
 

CO2 NOx

 

CARATS, 
Collaborative Actions for Renovation of Air Traffic 
Systems [1]

TBO, 
Trajectory Based Operations

[2-5]

 

QAR, 
Quick Access Recorder

SSR, Secondary Surveillance 
Radar ADS-

B, Automatic Dependent Surveillance - 
Broadcast

ARSR, Air Route Surveillance Radar
QAR

 

QAR

[6,7]
QAR
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QAR

1

38 33 5

2014 3 7
4

ICAO

M: 
Medium , H: Heavy

[8]

 

GPV Grid Point Value
[9]

GSM Global Spectral Model

[6]

 
 

1  
 /  /   /  /   

1 2014/07 RJTT/RJFF H3-1 20 2014/05 RJOR/RJTT M1-3 
2 2014/03 RJCW/RJTT M1-3 21 2014/05 RJEB/RJTT M1-2 
3 2014/03 RJEB/RJTT M1-2 22 2014/05 RJCN/RJTT M1-2 
4 2014/05 RJEB/RJTT M1-3 23 2014/05 RJCC/RJTT H3-1 
5 2014/05 RJCW/RJTT M1-2 24 2014/05 RJCC/RJTT M1-1 
6 2014/05 RJCC/RJTT H2-1 25 2014/07 RJTT/RJFF H1-1 
7 2014/05 RJCC/RJTT H2-1 26 2014/07 RJFF/RJTT H1-1 
8 2014/05 RJCC/RJTT M1-1 27 2014/07 RJTT/RJFS M1-3 
9 2014/05 RJOH/RJTT M1-3 28 2014/03 ROAH/RJTT M1-2 

10 2014/07 RJFF/RJTT H3-1 29 2014/07 RJTT/RJFF H2-1 
11 2014/05 CYVR/RJTT H1-2 30 2014/07 RJFF/RJTT H3-1 
12 2014/05 RJOS/RJTT M1-2 31 2014/07 RJFS/RJTT M1-2 
13 2014/05 RJOO/RJTT H2-1 32 2014/07 RJFF/RJTT H2-1 
14 2014/05 RJBE/RJTT M1-3 33 2014/05 RJTT/RJFF H3-1 
15 2014/05 RJNW/RJTT M1-2 34 2014/05 RJAA/RJGG H1-1 
16 2014/05 RJCW/RJTT M1-3 35 2014/05 RJAA/RCTP H1-2 
17 2014/05 RJCC/RJTT H2-1 36 2014/03 EGLL/RJAA H2-2 
18 2014/05 RJCK/RJTT M1-2 37 2014/03 EDDF/RJAA H2-2 
19 2014/05 EDDF/RJTT H2-2 38 2014/03 RJCC/RJAA M1-1 
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EUROCONTROL, European 
Organization for the Safety of Air Navigation

BADA Base of Aircraft 
Data [10]
BADA

BADA 2

BADA

2
BADA

 

4
3

3

(1)  
f ft t

dtadttFFJ
0 0

 (1)

FF a

Cost Index

0a
 

 

3 A D

A

BADA
 

3  
BADA  (SHORT HAUL) 

3 6  
BADA  (MEDIUM HAUL) 

6  
BADA  (LONG HAUL)

 
2 BADA  

 
 

M1-1 M1-2, M1-3 H1-1, H1-2 H2-1, H2-2 H3-1 
103 kg 60 65.3 154.59 208.7 189.11 
103 kg 70.08 78.3 186.88 299.3 227.93 

m2 124.65 124.65 283.35 427.82 360.46 
 0.82 0.82 0.86 0.87 0.90 

kt 143 149 167 149 164 
CAS kt 340 340 360 330 350 

CAS kt 1.3 
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3  

  
 

 
 

   

A  

 

 
 
 

  

BADA  

B GSM   

C  BADA  

D GSM  BADA  

E  
  

GSM   

F GSM  BADA  

 
E, F QAR

2  
 

A~D

(2) (3)
T

TASV

pH
 

T
C
VCf

f

TAS
fnom

2
1 1  (2)

4
3 1

f

p
fmin C

H
Cf  (3)

nomf

minf

4~1fC BADA
 

 

 
1~3 38

RMSE, 
Root Mean Squared Error  

1 3

1
1.5

3 1.5

 
1(a)

K2
11 19

35 36 37

K5.1 23
K1

 
2(a) 3(a)

1ms5

1ms4
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(a)  

 
(b)  

1  

 
(a)  

(b)  

2  

 
(a)  
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(b)  

3  

4

BADA BADA  – 
 

4  

4 H2-2
BADA

 
5(a) A

5(b) ~ 5(d) A

5(a) (b)

5(c) (d)
 

5(a)

BADA

%5
[7]

H2-2

 
5(b) B

38

%3  
5(c) C

xy
0

0

 
BADA

(4)~(6)

T D
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(a) A  (b) A B  

  

(c) A C  (d) A D  

5  

 

6  
 

(6) 1
2  

qSmgCL  (4)
2

0 LDD KCCC  (5)

2
0 LD

D

qSKCqSC

qSCD
 

(6)

(2)
 

6 m000,12 84.0

1 1  
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5(d) D

5(c)

D B
C 2  

4

4 I
II III  

  

7  8  

  
9  10  

  
11 I II  12 I III  
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4  
 I   

I  (E-A)/A 
II  (F-C)/C 
III  (F-D)/D 

 
7~12

7 8

I
II III 7

8

7 8

 
9 10 E

F

9

6

10

 
11 12

I II III

%40
7%  

 

BADA

K1
1ms4

GSM

BADA %5
 

%40
%30

%40
%8

 

TBO
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