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(Argentina-Uruguay) rainfall states and the
associated southern hemisphere circulation.

N

¢ Self Organizing Maps of 250mb geopotential

height anomalies.

2 With HMM we aim to find which patterns in
upper atmosphere circulation are statistically
related to gauge-based rain states. Those
patterns were compared to the SOM.
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A

%t They are a new neural network-like method
to detect patterns in time series.

Al

¢ They have several advantages over classical
techniques (e.g., EOF) as they are not

orthogonal to each other.

A

¢ They are more realistic and allow a smooth
transition between maps.
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SOM PATTERNS - JJA
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SOM PATTERNS - SON
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It identifies weather states in terms of the

variability of a given variable (rainfall in this
case).

Daily rainfall varnability 1s assumed to be

controlled by 2 hidden states (wet and dry).

We then perform composite maps for the
250mb HGT anomalies observed during each

State.
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RAINFALL STATES- JJA
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VITERBI DIAGRAM - JJA

hmm viterbi independent delta-exponential
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SOM PATTERNS - JJA
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COMPOSITES HGT - JJA
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RAINFALL STATES- SON
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VITERBI DIAGRAM - SON

hmm viterbi independent delta-exponential
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SOM PATTERNS - SON
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COMPOSITES HGT - SON
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A

¢ Upper level SOM circulation patterns were
identified on southern hemisphere winter and

spring seasons and they have been related to
central Argentina rainfall.

A

¢ Those patterns associated to dry and wet days
have been observed to persist along both
seasons.
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HMM Viterbi diagrams showed rainfall to be
organized whithin spells, and dry days

seemed dominant, especially in winter.

Circulation composites based on the two
rainfall states obtained with HMM could be
related to certain SOM patterns that might
favour mid-level ascent over the region of

study.
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Repeat the SOM analysis increasing the
number of patterns. Compare to other
clustering methods, such as k-means.

Add more stations to the region of study and
explore the possibility of more states existing
within each season, so as to identity
transitions between states.

Thursday, October 24, 13



Thursday, October 24, 13




SOM 1 SOM 2
@ . o
-32+r _32+
_34+t _34+
-36, , , , , _ ] -361, , , , , , J
-64 -62 -60 -58 -56 -54 -52 -64 -62 -60 -58 -56 -54 -52
SOM 4 SOM 5
o @)
=32} =321
-34} 34
-36, , , , , , ] -36(, , , , , . J
-64 -62 -60 -58 -56 -54 -52 -64 -62 -60 -58 -56 -54 -52
SOM Analysis hgt 250 hPa JJA

EQ -
305
605 1

14.81%

16.68%

=361,

-64 -62 -60 -58

-36

SOM 6

-56 -54 -52

@)

-64 -62 -60 -58

-56 -54 -52

16.41%

EQ -
305
605 1

e ———

120W

=200

120%
17.02%

TN 2%

| | |
=100 -50 0 50 100

=150

150

Thursday, October 24, 13



SOM 1 SOM 3
-32 -32f -32
-34f 34} -34
et N et .o N 86t N
64 -62 -60 -58 -56 -54 52 64 -62 -60 -58 -56 -54 -52 64 -62 -60 -58 -56 -54 -52
SOM 4 SOM 5 SOM 6
O 0
-32 O =327 _32 O O
O O
34} 34} -34
et N et oo N | G
64 62 60 -58 -56 -54 -52 64 62 60 -58 -56 -54 -52 64 -62 -60 -58 -56 -54 52
SOM Analysis hgt 250 hPa SON
16.487% 17.75% 15.35%

305 -

605 -

EQ
305 1
605 -

" 120W 120W

15.59% 16.07%
| I [ [ T ess—
—200 -150 -100 -50 0 50 100 150 200

Thursday, October 24, 13





