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Passive microwave imagers (SSMI, TMI, AMSR-E, SSMIS, GMI...) on low-earth orbit satellites since 1987 allow near- What about the strongest of the strong storms? Locations of the very strongest storms generally 37 GHz PCT < 150 K
global climatologies of deep convection This poster maps locations of the strongest storms clustered in Central US (TX to MN) or Northern
* Scattering by graupel / hail reduces TB relative to surroundings seen by passive microwave imagers on several LEO Argentina.
* Magnitude of TB reduction depends largely on size, concentration, depth of precip ice satellites.
* MCS climatologies (Mohr and Zipser 1996) use area with 85 GHz below 250 K to define size, with 85 GHz below 225 § . . . Others are scattered across tropical land regions. Few
K to ensure convection For each satellite, the single “champion” storm is over ocean, but two were associated with tropical
« Storms with TB below ~200 K @ 85 GHz, ~255 K @ 37 GHz likely to have lightning (Liu et al. 2011) found having the lowest brightness temperature for cyclones.
« Storms with TB below ~75 K @ 85 GHz, ~175 K @ 37 GHz likely to have large hail (Cecil and Blankenship 2012) agiven frequency (85 GHz or 37 GHz) in that
« Values cited above are from high-resolution TRMM satellite. Lower-resolution SSMI would have warmer thresholds satellite’s record. (Tables below, blue symbols in North American results are consistent with well
* Lower TBs should indicate stronger and stronger storms. maps at far right) known severe thunderstorm locations.
Global climatology of severe hail storms estimated from AMSR-E (below) by Cecil and Blankenship (2012) used storms Table 1. Satellit 4, and sensor resolution Argentina severe storm region is less well known, but
with 36 GHz below 200 K and 89 GHz below 130 K, with storms weighted more heavily as 36 GHz TB goes to lower Jable *- Satelltes Used, and sensor resoltions. survey of newspaper stories by Rasmussen et al.
values. S G R v (2014 GRL, in review) confirms a region with
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I Figure below is adapted from Rasmussen et al. 2014
E Table 2. Lowest 37 GHz brightness temperatures.  Table 3. Lowest 85 GHz brightness temperatures. GRL and the SSMl-based figures at right. N
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The brightness temperatures represent integrated effects from a vertical column. Active radar from TRMM (2.2 cm, e I L -4 B L gassr | T e
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This case shown along the bottom was in
some ways the strongest seen by the TRMM
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The TRMM radar measurements of 40 DBZ at
19.5 km altitude make the brightness

Sl P temperatures believable. Note that TRMM

| radar’s vertical bin size here is about 1 km (250
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