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Objective
• To better understand severe Arctic storms and 

their associated hazardous conditions, and 
contribute to their better prediction

– Realized through 4 main themes
• Local Iqaluit area
• Regional weather and sea ice
• Prediction
• Community interactions

– Strong winds, precipitation, blowing snow / low visibility, 
sea ice

• Main activity - major field deployment



Geography



Overview of Field Accomplishments
• No major field deployment issues !

– Dave Hudak, John Scott, Jim Young, Steve Brady
– Wiz Mohammed, Jamal Shirley, Mary-Ellen Thomas, NRI, INAC (Jim 

Rogers, Andrea Cull)
– Dave Sills for mesonet
– NRC and EC aircraft crews

• Successful field campaign !
• EC/NRC expertise is vital !

 

IOP Start (UTC) End (UTC) # YFB sondes Aircraft  Flight # Dropsondes 
1 15 Oct 2100 17 Oct 1800 8   
2 20 Oct 1800 21 Oct 0000 2   
3 26 Oct 0600 27 Oct 0600 7   
4 29 Oct 1200 30 Oct 1800 3   
5 3 Nov 1200 4 Nov 1200 4 (2 in XVP)   
6 5 Nov 1600 6 Nov 0000 7 (4 in XVP) yes 4 
7 6 Nov 0000 7 Nov 0000 1 yes  
8 7 Nov 2100 8 Nov 0700 3 yes 13 
9 9 Nov 2100 10 Nov 0200 1 yes 6 

10 11 Nov 2100 12 Nov 1600 5 yes 6 
11 16 Nov 1900 19 Nov 0000 23 (12 at XVP) yes (3 flights) 16 
12 20 Nov 1530 20 Nov 2230  yes (2 flights)  
13 22 Nov 1600 22 Nov 1900  yes  
14 23 Nov 1600 23 Nov 2000  yes 4 
15 28 Nov 1500 28 Nov 1830  yes 5 
16 28 Nov 1500 29 Nov 0000 3 yes 1 



Surface-Based Measurements



• NRC W/X band radar

Research Aircraft (NRC ConvairResearch Aircraft (NRC Convair--580)580)
- 3 types of radars looking in various 

directions
- dropsondes



CONVAIR-580 CLOUD MICROPHYSICS

Under-wing particle probes

Standard PMS 2D Imagery

800 um

6400 um

• Bulk Microphysics Probes for LWC, TWC, and IWC

• Cloud spectrometers

• Additional pylon on other wing with 3 other particle probes and 
wind/gust measurement system



‐ Precipitation is a huge issue (where & how much)
‐ Cloud physics and dynamical features
‐ Cloud / precipitation structure

William Henson et al



• Major low pressure 

 system passing through 

 Iqaluit on November 17th, 

 2007 at 1645 UTC
• cold cloud tops (<‐60oC)
• low cloud top pressure (<200 

 
mb)
• vertical extents of >10 km.

• Ice, liquid, and mixed 

 phase cloud tops are all 

 observed
• discontinuous
• cloud tops with T<‐40oC are 

 
largely ice

S3

N3

S3

N3

CloudSat
 

Example

Alex Laplante et al



Alex Laplante et al

Precipitation features during STAR

• Sublimation, bright bands and orographic precipitation were all observed 
• Other major storm events exhibited regions of sublimation as well
• Cloud top / structure comparisons to other satellites / radar / aircraft
• Microphysical & other comparisons needed for regional 

upscaling using satellites - aircraft critical for validation

Bright bands

Orographic 



Nov 17, 2007 
Warm 
Front



Results (Aqua‐MODIS)

• The majority of the CloudSat

 
profiles exhibited a cloud top 

 
temperature above ‐30oC

• Cloud top temperatures as 

 
low as ‐65oC was observed in 

 
extreme cases
• From October‐to‐November, 

 
the mean cloud top 

 
temperature decreased from

 
‐17oc to ‐20oC

• Liquid‐only cloud tops were 

 
observed significantly more often 

 
than ice‐only or mixed‐phase

Alex Laplante et al



• Out of 95 photographs, dendrites (DEN), snow grains/snow pellets (SG/SP), and irregular 
crystals (IR) were the most commonly observed hydrometeor type (more than 50% of the 
photographs)

• Other particle types, including columns (CO), plates (PL), bullet roses (BR), plated-columns 
(PC), and needles (NE) were also observed but not as often and to varying degrees 

Snowflake Microphotography Alex Laplante et al



Remnants of 
Hurricane 

Noel 

1620Z 
Nov 5 

how to 
study 
this?

Shunli Zhang et al



Upslope Precipitation Case: NRC-F5

Shannon Fargey et al



Nov 28 17:10-17:26

C
on

ce
nt

ra
tio

n 
m

-3
 μ

m
-1

Nov 28 16:54-17:02

C
on

ce
nt

ra
tio

n 
m

-3
 μ

m
-1

Marine Terrestrial



Modeling

How well do models do in this environment?
Use models to better understand processes/feedbacks
Comparisons of models to satellite and aircraft
Satellite measurements more readily available - but 

retrievals must be of high quality!
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Edmonton

Calgary
Saskatoon

Regina
Winnipeg

UNSTABLE Goals
• Improve understanding of 

ABL processes and CI
• Improve accuracy and 

lead time for warnings
• Assess utility of high-res 

NWP to resolve 
processes and provide 
guidance

• Revise conceptual models 
for CI and severe wx

3 Main Science Areas
1. ABL moisture and 

convergence boundaries
2. Surface processes 

(surface fluxes)
3. High resolution NWP 

model forecasts of CI and 
severe weather

UNSTABLE



Ecoclimate Regions and ET

Prairie Crops / Grassland
High ET

Mixed / 
Coniferous 
Forest
Low ET

Transition Zone – 
Potential Gradient in 
Latent Heat Flux

Satellite/Aircraft 

- soil moisture 
(SMOS) 

- surface fluxes 
- albedo 
- sfc. temp.



AMMOS ATMOS

Tethersonde
System

CRD Mobile Radiosonde Trailer and Interior

MARS Trailer (AERI, WV Radiometer, 
Radiosondes, Cloud Base Temp.)

WMI aircraft w/ AIMMS-20 Instrument Package
(T, P, RH) 

(Automated Transportable
Meteorological Observation System)

(Automated Mobile Meteorological Observation 
System)



1800 - 2030 UTC
Height (ASL)

Mix ratio (g / kg)



Conclusions
• Aircraft / Satellite data critical for atmospheric research

– no other way for direct small scale (internal) or regional (scaling up of) 
measurements

• Complements surface measurements (remote sensing or otherwise)
• Ongoing future need for access to aircraft (3-4 week campaigns)
• For satellite data to be useful, retrievals must be 

properly calibrated via aircraft and other measurements
• Multiple platforms are needed to address cutting-edge science
• EC/NRC facility is well positioned
• Can make use of international 

infrastructure as well
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