HS3 Science Team Meeting
April 29 – May 1, 2014
NASA Research Park, Moffett Field, CA

Links to all cleared presentations are displayed in blue and can be downloaded directly from the ESPO server. These presentations, along with posters and the attendees’ list, are also available on the HS3 website: http://espo.nasa.gov/missions/hs3/content/HS3_Science_Presentations

Tuesday, April 29
1. Introduction (Kakar)
2. HS3 Review and Planning (Braun)
A. Current evaluation of HS3 science goals
i. Environment
a. Role of the Saharan Air Layer (SAL) on intensity change (Some Progress)
b. Storm interaction with shear produced by large-scale wind systems (Some Progress)
c. Interaction between the outflow layer and the storm environment (Some Progress)
ii. Inner-core
a. Role of deep convective bursts in intensity change (No Progress)
· Are they critical to intensification?
· How does the low-level wind field respond to convective bursts?  
· How does the upper-level warm core depend on convective bursts?
b. Impact of dry air intrusions to intensity change (Some Progress)
c. Changes in storm structure prior to and during genesis and rapid intensification (No Progress)
B. Current progress toward fulfillment of Level 1 Requirements
i. Requirement 1: Three deployments, ≥600 flight hours
a. 467 hours after two deployments
b. Minimum threshold is 300 hours after two deployments
ii. Requirement 2: Three deployments within three years with both aircraft and seven instruments
a. Will only have two deployments with AV1, no TWiLiTE
b. TWiLiTE not needed to meet environmental measurement requirements
iii. Requirement 3: Sampling of six TCs, with four flights over SAL outbreaks or Easterly Wave disturbances
a. Leslie, Nadine, Gabrielle, Humberto, Ingrid (?)
b. SAL flights in Nadine, 2 SALs in 2013, pre-Gabrielle, A95L
C. Improvements for 2014
i. AV-1 altitude performance
a. Weight
· ADELE not part of 2014 AV-1 payload
· Wiring and excess ballast have been removed
b. Looking at past flight data and running simulations to determine issue
c. Engine wash (TBD)
d. Switching payloads was considered but ultimately deemed too risky
ii. Operations
a. Aircraft will use low freeze point fuel to decrease to threshold of the aircraft’s cold fuel fault. Also, all fuel will be in place at WFF prior to deployment.
b. All GH flight crew will be based at WFF with the backup at AFRC.
c. Other ops rules should remain the same (maximum of 3 back-to-back flights, no hard down days, country clearances, VACAPES windows)
iii. Partner activities
a. NOAA
· Funding a fifth week in the field
· Flight coordination with NOAA aircraft in the Caribbean
b. HDSS (Yankee Dropsondes) test flights in the E. Atlantic with WB-57
c. AF will get Iridium sat phones making coordination easier. Improved flight tracking via MTS.
iv. TWiLiTE AFRC test flights - TWiLiTE not participating at WFF but attempting to conduct test flights in May-June timeframe. AVAPS also part of flight series acting as validating instrument for TWiLiTE.
v. Daily schedule changes
a. NASA Science Instrument Status/Planning/Mission Forecaster Presentation & Go-no-go moved to 12Z.
b. POD now submitted directly to CARCAH.
c. NASA now to draft flight region and inbound/outbound routes 48 hrs in advance of flight.
D. Actions for HS3 science team
i. Form partnerships to enhance research.
ii. Provide highlight summary slides for HS3 results when ready.
iii. Provide annual reports and highlight slides for GRIP and HS3 to R. Kakar.
E. Q&A for S. Braun
i. Extreme events may be impossible to observe if AV-1 altitude performance does not improve. Need secondary objectives if over flight of deep convection not possible.
ii. Need to look at shallower convection/outer rain bands.
iii. Multiple goals can still be achieved without getting over the inner core.
iv. Extreme overshooting tops are outliers. More changes should be made to the flight rules if possible.
3. Instruments
A. CPL (Hlavka)
B. AVAPS (Hock)
C. S-HIS (DeSlover)
D. HIWRAP (Heymsfield)
E. HIRAD (Cecil)
F. HAMSR (Lambrigtsen)
4. Global Hawk
A. NASA Global Hawk: Aircraft status, integration, ops, and schedule (Fratello)
B. HS3 pilot discussion (Neuhaus)
i. [bookmark: _GoBack]Specialized charts (“chartlets”) will be provided that will better inform those in the POR of when gear swing will take place. (ACTION: J. Neuhaus)
C. Global Hawk cruise performance (Buschbacher)
i. Known flight characteristics
a. GRIP AV-6 flights show a 1000-foot “error band” in altitude performance, which is what can be generally expected with any GH flight.
b. AV-1 and AV-6 in their HS3 configurations are showing about a 2000-foot ceiling difference
ii. Unknown issues
a. Drag influence of HIRAD is not a discernably significant impact to performance
b. Ambient temperature influence
· Simulation predicts significant impact, yet flight data doesn’t elucidate 
· Bleed air factor is not yet accounted for
c. Power extraction influence not yet investigated
d. Slope of altitude vs. weight curves steeper in flight than simulation
iii. Coming investigations (Is difference in AV-1 and AV-6 altitude performance thrust or aerodynamic based?)
a. Ground engine run comparison of AV-1, AV-6, and TN2012 
b. TWiLiTE flight with AV-6 will have a new engine and AESA 360 radome installed. Compare post-flight to GRIP flights for engine effect.
c. NGC Aerodynamicists to inspect AV-1 wings and give recommendations for cleaning up the sensitive laminar flow leading edge surfaces. Possibly significant labor involved.
d. Proficiency flights with AV-1. Configuration and objectives TBD.
iv. Q&A for M. Buschbacher
a. Removing dry weight from AV-1 will allow more time at the tail end of a flight at max altitude when gross vehicle weight (GVM) is at its minimum. GH has a fixed take off weight.  Reducing weight does not mean a lighter aircraft but does mean more fuel.
b. Taking off with a 65% fuel load (wings only), thereby reducing loiter time at a suboptimal altitude, is an option for trying to fly over a storm that is relatively near the coast. (Note: A “full tank” or a 65% fuel load are the only two fuel load options at takeoff).
c. Mission science needs to know how much quicker AV-1 can get to max altitude with a 65% fuel load. (ACTION: M. Buschbacher)
5. Field operations for 2014 deployment (Vasques)
6. Mission Tools Suite (Duley)
A. Phone app (http://airbornescience.nasa.gov/tracker/m)
i. Mobile access to aircraft info, flight tracking, flight reports, etc.
B. New functionality
i. Adding range rings around static locations or aircraft
ii. Adding flight lines for real time coordination (using FAA declination value)
iii. Plotting all aircraft tracks over a specified time range, which can be exported as .kml files
iv. Playback of archived flight tracks with associated data products, chat, etc.
7. HS3 Data at GHRC (Conover)
8. Lessons Learned
A. Mission Science (Newman)
B. Aircraft (Fratello)
C. Pilots (Neuhaus)
i. All pilots at WFF this year with backups at AFRC
ii. More NOAA and WFF pilots being trained this year
iii. Improved communications procedure should improve chase coordination
D. Management (Vasques)
9. Lessons Learned Discussion (Newman)
A. Mission science needs to know how much quicker AV-1 can get to max altitude with a 65% fuel load and what the max altitude will be with improved AV-1 performance. (ACTION: M. Buschbacher)
i. 65% fuel load would require a late afternoon takeoff
ii. M. Buschbacher’s current efforts are directed at improving AV-1 performance. After this work is complete, he can produce accurate mission-planning guidelines (max altitude, time to max altitude w/ 65% fuel load, etc.)
iii. Secondary objectives (surveying rain bands, etc.) can be achieved while waiting for AV-1 to burn enough fuel to reach maximum cruise climb altitude
B. Flight rule: Aircraft should maintain 5000 ft vertical separation from significant convective cloud tops. Exceptions: When cloud tops are above FL500, do not approach reported significant lightning activity or indicators of significant overshooting tops within 25 nm. When cloud tops are below FL500, maintain 10000 ft separation from reported significant lightning or indicators of significant overshooting tops.
i. To alter this rule would require presenting a second white paper to GH management (ACTION: Mission Science)
ii. This rule only applies to “significant” convective clouds – not just any clouds. During ATTREX mission, GH would routinely fly through cirrus. The term “significant” needs to be better defined. (ACTION: Mission Science)
iii. No significant historical turbulence data from any of the HS3 GH flights. However, turbulence data from the GH GHIS is a real-time tool, not a forecasting tool.
iv. Loosening the flight rule and thereby increasing risk to the aircraft could be acceptable to the AFRC safety board if risk mitigation is proposed alongside (e.g. if low-light camera is operational, if GHIS is operational, etc.)
10. HSRP Presentations
A. Eyewall and rainband structure as a function of shear: Implications for Global Hawk sampling (Houze)
B. Upper-level outflow, predictability, and HS3 observation impact (Doyle)

Wednesday, May 1
1. Science Team Member Presentations
A. Structure of the Saharan Dust outbreak of August 24-25, 2013 (Braun)
B. Tropical cyclone formation, structure, and longevity during HS3 (Montgomery)
C. Why is it important to HS3 science to estimate convective vertical velocity accurately? (Zipser)
D. Factors that influence the probability of tropical cyclogenesis associated with African Easterly Waves (Thorncroft)
E. Multi-scale analysis of the kinematic and thermodynamic structure of TS Humberto using dropsonde and satellite data (Halverson)
F. Aircraft observations of the multiscale structure and evolution of rapidly intensifying tropical cyclones (Rogers)
G. An update on assimilation of HIWRAP data from Hurricane Karl (Sippel)
H. Influences of dry air upon Hurricane Nadine (2012) (Hence)
I. Evaluation of satellite-derived air-sea flux products using dropsonde data (Wick)
J. Hurricane outflow structures observed during HS3 2012-13 from AV-6 dropsondes and CIMSS Atmospheric Motion Vectors (P. Black)
2. Poster Session
A. Diurnal pulsing of lightning in strong tropical cyclones, S. Stevenson, K. Corbosiero, J. Dunion.
B. “Sensitivity to humidity data assimilation for hurricane intensification and heavy rains”, T.N. Krishnamurti, R. Ross, J. Bielli, A. Thomas.
C. The entropy budgets calculated from HS3 dropsonde data, A. Juracic
D. HIWRAP observations from the HS3 campaign: Comparing retrieval techniques, A. Didlake.
E. “Planned HS3 data system”, H. Conover.
F. What can be learned from the 3-4 September 2013 Global Hawk flight into developing Gabrielle and disturbance 'Dent'?, J. Zawislak, G. Alvey, E. Zipser.
G. “S-HIS dual regression analysis for the 2012 and 2013 campaigns relative to AVAPS and CPL measurements”, D. H. DeSlover, E. Weisz, J. K. Taylor, H. E. Revercomb, D. C. Tobin, R. O. Knuteson, W. L. Smith.
H. Scanning High-resolution Interferometer Sounder (S-HIS) radiometric calibration and performance summary (HS3 2013), J. K. Taylor, H. Revercomb, F. Best, D. Tobin, R. O. Knuteson, N. Ciganovich, D. Deslover, S. Dutcher, R. Garcia, P. J. Gero, D. Hackel, D. Laporte, M. Werner.
I. “HIWRAP analysis of HS3 measurements”, S. Guimond.
J. A preliminary look at a tropical convective system phase space, C. N. Helms, J. P. Dunion, L. F. Bosart.
K. “VAD analysis of Doppler velocity for HIWRAP observations”, L. Tian.
L. Evidence of strong updrafts in tropical cyclones using combined satellite, lightning, and high-altitude aircraft observations, C. Velden and S. A. Monette, CIMSS/Univ. of Wisconsin, Madison, WI; and E. J. Zipser, D. Cecil, P. Black, S. A. Braun, G. M. Heymsfield.
M. Validation of satellite-derived cloud top heights in tropical cyclones using observations from the NASA Global Hawk and CALIPSO, S. A. Monette and C. Velden, CIMSS/Univ. of Wisconsin, Madison, WI; and A. K. Heidinger, E. J. Zipser, D. Cecil, P. Black, S. A. Braun.
N. “Genesis and persistence of Hurricane Nadine (2012) provides multiple opportunities for in situ sampling by unmanned aircraft”, T. J. Dunkerton & co-authors.
3. Impact of assimilation of HS3 Global Hawk dropsonde observations on hurricane track and intensity forecasts from NCEP operational HWRF model (Tallapragada)
4. SHOUT: Sensing Hazards with Operational Unmanned Technology: NOAA's multi-year plan to deploy the NASA Global Hawk aircraft for high impact weather (M. Black)
5. HSRP Presentations
A. Hurricane Karl’s structure (Cecil)
B. Utilizing NASA reconnaissance assets to investigate hurricane upper-level warm core evolution, inner core pulsing, and near-environment moisture interactions (Dunion)
6. Discussion/review of science operations (Braun)
A. East coast vs. West coast operations for 2014
i. Logistics issues, such as fuel, make this an either/or situation. “Suitcase” flights out of AFRC are not an option.
ii. No overflight permission from Mexico or Central America so getting to the EastPac from WFF is impractical.
iii. NOAA will be operating three aircraft in the Atlantic. Collaboration is a strong motivating factor to remain at WFF.
iv. During the period of HS3, there is higher probability of storm activity in the EastPac vs. the Atlantic due to El Niño.
B. Flight rules
i. Need to work with the pilots to clarify the rule language
ii. Any proposition of further changes to the flight rules needs to be made by mid-June
iii. Camera improvements are critical to improving pilot situational awareness regarding convective towers along the flight path

Thursday, May 2
1. HSRP Presentations
A. What controls tropical cyclogenesis: Moisture or moist static stability? (Raymond)
B. Some preliminary results on the upper outflow layer of Hurricane Sandy (2012) (D-L. Zhang)
C. The PSU realtime WRF-EnKF system for HS3 and dynamics and predictability of Nadine (2012) (F. Zhang)
D. Investigation of lightning structure during the rapid intensification of Hurricane Earl (2010) (Corbosiero)
E. Sensitivity to humidity data assimilation for hurricane intensification and heavy rains (Krishnamurti)
F. The influence of environmental moisture on intensification of Hurricane Earl (Fovell)
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