Observations of Vertical Temperature
Profiles over the Ross Ice Shelf from
Alexander Tall Tower! AWS




Photo: USAP Riggers

* Alexander Tall Tower!

* Self Organizing Maps

* Vertical temperature profiles
* Vertical wind speed profiles
* Frequency and seasonality

* Next Steps



Alexander Tall Tower!

* Installation: February 2011
* Location: 70.044° S, 170.651° E
* Height: 30 m
* Instrumentation:
* Temperature (6 levels)
* Wind speed (5 levels)
* Wind direction (4 levels)
* Pressure
* Relative humidity
* Shortwave and Longwave fluxes
* Time resolution: 10 min QC’d obs

Photo: Jonathan Thom
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Self Organizing Maps
——_

* Technique
* Neural network algorithm
* Unsupervised, iterative learning process

* Identifies user specified number of patterns within a
dataset

* Training
* Alexander Tall Tower! temperature observations
* 10 min QC’d observations
* February 2011 — January 2012
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Temperature Anomalies
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Temperature & Frequency

Temperature Average
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Temperature & Seasonality

(0,0) n = 1205 (1,0) (2,0 n = 766, (3.0 n =705, (4,0) n = 683,

' RF Seasonal Frequency by Node

5
0 s )
60 -30 00 30 60 -60 -3.0 00 30 60 -60 30 00 30 6.0 60 -30 00 30 60 -60 30 00 30 60 60 -30 00 30 60 D D
(0,1) (1 o 4 "

n = 2650 n=1039 b n=678 @1 n =691, @1 n = 425 (4.1) n=922 6.1

/ / j . ' 'ﬂD

60 -30 00 30 60 60 30 00 30 s .0 30 00 30 6. so 30 00 30 so 60 30 00 30 so 60 30 00 30 60 MU SO
n = 7399 02 n=3034 (22) 980 n =731 n=618 (52 A

I BRI LD |PE JPEm

OU FMA MUA SON

-6.0 30 00 30 60 60 30 00 30 60 so 30 00 30 eo 60 30 00 30 60 60 30 00 30 60 a3
n = 15 (1,3) n = 1482 (2.3) n =367, 43) n= 686,

1 Land S La Load L

24

60 30 00 30 60 60 30 00 30 60 60 30 00 30 60 60 -30 00 30 so 60 -30 00 30 60 60 -30 00 30 60
n=4774 (0.4) n =352 (14 n=1193 (2.4) n = 1304 n = 1069 (4.4) n = 631, (5.4)

WA i |G

0
60 30 00 30 60 6.0 -30 00 30 60




Temperature & Wind Speed

"

Temperature Anomalies Wind Speed Average
00 n-1208 0d | n-eso @0 n-7e6 39 40 n-6s3 00 g 4221208 20 30 41278 : B0 5 o8
: | ”
. i 20
- i 15
10 E 10
5 ] 5
0 0
60 30 00 30 60  -60 30 00 30 6 0 30 00 30 60 60 30 00 30 60 | -60 80 00 30 60  -60 -30 00 30 6.0 ) e 0 °
n = 2650 ©))  n- 1039 [ 678 @) n-6ot 5 n =425 @) n-922 )
/ / 5 / 25 /
20 .
15 i
10 10
s 5
) o °
60 30 00 30 6 0 30 00 30 60 60 30 00 30 60M| 60 30 00 30 60 60 30 00 30 60 MR °"=§W 46 8
n = 3034 (1.2 = 1525 (2.2) n = 980, @
J / 25 / 25 /
- 2 2 20 20 20
15 15 15 18 1 1
10 10 10 10 10 10
5 5 5 8 8 8
o o ) g 0 0
6 8 10 0 2 4 6 8 10 0 2 4 6 8 10 0 2 4 6 8 10
EREY R LR W T Y EIE SRR I S RRT NS SRR
25 25 25 o
20 20 20 =
15 15 15 18
10 10 10 i
5 5 5 3
o 0
0 30 00 30 60  -60 30 00 30 60 48 R
1193 (2.4) n = 1304 (3.4) n = 1069 (4.4) n =631 (5.4)
25 25 el
20 20 2
15 5 15 1
10 o 10 10
5 5 5 s
s 0

J 0
-60 -30 00 3.0 6.0 -6.0 -3.0 00 3.0 6.0 -6.0 -30 00 30 6.0 -60 -3.0 00 3.0 60




Temperature & Wind Speed

Temperature Anomalies
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SOM Pattern

AWS Vertical Profile Temperature Differences

Temperature Difference &

Wind Speed Average
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Temperature & Wind Speed
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—

* Incorporate the 2012 observations

* Analyze derived variables - i.e. vertical profiles of
potential temperature, Bulk Richardson #, etc.

* Find a way to visualize the range of patterns that map
to a given node

* Use AMPS to relate the Tall Tower! observations to
broadscale weather patterns

* Relate future SUMO observations to Tall Tower!
observations
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SUMO Flights - January
—
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SUMO Flights - October
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Questions/Comments/Suggestions?
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