Hurricane and Severe Storm Sentinel (HS3): A Multi-Year NASA

Earth Venture-1 Investigation
Scott A. Braun, NASA/GSFC, Paul A. Newman, NASA/GSFC, Marilyn Vasques, NASA/ARC

Instruments (continued)
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* The Environmental GH will be tasked with sampling the 3D environment surrounding tropical systems, Tropospheric Wind Lidar Technology Experiment (TWILITE): TWILITE is a scanning direct-detection Doppler

HS3 will obtain observations critical o improved understanding of genesis and intensification processes and including the detailed structure of the SAL (dust vertical structure, temperature and humidity, winds). lidar that will collect full profiles of the vertical structure of the horizontal wind field in clear-air conditions

to assessing the impact, both in terms of research and applications, of advanced observing technologies on model- * The Over-Storm GH will do repeated sampling of inner-core precipitation and wind structure. from the lower stratosphere fo the surface.
ing and analysis. HS3 will obtain unprecedented observations of the storm environment and inner-core region by * The aircraft will fly in-series instead of simultaneously because of manpower costs. However, one GH " TOTE G boak N S N 5 TWILITE QuickLook: Twilte LOS Wind )
deploying two of NASA's new set of Global Hawk (GH) aircraft, capable of 25-30-h long flights from NASA's can be going out while the other is returning. 3 R PO TR
Wallops Flight Facility (WFF) in Virginia. » Turn-around time for a given GH will be ~48 h. o B e s 15 -10%

* Flights will be coordinated with other research and operational aircraft to improve spatial and temporal g T 10 s

sampling.. i T s
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* What is the role of the large-scale environment in Atlantic tropical cyclone genesis and intensification? N A Y i L - : : : | ~107.078 ~107.311 107547 ~107.783 ~108.013
* What is the role of storm internal processes such as convective bursts and vortical hot towers? . -- i . : : .
* To what extent ar these processes predictable? 3N - : SRR o MR AR IR i REEEEEEEL LR EEEEED R -
o LR GH.Environmental flights : : = Dropsondes: The Advanced Vertical Atmospheric Profiling System (AVAPS) dropsonde system provides in situ,

Specific goals include addressing: 35N Laaid - NI 'tk s S A e S ST high vertical resolution profiles of basic atmosphere state variables including temperature, pressure, humidity

* The structure and role of the Saharan Air Layer (SAL) and winds. AVAPS can release up to 89 sondes per flight.

* Genesis processes such as the role of wave "pouches” and top-down or bottom-up development
» Convective bursts and associated wind field changes
* Warm-core formation and evolution

High-altitude Imaging Wind & Rain Airborne Profiler (HIWRAP): HIWRAP is a dual-frequency (Ku- and Ka-
T _ band, or ~14 and 35 6Hz), dual-beam (30° and 40° incidence angle), conically scanning Doppler radar. HIWRAP
15N 4 g1 NSRS O T | : W il o will map radar reflectivity and full tropospheric winds from cloud and precipitation volume backscatter mea-

Influence of the Saharan Air Layer (SAL), | surements, and estimate ocean surface winds using scatterometry techniques similar to NASA's QuikScat.
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1600 it 1020 200 High Altitude MMIC Sounding Radiometer (HAMSR): HAMSR is an all-weather atmospheric sounder. HAMSR
- will monitor the atmospheric state by retrieving 3-dimensional profiles of temperature, water vapor and cloud
o e liquid water. The measurements can also be used to estimate precipitation rates and provide information on hy-
CONVELTIVE .. S drometeor distributions. HAMSR scans cross track below the GH and has a +45° field of view.
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Measurements from the Environmental GH Payload 1“8 'l
HS3 Observing Strategy » Continuous sampling of femperature and relative humidity in the clear-air environment from the scanning High- 12 W,
- HS3 will utilize two Global Hawk unmanned airborne systems, one specifically designed for sampling resolution Interferometer Sounder (S-HIS). g il 2
the storm environment and the other for storm internal processes. - Continuous wind pr'ofiles in clear air from the TWILITE wind lidar. £ 8 | 20;§ e
- HS3 will operate from the Wallops Flight Facility in Virgina » Full tropospheric wind, temperature, and humidity profiles from the AVAPS dropsonde system. £ ° 1 2
+ HS3 includes 3 one-month deployments in 2012-2014, with 270 science flight hours (approximately » Aerosol and cloud layer vertical structure from CPL. * | B
10-11 flights) per deployment. 2 i, .
Measurements from the Over-Storm GH Payload o 200 800
* Three-dimensional wind and precipitation fields from the HIWRAP conically scanning Doppler radar. - ) o = = : ———
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Endurance > 30 hours » Surface winds and rainfall from the Hurricane Imaging Radiometer (HIRAD).

* Measurements of temperature, water vapor, and liquid water profiles, total precipitable water, sea-surface

. ) i : Hurricane Imaging Radiometer (HIRAD): HIRAD is a C-band radiometer that has been developed to retrieve
temperature, rain rates, and vertical precipitation profiles from HAMSR.

ocean surface wind speed and rain rate within tropical cyclones through category 5 hurricane intensity. Similar
in concept to NOAA's SFMR, HIRAD adds the capability for cross-track wind retrievals. The example below is

= from the GH's first ever hurricane flight over Hurricane Earl during GRIP.
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