BE F

1.1. 5.4.2 CSS—Wx A= &7

O CSS—Wx(Common Support Services—Weather)® d#9] & A Au] 29}
A EF7]7(SO0) 2 OGC(Open Geospatial Consortium)ol 4] 3 9]}
AenE goly M 2D ¥yull ¥5E F X HolHE AT - deH

A}, o] Mulat A7k o EAolR NPA vlEe] dH Ang ddalr] 9%

At 7k Al

O & AWA Av]2= (WCS)

- 71 gy 2 9 mAo|m, AE ubgk AW 2 UE oH 53 e
YH'FILE j-f‘ilE Eﬂ ]E1 H]EE JJEiaof‘)—]' @é_]—:_}r/}

O % 75 AH]&= (WFS)
- ICAO €A AR w3k A (IWXM) % vz I wIH(USWX) XML &2 9]
H 8= 94 Al &
- RN, EE A AR Huld H8lY oS 5 odlagl= oy AE 2y 2
1 3}
O A= AMH]2= (WMS): 7174 AlF olvAE ©eFst 2 (4 JPEG, PNG,
GIF)o. & 1%
- gAY @A dolHE e & on A2 dYH
- dAdistd gaZde] d muld of g AlolAd S B I AlFE An] X

AN
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5. NextGen @4 ZZAA (NWP)
O ¢4 #A%53l¥l NWP(NextGen Weather Processor):= && <kd 919
ApEskar, Hol 8AIZE Aol AR ey 3 &% A kS dSshe W 2

= )
A IHA BERE A¥

E

O NWP= 714 deld, &4 914, W7, 714 8=
NOAA %A <% =l F3 AuE Aste] ZE FAA AHEAS} National
Airland System(NAS) o|s|#AIAE 3t MAE AES Ast

O NWPE] A= HHT MY AF2 3 us deAEe] 2502 949 o
BEA A B ded S 24kl GX e ddE Fe uE Ade

A =4 F A=F &=

O NWP+= =3k &y I tyxZgo](Aviation Weather Display, AWD)Z
2 Huld A& A d3d I AERE AT

NS A Fg
- REE AR F e T Ao R Wdlsle] 3 uE JAAAOR
Sl
- BEOTFY SIXY Add AA ekdsm A|AAE a84<

715 AN = (NAS) €9 7hs
- sH les ZE oY FAA 7Y ZEIO9E 9 NextGen 714
Az B

1.3. AWD(Aviation Weather Display)
O 7oA ~E(NAS)Y A Z4AAE & & il
st Y G ARE gt 4G A AANE AE 84
O &dA 3tHolA WARP(Weather and Radar Processor)®t CAWS(Corridor
Integrated Weather System)9] X faZdols= WEA L3 AES
AT = M2 g2 AHE YEY
O dF I AFS +9 JAHEH AY =9 aydoez T AT
ALERE oA I AE faEdo|r7t Hagk

O NWP(NextGen Weather Processor)? Y52l AWD(Aviation Weather
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Display)+= 25499 WARP¢ CIWS yAaZ#ols: Egsigion, gz 4
Euld ALE2LE 98] d3E @A JHE AT, NWP 2 NOAAS] 4
AEE ETH
O AWDE 7/j|A=E A

- 7E ] gx=Zdo] 7ls %
- AR 9 gaEY o] opF|gA F5
- X]ﬂxéi*]iE o2 AAEY HR AZ3)
- U E R ) BEke-A AA 2 xS
- A7¥ 2 TRACON z1#¥ H A«
- NWS Icing & Irgress A3 % FAA #lojy Exfo]z9te] E3t
- NextGen Weather?d] &A4d 7155 93 tgx=Zdo] A+

1.4. NWP A=

= o3

O NWP(NextGen Weather Processor) A& I A vt} HF

- 192Mosaic A& ol Holg &3 9 ‘ITA]'S]' 2] A3

- 1A AES dA 1Y AEHE e E AES AAASH] HE A 2 @A)
do]H & Al&ste] daglss 4

%
o

o)z AF
R WE BANES AN FFA FEAE GH Y sImAN wE
GH 7L AR Galslor g

9 199. NWP Al#F — EXfolA A&

- NWP9 ot =4 A2 wa fdeolEsy, dE|goly EAFY S A7
S718tEM, Ao R ALY A~F:EE= A FEe fJA ] o glo]
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= Hojg A4

A4 1= (CONUS) <fol=, NWPe] 2 AW e]x] Z=w| I (CONUS+H) >
Aurrel Fol2Egso dolrz AWE = A9 2qdvh L=t
ateofol], o] mrdle EokE o] &

o

O 4 A&+

T2 &Y fely HelHE

o2 sHe NWPel FEa4 B4 AEL
ZFAE, BAAL wE S5 Al A w3 BHud b AlES
nlol A2 HAE B 23 A% e 39S dAGa gFrEHE A"
de A AHE AFF. NWP Growth Trends A|F> &3 Z=7}h
Q8] ok & AN WA Frlste e Bxdch AxWeA Ao
18,0009 E7}A] wmpgte] Axpel Z2utde Fao EHE A HGA v
5ivlh Qelo] =

Storm Information Wind Shear Safety
+ Motion Vectors » Tomado Detections
+ Storm Extrapolated Position
« Growth & Decay Trends Terminal Winds
+ Echo Top Tags, Hail » Wind Profiles and 3-D Grids

+ Lightning, Mesocyclone

1% 200. NWP A% — B4 A=
= A=
GF ALEAES HA Holy A FEE ujg2 Fsh= AAY Hol=
"Yolr XYr" dF AES 8IS NWPE A5 d= g s
T 8AIZ7EA] o] "YolH-X " 5 AT
AT Aee el 0-2A4% AFE SA37|ES el 8AIZHHA]
AFH} o3 A E = AFEAE EFY #E] o|UMEIBE Jtelr] 9%
Z3E9 7 H AZES SASE ° =wo] HH, . ofo]A, WrF, AA
S TP g AaiF AEE B AAE
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19 201. NWP A% — o= 7%

O W< A= (Translation Products)

- NWP o]t wAelast dE AFL wme] JEHE 39 9% Jo
Mese], Uiy J14 39 geele Bt 2EA 0A $Re) 3P
S8 B7E g o] nAE At ek Aol 847 Aol A= 24
29 §F 9P dFst: d Bed AY. WFY AT ¥ Few

sEdolE AW Fekol w Eetol E(fly-no fly zone)& AT
e BF AT T e sAzke] EHS AT

1% 202, NWP A% — WY A%

TA9 713 7e

Fo] 714 71€(WTIC) ZEIHE FAA 713y Z2adlor %
Ho O AEE, 234 1 F9, 234 18 Ve B

d2kg B 7l oldoer ekl A Ha s dAME s dF AL

=

l-N

5.
O
4

Mo
ME 2 o2 ME

’

e TR

N

i
O WTIC Z2I3e thgst e /d Wig a7
- 7]/&7(41 2

=
- Cockpit 7]4AH
A R - e

ao ] = 3EA)
1:1_
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1% 203. Cockpit Simulation Centere]l4] Beech 350 A]&E#|°]E %

Y E 121/135 &&7] o
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=

< 9 E 91

O WTIC &9 ¢
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=- 5. SESAR Weather Cube

1. 8
O ©dd #+¥

2704

=7

O 4DWeatherCube MET—-GATE+

4
Ju

FOJATM 1 F¥H(SESAR WP11.2, EIG EUMETNETY] 3] 9=)9

3 g o
A 225l
\_,"ﬁ-
— METEQ
Met Office FRANCE
! 4DWealher
@ EFENC .SF&CE cube
LUCIAD
IDS fieode
THALES

1. 39 ¥ F8 7|5

O 4DWXCube : MET AH| = AlF

(virtual repository)=4, SWIM ++24
5ol o] &%

P

T A= T

LDWxCube

JA Sl e 71

J1 o] 7P %
SIMET-GATEZS E3jATM o]&lz

19 205. SESAR 4DWXCube
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O Consolidation : 7} A9l #=3H AHEE 7|Ho 2
Tt A mdAGo O F A >

O Translation 7€ 7148 A Raw AE oAl ATMOA] AME3SHE AHE

H3lslo] AlFsls A (d: E8A-A @9 7F ofd ¥ 7HA o] yElE w3l

CONSOLIDATION TRANSLATION

at Eurgpenn scole for specific aviation heeds
ey NS
e + |

1% 206. SESAR Consolidation & Translation

O MET-GATE : ATM o]a|l@AXEe] MET-ATM SWIM AH|AE
kst F3hHstE VAARE AR S dEE ol 92w § Al
71%] MET WAIA(METAR, TAF, SIGMET)$F di&, 24 T3 &

v 3= 2 oB, ¥3 MET 3= 2 o=,

¥ nowcast ¥ forecast A&, o1l
A RiNgEGse] AFH gon, fFH¥x9e] MET Axel digh A4,
MEAY, =2 59 A, 9Ys AnlE Vs 58 AT e

__TAILORING ]

.-*‘}

ot

- SWIM Cmpm L%

MET-I'H.ﬁ:m'r::'m =
trarisfer

= et
. | F|

19 207. SESAR MET—-GATE
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European

WETproniers 4DWeatherCube

4DWeatherCube " Es
., MET-GATE
Schema 7 =
MET Information Services

Generation, ATM Tailoring and Exchange

Innovative meteorological services will participate in impro-

ving in the management of European Air Traffic. As part of
the Single European Sky ATM Research (SESAR WPII.2) Pro-
gramme. National MET services, members of EIG EUMETNET,
are bringing together their expertise to develop a new gene-
ration of meteorological observing and forecasting systems
for aviation. The 4DWeatherCube MET-GATE system which
generates and transfers ATM tailored MET information is the
technical response to SESAR MET challenges.

TRANSLATION |

DWD

C £ @
‘s 0. NS
{

FRANCE
i
i

response

Client requests Client receives tailored
MET Information MET information

18] 208. 79 SESAR 4D Weather Cube MET—GATE Z4)

ey 4DWeatherCube
MET-GATE

What is the 4DWxCube and its outline? What are the 4 facets of the MET-GATE ?

. What does "Translation & Consolidation"mean?

CONSOLIDATION  TRANSLATION
ot European scole.

' I What are the MET-ATM SWIM services defined so far?
‘ Jor specific aviation needs
—%e” - N

What is the MET-GATE?

| METEO FRANCE, Kamel

ey = alocal platform

MET-GATE FAQ: requesting MET-GATE

prototype services

12 209. 9 SESAR 4D Weather Cube MET—GATE £.9F Ar
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2E

= 6, (White Paper) The 4—D Weather Data Cube Version 2.0

NextGen Network Enabled Weather Program
April 3 2009
1. Virtual Data Cube Concept

NextGen 4—D Weather Data Cube (©]3} Data Cube):, JPDO (Joint Planning
and Development Office)2] Weather Policy Study Teamol] <& 2% ujo
=W, FF  7bestal  (shared) 4709 A (3709 &3+ A (spatial
dimension) ¥} 1702l A|ZF %) (temporal dimension)) o2 FAE ™, o2 dHolg
&34 (suppliers) % EZHoz FEAHEH o e dHolH AHALES

vl Zad shte] oleuo] =AY Kol Ful.

Data Cube® & 7lW& “4 dimensional weather Single Authoritative Source
(SAS)"ZA] o]i= ¥ dlolE], o]d thdt interpolate®d = Z odF FH 55
F3sl= A g Al ZFZE 7)14 dlo]lH (geo— and time—referenced weather
data)el disl UWEL=Z 2L 71A AEs A2 (network—enabled  and
machine—readable) 7}&3shy d#AAd A %%E] B Aees T3 gFusiy
(ATM ATM (Air Traffic Management) &3 % #e])olAe]l JALEA A d&
2o s}

1.1 NextGen 4—D Wx Data Cube E=#¢]

Data Cube°olA ©F= 7174 doles Ao wel ofzel o] H e
EHelow AT

(1<

0
.\)\ﬂ\e“

= [ Domain 1: Weather information used by the operator of the

7 e 4a : | NAS for air traffic management decisions in the civil-use
= ~ f airspace portion of the NAS. The data information contained in

this domain has open and unrestricted data rights.
Domain 2a: Weather information approved for pilots and
dispatchers to use in making operational decisions that meet
regulatary requirements. The information contained in this
domainhas open and unrestricted data rights
Domain 2b: \Weather information approved for pilots and
dispatchears to use in making operational decisions that meet
regulatary requiremeants. The information contained in this
domain has limited data rights.
Domain 3: Any weather information that meets both of the

a\ _Weathgr Qa@ Cube 4-D Weather Data Cube Domains

bﬂ"ﬁu iy - functional descriptions in 1 and 2a abowve.
047' - . . Domain 4a: All other weather information used by any NAS
43;@! 0"’90.5 < ; participants that has open and unrestricted data rights
7s Uny, Domain 4b: Al other weather information used by any NAS
€d participants that has limited data rights.

2 210. 4-D Weather Data Cube®] ToQl

el 1: NAS68) Q@ dgo]E7F NAS We] ®Izk sy o9 AolAe] ATM ¢

68) NAS (National Airspace System)= 0|29 H-F(airspace), 5 A A]Md (navigation
facilities) % I3 AJMdo] ofsf T¥= A H(information), AH]A, Wi (rules), A
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A A AHEHE 71 dlolE. o mulele] Sk dolEE BE AgAA)
AE AT AL AeE AT (o] =uel el dolelE SAse] s

=wel 2a: &F Aol Al xEAF 9 32} (flight dlspatcher)a 13l
FAE 7174 dHlolH=EA A AA AR dolg. o] Qe &=

=
doleli= AREAMN Al IgE ARgls AHE dAdE Alsdh

Tl 2b: & Al Aget 2FAF 2 YA} (flight dlspatcher)a 13l
SAE 71 dHeolHEA AL AAo AEE= HeolH. o] ZEHQle] &k
|olEl = AF8 A7} Al sk},

Tdel 3: =l 13 Euel 230 BT &8t 714 o)y

Loel dar FAE dHeoly ARE HEE 7 NAS Aol ARgsthe 74
gl o] &

Q] 4b: A HlolE ALE HHE 71F NAS 7AYol AFE3stE 7] dlolH

SASE =vl 10 8H%6}t AoZ Data Cubel Xs% Agks 7
AREARN Al A5 Al I At &, SASE ATM ¢ glof &&
(controllers), &= %F/] A E] (fhght operation centers) ZFA ¥
g el e A A4S T 5 AT ALEETH

= T }/\*‘«"1

mﬁ

>4

3
offt
o X, |g
9 2> 1

webA, SASel EgE dolH= 718 A (5 R dR)el ek AR AlEel
o] E= AREAMN Al FLR Aol A B A7 ARkl el ELE 4ol

heetEs dude .

| A AR TEs =A"Fd 7))

R = S | o

el 2bet EH¢l 4bE F7tE AF&ARNEo
ol & %‘jﬂ ARg-ol glof Alghe] gltt.

diolgel] g, ol& A9 e =

1.2 Data Cube Access

Data CubeE FAst:= dlolEE gridded data®} non—gridded data® 251,
gridded datai= METAR, TAF, PIREP, #A ZdA (frontal boundaries) &©°]™,
non—gridded datat® 7] dte] dis] 23k EE 349 agE=E=R gdd
Hlo]E] 2] o]i= Data Cube?] tjHFiES XA gho)

dlolelAle] we} thE v AR T =s oYst ST THE FEUE 2
T AL d= 59, AF vkF (low—level winds)o] ™3+ dataset’} terminal
areab® o] v}z Z B} critical terminal aread] WA= e A EES 7Hd S

ATt

(regulations), 7d&(policies), AXHprocedures), A= (personnel) ¥ 7JH](equipment) 5] g
Ag FYshe g

69) Terminal Area. A general term used to describe airspace in which approach control
service or airport traffic control service is provided
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a9 182% dE =9, A7 T—HL d-&-3F (ORD: Chicago O’Hare International
Airport) o]t 28] EQJEE thefst 714 gt e E 2gsta =, ZF 71
FgEEES A2 & dolH Ao AkEol &S Ho 1jr. =, Y3
agle ZRIEo] g do|y 7t "1 o2 dlojy ALzd AAEo S F ATt

shibe] 54 a9 EAE L ge gels EAEd oe delHg Heshs

A%, 7t aEE ZAE e 9t wuo R A3 dolert wawr

Grid Point at ORD

FAA
4-D Wx Data .

NOAA ;
4-D Wx Data - |

DOD ; g
4-D Wx Data

Commercial ;
Industry |
4-D Wx Data -

19 211. 4—D Data Cube A9 18]= XQIEJ
gk doly A

2. 4—D Data Cube Architecture

NextGen EA
NAS EA |
FAA Portion of the Cube’s \
Architecture J

1% 212. NextGen EA, NAS EA, Cube
Architecture®] A5 #A

FAA®2] 4—-D Wx Data Cube Architectures= NAS EA70) (Enterprise Architecture)®ll

70) EA (Enterprise Architecture)2t, 7oA HE3FIE AARCZ %A 517] Yo A, Ho]H,
MEl A, JH 7]e 5 FES 1 84 Y o|E 9 A4S IAE ule] s & l"—o 7‘*1‘%_2} 73‘?; ’.‘—;'-
A=E 43
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G, ol BA NextGen EASl 30} it A% 728 b,

NextGen EA¥ NextGen Visiono] H33sh= A9 #H ol7]dAe r]z}elS
AASHH, NextGene] ZF 7|#HE9 Al&" op7|gA7F fxly & F3slesm
BAsta, olE 9 Z+ 713 7ke] Ao o] FoAEE i)

4-D Wx Data Cube i

! Consumer !
Wx User | \
i W i Provide

System | Net-Enabled
Weather Data

Data DOD Data

19 213. NextGen Weather EnterpriseS t<=3}3k
UML t}o]oj 1

19 18494 NWE (NextGen Weather Enterprise)™ NextGen We|l 74+
AR = E R =

19 184+ v9] 714 dlolE A2~ (FAA, NOAA, DoD, Commercial Data)2}
‘Provide Net—Enabled Weather Data’E 3X&3}= 4-D Data Cube, °]& EF
E 3= NextGendt NextGen EA AFE-A}F 2 Aub ARE-z}ole] #A| S H o FEU

2.1 4—D Data Cube Framework
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Secure|P Network  Incident Detection
Multiple Enterprise A Connectivity _ andResponse EAV?SFTI
Telecommunications [ Namingand . Kentity DoD
Infrastructure Layer Addressing Management. Other

Wx User Wx User Wx User
ieati Providers
App"catlons Commercial Gov't Gow't C Consumers
Layer Provider/Consumer Provider/Consumer WS O Users
R Syst System
= Sy ystem
| Application ‘ I | Application TL; ,l Application |
I Cube
weather r( Service Adaptor Service Adaptor Service Adaptor Service
Services Layer 1 " ./ / Adaptors
>c Security
_ o J| Messaging FAA SWIM
Core Services £ e NWS SOA
Layer lg 2 [ Enterprise B Interface DODGIG
S0 Service Mgmt Mgmt Other

19 214. 4—D Wx Data Cube Framework

4—D Data Cuber o8] 7] UES A (enterprise network)el] ZAA Jom,
SOA7D sfjgjt}e]l L 7|uko 23k multi—layered architecture HE|S 77t}

4—D Data Cube ZIHIYIT+= 4719 deo]o], Application Layer, Weather
Services Layer, Core Services Layer, METI (Multiple Enterprise
Telecommunications Infrastructure Layer)® -4 ¥ T}

METI Layerv= =242 UWEHHW 2 JTA 7| %2 RBYHFY 7]5E& Core
Services Layerol| Al A|&-3kc},

Weather Services Layeri Core Services LayerE 7|¥Fo. 2 A %™ Application
Layer “g¢] dlolH g2 2 ARgxte] oig 4 2 A& 7|e&
InfrastructureE A& 3k},

71) SOA, Service Oriented Architecture
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= 215. Multiple Enterprise Networks forming the METI Layer

2.2 METI Layer
METI Layer= &< WEYH %2 F4 7|5 2 EUHFY 7]5S Core
Services Layerol| Al A3k},

Data Cubeo] w3l 7]E A<l Z4 AMH]2, IP network connectivity, naming and
addressing, incident detection and response, identity management &9 7|&%<
ztzte] F)de] &% Zhate] A} W= AE Fao AlTAC,

FTI (FAA Telecommunications Infrastructure)™= FAA°| £33+ 7|3 % A|HAES
AAst= B8 A B2 YEYQIARA, o] E3& mission critical ¥ operational
critical 55 Fdst=d 3 Ho]E 7} NASA Al A|-&Ht}.

FAA Data Cubes dHo]g #AH%£LS 93t 7§k WE oz FTIC I[P networks
*}ﬁﬁ}btﬂ FAAS] HoE Ao 23] non—NAS A]2=¥lo] 2’4 Data Cubedl

&3 AL F85x ¥ wEe UELYA A H3Z(boundary protection)E
Hoﬂ ED-8 AolEgo]lE A}839] NAS9 non—NAS A|=® ko] EgIs
Ao} gk},

FAA HQF Ao uj=x] ZowA NAS oF Al~glEo] Data Cubecl 2
A& glolx =uglys A2ALS Aw37] Y3l Service Delivery Points, Intranet
Access Points, Dedicated Telecom Services 53 #<& A4 23 7|5
Al g3k},

FAAE 94 el [P VEYT EZZAE 95
o] o]F

AzRES H88 A Axgsan 2dw
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FAAS #H e IP MEYT EZZAE SOA HE] 4S5 Adsta o=
7IWte. 2 &}i= Data Cubed Fds=td] o] Aol 247t 2 4 o™, FTI Aol
SWIM 7% AA4S Fa (&3 1T 71w H8) F53.

TBDE ZAE & 7 HAA} U EYIE A4(bridge)stsE s s,
dedicated telecommuncation service, virtual private network, secure internet
connections & ©¥3d TAl 7|Eol aHE F A

2.3 Core Services Layer

Core Services Layere SOAZ 7wt IT Al&Hlo® AHL3Fo] FEE SWIM
Al=E'lo 2 A E T

SOAL AWstd EFE 1%
TRAAE REHSL 3
Aul 2 o Eel Aol dol

(HTTP, XML, Rest, SOAP 5)& A}&3&}o] vl =Y~
=9 2 APALEo] T Al HER 3] g
&3t # AEE 3l= AT E o] 7 sfzjrieolt}),

SOAT 4% He4<Ql design time 3743 run time IFHS FAA AFst=d,
design time 3o A+= AH] 2~ A FAF (service provider) B AFE2}7F F4kskE
¥ AMH|2 AdHH o] AE o] 838 design time registryZ5FE Q3 A H]| 2o
st A AR (d= A AR, SFoJdES AYES HH HHE
A (discovery)ste] AR 4 o™, run time AT run  time
registry 278 23 AMH]A QAR 20 "415} A AERE AAste] AMEE 5
AT=Hl, desing time TAA ZNEE AU AF run time registryol] TS5 3O EA
Aol A AR 7 A HAdh

2.3.1 Core Services Layer®} SWIM Program/System

SWIM-S FAA® IT Infrastructure program® 2], NAS A~ o Zg] A o] A E 0]
SOA et A& &3l A HA 7<=, LﬂE%ﬂ T AE #eE 9 Heoly
w3 7)|ES ﬁ‘rd‘lﬂoiﬁﬂ IT infrastructure 7]5<S Core Services % enterprise
governanceS &3 NAS enterprise®l Xﬂ*?‘lﬂr.

SWIMS NAS o ZgAlo]dE0o] Al A=&3 Ho]HE Core ServicesE &3l
NAS H|ZY2 AMH]2 JEHZ =E3517] 93 *L“v* 7S Aosta vk SWIME]
Core Servicesol|+= TS AlgEo] ¥ty o] At}

Interface Management: S1E# o]~ 233} Qe H o]~ AN 7| 5& 3y, F3t
SIEHo]2~ HolH Q4L Wk doly X9y ]‘HFJO A
#2E AP}l Core Services? Bl AZA 7|eS AFds AHE T
(Service Invocation)S &3 28 AL =AY}

°ls

-

Messaging: =2 Alold kel dloly w3S @dsttl. Data Envelope T4
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W deldlole] Fdl= 7inke] 9"y Al A9 W " AFAdE
delivery Wl djs] @3t}

Security: AH]Z Au[zEe} AFxpe] o5 W Ak 5 9@ AMu|x9 FE
ARE #E HoF AlEES Egeit

Enterprise Service Management: A]H] 9] 4174/5%] WS w@dstth ’\WV\«]
M, WA, 9, 9 FAES dEso AHjae FHS g

WA Anj RS 7Fe] SLA (Service Level Agreement)oﬂ 7145 += QoS
el A Al2=Ee] SLA T o3-S RUEYSE FEE

SWIM 7|®F IT AMH]AE o]&3l= NAS 7|4 Aul~ AFAS CPs (Cube
Participants)&tal  3Ft}.  Core Servicest™ CPsol 9o& F 7}x] HAo =
THHEH, T8 A8 SoftwareE o]83le] FdE SWIM AlF  Core
Services®} SWIM—Program—Office—mandated standardsE +38te] & CP
A& Core Services7} o™, SWIM A& Core Services’} 2 HES

A7 $

A dsty olE Fa nl=Ys B IT 3 (B AL 3 43, 2 9
)& EYste] 5YZ Fdo] 7bessitl. SWIM Service Containerol] w3
7hold 29} A AvkS AFsl, CPsit Service Container Software T3,
AR 2 A2 E )

SWIM< pluggable Core Services?} 7}s3F%=% Service Container 7|&%
A]
3

CPsi= SWIM Service AdaptorE ©]£3] Service Containerd] FXJUE ZHA=
3k 23S 3Y3it}. Weather Service Layer AolA&= CPs& CSA (Cube
Service Adaptor)E AA3ste] 714 =Wl #AA J)T AIZIPTEES FHICH
Service Adapter7} A=W AAEH  AH]=e] dwEHH ol H 7} UDDI 28] 2
registry/repository°l] =%, NLxLEo] HAE = QA wr}

2.4 Weather Services Layer

Weather Services Layer Data Cube® tH-59] Infrastructure®} ¥+ 7] 9]
NNEW >z za38e] o3 Fa¥+= doloJ=4 Core Services Layer? 7]
ZIRto = 71 THd ®E, X T VeSS 2T Weather Services
Layerol| A+ SAS 7idel] 9t3 Data Cube We] dlo]geo] Hsh7] $38] what,
where, whenol| thgt # ] o] 753}t

Weather Services Layer We HAXVUEEEL Core Services Layer W2
AXJUEEY Application Layer®] AXUEEF} wx A4 @AAZE A 4 o
olo W& F7HAQA WA HF I AR Aol Do ?:% T 3

Weather Services Layerel] thdl AAst Ao oA 7|43k}
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2.5 Application Layer

Application Layert Data Cube o}7|8E1x<¢] 74 Aol YA sty 374
AREALSE Al 2=EL (HlolE] AlFAF, dHloly AM|RE x3H)om FAEEH, o]
A|2~8l/2 852 Data Cubed] H|ZY 2 Av] A7} HL)

Data Cube® H]ZYZA AMH|2E= F3FA AH]2~ (Provider Services)et AH| A}
28]~ (Consumer Services) T 74 FHE7} A8, 22t Provider CSAS}F
Consumer CSA¢] &=t}

-

2.5.1 Providers

do]e &3 A (Providers)© 714 #d o & Aol ¥ A]xHIOR (CSAE
TEG oz AAE HolHE “‘Data Cube®A” Ho|mE 3ty tha] wald,
“Data Cube®Al” #|-&3= Zo] olyz}l “Data CubeZA]” HO|E= 3t} Zo|H,
o]i= provider® H©|o]E{7} Data Cube® d{F-ES FA3Ith= owlolty, ¥
1879 FAl¥ Data Cube® 7AAE HEW Provider Datai= Data cube W9l
¥3t5 o] 9lal Provider Infrastructurei HFZ Zol 9123k Z1S & 4 At

NextGen Weather Enterprise

Flight i
Operations I e L T o o e i ;

X

Enterprise
Consumers

y

FAA Operations

Provide
Net-Enabled
Weather Data

Infrastructure
Developer

Providew\as
Provider
Developer

Provider !
Infrastructure :

f T,
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Provider®] ©lo]E] & ofwl A& CP7} o A|XHle| o A= & Aol AT
4 9l 9= =W, NEXRAD dHolEE NEXRAD Alx=®o] 9l A&
(published) ¥ ®] &%+=t}. w2 AHSd, odF &9 [TWS72), Provideri= Data
Cube®] HelHE ZH|stH ol &F3 AFA AisE dlo]elE Data Cubedl
A F-shA wt

2.5.2 Consumers

AN A (Consumers)+= CSAE  o|g3] Data Cubed HdHolgHo Hitsl=
o Zg]Alo]A T Al~Hlolth Consumer CSAE HolgH AL ) HQs3dh

gdolny g2 FAEY Provider CSASE B WHoA g=2va & S ).
Consumer CSAY 2dugs = wdS 3537 ¢ 714 Holy Z&=
dolgAlS 282 sk FEi7t 2 5 Aok

wal 1318794+ Consumers’t NEW Wollwt FA|F o] Jxgt A 2+=
o] 25 S48 4 Stk

2.5.3 Users

AH&2F (Users)¥ Data Cube®] H©]EE Consumer Services® &3 1Hg4
(indirect) 0.2 Hste= FAZA gA|doz Al#ro] Ft}, Consumer Servicess
AREAEY] AR oARE 98] A& dF (Authentication)®  AF QAT
(Authorization)= 24 4+ A

oj] A}L-gx}+= Data Cubeo] A& (direct) Hto 53], 47} (analysts),
W2 (developers), #2] A+ (administrators) So]th. 7 W2 of Fof A glo]
BE AR+ Data Cube HlolE - Ale] €3k A3k 915 (Authorization) S

A oF gt

2.4 Low—Level Architectural Implementation Details (Data Cube® 3}9
o711 )

Data Cubei= hardware®} software® ©]F°]%l infrastructureE 7|¥+S.=Z Data

CubeZA 23t fdl ZQ$ v|=yx AMu]|2E F3 shvte] <IEEHAH

HolA g},

InfrastructureE A= A EL ARTCCs, TRACONs, FTI gateway <$°l
TE5 ] registry, CSAs % Data Cube 53}¢ ofjZg Aol 55 AastA A}

72) ITWS (Integrated Terminal Weather System) £3 53 7|4 A]AE]
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2.4.1 Implementation Model & =32

Data Cubei hub—and—spoke RS A83lo] AL&AtolA a3z o= dHolHE
vl 3 (distribution)3}32 7213} (disseminate) 3%}, hub—and—spoke =2 -S F3f
poin—to—point A& TFAA7]aL dlo]H Ao gt S HFsHA s

hub—and—spoke =93} 374 store—and—forward U|o]E E4F 7|9
HAZ ] YA 3F AL &R A= intermediary data cacheZ Z3f ¢

o] 7|HE& F3l d& dloly AFA Al =¥l ALER} Al 2ED ZEe] 3 (response)
AR =Y F Jdew, 7} AJx=E 7he] Jelk gy o=w @Ak 4 9l HEdh
AE do]HE spokeo] YA Awo] HA (replicating)$rC =4 ©lo]g 7184

(availability) S =<9 4 gtk

ol#1dl 7]W-& content—delivery networkolA d# AlgstE AHAoR AHE
(performance), &4 (scalability), H]-& &3} (cost—efficiency) ol #2|slc}.
Data Cube? dolg w3 %9 (distribution model)2 content—delivery
network¥} &3}t

Data Cube®] content—delivery network< Cube NodesZE ©o]-&3 A3t} Cube
Nodes+= =<2 343 374 HdAHo] 7test AMH=EA U2 A¥  (Origin
Server)®} vl A 8] (Distribution Server)® &% ¢},

N

174 "oy AFAR= NAS 717 Al=gl/lEg Aol de =z diE Aol dole &
TEete 9dadSs sl dolH AFTAERE HolHE FS4ste] H4d WIS
A 24 folg A% 24 (local data store)oll # 73t}

9 188 B 71X dloly ZgloldEVL dolEHE A (request) BE 1%
Q% (subscription) 3, o] @32 X9 vl¥ A® (local distribution server)ol
ofsf A==, wreF 9 gk dHoly 7l miE Ao 24 A glow i
Aol Al A3 83HA Hrt. wix AW7E 8% dolHE A HH mHeY A
873 AHE S8l AR =FH Aol e AFET E=g A2 "oyt
S Abs Ao m wE AR HATE HES AAo] 7hssit)
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Weather Data Weather Data Clients

Origin Server
| ¥ 3
I \ ‘ /
Router @
Weather Data

! ‘f Distribution Server
| ‘ wiCache

% Weather Data
= S Distribution Server
: ) w/Cache
<

(R

Weather Data Clients

2 217. Hub and Spoke, Store and

Forward

2.4.2 Origin Server Y& A1

YE A= dHolH AFA A" EEA Ao HESE A fASIEE
o 98 AW E oY kX AXIER pAEEH, 78 54L dolE AlgaE
2%t Service AdaptorE A|&3t= A o]t}

Service Adaptor= SOA°IA  FoJg  gojolAxnt SWIM Al=¥l3  NAS
fZgAo)AE dAsE F3I FrorA SWIM AAEHS Aysisdl:
AFE-Ht}h Data Cube™= CSA 7|5E& 7FA&= SWIM Service Adaptore]™, CSA+
717 =dl 53k 2ES ke AXESOlE syl 9 wEE SWIM
Service Adaptor©|t}.

CSA+= System Ingest Adaptor®t SWIM Service Adaptor® A%t SWIM
Service Adaptoroll:= SWIM Service Container®} Geospatial Data Access
ServiceZ} X3tz o] At} SWIM Service Containers= Pluggable Core Service
71%S A|&3t}. Geospatial Data Access Servicer Ho|E Aol AuH]|~
A H o] AE Aledts 2ZEol®m 5=, WCS/WFS 0GC &4 =553t
A7 WAool 7hest AZESOEA oe oE Heoly iy IS 583
AT}

System Ingest Adaptort= CSA WAl #<% (Adaptation) 7] A|&3lH, NAS

714 ol =g Alo)Adel HolHE &4 (ingest)dte] L3+ W3t (Transformation)S
F3 dloly A At}
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i 'Service Containear/
r" = s;:\f“_;:'sﬁéﬂi.@.éj&éd‘aptdf'
(" Geospatalpata Access |
Existing anien )
System
(e.g., ﬁ

[TWS, End User
WMSCR)
N

21 218. Cube Node as an Origin Server

2.4.3 Distribution Server ] ¥ A H]

dE e v R wiE A8 (Distribution Server)X® Cube Node®ZA]
g Fag Aol dE AW deolHE MlE AuBdl HAEy] 913
client read access libraryS 7411 = Aot}

BE Cube NodeE2 HAdor w3 Fxo HIVERZ FAHT HolH
AbgARel Qe mEkA  Cube Nodew HE AW Ex #lE AWM=z
scale—up¥ A} scale—down® 4 Ut}

B As 92 AW e many—to—one IAE 7HAH v Y A7} ghito]
A Al dHolHE AlFd S Atk Q¥ Avle g7 doly AR

HASokRt she, old] mheh WE AME FE A719 A AF2E Aol
ael.

Weather Data
Origin Servers

Weather Data

Distribution Server

wiCache /
—

Weather Data Clients

2 219. Distribution server with many-to-one relationship
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2.4.4 Registry/Repository

Data Cube® Infrastructureol= dlo]g #2] dX2=EZ (ebXML Data
Management Registry/Repository)S X33t} Data Cubed do]EjAle] i3k
HEtdlolHE 7HA A e, 7 Z=dRlE=E HolgHAS sy, Yuyo=w
73}El (semantically enhanced)?® dolg A wWHYSE (data discovery
mechanism)< #|-& 3t}

dolg & HAAEGE SWIMY Auj2A gAAEde v)5=3] ®Holx vk SWIM
Aulzs HAI2EZE AHl2a QI olA~E A sr] ] Hela, doly
A A ~Eg = on] Zst dloly AN 75S Alestr] 918 Aol

o] &= Data Cube®] =&=Z%] (Ontology)E A-&To2ZH 753td, dE& EW, DoD
AF&-2}7F DoD—specific 01 & A5} ]’}} et B & 7)Este] A stal o]
g A¥2A DoD dHelEA #Wrk olyz} %%01 2= FAA HE= NOAA
HolH AL o] vigy = A5 A & ¢ vk

2.4.5 Cross—Organizational Topology (7]# 4% 924 UEHYI )
Data Cube”} of&] 7|3l AX PFAFstx =, ] of tislk A9l dle] FAS 17

19104 Hoj5=ar i

a9 1918 HW, goly Ty #HAAEYE XSS = NOAASF FAA 714
tole] AW7F HA2ER HAHE Agsto] dlolelAle] wEH oY, Z=Hl AR
2 AHl A AFA QRS HANSE FAEES st ol A Ee] Holy
AEAZEEH dolHE QA2E (ingest)dto] AF&Ao Al HolE & #|-&3}+= Data
Cube® A st st}

olgl NOAAE NAS AolA A Ha F9 dolg AzAe] ATS 311, FAAE
717 dlolg 9] wj¥xAF 2 F HAl FQ dHolE Alga ddS )

73) semantically enhanced @, #|X|AEZ]oA AirTemperatures ZAAMsH= 73 AirTemperature %
TemperatureAire 2% (QujAoz ZUsHy| mj&o) AM 7tsstts Y
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Weather Data Clients

W 58 e
|

- | Weather Data
%_. Server

- i FAA
5j 4 ! Weather Data
! "q( Main Server
" |
I (=

NOAA
Weather Data
Origin Server

Distributien

Weather Data
Distribution
Server

Weather Data ? @ ﬁ ﬂ
Distribution

Server = i

N
e ye Y

Weather Data Clients

Weather Data Clients

Weather Model Supercomputer(s)

2 220. Cross-Organizational Topology

Appendix A: SWIM Standards

The proposed SWIM Technical Architecture Framework is shown in Figure 13. The
standards indicated with shading in the figure are considered ready for implementation
in Segment 1. The other standards may be implemented in SWIM in Segment 1, or
may be implemented in subsequent segments, depending on their maturity and

commercial acceptance.’®

74) SWIM Technical Overview, Version 2.1, redacted, March 28, 2008, FAA — SWIM Program

- 456 -



4
Ju

~— Enterprise Service M it ~ / Policy
WS-Distributed WS. WS-Resource AN e | WS.-Policy
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WS-Policy
WS-Reliable Framewaork
Messaging Security Standards Redacted
WS-RM Policy
~— Interface Manag -
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\, : 8 J \\ )
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o | [ | [wan | [rouey | [esr
\ J
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WS- WS- WS. MTOM
Attachments Addressing Notification
>
N
. o

SWIM Segment 1 Standards

Appendix B: Weather Specific Standards

World Wide Web Consortium (W3C)

= Extensible Markup Language (XML)

XML is a general-purpose specification for creating custom markup languages. It is
classified as an extensible language because it allows its users to define their own
elements. Its primary purpose is to facilitate the sharing of structured data across
different information systems, particularly via the Internet, and it is used both to

encode documents and to serialize data.”>)

= XML Schema

An XML schema is a description of a type of XML document, typically expressed in
terms of constraints on the structure and content of documents of that type, above
and beyond the basic syntax constraints imposed by XML itself. An XML schema
provides a view of the document type at a relatively high level of abstraction.76)

= Efficient XML Interchange (EXI)

EXIl is a very compact representation for the Extensible Markup Language (XML)
Information Set that is intended to simultaneously optimize performance and the
utilization of computational resources. The EXI format uses a hybrid approach drawn
from the information and formal language theories, plus practical techniques verified
by measurements, for entropy encoding XML information. Using a relatively simple
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algorithm, which is amenable to fast and compact implementation, and a small set
of data types, it reliably produces efficient encodings of XML event streams.?7)

= SOAP

SOAP is a protocol for exchanging XML-based messages over computer networks,
normally using HTTP/HTTPS. SOAP forms the foundation layer of the web services
protocol stack providing a basic messaging framework upon which abstract layers
can be built.78)

= Web Ontology Language (OWL)

The OWL Web Ontology Language is designed for use by applications that need to

process the content of information instead of just presenting information to humans.
OWL facilitates greater machine interpretability of Web content than that supported
by XML, RDF, and RDF Schema (RDF-S) by providing additional vocabulary along with
a formal semantics.79)

Resource Description Framework (RDF)The Resource Description Framework (RDF) is a
directed, labeled graph data format for representing information in the World Wide
Web. It is particularly intended for representing metadata about Web resources,
such as the title, author, and modification date of a Web page, copyright and
licensing information about a Web document, or the availability schedule for some
shared resource. However, by generalizing the concept of a "Web resource", RDF
can also be used to represent information about things that can be identified on
the Web, even when they cannot be directly retrieved on the Web. Examples
include information about items available from on-line shopping facilities (e.g.,
information about specifications, prices, and availability), or the description of a Web
user's preferences for information delivery.80)

= SPARQL Protocol and RDF Query Language (SPARQL)

SPARQL is query language for RDF. SPARQL can be used to express queries across
diverse data sources, whether the data is stored natively as RDF or viewed as RDF
via middleware. SPARQL contains capabilities for querying required and optional
graph patterns along with their conjunctions and disjunctions. SPARQL also supports
extensible value testing and constraining queries by source RDF graph. The results of
SPARQL queries can be results sets or RDF graphs.81)

Organization for the Advancement of Structured Information Standards (OASIS)

= e¢bXML Registry

The ebXML Registry provides a set of services that enable sharing of information
between interested parties for the purpose of enabling business process integration
between such parties based on the ebXML specifications.

= e¢bXML Registry Services (ebRS)

The ebXML Registry Service is comprised of a robust set of interfaces designed to
fundamentally manage the objects and inquiries associated with the ebXML Registry.

= ¢bXML Registry Information Model (ebRIM)

The Registry Information Model provides a blueprint or high-level schema for the
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ebXML Registry. Its primary value is for implementers of ebXML Registries. It
provides these implementers with information on the type of metadata that is
stored in the Registry as well as the relationships among metadata Classes.

International Standards Organization (ISO)

ISO is an international standards body that is made up of public and private

organizations working to develop a common set of international standards.

ISO

Technical Committee 211 (TC/211) is concerned with the generation and
maintenance of geospatial data standards. These standards are foundational in
nature - one typically uses them as building blocks for higher-level standards. The

OGC, for example, refers to many
The names of the standards most

ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO
ISO

19101.2002
19103.2005
19107.2003
19108.2002
19108.2006
19109.2005
19110.2005
19111.2007
19115.2003
19115.2006
19118.2005
19119.2005
19121.2000
19123.2005

functions

ISO
= SO
= |SO

19127.2005
19136
19139.2007

Implementation
= |SO 8601.2004
Dates and Times

Open Geospatial Consortium (OGC)

Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic
Geographic

Geographic

of these standards in their service specifications.
relevant to NNEW are provided below.

Information
Information
Information
Information
Information
Information
Information
Information
Information
Information
Information
Information
Information
Information

Information

Geography Markup
Geographic Information -

Reference Model

Conceptual Schema Language
Spatial Schema

Temporal Schema

Temporal Schema - Corrigendum 1
Rules for Application Schema
Methodology for Feature Cataloging
Spatial Referencing by Coordinates
Metadata

Metadata - Corrigendum 1
Encoding

Services

Imagery and gridded data

Schema for coverage geometry and

Geodetic codes and Parameters
Language (GML)
Metadata - XML Schema

Data Elements and Interchange Format — Representation of

= OGC Web Service Common

The OpenGIS® Web Services Common (WS-Common) Interface Standard specifies
parameters and data structures that are common to all OGC Web Service (OWS)
Standards. The standard normalizes the ways in which operation requests and
responses handle such elements as bounding boxes, exception processing, URL
requests, URN expressions, and key value encoding. Among its uses, this document
serves as a normative reference for other OGC Web Service standards, including the
OpenGIS Web Map Service (WMS), Web Feature Service (WFS), and Web Coverage
Service (WCS) standards. Rather than continuing to repeat this material in each such
standard, each standard will normatively reference parts of this document.

= OpenGIS Web Coverage Service (WCS)

The WCS Implementation Specification supports electronic retrieval of digital

geospatial information representing space-varying phenomena.

returned is often referred to as gridded data.

The information
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A WCS provides access to potentially detailed and rich sets of geospatial
information, in forms that are useful for client-side rendering, multi-valued coverages,
and input into scientific models and other clients. The WCS may be compared to
the OGC Web Map Service (WMS) and the Web Feature Service (WFS); as it allows
clients to choose portions of a server's information holdings based on spatial
constraints and other criteria.

= OpenGIS Web Feature Service (WFS)

The WFS Implementation Specification allows a client to retrieve and update
geospatial data encoded in Geography Markup Language (GML) from multiple Web
Feature Services. The specification defines interfaces for data access and
manipulation operations on geographic features, using HTTP as the distributed
computing platform. Via these interfaces, a Web user or service can combine, use
and manage geodata -- the feature information behind a map image -- from
different sources.

= QOpenGIS Catalogue Services Specification

The Catalogue Services Specification specifies the interfaces, bindings, and a
framework for defining application profiles required to publish and access digital
catalogues of metadata for geospatial data, services, and related resource
information.

= OpenGIS Sensor Model Language (SensorML)

The SensorML Implementation Specification provides the general models and XML
encodings for sensors and observation processing. SensorML is useful for describing
sensors such as radars, surface observation stations, satellites, and other sensors and
is a leading candidate for use with the 4-D Wx Data Cube. Information from the
common descriptions will be stored in a registry (or catalog), allowing searches
based on sensor capabilities, location, and other attributes.

Joint METOC Broker Language (JMBL)

JMBL is a specification, developed by DoD, for a standard language (XML) that
brokers the exchange of information between meteorological and oceanographic
(METOC) data providers and user applications. JMBL allows for a standardized
interface to access METOC data for users and their applications. The way this
information is exchanged is with a Web service.

Federal Geographic Data Committee (FGDC)
The FGDC is an interagency committee that promotes the coordinated development,
use, sharing, and dissemination of geospatial data on a national basis.

= Content Standard for Digital Geospatial Metadata (CSDGM)

The CSDGM, Vers. 2 (FGDC-STD-001-1998) is the US Federal Metadata standard.
According to Executive Order 12096 all Federal agencies are ordered to use this
standard to document geospatial data created as of January, 1995. The standard is
often referred to as the FGDC Metadata Standard and has been implemented
beyond the federal level with State and local governments adopting the metadata
standard as well. The objectives of the standard are to provide a common set of
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terminology and definitions for the documentation of digital geospatial data. The
standard establishes the names of data elements and compound elements (groups of
data elements) to be used for these purposes, the definitions of these compound
elements and data elements, and information about the values that are to be
provided for the data elements.

World Meteorological Organization (WMO)

= GRIB

GRIB (GRIdded Binary) is a mathematically concise data format commonly used in
meteorology to store historical and forecast weather data. It is standardized by the
WMO’s Commission for Basic Systems, known under number GRIB FM 92-IX,
described in WMO Manual on Codes No.306.

= BUFR

The Binary Universal Form for the Representation of meteorological data (BUFR) is a
binary data format maintained by the WMO. The latest version is BUFR Edition 4.
BUFR Edition 3 is also considered current for operational use.

Unidata

= NetCDF

NetCDF (network Common Data Form) is a set of software libraries and
machine-independent data formats that support the creation, access, and sharing of
array-oriented scientific data.

British Atmospheric Data Centre

= (Climate Science Modeling Language (CSML)

CSML is a standards-based data model and GML (Geography Markup Language)
application schema for atmospheric and oceanographic data with associated software
tools developed at the Rutherford Appleton Laboratory.

Eurocontrol/FAA

= WXXM/WXCM

The WXXM is part of a family of platform (technology) independent, harmonized and
interoperable information exchange models designed to cover the information needs
of ATM. This first release WXXM is a proof of concept for the exchange of a
limited set of ICAO Annex 3 type of products. During the second half of 2007, the
scope of weather information exchange was broadened and the first draft release of
the overarching Weather Exchange Conceptual Model (WXCM) was build.

The WXCM is developed in close cooperation with all the stakeholders. For that
purpose, a working group is set up which has a concise number of experts
representing ATM users, MET providers, other ANS providers and Industry.
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Arrangements are made to guarantee efficient coordination with WMO, International
Civil Aviation Organization (ICAO) b and the FAA on harmonizing efforts performed
within the MET data exchange domain.

75) http://en.wikipedia.org/wiki/XML - 05/01/2008

76) http://en.wikipedia.org/wiki/XML_Schema - 05/01/2008

77) http://www.w3.0org/TR/2008/WD-exi-20080919/ - 03/25/2009
78) http://en.wikipedia.org/wiki/SOAP - 05/01/2008

79) http://www.w3.org/TR/owl-features/ - 03/25/2009

80) http://www.w3.org/RDF/ - 03/25/2009

81) http://www.w3.0org/TR/rdf-sparqgl-query/ - 03/25/2009
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