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The ECALOT and WHAFFFERS Aircraft Campaigns in Ottawa, Canada OrbitFrequency Initial comparisons with EarthCARE X-MET Auxiliary Product

 ECALOT: T 2  X-MET defines atmospheric state (T, WV, and GHGs) used for radiative transfer calculations (ACM-RT processor for rad. closure assessment of the retrievals with
 Calibration/validation (cal/val) of EarthCARE during its commissioning phase the broadband radiometer measurements). Thus, if there are biases in this information, it will affect the radiative closure.
in varying sky (cloud) conditions during satellite overpasses  X-MET AUX data resolution: ~¥9 km (same as ECMWF model res.)
e September 2024 — March 2025  Comparisons between Ottawa site and the nearest available X-MET profiles for six EarthCARE overpasses (closest to the site during entire ECALOT campaign)
» 7 flights with National Research Council Canada (NRC) Convair aircraft  X-MET variables compared against surface profiling observations: Temperature (T), specific humidity (q), wind (vv & uu components)

* WHAFFERS: * Results:
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 Continuous Operatlons: September 2025 — May 15, 2025 Instrument Operational Plan Resolution and Range Processing and Data Availability Temperature [K] Specific humidity [g/kgl g g | Eo
(bEfO r'e, d uring, and after‘ the CampaignS) FD71p 24/7 automated observations: * Observations at the surface * Basic quality control performed 20241104 20241104 : : - :
. . . . . 1. Luminance only * All data available in raw or GEOMS format , von , s p— :" of
* Fully-automated with minimal instrument downtime 2. Visibility + Quick-look plots produced — ] ~
* Observations provided to researchers and aircraft team _ 3. Precipitation rate & type | — 2 }
. . ) . . Doppler Lidar 10-min Scan sequence: * 3 mresolution * Basic quality control performed i) -
IN rea |-t| me, SuppOrtlng ﬂ Ight ope rations 1. Vertical stare & depolarization ratio * 10 min temporal resolution * All data available in raw or GEOMS format = -
. - 2. VAD 6-bean * Typically 2 - 4 km a.g.l. max *  Quick-look plots produced 3 3 e
° Observatlons used to compare agalnSt EarthCARE, PREFIRE, 4. VAD 8-beam vertical range *  Post-processed products available (PBLh, E » é ol ‘é ""’:"_;:.
Surface radiomEterS, Calibrate NRC COnvair 2 ElHI (foIIowmg_EarthCARE orbit) cloud base height, etc.) as .txt files E i z ;-.__t‘; ___________
. . . Cloud base height product k- i == $ -5 EERINCRECEERETIE + 28 o o8 : 18 4 o8 0 08 1
measurements, and to provide meteorological context 7. Planetary boundary layer height product = ’ ——— Rl e il
R C I f b . ” d WXT520 24/7 automated observations: * Observations at the surface * Basic quality control performed
omplements surtace observations collecte Pressure, Temp, RH, winds, & precipitation rate only * Alldata available in raw or GEOMS format : 2 Averaged comparisons for all 6 overpasses between X-MET and the surface observations for T
at a 2" sjte (Gault, near Montreal) *  Quick-look plots produced | < ‘ | | | == _—— | | (left), g (middle), and winds (right). Mean bias (solid line) and standard deviation (dashed) shown
Parsivel Disdrometer 24/7 automated observations: * Observations at the surface * Basic quality control performed 10 5 0 5 10 15 20 26 0 2 4 6 8 0 12 M 1% 18 for each instrument.
1. Precipitation type only * All data available in raw or GEOMS format u-wind [nvs] v-wind [m/s]
. . 2. Precipitation intensity *  Quick-look plots produced i i ] ) ) )
Surface Meteorologlcal Observations 3. Drop size distribution Single-profile comparisons of T (top-left), q (top-right), and winds (bottom) during November 4 2024 overpass.
- - ) 4. Radar reflectivity (raw data) X-MET profiles shown in blue.
* Basic surface meteorOIOglcal variables by Pluvio2 24/7 automated observations: * Observations at the surface *  Basic quality control performed Note: DIAL has higher vertical resolution but limited vertical range; significantly more oscillation in DIAL profile.
seve raI instru ments (in-situ 3 nd dISd romete rs) 1. Precipitation rate & accumulation only : glljﬁl:la:?oi\;(a;;tle;:o?lﬁ:; GEOMS format .
 Used to confirm presence of precipitation, hyd rometeor MRRPro 24/7 automated observations: * 10 s temporal resolution *  Basic quality control performed * Conclusions:
. .. 1. Radar reflectivity *  ~6.5km a.g.l. max vertical range *  All data available in raw or GEOMS format o i i i i i i i i i
type, and to validate surface conditions 1 Radar reflectly  catvetocity] | Aldata avallable in raw o Wind bias is comparable to previous studies conducted comparing Doppler lidar to ECCC NWP models in Canada

e Overall strong agreement between surface observations and X-MET, with most differences attributed to coarse model (X-MET) resolution
e Largest biases in X-MET Temperature profile above 6 km a.g.l. and winds near the top of the planetary boundary layer (~800 m a.g.l.)

3. Rain rate
4. Liguid water content
5. Bright band height (melting layer)

Remote Sensing Instruments

Vaisala DIAL WV lidar 24/7 automated observations: * 100 m (effective) resolution * Basic quality control performed
° Autonomous Continuous Observations Via seve ral remote 1. Backscatter profile * 20 min temporal resolution * All data available in raw or GEOMS format
. . ’ Id d d 2. Water vapour profile * 3 kma.g.l. max range * Quick-look plots produced * Next StepS:
sensing instruments (lidars, radiometers, radar) Radiometrics 24/7 automated observations: * 30300 mresolution * Basic quality control performed Quantify impact of X-MET biases on the radiative closure algorithms & quantify impact meteorological conditions have on bias
° Wlnd Iidar prOVideS Wlnd prOf”eS & processed Radiometer 1. Temperature profile * 2 min temporal resolution * All data available in raw or GEOMS format
2. Water vapour profile * 10 kma.g.l. max vertical range * Quick-look plots produced
roducts (planetary boundary layer & cloud base height 3. Relative Humidity profile e . .
p (p y . y y . g ) McGill University 24/7 automated observations: * 20 s temporal resolution * Processed & available via McGill University Inltlal ComparISOI‘IS W|th EarthCARE LEVE| 2 PI‘OdUCtS
* Deployment Of the new Valsala DIAI— water Vapour Ildar Atmospheric Radiance 1. Downwelling radiance and brightness temperatures . R It . L |2 P d t C TC h d - I .f. t. d AC TC d . d I d b h . ht CBH d . t f t
B B e iline of the atmosphere (water Interferometer (AERI) 2. Rfrieved propertes(trace gases, microphysics, T, WV | | R esults: Level2 Products C_TC (hydrometer classification) an -TC (derived cloud base height, ) compared against surface site
] ] . . McaGill University 24/7 automated observations: * 5 min temporal resolution * Processed & available via McGill University t
vapour in pa rtlcular) crucial for radiative closure NRO1 net radiometer 1. Upwelling longwave radiation CYOW_LIDAR 241 BETA 20250212 A AP
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experiments underway (synergy with AERI, FIRR-2, mm]‘ A , =
|5 et o “""" W AR = base height ) ————— i
FINESSE, and FIRMOS) T RN o CBH method: 1 km pixel Surface:
m o | | e resplgtlor{_, scene ctonsttrt%ctlon Surface site ED71P Bl - Slight Sniow (S<) measiined
I Rk U ‘..,."m_fﬁ,ﬁ{ﬂwwww i INAEX'T0 reconstruct the hydrometeor type and G @ 0.71 mm/hr
B Anemometer Yoo fotse PRI 27 bl act b ,;* et ) iy cloud/aerosol field over the R
. ; SRR . P _w L i A precipitation rate (top) S
. a” ” ﬁw%m grg; o  imenesits P B site. Target classification from , ; » i opR:
NRO1 radiometer | seb bt I E Lo NN RO ...g.;.w'wn;, B CPR and ATLID (AC-TC) were timeseries. CPR_TC ——————L—l=— . snow (8) reaching the surface
— (reflectivity) z 20 ‘““#Mﬁ&f—*ﬂ , ‘é KM 8 oA et b i used based on this pixel value. Hydrometeor ‘ = =
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* Conclusions: :
* Excellent agreement between surface observations and EarthCARE CBH and hydrometeor classification Lvl 2 products for all cases observed
* Next Steps:
d * Average over larger region for cloud base height comparisons, use atmospheric scene construction algorithm, comparisons to the mass flow from C-CLD
Satellite view of the Ottawa airport with the surface Two photographs of the Ottawa airport (CYOW) surface site with most instruments identified . . . . .
site (red circle) located 1 km from the runway * Future comparisons A_EBD aerosol _backscatter profile, boundary_layer height, upward _air_velocity
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