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Objectives

® Understand Physics of Ice Fog, snow
precip/Extinction (visibility)

@ Study snow PR/light snow precipitation
amount

® Develop parameterizations for model
applications

® Integrate surface and aircraft
observations for model/remote sensing
retrievals



Why surface observations are
iImportant?

- Observations can be used
e to verity model outputs.
* to validate remote sensing retrievals.

 to develop parameterizations for
model physics and remote sensing
retrievals.

Outcome depends on
‘accuracy of measurements’’.



Surface Instruments

CAP aerosol spectrometer (0.1-10 micron)
DMT FMD (2-50 micron)

DMT GCIP (7.5-1000 micron)??

YU IPC (>30-50 micron)

Vis sensors

Precip sensors

Present Weather Sensors
Broadband radiometers

Rosemount Icing Detector ??

Young ultrasonic anemometer
Surface conditions sensors
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Snow depth sensor
Temperature sensor

EH1 and T

Yaisala surface temperature
Yaisala water phase sensor
EHZ2 and T

Wind speed and directon
SWand IR fluxes

SFPI1; cloud cover, direct and
diffuse radiafive fuxes

10. Turbulence measuremenis

18 58 B U i

11,Hot plate (TPS)precip sensor

12. Di i
rate/extinction)

13. CAP aerosol measuremenis

14. Seniry Vis sensor

15. DAIST Vis sensor/camera

16. Ice particle counter (JPC)

17. FMD droplet specira

18. VR G101 precip insirument

19. FDI2P precip and Vis sensor




SOME FRAM-S INSTRUMENTS
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ISDAC-FRAM-B ICE FOG PROJECT DATLY SUMMARY

(L. GULTEPE- April 30 2008-smail.zuliepeicgec.ge.ca)
Ice fog and blowing snow cases are shown with vellow and light blue colors, respectmeely. Chher cases usually had light snowlsmall ice
crystals. There wag ordy 2 cases for heavy snow conditions. The Coprrar’s surnenary 15 prepared nsmg the mforrnation available frorn the
MBC flight suraumary table (Mlengistu Wolde). The red colored datys indicate the golden days for atreraft. Green checlinarks represent
Corsear flight daws. The last coluron 15 for the fhights durmg which Corpealy took off fror Barrow and landed in Barrow before gomg to
Faithanks. The symbols as LS, IF, H5, BS, CW, and DD represent the light snow, ice fog, he avy snow, blowing snow, clear-weather and
diarnond dust conditions, respectrely.

Day Microphysics at | Convairover | Barrow to Barrow
surface P{:SEHL si;a flighis
April 1 LS+IF VEs % (no)
A2 05 = :-: *ICE FOG (IF)
Aol 3 S X % *BLOWING SNOW(BS)
Apr?l 4 IF j * *DIAMOND DUST(DD)
e il - - *HEAVY PRECIP (HS)
Apnl 7 (G X X *LIGHT PRECIP(LS)
LS CL) o *CLEAR WEATHER (CW)
April 4 IF x b
April 10 IF 3 ®
April 11 IF 3 ®
April 12 IF+L5 x "
April 13 LS+IF l ®
April 14 L5 o ®
April 14 L5 F3 b3
April 16 LS x ®
April 1T Y x ®
Aprilla LS o o
LS TPL) X
April 20 LS x ?'i
April 21 LS x ®
April 22 B x "
April 23 BE x X
April 24 BE Kl o
il 25 Y | X
| April 26 LS iCL 7
Aparil 27 L3+IF H H
April 28 LS 3] X
Apnril 29 N]N] H H
April 30 LS H H




NOAA AVHRR April 10 2008
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Composite lidar image, backscatter (brightness) and depolarization ratio (color), Barrow Apr. 9, 2008
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Composite lidar image, backscatter (brightness) and depolarization ratio (color), Barrow Apr. 10, 2008 composite colormap
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Ice fog/frost during FRAM-B




Sentry Vis (Km)

VIS COMPARISONS

Sentry v/s FD12P Visibility; FRAM-B; 8,9,10,11 April 2008
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Vis versus RHw

April 5 2009 Warm Fog Case
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Comparisons of Vis for snow conditions
Visibility; FRAM-B;5 April 2008
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Comparisons of snow PR

Time series; FRAM-B;5 April 2008

PR (mm hr')

3 MEAN sD

FD12P 0.487357 0.312406

2 5_ HP 0.875815 0.467049

. oTT 0.0552476 | 0.0399665
VRG 0.260092 0.282326
2 -
1.5 NW
|

L

ww"!w " wm W

0.01 MHM | M I % MWJ Mk

9:00am 12:00 3:00 6:00 9:00 12:00 3:00 6:00 9:00 am
Time (HH:MM)

—

|




range (km)

Mode Z2 Reflectivity

dmam ST

April §
SNOW precip case

compaosite colormap

Iog10(ldr)

backscatter



Ice fog/light show

effects on SW radiative fluxes
Radiation; FRAM-B;12 April 2008
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CAP Particle sensor (aerosol and/or small

droplets <10 micron)

Channels (At =60 seconds)04/10-04/11
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GCIP for 7.5-900 micron
Size range




GCIP IMAGES ON APRIL 27 2009,
ST JOHN'S, NFL

« TRANSITION FROM
DRIZZLE TO
FREEZING/ICE
PARTICLES

200 MICRON



Conclusions

o Surface observations can tell us if there were
hydrometers at the surface that can affect
heat/moisture budgets.

® Precip formation is related to cloud processes

e Light precip, e.g. ice fog/light snow/blowing
snow, occurs at least 50% of time (<1 mm/hr).

® Ice fog/blowing snow affected alrcraft missions
at about 2586 of time. }.

® Not all preéip sensors measure Ilght preap.

o Significant diffs exist in extinction measurements
at the surface and likely same for aircraft ext

, sensors.
y
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