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Increasing demand for air travel has propelled 
research & development projects in a global scale to 
seek new solutions for enhancing the efficiency of 
the current air transportation system. Studies predict 
that that larger portion of air traffic would increase 
over the Japanese airspace due to long-haul flights, 
in other words international flights and overflights.  

Figure 1 illustrates the complex structure of 
airspace around Japan.  

 
Fig. 1 Fukuoka FIR and adjacent foreign FIRs[1]. 

 
Oceanic air routes over the Fukuoka FIR (Flight 
Information Region) are mainly consist of NOPAC 
(North Pacific) routes and PACOTS (Pacific 
Organized Track System) routes. NOPAC routes are 
five parallel air routes located between Fukuoka and 
Anchorage FIRs bordering the Khabarovsk and 
Petropavlovsk-Kamchatsky FIRs. These routes were 
designed in the 1980s and since then have not 
undergone any major modifications nor 
improvements. On the other hand, PACOTS are 
optimized routes for high-altitude wind conditions 
published by either FAA or JCAB in the daily 
NOTAM or track message. Currently, 9 tracks are 
published for eastbound flights while 11 tracks are 
published for westbound flights[2,3]. PACOTS are 
generated by considering the average take-off 
weights and departure times of used aircraft in the 

operations. These drawbacks are addressed recently 
with the introduction of UPRs (User Preferred 
Routes) due to, 

• The possibility of designing operator-
oriented flight routes by the operators. 

• The improvement of ground-based ATC 
(Air Traffic Control) support systems. 

• Introduction of modern aircraft types which 
are capable of operating at reduced 
separation margins. 

UPRs are custom-designed for each flight according 
to its departure time and take-off weight, since more 
operator-friendly compared to conventional 
PACOTS. Yet, UPRs too have operational 
constraints such as  

• Aircraft on UPRs have to maintain at least 
50NM of lateral separation from certain 
PACOTS routes. 

• Aircraft on UPRs do not have priority on 
selecting the desired flight altitude. 

Hence, DARP (Dynamic Airborne Reroute 
Procedures) Operations are introduced as one of the 
strategies to meet these challenges in the UPR 
implementation for Northern and Southern Pacific 
regions.  

DARP is a procedure for re-route clearance 
which contributes towards more efficient traffic flow 
and cost savings by implementing dynamic lateral-
route alterations from the initial flight plan upon 
considering updated weather conditions[2,4]. Figure 2 
denotes the workflow from flight plan generation to 
departure. Generally, a flight plan is prepared 3 ~ 4 
hours before the departure with the latest weather 
forecast data. Weather forecast data are updated 
every six hours starting from 0000Hrs UTC. Hence, 
it can be noted that the aircraft does not possess an 
optimal flight plan since the weather conditions can 
be changed by the time of departure. 
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