
EarthCARE Airborne Campaigns Overview

Jonas von Bismarck, Robert Koopman, Stephanie Ruslie, Thorsten 
Fehr,  Kotska Wallace, Timon Hummel, Bjoern Frommknecht, Vasileos 

Tzallas, Georgios Tzemeres, Michael Eisinger, Alex Hoffmann, 
Montserrat Pinol Sole, et al. 



Airborne Validation for EarthCARE
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• Identified as extremely 
suitable approach, 
fulfilling the complex 
validation needs (SVIP).

• International joint effort 
of nationally and agency 
supported activities for 
the validation of ESA and 
JAXA products 

• Unprecedented number 
of activities already 
during commissioning, 
commencing directly 
after EarthCARE’s 
readiness for corellative 
observations! 

Airborne campaigns provide an abundant number 
of matchup samples! Complementary to ground 
based and network long-term measurements 
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Airborne EarthCARE Underflights for Validation - Numbers 

• 63 underflight during commissioning, 100 
in September 2025, 127 (123 orbits) at 
present!

• 15+ Airborne campaigns thus far (ARCSIX, 
PERCUSION, MAESTRO, CELLO, PACE-PAX, 
ECALOT, WHyMSIE/APEX, VERIFY, GLOVE, ASCCI, 
POST-MAESTRO, COMPEX-EC, NightBLUE, HALO 
South, CELLO ARCTIC. Balloon: (BAIVEC, 
BalNEO, Timmins/CNES). Next up : PONEX, 
PRE-NURTURE, NAWDIC, …

• 10+ Aircraft (HALO, G-III, SAFIRE ATR, 
INCAS KingAir, ER-2(806), Twin Otter (NASA), 
Convair ECCC, ER-2(809), BAe146 FAAM, 
POLAR 5 Basler

• 10 lidars (WALES, HALO(2x) , LNG/RALI+, HSRL-
2, ECCC/NRC, AWP&CPL, aerosol lidar, AWALI,..) 

• 7+ radar suites (HAMP, BASTA, NAW&NAX&KPR, 
CRS, FMCW, mulitple on P5)

• 7 imagers (SpecMACS, AVIRIS-NG, PICARD, 
PRISM, eMAS, EAGLE, HAWK)

• 8 diverse in-situ sampling suites (MAESTRO, 
CELLLO, PACE PAX, VERIFY, BAIVEC, BalNEO, 
HALO SOUTH)

• 2 polarimeters (AirHARP, SpexONE)

• several radiometers
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Overview of Airborne Validation Campaigns for EarthCARE
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Contribute to understanding the physical mechanisms that organize tropical convection at the mesoscale, including:

• interaction of convective organization with tropical waves and air-sea interaction

• impact of convective organization on climate and the Earth’s radiation budget and processes of tropical cyclogenesis. 

• tropical meteorology and atmospheric processes, 

• calibration and validation of satellite remote sensing (especially EarthCARE) and a new generation of global ocean-eddy and storm-

resolving climate models.

• Various multi-aircraft EarthCARE underflights for validation performed !!

Credits: ORCESTRA Community

ORCESTRA Campaign Aug./Sep. 2024
(Lead: MPI-Meteorology, DE) 
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ORCESTRA : PERCUSION (+ASCCI)

The HALO PERCUSION campaign

3 Location
30 Flight
33 EC underpasses

~300 Flight hours

Validation measurements with EarthCARE-like payload in Aug./Sept./Nov. 2024

ASCCI : HALO with 
WALES lidar (etc) 
underflying 
EarthCARE in arctic 
Spring 2025 (Kiruna 
base)

ASCCI

Key Features of WALES Lidar Payload 
(source : DLR)
• Includes Differential Absorption LIDAR 

(DIAL) at four wavelengths near 93
• Provides H2O mixing ratio profiles 

throughout the troposphere
• Offers 200 m vertical and 6 km 

horizontal resolution
• Maintains systematic errors under 5%
• Statistical errors around 5%, depending 

on conditions
• Measures aerosol backscatter, 

extinction, and depolarization at 532 nm 
and 1064 nm

• Uses efficient solid-state lasers (suited 
for space)

EarthCARE-like 

payload including

lidar, radar, imager, …
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2nd ESA-JAXA EarthCARE In-Orbit Validation Workshop | 17 – 20 March 2025 | ESA-ESRIN | Frascati (Rome), Italy

6 flights dedicated to 
EarthCARE CalVal

• MAESTRO Mesoscale Organisation of Tropical Convection,     PI: Sandrine Bony (LMD)

Operations out of Sal (Cape Verde), 10 Aug – 10 Sept 2024 ➝ 86 F/H (24 flights)

• MORECALVAL- POST MAESTRO,     PI: J. Delanoë (LATMOS)

• Operations out of Toulouse (France), 13 March – 4 April 2025 ➝ 9 flights expected

• 2 w band cloud radars deployed on the ground (Lannemezan super site and Francazal)

ORCESTRA : (Post-)MAESTRO (- MORECALVAL)

ATR42: 2 cloud radars (8 antennas), 2 UV lidars (one with HSRL), IR 
radiometer and Large in-situ payload

ATLID ext

Airborne ext

credits B. Cellou (SAFIRE)

Supported by ESA, CNES, ERC grant MAESTRO and INSU

Payload includes LNG Lidar 
(355nm HSRL) as part of 
RALI (LATMOS, LMD) and 
Latmos RSTA (W-Band) 
radar
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ORCESTRA ‘24 :  CELLO (+ CELLO-ARCTIC ’25) in-situ element

CELLO ARCTIC:
Airborne 
EarthCARE 
validation in the 
arctic with in-situ 
cloud sensing 
instruments 
(base: Kiruna) 
Sep/Oct ‘25
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VERIFY ‘24/’25

Contract in place 
to pursue further 
flight opportunity 
in 2025/26!
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ECALOT ‘24/’25

Includes ECCC/NRC Lidar
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COMPEX EC ‘25

Kiruna - 2.-16.4.2025
7 EarthCARE underflights each 30 mins



12

NASA/US I : PACE-PAX ‘24



13

NASA/US II : ARCSIX, WHYMSIE/APEX ‘24
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NASA/US III : GLOVE ‘25 

The GSFC Lidar Observation and Validation Experiment (GLOVE) will 
take place February 2025 based out of Edwards Air Force Base in 
California. Utilizing the NASA ER-2 outfit with the Cloud Physics Lidar 
(CPL), Roscoe, enhanced MODIS Airborne Simulator (eMAS), and Cloud 
Radar System (CRS), GLOVE will (1) validate new ICESat-2 atmospheric 
data products, (2) validate EarthCARE lidar, radar, spectrometer data 
products, and (3) test new Roscoe receiver alignment. Key Staff

•Principal Investigator: John Yorks

•Project Scientist: Edward Nowottnick Yellow GLOVE Tracks

Tentative Data !

https://science.gsfc.nasa.gov/earth/bio/1687
https://science.gsfc.nasa.gov/earth/bio/7775
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NightBLUE ’25
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HALO SOUTH (NZ) ‘25
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Next up in 2026 

Arctic EC validation with payload 
Similar to COMPEX-EC ‘25



Outlook : Campaigns 2027 and beyond

• Airborne campaigns will remain an 
essential contribution to EarthCARE’s 
validation throughout Phase E

• Focus broadening from direct L1 to 
validation of the whole L2 pruduction 
tree with both EarthCARE-like 
payloads and complementary in-situ 
suits.

• Mediterranean Campaign consept for 
2027 (CoSENSE)

• Several Teams plan airborne 
campaigns in the coming years, 
including also antarctic coverage.



CAMPAIGN DATASETS – EVDC AND LOGISTICS

• Follow poster and 
demo of EVDC at 
16:30! 

• EVDC ready to host 
additional 
preliminary airborne 
campaign datasets 
from 2024/25

• New tables on 
confluence under 
“EVDC Uploads” to 
indicate available 
data by instrument.



2020

EarthCARE Underflights – Workshop Session(s)

Don’t miss the posters related to airborne campaigns!



Thank you!
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