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Introduction

-NW South America is characterized by its intense

convective activity and complex terrain. [e.g. Houze et
al 2015, Zuluaga and Houze 2015]

-Several convection hotspots there: Amazon,
Pacific coast, Maracaibo Lake, Caribbean Flatlands,

and Magdalena River Valley - MV (an inter-Andean
valley) [e.g. Gbmez-Rios 2020, Robledo et al 2022]

Different diurnal cycle of rainfall (and convection)

in each region; in MV late-night peak. [e.q.
Herndndez-Deckers 2021]

MV is the most populated and economically
relevant area in Colombia
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Introduction

Main Goal

Elucidate possible relationships between regional-scale
atmospheric processes in northwestern South America and
convection in the Magdalena Valley (MV)
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There are regional-scale Flows relevant for the MV.

Is there a regional convection pattern involving the MV?
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Model results show a regional-scale evolution of features related
to convection.

Which mechanisms could contribute to these patterns?




Diurnal Cycle of diabatic heating and circulation
Cross section from the Caribbean coast to the Low MV.
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Diurnal Cycle of diabatic heating and circulation
Cross section from the Caribbean coast to the Low MV.
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Diurnal Cycle of diabatic heating and circulation
Cross section from the Amazon to the Middle and Upper MV.

Possible heat transport with
easterlies may contribute
with the easterly evolution of
c.a. from the Amazon

JA stronger easterlies than
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There are different regional mechanisms that may influence
convection in the Low and the Middle-Upper MV.

Do atmospheric environment favorable for convection in the
Low and Middle-Upper MV differ ?




Atmospheric Environment Along MV in rain peaks. comp. of uanomalies respect to the
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Atmospheric Environment Along MV in rain peaks. comp. of uanomalies respect to the
period average,; of v,w, and mixing ratio anomalies.
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Final remark

WRF CP simulations suggest that there are possible regional-scale
mechanisms that relate the convective activity in the MV and
adjacent convection-hotspots.  Main candidate mechanisms are
easterly mid-level heat transport from Amazon and eastern
Colombia, and Caribbean onshore flow that interacts with the valley
complex orography. However, conjunction with dynamics along
valley have to be considered, as processes related to convection
differ in the portions of the MV.



A final ad

-For more about convection in northwestern South America with WRF CPM,
please visit poster P.2.3 Hernandez et al. Mechanisms behind the occurrence of

convective systems in Northwestern South America: results from a cloud-resolving
simulation abstract.

-Algorithm For Tracking Convective Systems (ATRACKCS)
https://github.com/alramirezca/ATRACKCS/

(a) Iniciation stage [08:00] (b) Mature stage [12:00] (c) Decay stage [16:00] (d) ATRACKS tracking
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https://github.com/alramirezca/ATRACKCS/

Thanks!
Questions?

Sebastian Gomez-Rios
sebgomezrio@unal.edu.co
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Additional Slides

For specific questions
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Diurnal Cycle of Average 700-450 hPa diabatic heating
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Observed Simulated
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Observed and simulated number and main rainfall of convective
systems
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