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Objective

Long-term rainfall risk from TCs at a given location A:
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Approach to long-term risk modeling
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1. Vertical winds

Vertical wind velocity at H=1km
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2. Rain due to large-scale wind convergence

Assumption:

rainrate= upward water vapor flux at the top of the boundary layer
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Validation: (a) case study using MM35

Hurricane Frances (Aug. 29- Sep. 01, 2004)
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Validation: (b) using PR/TRMM data
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Rainfall asymmetry due to motion

Rainfall asymmetry
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<° Shear: the difference between the 200 (~10km) and
800-hPa (=3km) wind velocities in the annular region
between 200 and 800km from the TC center

» On average, shear points to the right of motion... (~ 75°)
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» A motion based parameterization of rainfall asymmetry suffices for risk analysis



3. Statistical model for rainfall fluctuations

An observer-type approach:
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Statistical model for 7, (/) given y

Jeanne (2004)
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Two statistical models

> Maxima approach :
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...overall evaluation

» For each spatial scale | and distance y, use the model = | I,..(I) = Lysr € Yma(])

to calculate the theoretical non-exceedance probability of the empirical maxima.
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Conclusions

» We developed a statistical framework to calculate peak rainfall intensities
from TCs:

o Explicit parameterization of the hurricane: 0=[V ., R .V, v]T

e Physical model to obtain large-scale rainfall given 0

[,0:(D)10] < (inter-storm variability)

» Scale dependent statistical model for rainfall fluctuations
\ (intra-storm variability)

< We showed that for risk analysis it suffices to parameterize rainfall
asymmetry in terms of motion = TC tracks readily available

= We validated the model using MMS5 and PR rainfall data from TRMM

 effect of topography during landfall

e areal reduction

Future work {






