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The Remote Sensing of Electrification, Lightning, and Mesoscale/Microscale Processes with Adaptive

Ground Observations (RELAMPAGO) and Cloud, Aerosol, and Complex Terrain Interactions (CACTI)

projects were sister field programs funded by the National Science Foundation and Department of Energy,

respectively. These programs were designed to target the influence of the Argentinian terrain, specifically

the Sierras de Córdoba located in the west-central region of the country, on organized deep convective

storm development, severity, and evolution. A combination of assets, including three X-band Doppler on

Wheels radars (DOWs), one C-band on Wheels radar (COW), a fixed-site C-band radar (CSAPR),

radiosondes, mesonets, surface pods, and hail pads were deployed during the nineteen Intensive

Observing Periods (IOP) from 1 November –15 December 2018. Serendipitously, IOP2 documented the

discrete propagation of a Mesoscale Convective System (MCS) due to a complex interaction between the

storm and a pre-existing surface boundary. We present evidence of the physical mechanisms contributing

to this ‘jump’ in organized deep convection through radar data, supported by surface and radiosonde

data. 

 

During the early morning hours of 5 November 2018 (0900 –1000 UTC; 0600 –0700 am local time), a

mature MCS moved northeastward across the Argentinian plains east of the Sierras de Córdoba. A surface

boundary oriented parallel to the MCS was located to the northeast of the storm, identifiable in reflectivity

factor and radial velocity measurements from DOW7 and the Córdoba operational C-band radar. This

boundary highlights the presence of a surface-based, low-level stable layer, with the cooler air located to

the northeast of the boundary. As the storm approached the stable layer, it weakened and reformed

nearly 50 km downstream along the boundary, impacting the location and timing of the storm-related

hazards. Subsequently, the reorganized storm intensified and continued northeast, but with a

much-increased translation speed characteristic of being forced by a propagating bore. Hemispheric RHI

scans from the C-band Scanning ARM Precipitation Radar (CSAPR) reveal the system’s reorganization:

Convective cells initiated well ahead of the original MCS, and the cell furthest downstream became the

leading convective line of the newly organized storm. This process has been documented in the literature

primarily through numerical modeling studies of nocturnal MCSs and those interacting with coastal sea

breezes. Surface temperature and pressure data from a mesonet located near the boundary suggest the

passage of a gravity wave during the storm’s redevelopment. We hypothesize that the storm cold pool

interaction with the pre-existing stable layer initiated the development of the wave, which propagated

northeastward along the top of the stable layer, supporting the extended lifetime of the MCS. Similar

physical mechanisms have been identified in idealized and case-study numerical simulations targeting

storm evolution surrounding MCS-stable layer interactions. Data from this observed discrete propagation

event provide confidence in our interpretation and the robustness of the numerically simulated physical

processes.
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