
   

GAST-D  

1  
(GBAS)

GNSS
VHF

(VDB)

 
GAST-D (GBAS Approach Service Type-D)

GPS L1 (1.57542~GHz)
III GBAS

(GNSS)
GNSS

I (CAT-I) GBAS (GAST-C)
GAST-D

III (CAT-III)
 

GAST-D CAT-III

CAT-I 
GBAS

CAT-I
GBAS

CAT-III

CAT-III

 [1,2]  
GAST-D  (SARPs)

2010
 [1]

(NSP)

GAST-D

GAST-D

 
2 GAST-D  

GAST-D
GPS

VDB

COTS (Commercial Off-The-Shelf)
GBAS

GAST-D SARPs RTCA
(ICD, DO-246D)[3]

(MOPS, DO-253C)[4]  

2.1  

. GAST-D
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GBAS GNSS VDB

GAST-D

1PPS GNSS
GPS 1

(1PPS) VDB
VDB (TDMA)

GAST-D
GAST-C (CAT-I GBAS)

VDB authentication

 

GAST-D

 
2.2  

2 GAST-D
GAST-D

CCD
100 30

DSIGMA (Dual 
Solution Ionospheric Gradient Monitoring 
Algorithm)

VDB spoofing
VDB authentication  

GAST-D

 
3  

GAST-D
GAST-D

(Beechcraft
B300 )  

3.1   
GAST-D

GAST-D

(
3)

GAST-D2. GAST-D
 

3. 
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3.1.1 GAST-D  

GAST-D
NEC

2014 2
 

GAST-D
 

3.1.2  
GNSS

100m GNSS

 

GNSS
S4

 

11 km 4

 
3.1.3  

F

630.0 nm 777.4 nm
250 km 350 km

( 5 )  

( 5 ) 630.0 nm 777.4 nm 
5

 
3.2  

2014 3 21 28 2014
9 14 23 2

4. 2014
3 23 21 23 JST

 

5. 
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VDB 7

1  
 

1.  
1 10,000 ft 20 nm  
2 1,500 ft 15 nm  
3 2,000 ft 20 nm  
4 10,000 ft 50 nm  
5 2,000 ft 50 nm  
6 RWY-04  
7 RWY-22  
 
4  
4.1  
4.1.1 2014 3  

2014 3 6 4
10 45

 (RWY-22: 24 RWY-04: 21 )
( 2) 4 3

 
 

2. 2014 3  
  

3 21  6  
3 21  7  
3 23  2  
3 22  6  
3 23  1  
3 23  5 2  
3 25  3  
3 26  7  
3 28  4 2  
3 28  6 7  

 
 

4.1.2 2014 9  
2014 9 3 4

7 32

 (RWY-22: 18 RWY-04: 14 )
( 3) 4 2

 
 

3. 2014 9  
   

9 15  7  
9 15  6 7  

 
9 16  1 7  
9 16  6  
9 17  2 7  
9 19  6 7  
9 23  6 7  

 
 
4.2  

6 2014 9 23

(WGS-84 )
7

7  

(Vertical Protection Level: 
VPL) (Vertical Alert Limit: 
VAL)

43.35 m
25 m

 

VPL (Hazardous Misleading 
Information: HMI)

(95% ) 0.86 m ICAO
(4 m)  
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4.3  
6 DSIGMA

(DL) (DV)
DSIGMA

100 30 2

DL DV 2 m

 [4] DSIGMA

DSIGMA
[5]

 
GPS

9 12:15 12:23 12:26 12:30
13:37 13:40 DV

GAST-D

12:15 12:23 12:26 12:30
GPS PRN02 13:37 13:40 GPS 
PRN05

( 7)
12:13 GPS 
PRN02

DV

DSIGMA
 

DV

GAST-D
30 GAST-

C (CAT-I) 100

6. 2014 9 23 ( )
( ) ( ) DSIGMA ( (DV)

(DL)) (WGS-84 )  
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GAST-C
DV 0.6 m

 
5  

III
GBAS (GAST-D)

GAST-D

GAST-D
2014

9 23
95% 0.86 m

GAST-D
DSIGMA

DSIGMA
 

GAST-D
(DSIGMA CCD VDB authentication )

[6]
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7. 2014 9
23 12:13 UT

(630.0 nm)
13:37 UT

GPS
PRN02 GPS PRN05
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