
EUREC4A/ATOMIC
flight planning

The flight planning group



Aircraft setup





Scientific Objectives
Benefits of coincidence 



• Mass flux (cloud base to detrainment)
→ “Common area” for HALO/ATR/TO (HAT)

• Boundary layer fluxes
→ATR/TO same track, different levels

• Diurnal cycle (statistics)
→ Shifted HAT schedules + W-P3 night flights

• Warm rain processes
→TO at different levels, coordinated with 

ATR radar/lidar (following or offset)

• Mesoscale organization / Cold pools
→ Leg along BCO-NTAS / super-curtain

• Calibration / Validation
→ “Super curtain” after take-off
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• Validate VELOX SST (HALO and SHIPS) 
• Fly straight legs (5-10 min) at different altitudes over same position to test influence of atmosphere 

between instrument and sea surface (once)
• Collocate with sea surface measurements from buoy and/or ships

• Calibrate SMART, Velox and BARCARDI (HALO) 
• Radiation rectangle with clear sky above (once)
• Boresight calibration (once)

• Cloud radar calibration and sensitivity intercomparison (ALL)
• Calibration roll maneuvers (end of each flight)
• Circle with known sea level wind speed e.g. bouy or W-P3D (once)
• Overflights with HALO/ATR over shipborne cloud radars (during super-curtains / HALO excursions)

• Insitu - Insitu intercomparisons (during super-curtains after take-off) (ATR/TO)

Instrument Needs
Calibration andValidation



Scientific Objectives
HALO specific



Flight plans
Platform priorities (recap)







• L-shape curtain with 50 km legs on each side at four altitudes (40, 80, 200, 500 m.asl) 
to focus on structure of sub-cloud layer.

• Profile to 2500m.asl, curtain flight with 75 km legs perpendicular to wind at 5 or 6
altitudes for cold pool characterization.

BOREAL flight plans (or other drones)







HALO flight plans

• Circles at 9 km, 48 min, 90 km radius, 6 circles x 12 
sondes simultaneously with flights of ATR and Twin 
Otter

• “Alley Walk” during refueling of ATR and TO: long 
leg along Tradewind Alley
• Provide context for circles (wind shear)
• Aerosol layers transported from Africa
• Predictable for ships for intercomparison
• Dropsondes

• Approach to TBPB:  at around 5 km for 
approximately 
20 minutes for high resolution radar/lidar 
measurements

• Some BCO overpasses upon return

• Calibration patterns for SMART,  VELOX, HAMP 
(once in beginning of campaign)



Flight schedules
Temporal coordination



• Three different take-off times for HALO,  ATR,  Twin Otter: 
• 05, 08, 11 LT
• Three days a week (exact days have to be cleared with Barbados airport)
• Ideally, we could schedule the flights to coincide with satellite overpasses

• TO more focus on daytime flights, but could also do nighttime (but no subcloud layer flights)

• For diurnal cycle measurements it could be interesting to leave earlier than 08 LT (e. g. 06 LT); 
but it takes time for the aircraft to reach the area and for the instruments to be operational

• W-P3D might do one week of nighttime flights with take-off around 20 LT

Flights schedules
Temporal coordination

13 14 15 16 17 18 3 4 5 6 7 8 9 15 16 17 18 19 20 21 flight day 
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ground day/planning
HALO transfer

P3 transfer
Twin Otter transfer

ATR transfer
Merian, Meteor leave port



Aircraft Operations Area

• Airspace has been requested 
via NOTAM

• Area inside
1425N 05630W
1425N 05850W
1210N 05630W
1210N 05850W
between surface and unlimited 
will be cleared for 
EUREC4A/ATOMIC operations

• Sondes can be launched inside 
this airspace

• White circles: two possible 
HALO circles (90 km and 110 
km radius)
Yellow circle: 5 NM buffer zone 
around possible HALO circles 
to account for dropsonde drift



Flight patterns
Spatial coordination
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Flight patterns
Spatial coordination

Super Curtain (V1)
• Shortly after take-off (each flight day)

• Along BCO-NTAS to common area

• HALO goes first and gains altitude  

• ATR and TO follow to common area

• Including ships if on BCO-NTAS line
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Flight patterns
Spatial coordination

• After take-off or after refueling
• If HALO take-off (has to be) earlier
• Or as HALO excursion pattern

• As kick-off for operation in common area

• Including ships if on BCO-NTAS line

Super Curtain (V2)
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Flight patterns
Spatial coordination

BCO Overpass
• End of day (2-3x during campaign)

• Along NTAS-BCO line

• Upstream measurements for upcoming
BCO night measurements

• High resolution radar/lidar measurements
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Flight patterns
Spatial coordination

Common area
• Core pattern (massflux / closure studies)

• On all flight days (AM + PM flights)

• Close tandem of HALO / ATR

• Twin Otter will join as often as possible

• Key request: flattened HALO circle
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TO
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Flight patterns
Common area (POLDIRAD)



Open issues
Known unknowns



Airport limitations

• Plan to fly regular ‘weekly’ schedule with three flights per week & staggered departure times

• GAIA winter schedule (major airlines arrival & departures) may influence choice of flight days, take-
off/landing times and refueling schedule

Sunrise (LT) Sunset (LT) Sunrise (UTC) Sunset (UTC)
20. Jan 2020 0625 1753 1025 2153
20. Feb 2020 0619 1805 1019 2205



• Location, duration, specific plans for calibration patterns

• Refuel @ around 4 pm might be an issue – take-off at noon therefore not optimal

• TO is happy to fly with ATR42
• could fly inside the ATR42’s pattern
→ vertical separation at least 1000ft

Aircraft limitations
Common area (closure studies) + Super curtain



• ATR, TO:  Interest / feasibility for night-time flights?

• TO:  How far in advance will flight plans be fixed? 

• W-P3D could fly night-time (take off 8pm) – 3 flights for one week?

• TO and ATR42 could fly at night but with restriction in terms of lowest altitude 
(adv more stat during night / cons change in stat + logistic)

Aircraft limitations
Night time flights (Diurnal cycle)



Points to consider.

1. Include a profile except perhaps in the BL-focus flights.  Time is a factor.

2. Divide flights into two categories of sampling and three vertical regions.
Suggest we focus on one region per flight.

3. It may be possible to have two flights per day: e.g. first of 4 hrs and second 3 hrs.

Categories 

1. Study of “single cloud”: e.g. for flowers, but also for developing clouds in other regimes 

2. Quasi-statistical flying, in more-or-less straight line, or along a curve (fish), but diverting to target clouds if 
necessary

Open questions
Twin-Otter specific


