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The Vital Role of 
Regional Airlines

• Regional airlines: a critical 
lifeline for local communities.

• Indispensable access to 
remote areas ( e.g., islands)

• These operations: 
characterized by short-haul 
flight patterns.
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Repeating Short Sectors



"Short-haul" for Fatigue Research

The Issue: One-size-fits-all Definitions
IATA Short-haul (<3h): too broad?

Ex. “2-3h domestic”  vs. “30-min island shuttle”
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Our focus

Subcategory?: Super Short-haul (SSH)

• Flight time <1 hour
• Minimal cruise; sustained high workload.

→Also, allowing multiple sectors within legal duty limits.

High-Frequency (HF): 5+ sectors per duty is common.

SSH-HF ops
Flight time <1 hour
5+ sectors per duty



Target Airline
FAA Part 121 equivalent scheduled air careers in Japan.
Operating Transportation Category & Turboprop aircraft.

Mainly providing longer sectors than SSH

100NM



Characteristics of Japanese SSH-HF Carriers*

Company Sector Length 
(NM) Block Time (min) Turnaround 

(min)

Max 
Sectors/ 

Duty

Report/Duty-off†
(Local Time)

Remote Island‡ 
(%)

A 129 (65–217) 49 (30–65) 33 (30–70) 6 06:35 / 20:10 22%

B 139 (27–361) 55 (25–110) 36 (30–125) 5 06:05 / 21:50 53%

C 123 (34–275) 47 (25–85) 33 (30–45) 6 06:10 / 21:15 89%

D 179 (50–338) 56 (30–100) 35 (30–120) 6 06:20 / 21:50 33%

E 122 (41–257) 48 (20–80) 31 (30–40) 6 06:55 / 20:05 0%

* As of Dec 2025 † No International flight exist ‡Remote islands: Islands excluding 5 main islands
** Non ALPA Member

** 
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Study Overview

• Participants: 13 pilots (7 FOs/ 6 CAPTs) from 5 regional airlines 
engaged in SSH-HF operations in Japan.

• Methodology: Semi-structured interviews.
• Analysis: Reflexive Thematic Analysis (RTA).
• Objective: To identify the factors that SSH-HF pilots perceive as 

drivers of their fatigue.

2024 CONFERENCE: TOKYO, JAPAN
15 APR, HILTON TOKYO BAY



Challenges in SSH-HF
 (via Qualitative Research)
Theme 3: Regulatory Gap (Regulation)

Dissonance between physiological limits and current legal standards.

Theme 2: Eroded Rest Periods (Organization)

Quality breaks are sacrificed to buffer operational delays.

Theme 1: Compounded Workload (Pilot)

Workload amplified by repetitive cycles in demanding environments.
1-1: Efficiency vs. Safety Conflicts (Dilemmas in procedure selection)
1-2: Continuous High-Risk Exposure (Frequent cycles without cruise breaks)
1-3: Local Environmental Stressors (Local weather and airport-specific risks)
1-4: Repetitive Adverse Weather (Operation within the same weather systems)
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Cumulative Impacts of Sector Count
on Fatigue and Operational Risk
in Super Short-Haul, High-Frequency Regional 
Ailine Operations



Study Overview
Objective: 

To examine the impact of sectors on pilots' internal resources (including 
subjective fatigue) and operational risks in SSH-HF.

Design: Voluntary Online Survey.
Participants: 

Flight crews from regional airlines engaged in SSH-HF operations, 
specifically those who flew 6-sector duties (n=147 individuals; 441 data 
points).

Period: Oct 2025 – Feb 2026.
Analysis: GLMM (Generalized Linear Mixed Models) using Stata (Ver 17.0).
Ethics: Approved by Hokuto Institutional Review Board (Ref: 2025-1148).



Data Collection Framework (Overview)
• Evaluation Timing

Measurements were conducted capturing time-series dynamics:
Pre-duty Baseline ① : Subjective Fatigue only
  In-flight Blocks : All Indicators

② Sectors 1–2
③ Sectors 3–4
④ Sectors 5–6

• Primary Indicators
Subjective Fatigue (Samn-Perelli Fatigue Scale1 )
Situation Awareness (SA) (1–10 VAS 2 )
Implementation of Countermeasures (Yes/No)
Operational Errors (Total Count)

1) Samn S, Perelli LP. Estimating aircrew fatigue: A technique with application to airlift operations. 1982.
2) Bolton M, Biltekoff E, Humphrey L. The level of measurement of subjective situation awareness and its dimensions in the situation awareness rating technique 
(SART). IEEE Trans Hum Mach Syst. 2022;52: 1147–1154. 



Details of Survey Items
• The Samn-Perelli fatigue scale (SP)

1: Very alert and fully awake
2: Very energetic but no longer at one's peak
3: Some vitality
4: A little tired and lacking energy
5: Moderate fatigue
6: Very tired and difficult in concentrating
7: Exhausted

• Situation Awareness (SA) 
“How do you rate your overall SA during these sectors?  Note: SA is a psychological concept of how well an individual 
understands ongoing events. Rate from 1 (lowest) to 10 (highest). ”

• Implementation of Countermeasures
“Did you find it necessary to implement specific countermeasures to manage your own condition?”  (Examples include 
choosing a lower-workload approach, using extra reminders to prevent errors).”

• Operational Errors 
“How many operational errors, UAS (Undesired Aircraft Status), or associated precursors did you experience in 
total? (Examples include FMS input errors, ATC readback/hearback errors, etc).”

Severe Fatigue: SP≧6
Severe SA degradation: SA≦4



Other Information

• Other Covariate
Experience & Role: Age, Rank (Captain/First Officer)
Operational Workload: Daily Workload (1-10 VAS)

• Data were analyzed using mixed-effects models adjusted for age, 
rank, and baseline fatigue (SP), with stratification by Daily 
Workload tertiles.

• All observed flight duties complied with regulatory limits.



Subjective Fatigue 

*SP： The Samn-Perelli fatigue scale

1: Very alert and fully awake
2: Very energetic but no longer at one's peak
3: Some vitality
4: A little tired and lacking energy
5: Moderate fatigue

6: Very tired and difficult in concentrating
7: Exhausted

• Severe Fatigue (SP≧6)
increases with more sectors
(P for trend < 0.001).

36.7% 



Situation Awareness

• Severe SA degradation (SA≦4 ) 
increases with more sectors
(P for trend < 0.001)

＊Situation Awareness (SA) is a psychological 
concept representing how well an individual 
perceives and understands ongoing events.

34.4%



Countermeasure for fatigue

• Mitigation Strategy Usage 
increases with more sectors
(P for trend < 0.001)

SA: “Did you find it necessary to implement specific 
countermeasures to manage your own condition?”  
(Examples include choosing a lower-workload approach, 
using extra reminders to prevent errors).”

62.0% 



Error counts

• Flight Errors vs. Sectors 
(P for trend < 0.001)

Definition of "Error": Self-committed operational 
Errors, UAS, or related precursors within the TEM 
framework.



Error counts
Stratified by workload
• High-Freq + High workload

≥3 errors: Common trend

≥5 errors: 36.8% risk*
 * Not shown in the graph

DWL: daily workload



Subjective Fatigue
 Stratified by workload 

Threshold Effect at 5+: 
•  1-4 Sectors: Consistent across all 

workload groups.
• 5-6 Sectors: Significant surge in Heavy 

workload group (Psidak < 0.001).

DWL: daily workload



Discussion

1. Resource Depletion
Sector accumulation degrades pilots' internal resources (fatigue and 
situational awareness).

2. Erosion of Safety Margins
Proactive countermeasures cannot fully offset the erosion of safety 
margins, leading to an increase in operational errors.



Discussion

3. The 5-Sector (i.e., High-Frequency) "Wall“
Severe fatigue (SP≧6) probability spikes 
exponentially at 5+ sectors.
Risk significantly increases under high-
workload operations.



Limitation

• Subjective Assess vs. Objective Metrics:
Extensive measurement (e.g., Psychomotor Vigilance Task: PVT) was not 
feasible in such busy operational environment.
 →Subjective fatigue is a validated precursor to operational errors.

• Recall Bias:
Self-reported are subject to recall bias.
 →Error leads to underestimation; the observed risks are likely conservative.



Conclusion

• Potential risks in High-Frequency (5+) Sectors
HF operations (5+ sectors) can exceed individual safety capacity in a 
certain occasion.

• Dynamic FRM Necessity
Beyond prescriptive limits, dynamic Fatigue Risk Management (FRM) may 
be essential for adapting to daily workloads. (e.g., Flexible standby crew 
deployment)

I’m Fatigued.
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Thank you for your attention.

Questions or comments? 
Feel free to reach out via email (sawamoto.rpb5@alpajapan.org)

or connect with me on LinkedIn.

LinkedInE-mail
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