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Chapter 2.  Scientific Mission Planning Organization and Intensive Observing Period Definition

This chapter describes the organization of scientists that will conduct the mission planning process. This involves several steps including preparing a facility status report, a weather forecast, and the preparation of proposals of scientific missions by T-PARC investigators.   These components are the ingredients for the daily planning meeting, during which a mission plan is formulated and mission staffing decisions are made. The subsequent implementation steps, including the mission planning, alert sequence and the mission execution itself, will be discussed in Chapter 3 and 4.
2.1
 Science Steering Committee (SSC) 
The T-PARC SSC is a steering committee proposed by the World Meteorological Organization (WMO) World Weather Research Program (WWRP) and THORPEX Project Office.  This international group will provide advice on developing the field deployment strategy for T-PARC.  The committee members will report on the status of T-PARC and collaborative programs to the appropriate programs in their nations and to the Chief of the WMO’s World Weather Research Program (e.g., THORPEX and the Tropical Meteorology Research Program). The committee members will encourage and further: i) Research in their nations on T-PARC related topics ranging from applied and operational efforts to basic research within the academic community: ii) International collaboration on T-PARC related research; iii) Cooperation between the operational and research communities to transfer knowledge to improve our predictive skill of high impact weather events over and “downstream” of East Asia and the Northwest Pacific Basin.

The members of the T-PARC SSC are:

Chair:  Prof. Patrick A. Harr, Naval Postgraduate School, USA

Co-Chair:  Dr. Tetsuo Nakazawa, Meteorological Research Institute-Japan Meteorology Agency, Japan

Co-Chair:  Dr. Martin Weissman, Deutches Zentrum fur Luft- und Raumfarhrt (DLR), Germany

Dr. Dehui Chen, China Meteorological Agency, China
Prof. Russell L. Elsberry, Naval Postgraduate School, USA

Dr. Timothy Hewson, European Center for Medium-Range Weather Forecasts, UK

Dr. Hee-Sang Lee, Korea Meteorological Administration, Korea
Dr. Ron McTaggart-Cowan, Canada Meteorological Center, Canada

2.2 
Science Group








The T-PARC Science Group is made up of all of the PIs participating in the project.  The scientists are an international body associated with participating facilities, national research institutions, universities, and government agencies.  These scientists have the key responsibility to work together to accomplish the T-PARC research objectives.  All scientists are welcome to participate in the development of the daily T-PARC scientific mission proposals.  A smaller sub-group of investigators and national scientific representatives will make up a Mission Planning Team (MPT).  The MPT will be lead by the T-PARC Science Director.

2.3 
Science Director 
The Science Director is a member of the T-PARC science group and is located in the Monterey Operations Center.  The Science Director is responsible for overall coordination of the project with respect to meeting individual science objectives.  The Science Director will work with the Operations Director to direct project resources in an optimal manner for each mission objective.  The specific responsibilities of the Science Director are:
· T-PARC Director for scientific mission decisions
· Co-chairs T-PARC Daily Planning Meeting
· Leads daily mission planning discussion
· Decides (in consultation with Mission Planning Team) the final deployment of all US facilities
· Provides Science Progress Reports to Daily Planning Meeting
· Works with Operations Director (OD), flight scientists and aircraft facilities to produce flight plans for US aircraft and coordinates these with the other two aircraft in case of multiple aircraft missions
· Prepares Daily Mission Summary Report

· Co-chairs special science meetings
· Position may rotate over weekly or biweekly intervals

2.4 
Mission Planning Team
The Mission Planning Team will be chosen by the Science and Operations Directors to provide guidance and direction during the day-to-day execution of the field phase of T-PARC.  The MPT members will be chosen from member of the science group currently participating at an operations center.  It is anticipated that the membership will change during the field season to accommodate schedules and availability.   The organization and functions of the MPT is outlined below:

· Composed of 3-4 T-PARC PIs with a broad perspective of T-PARC objectives representing participating nations and facilities, a science representative of each core science theme (i.e. formation, ET and targeting), the Science Director and Operations Director for a total of 7-8 individuals.

· Advises the Science Director during the mission planning process to facilitate achievement of T-PARC science objectives as described in the Science Overview Document and elsewhere in this Operations Plan.

· Assists the Science Director in defining the Intensive Observing Period (IOP), primary and secondary science objectives and facility deployment schedules.
· Membership will be rotated during the field campaign.
· MPT members must be present in person at the MOC or other Operations Centers to participate in various planning activities and participate in all Daily Planning Meetings during their rotation.
The Science Director, Science Group and MPT will have the day to day responsibility for selecting, developing, planning and executing the T-PARC mission objectives to address program science goals.  In general, all project participants are encouraged to gather in a Daily Science Meeting (DSM) to discuss potential mission objectives for the new or continuing Intensive Observing Period (IOP).   Results from the DSM should be a set of primary and secondary science objectives that will be recommended to the Daily Planning Meeting (DPM).  After the DPM, the MPT and Science Director will meet as needed to select a single primary and secondary set of objectives.  Multiple primary objectives may be possible depending on the location and availability of airborne facilities to conduct simultaneous missions in different regions of the T-PARC domain.  The timing of DSM and DPM meetings and MPT decisions are described in Chapter 4. 

2.5 
Falcon Steering Committee, Coordinator and Falcon expert groups
The Falcon Steering Committee (Falcon SC) consists of one assigned representative of every funding institution. 

Dr. Martin Weissmann (DLR, Germany) 

Prof. Patrick Harr (represents the NSF contribution, USA)

Dr. Tetsuo Nakazawa (MRI, Japan)

Prof. Sarah Jones (FZK, Germany)

Dr. Ron McTaggert-Cowan (Environment Canada)

Dr. Hee-Sang Lee (METRI, Korea)

Dr. Jochen Dibbern (EUCOS, European Institution) 

The committee will decide on fundamental research and operational issues for the Falcon deployment. The DLR representative acts as coordinator for the committee and for the aircraft operations during the field campaign. 

Two international expert groups with approximately 10 members will be established by the Falcon SC for the planning of aircraft missions. One team will address Typhoon targeting missions (and the secondary objective of non-Typhoon targeting), the other one ET and downstream impact (and the secondary objective of ridge building and tropical moisture export missions). Each expert team evaluates the meteorological situation with regard to their respective science objectives and makes recommendations for possible Falcon research flights to all actively participating SC members before the DPM. In the event of a consensus among the expert teams, the SC decisions will follow the recommendation of the expert teams. Otherwise, the decision is made by all actively participating SC members.
For every research mission, one member of the responsible expert team will be chosen to act as mission scientist who is responsible for coordinating the research ideas from the respective expert team and for planning the mission together with the Falcon Coordinator or representative. The final decision (go or no-go) for the aircraft will also be made by the mission scientist and the Falcon Coordinator, but will be in close cooperation with the T-PARC Science Director and people responsible for other platforms that are relevant for a particular research mission.

The expert groups will also include members from the MPT in Monterey and a representative of the DOTSTAR team to ensure good coordination between the different aircraft.

The ET Team contains the following members:

Chairs: Patrick Harr and Sarah Jones

Members: Doris Anwender, George Craig, Chris Davis, Jenni Evans, Tim Hewson, Naoko Kitabatake, Ron McTaggart-Cowan, Chris Velden

Observers include the Atsugi team, Tetsuo Nakazawa and Martin Weissmann.

The Typhoon targeting team contains the following members:

Chairs: Tetsuo Nakazawa and Martin Weissmann

Members: George Craig, Rolf Langland, Hee-Sang Lee, Hyun-Mee Kim, Sharan Majumdar, Carolyn Reynolds, Chun-Chieh Wu, Munehiko Yamaguchi 
Observers include the Atsugi team, Pat Harr and Sarah Jones.

Members of Atsugi forecast and mission planning team include: Doris Anwender, Kotaro Bessho, Johannes Dahl, Florian Harnisch, Lisa Klanner, Simon Lang and Andreas Schaefler
2.6 
Decisions on Extra Japan observations  
Special intensive observation periods (IOP) will be defined in Japan based on the following conditions.

(a)  A typhoon exists in the area (20N-30N, 125E-140E).

(b)  A typhoon is forecasted to exist in this area within


the next 24 hours.
When these conditions occur, the possibility of the defining the observation period will be based on the "sensitivity analysis" of projected growth of initial condition errors and difficulty associated with the typhoon track forecast.  Forecast difficulty will be based on the spread among ensemble members from several operational global ensemble prediction systems.

The special observations to be taken include:
  i)  upper-air soundings from ships located in East China Sea and East of Okinawa;

 ii)  four ground stations (Ishigaki, Minami-Daito, Naze and Hachijo)

 ii)  drop sondes by aircraft
iii) rapid-scans by MTSAT-2 (two modes, 15-min hemispheric scans and 7- or 4-min local 
scans in one hour)

The above observations will be implemented by instruction from JMA.  However, depending on the T-PARC mission profile, only a subset of the above observations may be implemented.

The IOP starts at 1200 UTC, Day -1, and ends 1200 UTC, Day 0. When aircraft observations will be included in the IOP, it is assume that the aircraft will operate such that the observations will be made available to the 0000 UTC integrations of operational numerical models. Thus the IOP will be defined to extend throughout the whole aircraft observation period. Although the basic duration of an IOP will be 24 h, it is possible that an IOP may extend two days. This could be caused by slow movement of the typhoon or if there are  two typhoons meeting the above criteria. It is assumed that four IOP units will be declared by JMA.

2.7 
Definition of Intensive Observing Period (IOP)
An Intensive Observing Period (IOP) is a period of comprehensive airborne observations in the project target area, organized and launched to document the structure and evolution from the formation through the ET stages of a tropical cyclone.  An IOP also occurs if there are special targeted observations carried out with aircraft in support of forecasting objectives. The main criterion for launching an IOP will be an indication 24 to 48 hour in advance of the conditions noted above that warrant special aircraft measurements with any project aircraft.  The IOPs are the highest priority T-PARC operations, and every effort will be made to maximize their number and duration in order to achieve the scientific goals of the program.  

IOPs are not defined by the presence of driftsonde gondolas in the T-PARC project area.  However, every effort will be made to maximize driftsonde observations during IOPs.  Other special rawinsonde observations made from collaborating nations in the T-PARC domain will be made during IOPs, when possible.
IOPs do not have a predetermined length. Weather conditions noted above (e.g. tropical cyclone formation, ET and special targeted features) can last from several hours to several (3-4) days. Given the importance of transitions from undisturbed to disturbed conditions favoring tropical cyclone development, an attempt will also be made to include transition periods as part of IOPs based on the available forecasts. As crew duty limits for some of the research aircraft specify the maximum length of operations as well as a maximum number of daily back-to-back flights by any one aircraft facility, special attention will be paid in the mission planning process to effectively use available observational resources in order to maximize examination of each IOP event.
























