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The western Pacific coast of Colombia (Chocd Region) is among the rainiest on
earth, largely due to low level jets activity and orographic lifting along the
western Andes
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Data and I\/Iethodology (HMM)

A hidden Markov model (HMM) is
used to characterize daily rainfall
occurrence at 2500 gauge stations
over the Western Pacific coast and
Andean plateau in Colombia
during the second wet season
(August- December) from 1970 to
2015. 3
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P(ryr, Sir = s1rILT,Y) = |7, Hyst_l,st l_[Fst(rtlrt—l)
t=2 t=1

* Initial probability: I1 = (4, ..., )

* Transition Matrix : T' = (Y11, -, Vick) (Rabiner, 1989)

* Emission Probability: F;(r) = P(r¢|S; = i)

http://iri.columbia.edu/our-expertise/climate/tools/hidden-markov-model-tool/
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STATE 1

= S o

-80 -8 -76 -74 -12

STATE 2

-0

Results of HMM

68 -66

STATE 3

-80 -78 -76 74 -T2

# Conditiond 1 2 3 4 5
1 66% 23% 0% 0% 11%
2 15% 53% 15% 9% 8%
3 1% 17% B6% 15% 1%
4 1% 8% 17% 56% 18%
2 11% 6% 2% 17% 65%
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hmm viterbi independent delta-exponential

©

Estimated State Sequence

2010

2000 A

r

rrrrrrrrrrrrrrTrTrTrT

r

) T ——

L L

~RweUaNewE iR EGaNsE SR NERRENEBRERBERRRYEREEAGER

1990

Sequence Number

1

1
T 1171

1980

Ago-01 Sep-01 Oct-01 Nov-01 Dec-01

Day of Sequence

@)

Columbia Water Center "

NACIONAL

DE COLOMBIA f,,, YT [<” T b/ INART A INT ED N/ POSGRADO EN APROVECHAMIENTO
DE COLOMBIA EARTH INSTITUTE | COLUMBIA UNIVERSITY CRADO EN APROVECHAMIES




STATE 1

Anomaly composites of
vertically-integrated
moisture flux from the
surface to 700 hPa
(vectors), OLR (contours)
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NHMM
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B HMMTool = B
File Edit Model Action Graphics Save Help

nhmm viterbi

Output Directory: |m‘.examp|es1.ZC IT_FINAL\RESULTS' Browse

Rainfall Input File: [1ples FINAL\EASTPACIFIC tsv|  Browse

Predictor Input File:imples\ZCIT_FI NAL‘.EWUSISV Browse
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Algorithm Options

No. of Stations: g1 Ho. of Sequences; (21

Length of Sequences:75 Ho. of Hidden States:5

No. of Predictors: |4

| Advanced Options |

Random No. Seed |0 Print to Screen
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Conclusions

* The estimated daily state-sequence is characterized by a systematic
seasonal evolution, together with considerable variability on intraseasonal
and interannual time scales, exhibiting a strong relationship with ENSO.

e Simulations from the NHMM are found to reproduce the relationship
between the ENSO and the western Colombian precipitation. The NHMM
simulations are also able to capture interannual changes in daily rainfall
occurrence and dry-wet frequencies at some individual stations.

* HMM provides a useful tool that contributes to characterizing the
Colombian’s Hydro-Meteorology and it’s anomalies during the ENSO.
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