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Motivation

A TCs vary considerably in size (Merrill 1984) and shape

A r=0.28 for storm size vs. intensity
A differences generally attributed to synoptic environment

~— A, 7 S P

B4 *| Hurricane Floyd
- Max Wind: ~110 kt
: s Pressure: ~ 930 hPa

L IRR % o
: -

Figure: Hill and Lackmann (2009) Fig. 1




Motivation

A TCs vary considerably in size (Merrill 1984) and shape

A Large-scale moisture influences:

outer rainband activity and inner core TC structure
(Kimball 2006, Hill and Lackman 2009, Matyas and Cartaya 2009)
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Research Question

How does the TC moisture budget
evolve in the period around landfall?




TCs In NARR

(manuscript in submission)
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Moisture Budgets

A Moisture convergence accounts for the majority of the TC
moisture budget. (Malkus and Riehl 1960, Braun 2006, Trenberth et al. 2007)

A Moisture convergence is correlated with TC precipitation over
land and ocean. (Jiang et al. 2008)

Table 1. Linear Correlation Coefficients of Storm Volumetric
I) Rain Versus Each of the Following Parameters: Mean TPW, HMC,

OSF, and HMC+OSF Within 5° Radius and Maximum Wind

w Speed
Linear Correlation Coetfficients Land Ocean All
Volumetnc Ramn vs. Max. Wind (.51 .52 (.56

Jumetric Bain ve y {1 3K (53 (3
metnc Rain vs. HMC
PEP—— olumetnc Ram vs. OF U.45 0.4 U.3
Volumetric Rain vs. HMC+OSF 0.60 0.63 0.66 I

Source: Jiang et al. (2008)




Shape Metrics

1. Search over 600 km radius from TC center.
Use (2 mm) threshold to ID shapes. Convert to binary.

Find centroid & convex hull for each object (>10pix).
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Shape Metrics

Quantify spatial features using digital topology (image analysis)
Selected refs: MacEachrin (1985), Loncaric (1998), Matyas (2008), Aghakouchak (2011)

Roundness (R) . 4mxArea ( logiy Area "\-‘2:'\/\1
- area:perimeter ratio | R'=——— 5 logro 72,
searc

A uses only largest cluster
*size ¥actor

Cohesiveness (C) NC —1
\1 a (NC + log,g Area )]

NC
Area;
- related to C= Z( )
i=1
(Aghakouchak 2011) H—Iﬁ—’

- ConvexArea;
connectivity

solidity connectivity NC= # clusters
Dispersiveness (D) NC
N : Areaq; Teentri
- distribution of mass D= Z — 2
= Zj Area; \Tsearch

weighting o wobbl ed




Results
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