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1. Study Tropical Cyclone (TC) activity

2, Compare our results with ECMWF

3. Can GPS RO provide an insight in a hurricane’s core?
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The recipe for Tropical Cyclone formation is:

{ '." " .
DS

- Late summer over the oceans

- Sea surface temperature > 26 °C

- Eye; eye-wall; spiral rain brands

1. Insensitive to clouds and precipitation

2. High vertical resolution: 100 — 200 m (in troposphere)
3. Global coverage

October 30
2012  Tropical Cyclones 6" FORMOSAT-3/COSMIC Meeting, 2012 4




NASA

n ! ! Postdoctoral Program
I n t rO d u Cth n 2 > administered by Oak Rldge Associated Universities

Mendelsohn et al., [2012] describes in great detail future

projections of tropical cyclones in society

Economic impact: Forecast of baseline damage

The present annual global damage from tropical cyclones
is US$26 billion (which is equal to 0.04% of the gross world
product (GWP)".

Example: New Orleans — Hurricane Katrina

October 30
2012  Tropical Cyclones 6" FORMOSAT-3/COSMIC Meeting, 2012 5




NASA

\
M eth O d O 1 O 5)“ Postdoctoral Program
d 7 administered by Oak Ridge Associated Universities

COMPONENTS OF SOFTWARE (double collocations)

« Extract GPSRO
to ECMWF

operator
* GPSRO: Refractivity
 ECMWF Temperature

» Compare profiles

pressure levels with reference
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JTWC Hurricane locations
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Figure 1: The tropical cyclone locations from the Joint Typhoon Warning Center (JTWC) between 2002 and 2010 (top)
and the distribution of their collocated GPSRO events as function of distance from the storms’ center up to 600 km
(bottom).
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ECMWF humidity

GPS data seem to capture the
general characteristics of
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GPS/ECMWF water vapor pressure ECMWF water vapor pressure
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1. GPSRO captures the morphology of Tropical Cyclones

*%

2. GPSRO sees the same features as AIRS Tropical Cyclone studies *

3. GPSRO can (potentially) be used to probe the inner core (eye) of Tropical

Cyclones

“Wu, L., H. Su, R. G. Fovell, B. Wang, J. T. Shen, B. H. Kahn, S, M. Hristova-Veleva, B. H. Lambrigtsen, E. J. Fetzer, and J. H. Jiang (2012), Relationship of environmental relative humidity with North Atlantic
tropical cyclone intensity and intensification rate, Geophys. Res. Lett., d0i:10.1029/2012GL053546.
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In progress research:

* Focusing in the inner core (0 — 100 km) and outer core (100 — 200
km)

* Comparisons between these two regions

Future research plans:

* Focus on the eyewall and investigate the moistening of the upper

troposphere through “water vapor injection”
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