9 radiometrics

Thermodynamic and Liquid
Profiling Update

CMOS 2012 Congress

Montreal, Quebec
Nowcasting Scientific Session

31 May 2010

R. ‘Stick’ Ware'.2:3, |smail Gultepe*

'Radiometrics, °NCAR, 3CIRES
4Environment Canada



g radiometrics

Presentation Summary

= Observations during heavy rain and fog at
Pearson International Airport

= Radiosonde equivalent observation
accuracy

= Radiometer and radiosonde liquid profile
comparisons

= Thermodynamic profiling network roll out
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Microwave Profiler (MP-3031A) located <75 m from rain gauges
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Maniwaki and Buffalo (radiosondes) and Pearson (radiometer)
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RAOB (www.raob.com) software

http://www.raob.com/

00

850

900

950

1000

750

00

350

900

950

1000

750

800

350

900

950

1000

Hours

Temperature (" C)

Relative Humidity {(RHAw) (%)
B5

-

Liquid Water (gfm®)

o 1 2 2 4 5 65 7 &8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

2012-03-20

Thermodynamic and liquid soundings to 2400 m during fog event

2200
2000
1800
1600
1400
1200
1000
00
G500
400
200

2200
2000
1800
1600
1400
1200
1000
00
500
400
200
0

Il

2200
2000
1800
1600
1400
1200
1000
800
&600
400
200
0
AGL

100

&13]

55

fm?
0.05
IIIJD4

0.03

0.0z
IIIJD1

— 0.00

RAOB software
www.raob.com


Presenter
Presentation Notes
RAOB (www.raob.com) software



http://www.raob.com/

910
920
930
940
950
960
970
980
990
1000

900
910
920
930
940
950
Q60
970
980
990
1000

Q00
910
920
930
240
950
Q60
970
980
990
1000

Temperature (C)

Hours 0O 1 2

2012-03-20

&

=

g 9 10 11 12 13 14 15 16 17 18 19 20 21

Same as previous to 900 m height

22 23

I e

1 Q00 230

4 800

4 F00 195

4 G600

1 >00 16.0

4 00

41 300

4 100

— 0 9.0
m G

1 aon 100

4 800

4 F00 89

4 G600

4 500 75

4 400

4 200

1 200 66

4 100

-0 55
m o

4 900 0.05

4 800 I

1 o0 0.04

1 Bou 0.03

4 500

4 400 002

4 300

4 200 . 001

4 100

— 0 000
AGL

RAOB software

www.raob.com


Presenter
Presentation Notes
RAOB (www.raob.com) software

http://www.raob.com/

Temperature (K) Relative Humidity (%) Liquid (g/m*3)

o_ 03/2012 14:07:19 o_ 03/20/12 14:09:20 o_ 03/20/12 14:09:19
00— o0 — Bﬂ—3
D — "E"iﬂ— ’E“lﬂ:l—
= x
- = = _
o o
D [iH]
t ] A mp— L —
0 — 0 — o —
= — T T T T T 1 = I I A N = T T T T T T 1
220 240 260 280 0 20 40 60 80 100 000 001 002 003 004

Temperature, humidity and liquid profiles during 20 Mar 2012 fog event
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Temperature (K) Relative Humidity (%) Liquid (g/m*3)
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Thermodynamic and liquid profiles during rain rate >60 mm/hr
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= Radiosonde equivalent observation
accuracy



Radlometer radlosonde and LAPS grid point Iocatlons and altltudes
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Neural network temperature, relative humidity and liquid retrievals from 15 deg elevation down valley observations. RAOB (www.raob.com) software.
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Rain, sleet and snow fell intermittently 12-16 and 24-28 Feb with maximum 20 mm/hr on 17 Feb.
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Radiometer accuracy is strongest where LAPS analysis is weakest (<800 m height). 1DVAR retrieval (combined radiometer and LAPS) error is smaller than radiosonde observation error. Thus, combined radiometer and analysis provides continuous, all weather radiosonde equivalent temperature sounding accuracy. Radiometer rms grows rapidly above 800 m height as a result of sleet, rain and snow on the radome. 

http://radiometrics.com/Cimini_TGRS_2011.pdf
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= Radiometer and radiosonde liquid profile
comparisons



|daho Power radiometer (site and observation directions) and radiosonde site




@l‘ﬂh Temperature (°C) m

550 - 4000 b
GO0 1 2500
—{ 2000 u
1 2500
e —{ zoo0 -8
1 1500
800 — 1000 -12
1 500
400 | 1 18
mh Relative Huridity (RHA) (%) fm %
550 — 4000 120
4 =nnn 111
1 2500
e —{ 2000 102
1 1500
800 - 1 1000 93
00 & 1o 34
rmb Liguid Water (g/im?) m Qim®
550 —| 4000
EOD 1 3500
—{ 2000
1 2500
o = —{ 2000
1 1500
800 - — 1000
1 =00
800 — ' - | | , . . . | | | | . . . . . ' | | | | ' — - n Sy
Minutes 50 0 10 20 30 40 S0 0O 10 20 30 40 50 0O 10 20 30 40 50 0O 10 20 30 40 AGL

2012-01-19 Hr 05 2012-01-149 Hr 06 2012-01-19 Hr 07 2012-01-19 Hr 03

Temperature, humidity and liquid profiles at 270° azimuth, 15° elevation e s e


Presenter
Presentation Notes
RAOB (www.raob.com) software



http://www.raob.com/

Liguid VWater {g/m?)

800

00 —

550

o0 —

o0 —

|00

JoO0 —

550

G600 —

oo -

|00

900

Minutes &0

0

10 20 30 40 50 0O 10 20 30 40 A0 0O 10 20 30 40 50 0O 10 20 30 40

2012-01-19 Hr 05 2012-01-19 Hr 06 2012-01-19 Hr o7 2012-01-19 Hr 08

Liquid profiles at 315°, 270°, 225° azimuth, 15° elevation

— 4000
4 3500
— 3000
4 2500
— 2000
1 1500
— 1000
1 &00

— 4000
41 3500
— 3000
4 2400
— 2000
1 1500
— 1000
1 a00

— 4000
4 3500
— 3000
1 2400

— 2000

4 1400
— 1000
4 A00

AGL

o/rm*

I 0.3

nz

0.1

RAOB software
www.raob.com


Presenter
Presentation Notes
RAOB (www.raob.com) software

http://www.raob.com/

m D \ AL, N AN
® 2012-01-18 00-00-00 LV2.C8V // Zenith24d Date/Time: 01/19/12 DD:DI:STMLH ® 2012-01-18 00-00-00 LvZ.C8V // Angle ScanZ6-270 Date/Time: 01/19/12 00:02:44
B 15-197AN12.RAC // 72681 - EBOI - BOIGE MOMICIPAL, ID U3 - 00Z 1% JaN 2012 B 13-197AN12.RAO // 72681 - KBOI - BOISE MUNICIEAL, ID U5 - 002 19 JAN 2012
0 4 w& 0 4 w&
20 i ‘{w}% 200 1 ﬁt
K] #
N 0y A IE
T I
30 “& 30 “&
i i
P L Pl L
7 & 7 &
400 400
=l 5310
500 f ‘L 500 g ‘L
15 ﬂK 15 ﬂK
4 4
Al B0
7310 m\ 3310 m\
il : S&QE il ) &
f 5
800 | 800 1

2 — 97 -
0 0 4 AN ;N 00 AL ko0 40 S 40 0 200 0 0 rc AL o

Radiometer (red) and radiosonde (blue) profiles; off-zenith retrieval (right) raog software
is accurate during heavy precipitation, off-zenith (left) is degraded. T



Presenter
Presentation Notes
RAOB (www.raob.com) software



http://www.raob.com/

NCAR and NOAA staff launch radiosonde including supercooled liquid sensor
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Atmospheric Observatory at Radiometrics (Boulder, CO)
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Zenith and 15 deg north radiometer observations correlate well with radiosonde trajectories
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Raw neural network radiometer retrievals
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Neural network retrievals with temperature adjusted for RH=100% in cloud
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Raw neural network radiometer retrievals
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= Thermodynamic profiling network roll out



Introducing the
Boundary Layer Network

Real-time Profiles of the Atmosphere’s > Eata = '“"’B°"‘?“. "°‘|’3|' i’

Most Turbulent Layer orecasts & Decision-Making
. : _ 3 Initial Deployment in

Real-time & Continuous Observations California, Spring 2012

Temperature, humidity and liquid profiles of

the boundary layer and above are updated » 100 Radiometers Across the

every six minutes. The BLN’s increased update U.S. in the Next 3 Years

frequency over existing radisonde networks,
which typically release balloons just twice a
day, improves model accuracy and operational
decision-making.

Aviation Air Quality Management

, radiometrics www.earthnetworks.com/Products/BoundarylLayerNetwork.aspx
Networks



Earlier Warning of High-Impact,

Local Weather

Improved information about the instability of
the atmosphere enables advanced notification
of convective initiation that leads to severe
thunderstorms and tornadoes. The BLN is a
critical tool in the battle to increase the speed
and accuracy of severe weather warnings.

Better Forecasts, Better Decisions
Continuous observations of the boundary layer
from fixed locations feed mesocale models
hungry for real-time ,localized data. The result
is improved forecasts and better
decision-making across numerous industries
including utilities, wind, solar, aviation, air
quality and water management.

Water

Utilities Wind Solar Aviation Air Quality Management

r‘adloef[‘|5 www.earthnetworks.com/Products/BoundarylLayerNetwork.aspx
NBtWOI'I(S
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