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1. INTRODUCTION

The Fukuoka Flight Information Region (FIR),
shown in Figure 1, is situated between Asia and 
North America and has significant cross-boundary air 
traffic that is expected to increase by around 80% 
between 2013 and 2030 [1]. It will therefore be 
necessary to increase en route airspace capacity while 
also offsetting the environmental impact of the 
increased traffic by improving flight efficiency. We 
have begun a research project looking at applying 
free routeing concepts to achieve this.

Figure 1: Major Fukuoka FIR cross-boundary air 
traffic flows

We consider the difference between a flight’s
planned route and a corresponding ideal minimum 
flight time route as an indicator of its efficiency. 
Currently, most flight planned routes are based on a 
network of Air Traffic Service (ATS) routes which 
concentrate traffic along them (Figure 2). Enabling
flights to operate closer to their ideal routes will 
increase individual flight efficiency, but on the other 
hand could increase route dispersion and 
consequently airspace complexity, which makes 
airspace harder to manage and can thereby reduce 
capacity. There is therefore a balance to be made 
between alleviating route constraints for efficiency 
and imposing structure on air traffic flows for air 
traffic management reasons.

Figure 2: ATS Routes around Fukuoka FIR. Routes 
are coloured according to their designators 

A=Amber, G=Green, R=Red, M=Magenta. RNAV 
routes are in light blue.

Highlighted routes are discussed in this paper.

Even if route efficiency is improved within an FIR, 
however, cross-boundary traffic flow constraints can 
reduce end-to-end flight efficiency. Currently, many 
flights are constrained to cross FIR boundaries at 
fixed “co-ordination” points, causing bottlenecks. 
Reasons
differing
(CNS)

for such constraints include
communication / navigation / surveillance
capabilities and air traffic

management (ATM) procedures in adjacent 
FIRs, and lack of communication and 
integration between ATM systems that can 
allow automated coordination of flights and cross-
boundary flow management. Europe has been 
introducing blocks of ‘Free Route Airspace’ [2] that
increase route flexibility and eliminate the need to 
cross FIR boundaries at fixed points within the
blocks by harmonising ATM procedures and
increasing system integration, and has a cross-
border network flow management function. 
Similar initiatives are needed in the Asia-Pacific
region.

平成30年度（第18回）電子航法研究所研究発表会

-29-

1
27 12
2

[1]

[2]

2

2.1
2 22

 
 

200  
132

132 2
132 3

 
2.1.1  

 
(a) 

 
 

150m
 

(b)  

 
 

平成30年度（第18回）電子航法研究所研究発表会

-1-

1
27 12
2

[1]

[2]

2

2.1
2 22

 
 

200  
132

132 2
132 3

 
2.1.1  

 
(a) 

 
 

150m
 

(b)  

 
 

平成30年度（第18回）電子航法研究所研究発表会

-1-

2818-05-087_本文.indd   28 2018/05/21   15:05:03




