Contributions of GPS Data to

Severe Weather Forecasting
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Introduction

Every successful weather forecast starts with
atmospheric observations.

While having good observations does not
guarantee an accurate weather prediction...

...not having them virtually guarantees a poor
forecast.

Nowhere is this more true than along the coasts
of the U.S.

he data




Let’'s Talk About the Gulf of Mexico

» Most of the atmospheric moisture for the
Eastern 2/3 of the U.S. comes from the Gulf of
Mexico.

*  Moisture flow off the Gulf is responsible for the
generation of severe weather (thunderstorms,
lightning, tornados) along the coast and farther
inland.

- Water vapor derived from the evaporation of
uel” that drives tropical storms




Tropical Storm Variability

As the next few slides illustrate, there is lots of
natural variability in severe weather originating
from or coming in-to and out-of the Gulf.

Few years were as memorable as 2005, but by
any account 2007 was a very strange year.

2007 started off with ST Andria on May 9 and
ended with TS Olga on December 12.
Hurricane season officially starts on June 1 and
ends on November 30.

ade



2003 Atlantic/IAS Tropical Storms
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2004 Atlantic/IAS Tropical Storms
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2005 Atlantic/IAS Tropical Storms
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2006 Atlantic/IAS Tropical Storms
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2007 Atlantic/IAS Tropical Storms
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2008 Atlantic Hurricane Season
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Why We Need Improved Observations

Timely observations provide “situational
awareness” to forecasters, decision makers and
the general public.

Observations help define the initial conditions
for numerical weather prediction models that
provide our long-range weather forecasts.

Poor or absent observations usually result in
erroneous forecasts.

rvations with higher (temporal




Background

The satellite Global Positioning
System (GPS) was developed by
the U.S. Military to provide high
accuracy positioning, navigation
& time transfer information
anywhere on Earth under all
weather conditions.

_— , The radio signals transmitted by
. ! the GPS satellites are refracted

(i.e. slowed and bent) as they

travel through the atmosphere.

ThIS Introduces apparent delays
ne arrival of the GPS signals
In the position



Background

Geodesists developed techniques

’ to model tropospheric signal
= R~ %:? delays as “noise” and remove
e g b ey R them to improve survey accuracy.
e A NN _ _
RS AT S In 1992, Mike Bevis (then at

NCSU) and others proposed that
_______ this noise was actually a “signal”
e RS EHERS - > that could be used to measure

e water vapor in the lower
atmosphere.

Understanding the implications of
this for weather forecasting, NOAA
aborated with several
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@ Overview of GPS Meteorology
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Pressura (hPa)

GPS Water Vapor Observations During
Hurricanes lvan (2004) & Katrina (2005)
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Here’'s What Hurricane IKE Looked Like From
Three Sites Iin the Houston-Galveston Area
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Lessons Learned

* Need more surface and upper-air observations.
v~ Complete NDGPS.

v~ Put GPS offshore: on islands & drilling
platforms.

v Expand GPS coverage along the coasts of
the U.S., Mexico, the Caribbean, and
Central America.

ore resilient.




Thanks for your attention!

Any gquestions?




Contact Information:

Seth |. Gutman, Physical Scientist
NOAA Earth System Research Laboratory (ESRL)
325 Broadway R/GSD7
Boulder, CO 80305-3328




NOAA Hydrometeorological Testbed
Program

Regional Implementation Strategy

kMean annual
precipitation
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The national Hydrometeorological Testbed program will be
implemented incrementally in different regions of the U.S.

Evaluate promising new
observing systems and
techniques to improve
numerical hydrological
prediction and nowcasting.

Assess their value in terms
of Improvements in
regional Flood/Flash Flood
Warning and Quantitative
Precipitation Forecast
(QPF) performance.

Use these results as an
objective basis for making
decisions on transitions to
operations both in the test
region and nationally.
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