This is an update from Ed Zipser as of June 18, outlining progress during the past week or so of flight patterns, and multi-aircraft scenarios. Some illustrations are attached, with thanks to Mike Black for stepping up, and to all those who have given their inputs from all 3 projects.  Any omissions or deficiencies are my responsibility- please send comments or corrections via the Collaboration Web Site or by email to me with copies to “the usual suspects”.s

A.  Overall Priority List for types of missions by NASA aircraft during GRIP:
	
	The following list represents a set of DRAFT GOALS rather than a firm commitment of any kind.  Obviously, what we can actually accomplish depends upon the weather situations, where suitable targets for genesis missions and “rapid intensification” (RI) missions exist, status of the various aircraft, etc, etc.

DC-8:  Assume 100-110 research hours available, or up to 12-14 research flights at an average of 8 hours per flight.
(Note that each “suitcase deployment to (say) St. Croix would subtract about 6-7 hours from the total available.)

• Genesis flights:  Ideally, 3 in developers, 3 in non-developers
• "RI" flights (in named storms, not necessarily hurricanes):  Ideally, 3 that intensify, 3 that don't
• Cloud Microphysics missions:  2 (at 4 hours each).  Note that we will attempt to accomplish these goals during modules attached to genesis or RI flights, but dedicated missions are an option if this proves too difficult.

Global Hawk: Assume 240 hours available, or 8 missions at 30 hours each.  Current thinking is that with several days necessary between flights, no missions much shorter than 30 hours are being planned.  Given a choice of viable targets, priority goes to those west of about 60°W, to be able to have more than 7-8 hours on-station time. This will permit more than a single pattern, and/or time for a module, e.g., a coordinated pattern above the DC-8 or WB-57, or a convective burst or microphysics module.

• Genesis flights:  Ideally, 2 in developers, 2 in nondevelopers.   
• RI flights (in named storms, not necessarily hurricanes):  Ideally, 2 that intensify, 2 that don't.  A high priority will go to storms in the Gulf, western Caribbean, or western Atlantic, for maximum on-station time.

WB-57: Assume 64 hours available, or 10 missions at 6.4 hours each. Background: HIRAD is designed to work best in winds > 20 m/s, and will not give good results for winds if they are less than 10 m/s.  Therefore there is high priority to fly the WB in named storms.  Since both HIRAD and AMPR are desired in connection with cloud microphysics objectives, we should consider a small number of dedicated flights for microphysics modules, or for coordinated patterns together with HIWRAP on the GH.  Also we note that it is a high priority to fly in named storms in such a way that HIRAD data can be compared with that from the NOAA P-3s.  This requires mapping of the wind field in the same storm at roughly the same time, attempting a coincident “stack” is not necessary.

• RI flights:  4 that intensify, 4 that don't.
• Microphysics, intercomparisons, or missions of opportunity: 2

B. Flight patterns: Consider these as building blocks. Some are lengthy enough that there may not be time for add-on modules, depending upon ferry time, etc. The modules are often of order one hour to execute, but several of them can be challenging to set up if more than one aircraft is involved. ATTACHED are

(1) GRIP Flight Tracks, Version 3 (June 18, 2010).  See the last 2 slides that may be used to separate DC-8 mission targets from Ft. Lauderdale from those that would require a suitcase deployment to the Antilles. Also, the last slide has range circles for the GH that indicate on-station times.  Genesis patterns are for jet aircraft from all 3 projects; These include (1) the square (or rectangular) spiral, planned when there is some evidence of a system-relative vorticity center, with or without deep convection near that center, and (2) the lawn mower, planned when there is no consensus on the location of such a vorticity center.  See the tri-project multi-aircraft scenarios for the desired combinations of aircraft, and their spacing in time, for genesis missions.  Note that the goals of PREDICT do not include storm systems after genesis, so the G-V would not target systems once named, but the NOAA and NASA aircraft very well might continue.

Note that the square spiral and lawn mower patterns for genesis missions will have dropsonde spacing on 150-160 km for the G-V, but not necessarily that far apart for other jet aircraft.

The remaining patterns are mainly intended for named storms.  They include the figure-4, rotated figure-4, butterfly, and star.  Please note that these patterns are scalable.  That is, they can easily be modified in total length, and time to execute, to adapt to storm dimension, and especially if ferry time dictates longer or shorter time in the pattern.

The science teams understand that the pilots, especially for the WB and GH, may wish to plan options for named storms that avoid strong convection near the storm center.  The star pattern is designed to avoid the center, or a strong eyewall near the center, if that is suspected before takeoff.  The other patterns are designed to go through the center, but it is well understood that regardless of where pilots encounter convection that should be avoided, that ANY of these patterns, including the ones intended to go through the center, will be so modified.  It should be noted that the science teams have interest in named storms ranging upwards from minimal tropical cyclones with maximum winds of as little as 20 m/s, and many such storms will have deep convection at a variety of locations, not necessarily near the center.

(2) Convective burst module, intended mainly for P-3 and DC-8, but could perhaps be attempted by GH after some experience gained.  This is intended as a target of opportunity, taking ~ 1 hour, when suitable conditions are encountered, perhaps near the center point of a square spiral (genesis mission) or at any location in a named storm where an active mesoscale convective system exists.

(3) Cloud microphysics modules prepared by Andy Heymsfield and colleagues, intended for the DC-8.
Note that more discussion is needed between Andy’s team of microphysics experts, and others on the science team, to get a better handle on the right conditions for doing these modules.  There is a possibility that the science team will consider 1-2 short flights of the DC-8 to accomplish some of these goals if they prove difficult to do as add-ons, and if the flight hour situation permits.  Note that there is still some work to do to add some preferred combinations of the DC-8 with other aircraft for the cloud microphysics modules.

(4) Tri-Project multi-aircraft scenarios. Listed below are changes made so far to the June 10 draft.
• The WB-57 has been changed from the ~21-03 UTC to the ~09-15 UTC flight time, for two reasons. Because of AWRAP on NOAA 43, that is preferred to NOAA 42. Also, because of a preference to underfly HIWRAP and AMPR, the GH is the preferred aircraft to be with the WB rather than the DC-8, if available.
• A module will be added later for a coordinated flight pattern over strong winds for the WB + GH (Gerry Heymsfield and Tim Miller have this action).
•  For genesis patterns together with PREDICT, our present preference is for the DC-8 will take the time slot from 21-05 UTC rather than the 00-08 UTC that some have suggested. The former is preferred for overlap with the radar capabilities of the NOAA P-3, while the latter would be preferred if filling the center of the time gap between G-V flights is a higher priority on some occasions.

As always, further comments and suggestions are welcome.
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