Global Monitoring of
Tropical Cyclones with a
Dual-Frequency Scatterometer
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3 Hurricanes and Climate:
Why So Important?

e Long-term changes in hurricane frequency, intensities,
and durations, depending on their existence and
magnitude, could have significant societal
ramifications worldwide due to direct impacts

Tropical cyclones play a key role in the global energy
and moisture budget, so changes in their intensities
and durations could be significant

Tropical cyclone intensity change is our #1 forecast
Improvement need, and requires accurate climatology




3 Hurricanes and Climate:
Challenges

e The ongoing historical data record is insufficient for

identifying long-term changes in global hurricane
Intensities and durations

 Difficult to improve forecasts on tropical cyclone

Intensity and structure, when those parameters are
so often inaccurately observed




Tropical Cyclone Observational Platforms since 1900
lags and jand observations ' '

Trarfsmittedéshi obéervatioéls

Raaiosondé netwoék weatEer ballcions

Milité\r Aircréft Recdfnnaissafhce

Coasléal Radafr Netwotk (Conventional) (Doppler
; ; _b ;

Ajircraft Reconnaissance {Research

P:olar-OrE)iting Saiftellites (EConveritionaI) éMicrowéve
Geéstationeiri Satellites I

Aircraft launched Dropsdndes (Gmega) éGPS) i
Ocean Data Buoys ,i

Scatierometer Data {kaSCAT

|

Steppesd Frequ=ency Mu:rowave Radlome

1900

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010



Geostationary Satellites
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e Best data source
to monitor
tropical cyclones
on a nearly

continuous basis -

YISTELE NORA

September 15, 2004

In most of the
world’s tropical
cyclone basins,
most of the time,
It’s the only data
source




The Dvorak Technigue
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No Threat to Land
Mostly Satellite Data
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Dvorak
Technique has
limitations







Recon Flight Level (10,000 ft) Winds
Hurricane Georges 9/20/98 20-23Z




Hurricane Humberto 2001

Flight level Flight level/drops Flight level/SFMR



QuikSCAT Limitations in TCs

At most two passes a day
at low and mid-latitudes

Gaps between swaths
approach 1000 km in deep
Tropics

Sensitive to rain  problem
iIn TCs and elsewhere

— Resolution, instrument
design, rain effects

Directional uncertainty
limits ability to identify or
locate TC centers

« Subjective analysis of
“ambiguities” by forecaster
required

The unavailability of data
near shore
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