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Objective

- employ active & passive surface- and aircraft-based observations, along with in situ 
sampling, to assess EarthCARE’s retrieval algorithms for night-time polar clouds 

- aircraft observations during polar night are rare... unsafe and brutal logistics

- coordination of the NRC Convair-580 with ECCC’s extended surface site at Iqaluit, NU

- opportunistic coordination with over-flying satellites, too... maybe EarthCARE?

- in conjunction with the Thin Ice Cloud Far-IR Experiment (TICFIRE) via the CSA



ECCC’s surface site at Iqaluit, NU 

ECCC site, Iqaluit airport

certain: Iqaluit

possible: additional obs at Eureka
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Dec

usually cold

at times very cold

almost always snow

at times lots of it

ECCC’s surface site at Iqaluit, NU 



usually windy

at times very windy

extreme wind chill

ECCC’s surface site at Iqaluit, NU 



often poor visibility

often much cloud

ECCC’s surface site at Iqaluit, NU 



ECCC’s surface site at Iqaluit, NU 



Halo Doppler lidar: wind measurements every 8 minutes 
up to ~3 km along its line-of-sight

ECCC’s surface site at Iqaluit, NU
- Doppler lidar - 

Backscatter obs. of a descending ~300 m 
thick cloud (red) from 1700-1800 UTC on 
27-Oct-2016. 

Elevated lidar depol. ratios indicate the 
presence of ice crystals.



Vaisala CL31 ceilometer: aerosol backscatter obs. every 
minute up to 7.5 km

ECCC’s surface site at Iqaluit, NU
- ceilometer - 

Left: ceilometer backscatter of blowing snow with clouds 
        aloft (15-Mar-2016). 
Right: backscatter profiles of blowing snow and clouds: 
          (A) 600 UTC; (B) 1800 UTC.



Canadian Autonomous Arctic Aerosol Lidar (CAAAL): 
high-resolution depol. ratio with inferences of aerosol, 
and water vapour profiles

ECCC’s surface site at Iqaluit, NU
- autonomous lidar - 

CAAAL backscatter obs. of several cloud 
layers between 1-7 December 2016.
 

Corresponding water vapour mixing ratio 
profiles show fine layers of vapour that 
persisted over days.



instrument manufacturer Range of measurements 
UHSAS DMT 60 nm-1 mm 
PCASP PMS 0.1-3  mm 

FSSP-100 PMS 1-45  mm 
CDP DMT 2-50 mm 

OAP-2DC PMS 50-1600 mm 
CIP DMT 28-800 mm 
PIP DMT 100-6400 mm 
2DS SPEC 10-1280 mm 

HVPS SPEC 150- 19200 mm 
CPI SPEC 2.3-2300 mm 
HSI Artium 3-2400 mm 

Nevzorov 
LWC & TWC 

SkyPhysTech 0 < LWC < 2g/m3 
0 < TWC < 1g/m3 

EC Hot-Wire ECCC 0 < LWC < 3g/m3 
0 < TWC < 3g/m3 

EC Extinction 
Probe 

ECCC 0.5 < ExtCoeff < 200 km-1 

 

parameter W-band X-band 
Transmitted Frequency 94.05 GHz 9.41 GHz 

Peak Tx Power 1.7KW 25KW (split) 
Polarization Co and Cross Simultaneous and V 

Doppler Pulse Pair and FFT Pulse Pair and FFT 
Pulse Duration 0.1 - 10ms 0.11-1ms 

Max PRF 20 KHz 5 KHz 
Max PRF 20 KHz 5 KHz 

Ant. 3 dB BW 0.75° 3.5° 
View direction Up, down and side Up, down and side 

 

NRC Convair-580
- ECCC’s in situ samplers - 

Cloud microphysical in-situ instruments Parameters for ProSensing Inc. NAWX radar system



NRC Convair-580
- active sensors - 

Corresponding in-situ and W-band 
radar inferences of cloud Ice Water Content (IWC) 

and hydrometeor vertical velocity.

measurements 

X-band reflectivity

W-band reflectivity

X-band Doppler velocity

W-band Doppler velocity

cloud IWC

vertical velocity

X-band and W-band radar quantities from the 
Convair-580 for a convective storm during the 

HIWC. 

High Ice Water Content (HIWC) campaign 
on the coast of French Guyana during May 2015



NRC Convair-580
- active sensors - 

Alpenglow Cloud Lidar system measurements (355 nm at ~1 m vertical 
resolution and 20 profiles/sec) made during the HIWC campaign.



Summary

! Coordinated measurements of cloud properties during polar night from (rare) aircraft- 
and surface-based sensors;

 
! Proposed observations should benefit assessment of EarthCARE’s cloud and aerosol 

products derived from 94-GHz CPR, 355 nm ATLID lidar, and MSI measurements... 
challenging due to lack of solar channels;

! Surface- and aircraft-based data during polar night will also aid in assessing the 
expected abilities of EarthCARE's broadband radiative flux profile estimates and its 
radiative closure assessment;

! Coordinated with the TICEFIRE proposal to the CSA... time-frame likely to be 2020 - 
2022, so potentially after EarthCARE’s launch;

! Aid parametrization of ice cloud microphysical and optical properties in ECCC’s 
global climate and NWP models;

! Assess benefits of extended surface measurements at Iqaluit for NWP data 
assimilation of lidar-inferred winds and other active sensor data [cf. Year of Polar 
Prediction (YOPP)].


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13

