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Previous studies
❖ Sáenz & Durán-Quesada (2015) recognized 11
synoptic and large-scale circulation patterns that
influence the behavior of low level wind over Central
America.
❖ Díaz-Esteban & Raga (2018) analyzed the weather
regimes that influence precipitation behavior on SE
Mexico, focusing on the regional atmospheric
circulation quasi-permanent centers and ENSO.
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Materials
➢ Sea Level Pressure (SLP) and Temperature at 2m (T2M) were selected from ERA Interim
(ERAI) reanalysis data (Dee et al., 2011) for 1980-2016.
➢ Weather surface charts and at 850, 700, 500 and 200 hPa charts were used from
Forecast Center of Cuban Institute of Meteorology (INSMET) and Weather Prediction
Center (WPC) of the National Weather Service (NWS) of USA. Sources: INSMET for Fig.A;
WPC, for Fig.B

➢ Community Earth System Model - Large Ensemble (CESM-LE) outputs for the period
1980-2005 to recognize the synoptic patterns detected. Source: Kay et al. (2015) for Fig.C
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Self-Organizing Maps (SOM) Kohonen(2001)
Image Source: Jankowski & Amanowicz (2015)
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Methodology
Matrix of standardized anomaly values calculated
climatological parameters (mean and standard deviation)

from

Detection of synoptic pattern using SOM method

Analysis of persistence and transition frequency
among synoptic patterns.

Occurrence frequency of synoptic patterns in
periods, quarters and months.

Choosing cases that represent each synoptic
pattern with a criteria of persistence greater than
five days

SLP average for days with same synoptic pattern
detected in ERAI using data from CESM-LE

Weather analysis of synoptic patterns detected
using surface and pressure-level maps

Proposal of synoptic climatology
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TEMP

Synoptic patterns detected by SOM method, based in SLP standardized anomalies from ERAI in
the period 1980-2016
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TEMP

Synoptic patterns detected by SOM method, based in the mean SLP (Pa) from ERAI in the period
1980-2016
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Frequency of occurrence of synoptic patterns
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Surface

500 hPa

Source: INSMET

700 hPa

850 hPa

More frequent
synoptic
pattern in the
study period
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TEMP

Behavior of synoptic patterns detected by SOM method, recognized from SLP standardized
anomalies of CESM-LE mean outputs in the period 1980-2005.
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TEMP

Standardized anomalies of the days where SLPAN16
was
presented,
respect
to
the
climatological mean of SLP data in the mean of
the outputs of CESM-LE model

Standardized anomalies of the days where SLPAN16 was presented, respect to the climatological
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mean of SLP data of the some members of CESM-LE

Source: Kay et al. (2015)
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Conclusions
❖ 20 synoptic and large-scale circulation patterns were detected that influence the
weather conditions in the study region
❖ SOM method allowed to recognize the seasonality present in the synoptic patterns,
due to the neighboring function and the topological approach as some of its
advantages
❖ SLP-AN16 was the most frequent synoptic pattern in the study period, representing
the NASH influence over the region
❖ The recognition of the synoptic patterns detected with the ERAI data compared to
the outputs of the CESM-LE model showed differences in the regional scale
❖ The differences among members of the CESM-LE and with the ensemble average
for a given synoptic pattern may be related to the internal climate variability that is
commonly underappreciated in climate models.
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Thank you very much for your attention!
Questions???
Contact: ycalap@atmosfera.unam.mx
ycalap91@gmail.com
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