Lifecycle of tropical convection and associated anvil from
satellite and radar data
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/1. Introduction \ 3. Linking Satellite & Radar Data
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large-domain regional model simulations to evaluate model; eventually use regional anvil pixels by MTSat Tb threshold C-Pol CFADs for MTSat-identified systems that cross over
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+ General methodology (Futyan & Del Genio o Y oo oo o o
2007; Williams & Houze 1987):

. . | ottty 562) T inesecony 652 MMCR CFADs for systems that cross over Darwin as a function of
+Identify convective cores and cold anvils as — e — o — - lifecycle stage. Mature systems have more ice cloud reflectivities at
contiguous regions Yvilh Tb < 215 K and Exampk; o eomrooh st et o o TN ot high values (> 10 dBZ) than developing or dissipating systems.

Tb < 235 K, respectively panels), C-Pol (middle panels), and MMCR (right panels).
+Track systems in successive images by
requiring 50% overlap of core or cold anvil
+Keep systems > 400 km? and > 2 hours long
+Calculate statistics (lifetime, min Tb, radius) of . . .
4. Preliminary Observation/Model Comparisons
each system
+ Define lifecycle stage based on maximum imi i isti
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Tracks of convective systems in the analysis domain starting Dec 1-3, 2005 (left) and Jan 05) Bl ‘§ 00
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H L | L H Analysis of diurnal cycle of convective systems following Pearson et al. (JGR, 2010). 0 5 10 15
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colors indicate times where there are more systems of that size then average, blue colors Average lifecycle of convetive systems of diflerent lengths (Pope et al. JGR.
when there are fewer. Statistics are noisy for large systems because of small sample 2008) for MTSat (solid) and WRF (dashed). WRF agrees wellfor minimum Tb,

sizes. WRF does reasonable job for small systems (< 50 km radius), although but has stee

per slope than observations for radius of system > systems may
underestimates secondary maximum at 18 UTC. WRF has stronger diumal cycle for grow faster in WRF than in observations.
large systems than observations.

Following Futyan and DelGenio (2007), we define lifecycle stage by fitiing polynomials to radius and
minimum brightness temperature of system. In ‘developing stage, system has not yet reached
minimum brightness temperature; in ‘mature’ stage, system has reached minimur brightness,
temperature, but not maximum radius; ‘dissipating’ stage is after system has reached maximum radius.
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