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Each increase in the ATCO workload rating is accompanied by an increase in at least one of:
● ATs weighted with the percentage of the total communication time
● Average-communication-duration weighted ATs in the previous, current or following time period
● Sum of the average-communication-duration weighted ATs for two consecutive time periods
● Duration of communication during that time interval 

The number of ATs is NOT a necessary condition for an increase in workload.

→

→

http://www.itn.liu.se/~chrsc91/icrat2020/
http://www.itn.liu.se/~chrsc91/icrat2020/




 
-  Increased communication with ground services and pilots

   More frequent out-of-window observations

   Changes in Arrival and Departure routes and procedures



 
-  Conventional towers: staff adjustments are quite rare despite noticeable 
influence of weather

   Remote towers: weather impact to be integrated into automated rostering

   Multiple operation: ensure no controller is confronted unmanageable workload



No good measures or classifications for weather impact on ATCOs exist

Research questions:

      How do different weather phenomena impact ATCO workload at different airports?

                   How to quantify the weather-induced capacity reductions?

                      How can we integrate this impact in RTC staff scheduling?

Contributes to: safety assessment of multiple operation (required by unions and 
regulation bodies)



To integrate weather impact into RTC staff scheduling we propose the following steps:

1. Identify impactful weather phenomena for each considered airport

2. Define threshold values for these impactful weather phenomena 

         3. Choose exemplary historical dates at which all considered weather phenomena are present 

4. Calculate probabilities for the weather phenomena exceeding the threshold values from (2)

5. Calculate probability for any impactful weather phenomenon occurrence for each hour 

6. Obtain flight movements data for all airports for the chosen dates.

7. Calculate a distribution of the necessary number of ATCOs for RTC staffing



Five airports, operated remotely or planned for remote operation:

         AP1: Small AP w/ low traffic, few scheduled flights per hour. Inland location 
north of the Arctic Circle and other 4 airports

AP2: Small regional AP with regular scheduled flights (usually open 24/7). 
Coastal location, north of AP3-5.

AP3: Small regional AP with regular scheduled flights. Coastal location, north 
of AP5.

AP4: Small regional AP with regular scheduled flights. Coastal location, north 
of AP3 and AP5.

AP5: Low to medium-sized AP, multiple scheduled flights per hour (usually 
open 24/7). Coastal location in the South of Sweden, Marine West Coast Climate.

AP1

AP2

AP4

AP3

AP5



Significant operational experience + some with experience in remote towers

Familiar with operational procedures in different weather conditions

Three ATCOs: two male, one female

Average age: 46.7 years, experience as ATCO - 17.7 yrs, experience at these towers - 13 yrs

Two of the three worked remotely

Image source: Clipart library



                 Example additional tasks due to weather:
Anticipation and condition detection, Visual observation, RWY closing and re-opening for inspection
change of departure/arrival RWY, Early warning to pilots, Clear arrivals to holding areas, Increased     
separation requirements, Increased coordination, Increased frequency occupancy time, 
frequent MET reports

         Controllers’ answers translated to numerical values: 



 We summed up the numerical values reflecting controller’s answers and divided by the number of additional tasks





July 29, 2019 (8:00 - 16:00) with 4 out of 5 weather phenomena observed

No weather impact: 5 controllers needed 

With weather impact taken into account:

                                       5 controllers with probability 0,08 %

                         
                                         6 controllers -- 48,44 %

  
                                         7 controllers -- 51,2 %
                            

                                         8 controllers -- 0,28 %



        Proposed a strategy based on experts opinions as a first step

Modelled the probability of impactful weather events

Incorporated into staff scheduling framework for RTC

Obtained example distributions for optimal number of controllers 

Demonstrated that ignoring weather impact  - can lead to understaffing





Capacity Modeling and Shift Optimization for Train Dispatchers 
Project funded by Trafikverket (within KAJT*, kajt.org), April 2021-March 2024. 

Together with vti, the Swedish National Road and Transport Research Institute.

● Several train dispatchers direct and facilitate train movements
● Work of a train dispatcher results in workload
● During a train dispatcher shift the workload should be neither too high or too low
● Workload within “sweet spot”

*Capacity in the Railway Traffic System - a research program for improved railway system performance

Image source: 
http://www.diplomacyandcommerce.rs/serbian-trains-will-be-even-
safer-and-faster-thanks-to-russian-technology/
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Capacity Modeling and Shift Optimization for Train Dispatchers 
Project funded by Trafikverket (within KAJT*, kajt.org), April 2021-March 2024. 

Together with vti, the Swedish National Road and Transport Research Institute.

● Several train dispatchers direct and facilitate train movements
● Work of a train dispatcher results in workload
● During a train dispatcher shift the workload should be neither too high or too low
● Workload within “sweet spot”

In this project:

● Study upper and lower bounds for safe workload and influence of unforeseen events on workload
● Study operational requirements on and objectives for train dispatcher shifts
● Design optimization framework for the optimal planning of train dispatcher shifts
● Computation and analysis of train dispatcher shifts for Malmö dispatching center
● Extend optimization framework for ad-hoc replanning off train dispatcher shifts in case of unforeseen events
● Automated shift planning incl. workload

Image source: 
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We intend to use our framework for en-route traffic:

● Optimize rostering of ATCOs for traditional Area Control Centers (ACCs) - application of our framework
● Virtual centres: cross-border delegation of ATS → split WL between ATCOs from different ANSPs - innovations 

(COOPANS working thesis: We shall enable ATM provision anywhere from anywhere within COOPANS community)

●
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