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ACRONYMS

	AASE
	Airborne Arctic Stratospheric Expedition

	AATS 
	Ames Airborne Tracking Sunphotometer

	ACE
	Aerosol Characterization Experiment

	ADAM
	Asian Dust and Aerosols above Monterey

	AERONET
	Aerosol Robotic Network

	AOD
	Aerosol Optical Depth

	ARCTAS
	Arctic Research of the Composition of the Troposphere from Aircraft and Satellites

	ARM
	Atmospheric Radiation Measurement

	BAER
	Bay Area Environmental Research Institute

	BRDF
	Bidirectional Reflectance Distribution Function

	CALIPSO
	Cloud-Aerosol Lidar and Infrared Pathfinder Satellite Observations

	CAR
	Cloud Absorption Radiometer

	CLAMS
	Chesapeake Lighthouse & Aircraft Measurements for Satellites

	CWV
	Columnar Water Vapor

	DOE
	Department of Energy

	EOS
	Earth Observation System

	EVE
	Extended-MODIS-( Validation Experiment

	HSRL
	High Spectral Resolution Lidar

	HySPAR
	HyperSpectral Polarimeter for Aerosol Retrievals

	INTEX or
INTEX-NA
	Intercontinental Chemical Transport Experiment-North America

	INTEX-A or -B
	Phase A or B of INTEX-NA

	IOP
	Intensive Observation Period

	IR
	Infrared

	ITCT
	Intercontinental Transport and Chemical Transformation

	J-31
	Jetstream 31

	
	

	
	

	
	

	LAABS
	Langley Airborne A-Band Spectrometer

	MAX-Mex
	Megacity Aerosol Experiment in Mexico City

	MILAGRO
	Megacity Initiative: Local and Global Research Observations

	MISR
	Multi-Angle Imaging Spectroradiometer

	MODIS
	Moderate-resolution Imaging Spectroradiometer

	MPLNET
	MicroPulseLidar Network

	NRA
	NASA Research Announcement

	NSPIRES
	NASA Solicitation and Proposal Integrated Review and Evaluation System

	OMI
	Ozone Monitoring Instrument

	PARASOL
	Polarization and Anisotropy of Reflectances for Atmospheric Sciences coupled with Observations from a Lidar

	PI
	Principal Investigator

	POLARCAT
	Polar Study using Aircraft, Remote Sensing, Surface Measurements, and Models of Climate, Chemistry, Aerosols, and Transport

	POLDER
	Polarization and Directionality of the Earth’s Reflectances

	ROSES
	Research Opportunities in Space and Earth Sciences

	RSP
	Research Scanning Polarimeter

	SSA
	Single Scattering Albedo

	SSFR
	Solar Spectral Flux Radiometer 

	TARFOX
	Tropospheric Aerosol Radiative Forcing Observational Experiment

	TES
	Tropospheric Emission Spectrometer

	TOMS 
	Total Ozone Mapping Spectrometer

	UV
	Ultraviolet


Summary for NSPIRES
The goal of the proposed work is to strengthen ARCTAS’s ability to achieve the objectives of its Theme 3, Aerosol Radiative Forcing (including indirect aerosol forcing via clouds) and its Theme 2, Boreal Forest Fires, by providing scientific coordination. The coordination will also contribute to ARCTAS Theme 1, Long-Range Transport of Pollution to the Arctic, and its Theme 4, Chemical Processes. Coordination will focus on the NASA P-3, which is now planned to fulfill the roles of the aircraft described as the J-31 in the ARCTAS call (ROSES 2007 A.13) and as the smaller profiling aircraft in the ARCTAS White Paper. Coordination will emphasize using the P-3 in concert with A-Train and other satellites (including Aura, Aqua, CALIPSO, CloudSat, PARASOL, and Terra), with other ARCTAS aircraft (DC-8 and B-200), possibly with aircraft from other agencies (e.g., NOAA P-3, DOE G-1), and with measurements from ground sites (including measurements of snow and ice albedo as affected by simultaneously measured soot, and radiometric and lidar measurements by AERONET, MPLNET, and other providers, including the DOE North Slope of Alaska site and the University of Alaska).

Planned coordination services include:

* 
Develop an integrated set of ARCTAS scientific objectives for all instruments on the P-3.

*
Represent instrument PIs in determining the best deployment bases & schedule to achieve those scientific objectives.

* 
Develop an integration and test flight schedule in concert with instrument PIs and the P-3 operator (NASA Wallops).

* 
Coordinate development of generic flight plans before deployment and of actual flight plans during deployment.
*
Develop a plan that allocates flight hours to scientific objectives by priority.

*
Provide maps of satellite tracks and areas of sunglint and desired elevation angles.
*
Serve as flight scientist and/or delegate this flight by flight.
*
Submit a flight report for each flight served as flight scientist.
*
Coordinate with other ARCTAS A/C, ground sites, and satellites.
*
Coordinate post-deployment data workshops, archival, publications, etc.

*
Lead & participate in integrated analyses, presentations, & publications.
The above list assumes a P-3 instrument suite consisting of radiometric sensors, possibly enhanced by in situ aerosol instruments. Envisioned radiometric instruments include three previously flown on the J-31 and now planned for use on the P-3 (Ames Airborne Tracking Sunphotometer, Solar Spectral Flux Radiometer, Cloud Absorption Radiometer), plus others likely to be proposed for ARCTAS (e.g., broadband flux radiometers, thermal IR scanner, and rainbow camera). Possible in situ additions include aerosol instruments previously flown on the P-3, DC-8, C-130, and other aircraft by the University of Hawaii, NASA Langley, and other investigators. If in situ sensors are included in the P-3 payload, scientific coordination responsibilities will be shared with an in situ instrument scientist.

The proposed coordination will benefit from the PI’s experience in coordinating the J-31 in INTEX-A and -B and in serving as Mission Scientist for 11 C-130 flights in ACE-Asia, as Co-coordinator for the ClearColumn experiment in ACE-2 (including the Pelican aircraft), and as Coordinator for TARFOX (including C-131, ER-2, C-130, and Pelican aircraft).

1 SCIENTIFIC/TECHNICAL/MANAGEMENT SECTION
1.1 Background, overall goal, and general approach
In Spring and Summer 2008 NASA will conduct the Arctic Research of the Composition of the Troposphere from Aircraft and Satellites (ARCTAS) campaign, as outlined by ROSES 2007 Appendix A.13 and the ARCTAS White Paper (Jacob et al., 2007). Figure 1 shows the ARCTAS strategy for combining satellite and aircraft measurements to improve understanding of arctic atmospheric composition and climate. The overall goal of the research proposed here is to strengthen ARCTAS’s ability to achieve the objectives of its Theme 3, Aerosol Radiative Forcing (including indirect aerosol forcing via clouds) and its Theme 2, Boreal Forest Fires, by providing scientific coordination services. The coordination will also contribute to ARCTAS Theme 1, Long-Range Transport of Pollution to the Arctic, and its Theme 4, Chemical Processes. Our proposed coordination will focus on the NASA P-3, which is now planned to fulfill the roles of the airplane described as the J-31 in the ARCTAS call (ROSES 2007 A.13) and as the smaller profiling aircraft in the ARCTAS White Paper. Coordination will emphasize using the P-3 in concert with A-Train and other satellites (including Aura, Aqua, CALIPSO, CloudSat, PARASOL, and Terra), with other ARCTAS aircraft (DC-8 and B-200), possibly with aircraft from other agencies (e.g., NOAA P-3, DOE G-1), and with measurements from ground sites (including measurements of snow and ice albedo as affected by simultaneously measured soot, and radiometric and lidar measurements by AERONET, MPLNET, and other providers, including the DOE North Slope of Alaska site and the University of Alaska).

[image: image4.emf]
Figure 1. ARCTAS strategy for enabling exploitation of NASA satellite data to improve understanding of arctic atmospheric composition and climate. (Source: ARCTAS White Paper)
The coordination services we propose are detailed in Section 1.5. They assume a P-3 instrument suite consisting of radiometric sensors, possibly enhanced by in situ aerosol instruments. Envisioned radiometric instruments include three previously flown on the J-31 and now planned for use on the P-3 (Ames Airborne Tracking Sunphotometer, Solar Spectral Flux Radiometer, Cloud Absorption Radiometer), plus others likely to be proposed for ARCTAS (e.g., broadband flux radiometers, thermal IR scanner, rainbow camera, and possibly a Research Scanning Polarimeter). Possible in situ additions include aerosol instruments previously flown on the P-3, DC-8, C-130, and other aircraft by the University of Hawaii, NASA Langley, and other investigators. If in situ sensors are included in the P-3 payload, scientific coordination responsibilities will be shared with an in situ instrument scientist.

The proposed coordination will benefit from the PI’s experience in coordinating the J-31 in INTEX-A and -B and in serving as Mission Scientist for 11 C-130 flights in ACE-Asia, as Co-coordinator for the ClearColumn experiment in ACE-2 (including the Pelican aircraft), and as Coordinator for TARFOX (including C-131, ER-2, C-130, and Pelican aircraft).

1.2 Statement of relevance to NASA’s strategic goals, objectives, science questions, and the NRA
The research proposed here addresses the following strategic sub-goal, science questions, and science goals from Table 1 of the ROSES 2007 Summary of Solicitation:
Strategic Sub-goal 3A:
Study Earth from space to advance scientific understanding and meet societal needs.

Science Questions:
•
How is the global Earth system changing?

•
What are the primary causes of change in the Earth system?

•
How does the Earth system respond to natural and human-induced changes?

•
How will the Earth system change in the future?

Research Objectives:
3A.1
Understand and improve predictive capability for changes in the ozone layer, climate forcing, and air quality associated with changes in atmospheric composition.

3A.5
Understand the role of oceans, atmosphere, and ice in the climate system and improve predictive capability for its future evolution.

3A.6
Characterize and understand Earth surface changes and variability of Earth’s gravitational and magnetic fields.

As noted by the ROSES 2007 Summary of Solicitation, NASA addresses these questions and objectives by using an integrated observational strategy that combines observations from space with suborbital and ground-based measurements.
This proposal responds specifically to Appendix A.13 (TROPOSPHERIC CHEMISTRY: ARCTIC RESEARCH OF THE COMPOSITION OF THE TROPOSPHERE FROM AIRCRAFT AND SATELLITES) of the ROSES 2007 call, which solicits proposals for in situ and remote-sensing measurements on aircraft in ARCTAS, for establishing specific satellite calibration/validation needs for incorporation into aircraft flight plans, and for research plans that provide for the synthesis of airborne and satellite observations.
1.3 ARCTAS Scientific Themes, Aircraft Platforms, Payloads, Flight Patterns, and Deployments 
As described by ROSES 2007 Appendix A.13 and the ARCTAS White Paper (Jacob et al., 2007), the ARCTAS observations and sampling strategy will focus on four scientific themes:

1.
Long-range transport of pollution to the Arctic including arctic haze, tropospheric ozone, and persistent pollutants;

2.
Boreal forest fires and their implications for atmospheric composition and climate;

3.
Aerosol radiative forcing from arctic haze, boreal fires, surface-deposited black carbon, and other perturbations, with an aim to improve the synthesis of multisensor aerosol observations from space; and

4.
Chemical processes with focus on ozone and aerosols, including particular attention to the chemistry of halogen and hydrogen oxide radicals and to stratosphere-troposphere exchange.
Plans for the ARCTAS campaign include two deployments: a spring (March-April 2008) and a summer (June-July 2008) deployment of the DC-8, with exact timing and bases of operations still being deliberated based on science and other considerations. ROSES 2007 A.13 and the White Paper describe possible participation by two other aircraft, called the J-31 and B-200 in A.13 and the smaller profiling aircraft and constant-level, remote-sensing aircraft in the White Paper.  Since the release of those documents, plans have evolved, and the NASA Wallops P-3 is now planned to play the roles originally ascribed to the J-31/smaller profiling aircraft. Per ROSES 2007 A.13, the workforce plan in this proposal assumes that each deployment is 4 weeks long.
The spring deployment will be based at North American and/or European arctic/subarctic sites. An attractive possibility for the spring deployment mentioned by the ARCTAS White Paper would be to base the DC-8 for 1-2 weeks in Kiruna, Sweden followed by 1-2 weeks in Fairbanks, Alaska, with the smaller platforms based in Fairbanks throughout the Spring deployment. Also being considered for the P-3 in spring is using Thule Air Force Base in Greenland en route to or from Fairbanks, as a means of gaining better access to arctic haze. The summer deployment will be based at North American arctic/subarctic sites. Edmonton (Alberta), Cold Lake (Alberta), Winnipeg (Manitoba), and Grand Forks (North Dakota) are potential sites being discussed at this writing.
Table 1. Priority measurements for the smaller aerosol and radiation platforms in ARCTAS (from Table 2b of ARCTAS White Paper)
	Measurement type
	Detail

	Optical depth spectra
	Near-UV(Vis(Near-IR

	Radiative flux spectra
	Upwelling and downwelling, Near-UV(Vis(Near-IR

	Radiance spectra
	Angular scanning, Near-UV(Vis(Near-IR, preferably polarized

	Lidar backscatter coefficient
	

	Lidar extinction coefficient
	

	Lidar aerosol depolarization
	

	In situ aerosol properties
	See Table 2.


Table 2. Priority in situ aerosol property measurements in ARCTAS (from Table 2a of ARCTAS White Paper).  

	Species/Parameter
	Priority

	Detection Limit
	Desired Resolution

	Aerosol number 
	1
	NA
	  1 s

	Aerosol size distribution
	1
	NA
	10 s

	Optical properties (scattering/absorption)
	1
	NA
	  1 s

	Aerosol volatility
	2
	NA
	  1 s

	Aerosol hygroscopicity, f(RH)
	2
	NA
	10 s

	Aerosol composition, inorganic
	2
	50 ng m-3
	5 min

	Aerosol composition, OC and BC
	2
	100/50 ng m-3
	5 min

	Size-resolved aerosol composition
	2
	100 ng m-3
	5 min

	Droplet size distribution (and phase)
	3
	NA
	5 s

	Condensed water content
	3
	NA
	5 s

	CCN
	3
	NA
	5 s

	Radionuclides (222Rn, 7Be, 210Pb)
	3
	1/100/1 fCi/m-3
	5 min


Table 1 lists priority measurements for the smaller aircraft in ARCTAS. Although the White Paper tables do not specify the division of measurements among the smaller platforms, recent 
discussions indicate that the smaller profiling aircraft (P-3) will carry instruments to measure optical depth spectra, radiative flux spectra, radiance spectra, and possibly in situ aerosol properties (see Table 2), and that the constant-level aircraft will make lidar and polarized radiance measurements (with the possibility of additional polarized radiance measurements on the P-3). Other instruments likely to be proposed for the P-3 in ARCTAS include broadband flux radiometers, a thermal IR scanner, and a rainbow camera.

As noted in the ARCTAS White Paper, measurements on the smaller aircraft add considerable value to those planned for the DC-8. Aircraft measurements of radiant flux and radiance can characterize surface albedo and the bidirectional reflectance distribution function (BRDF) to improve satellite aerosol retrievals. Low-altitude mapping of UV/Vis/NIR surface albedo and (polarized) BRDF during ARCTAS will also provide unique information that can provide larger-scale context for surface measurements of ice and snow albedo and other properties, including black carbon concentration. Both surface-based and coordinated airborne measurements are needed to gain best understanding, because variables other than soot, such as snow grain size and melting state, also affect snow and ice albedo. One goal of the combined measurements is to evaluate the potential of satellite measurements to map black carbon deposition and the resulting albedo effect in the Arctic. Because of the multiple factors that affect snow and ice albedo, achieving such maps from space is extremely challenging.

ARCTAS will also attempt to coordinate with a DOE aircraft mission in April 2008 over Alaska focused on aerosol-cloud radiative interactions (White Paper Table1).
Aerosol observations from CALIPSO, MODIS, MISR, and OMI, together with aircraft in situ characterization of aerosol plumes, will greatly help to constrain source-receptor relationships. Aircraft measurements will also provide information on the evolving mixing state of the black carbon aerosol prior to deposition, and how this mixing state varies with source type and source region.

Figure 2 shows nominal flight patterns for the smaller profiling aircraft, and Figure 3 shows nominal flight patterns for coordinated flights by the smaller aircraft and the DC-8. The key flight patterns shown in Figure 2 are:

1. Survey vertical profile. Often flown when first arriving at a measurement site, this spiral pattern provides profiles of aerosol optical depth (AOD), aerosol extinction, column water vapor (CWV), water vapor density, and aerosol in situ measurements (Table 2). 5-min transects at profile top and bottom provide radiant flux and radiance measurements describing the surface and the atmospheric column.
2. Minimum-altitude transect. Usually flown at or near satellite overpass time, this transect provides AOD and CWV measurements of the full column viewed by the satellite while radiometers measure the surface.  Long transects can measure gradients and other spatial structure in the satellite scene.
3. Stepped profile (also called “parking garage”). This includes horizontal legs and linking ramps.  The horizontal legs permit measurements of radiative fluxes and radiances describing selected aerosol layers, at altitudes chosen on the basis of the survey vertical profile.
3'. Stepped profile orbit. This provides radiance measurements to characterize surfaces and aerosols.

4. Above-cloud transect. This provides measurements of AOD spectra, CWV, and in situ aerosol properties above cloud, plus radiometric measurements of cloud properties.    

4'. Above-cloud orbit. This provides radiance measurements to characterize clouds. 
5. Linkages and intercomparisons with other POLARCAT platforms. This involves spirals and transects within lidar curtains of other aircraft, and fly-bys of surface sites (including AERONET sun/sky radiometers). 
1.4 Other Polar Research Planned During ARCTAS 
1.4.1 Ground Measurements of Soot Effects on Snow Albedo
Drs. Steve Warren, Tom Grenfell, and Antony Clarke are currently funded to make measurements of snow and ice albedo as affected by simultaneously measured soot at various locations in the arctic. Their measurements began in March 2007 and will continue into Spring 2008. Current plans are to make measurements near Barrow, Alaska during the ACRTAS Spring 2008 deployment. We have discussed with them making coordinated aircraft measurements of surface albedo and reflectance, as well as other aircraft measurements over their measurements. The purposes of the coordinated aircraft measurements would be to provide larger-area context for the ground measurements, compare air and ground measurements, and provide a link to satellite measurements in the area.
1.4.2 Ground-based Remote Sensing Measurements
Many previous experiments have demonstrated the value of having ground-based lidar and sun-sky photometer measurements in the vicinity of aircraft measurements. Among other benefits, they provide a longer-term record of aerosol vertical profiles, AODs, and other retrieved properties that set the vertical and temporal context of the aircraft measurements. We have discussed with Drs. Brent Holben of AERONET, Judd Welton of MPLNET, Glenn Shaw of the University of Alaska, and others the potential availability of lidar and sun-sky photometer measurements in range of the P-3 bases in ARCTAS. So far we have learned of lidar and sun-sky photometer measurements by DOE at their North Slope of Alaska site, lidar measurements by the University of Alaska at Fairbanks and possibly Barrow, and possibly other sun-sky photometer measurements within P-3 range. We will continue contacts to be aware of all possible coordinating measurements as we move into intensive ARCTAS planning.
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Figure 2. Flight patterns for coordinated aerosol-cloud-radiation studies in ARCTAS for the smaller profiling aircraft (P-3). (1) Survey vertical profile. (2) Minimum-altitude transect. (3) Stepped profile (parking garage). (3') Stepped profile orbits. (4) Above-cloud transect. (4') Above-cloud orbit. See text for details. Aircraft shown above the P-3 is the constant-altitude platform (Adapted from: ARCTAS White Paper) 
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Figure 3. Nominal patterns for coordinated DC-8 flights with smaller aircraft during ARCTAS. (Source: ARCTAS White Paper.)
1.5 Detailed Description of Proposed Work
The following subsections provide more specifics on the proposed coordination services. These will draw on our previous experience in coordinating aircraft, satellite, and surface-based measurements in INTEX-B (J-31, King Air, C-130, DC-8), INTEX-A (J-31, DC-8, NOAA P-3), ACE-Asia (C-130, Twin Otter, ship), SAFARI 2000 (CV-580, ER-2, surface sites), ACE-2 (Pelican aircraft, surface sites), and TARFOX (C-131, Pelican, C-130, ER-2).

1.5.1 Develop an integrated set of ARCTAS scientific objectives for all instruments on the P-3
We will work with all P-3 instrument PIs to collect their ARCTAS scientific objectives and integrate them into a scientific whole.  This will be similar to the role we played most recently in INTEX-B for the J-31 and previously for other aircraft in the experiments mentioned above.

1.5.2 Represent instrument PIs in determining the best deployment bases & schedule to achieve those scientific objectives
Choice of deployment bases and schedules is already well underway, but to the extent that refinements remain (e.g., regarding “suitcase” overnight deployments to other bases depending on atmospheric and other conditions), we will offer our services as a focal point regarding PI preferences. 

1.5.3 Develop an instrument-integration and test flight schedule in concert with instrument PIs and the P-3 operator (NASA Wallops)
P-3 integration planning and scheduling is also underway, but to the extent that integration and test-flight scheduling remains to be finalized, we will offer our services as a focal point regarding PI preferences. 

1.5.4 Coordinate development of generic/modular flight plans before deployment & of actual flight plans during deployment
Figure 4 shows examples of the modular flight plans developed by Dr. Redemann before the INTEX-B J-31 deployment by working with J-31 and King Air instrument PIs, as well as with pilots and Air Traffic Control personnel to determine what is safe and otherwise feasible. These proved very useful in focusing thinking before the deployment and helped facilitate the development of actual flight plans on tight schedules in the field. We propose to provide a similar service for the P-3 in ARCTAS. During the ARCTAS P-3 deployments we will coordinate the development of flight plans with pilots and ARCTAS scientists, taking into account satellite overpasses, weather forecasts (including cloud forecasts), model predictions of aerosols and other atmospheric constituents, plans of other aircraft and surface sensors, and flight hours already devoted to specific objectives relative to the plan described in Section 1.5.5.
1.5.5 Develop a plan that allocates flight hours to scientific objectives by priority
In ACE-Asia, working with C-130 instrument PIs, we participated in the development of a matrix of measurement priorities based on instrument scientific objectives and overall project goals. This proved useful in allocating flight hours while allowing flexibility to adjust to weather, take advantage of targets of opportunity (aerosol, cloud, and surface) and address multiple objectives on a given flight. We propose to work with ARCTAS PIs to develop an analogous plan.
1.5.6 Provide maps of satellite tracks and areas of sunglint and desired elevation angles

Figure 5 shows examples of the maps of satellite tracks and areas of sunglint and desired elevation angles developed by Dr. Redemann and Ms. Zhang before and during the INTEX-B J-31 deployment. These maps were essential to flight planning in the field. We propose to provide analogous maps for appropriate satellites (including CALIPSO ground tracks) and the ARCTAS P-3 deployment areas, in time for flight planning schedules.
1.5.7 Serve as P-3 Flight Scientist and/or delegate this flight by flight
In ACE-Asia Dr. Russell was assigned responsibility as Mission Scientist (i.e., Flight Scientist) on 11 C-130 flights. He performed these duties onboard for 9 flights and delegated them to two other scientists on the remaining two flights. In other campaigns (e.g., TARFOX, ACE-2, INTEX-B) he performed his coordination duties on the ground, while others served as Flight Scientist for particular aircraft. As J-31 Lead PI in INTEX-B, he designated the Flight Scientist before each flight. 
Dr. Redemann has served as Flight Scientist for the J-31 in INTEX-B and as Mission Scientist for the Twin Otter in EVE.

Depending on the situation in the field and prior agreements with NASA HQ program managers, Dr. Russell will serve as P-3 Flight Scientist for some flights and delegate this responsibility for other flights. If the P-3 carries in situ instruments, Flight Scientist responsibilities will be appropriately shared with one or more in situ instrument scientists.
1.5.8 Submit a flight report for each flight served as flight scientist
Reports will be submitted on project schedules, generally within one day of the subject flight.

1.5.9 Coordinate P-3 flights with other ARCTAS A/C, ground sites, and satellites
This coordination will focus on carrying out the goals of the ARCTAS themes, drawing on experience from the previous experiments mentioned above. This experience includes dealing with the complexity of coordinating multiple aircraft at different, changing altitudes in the tight time constraints of a satellite overpass, all subject to maintaining flight safety. 
1.5.10 Coordinate post-deployment data workshops, archival, publications, etc
This responsibility will be shared with other ARCTAS coordinators, focusing on the P-3. It will be analogous to the role played by Dr. Russell for the J-31 in INTEX-A and -B, and for other aircraft in previous experiments.
1.5.11 Lead & participate in integrated analyses, presentations, & publications
On this task Drs. Russell and Redemann will apply their scientific backgrounds to bringing together ARCTAS data from several sources (including several airborne instruments, satellites, and ground-based instruments) to address ARCTAS goals.
Clear Sky, Module 4 (land)
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Partly Cloudy, Module 1
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Figure 4. Examples of pre-deployment modular flight plans developed for the J-31 in INTEX-B.


[image: image10]
Figure 5. Examples of maps prepared during INTEX-B showing overpass tracks for 3 satellites (Terra, Aqua, Aura) and distributions of points in sunglint, outside glint, and outside glint with satellite elevation angle >40º.

1.6 Summary Of Planned Activities Listed By Year
1.6.1 Year 1 (FY08)

Perform the work described in Sections 1.5.1 through 1.5.8.
1.6.2 Year 2 (FY09)

Perform the work described in Section 1.5.9.

1.6.3 Year 3 (FY10)

Perform the work described in Section 1.5.10.

1.7 Management Plan
1.7.1 Roles of PI and Co-I

Dr. Philip B. Russell will be Principal Investigator. He will be responsible for the overall scientific direction, project management, administration, and communications with NASA HQ. He will be responsible for completing the work on time and within budget. Dr. Jens Redemann will be Co-Investigator. A primary role will be developing the type of generic, pre-deployment flight plans he developed in INTEX-B (see Section 1.5.4 and Figure 4).
1.7.2 Roles of Collaborators
Dr. Antony Clarke of U. Hawaii will collaborate on several aspects of the P-3 instrumentation and mission deployment.  His expertise on in-situ measurements will be used to help refine and optimize any in-situ instrumentation issues that need to be considered for installation and operational capabilities.  These might include sampling ports, inlet choices, instrument locations, coordinated sampling capabilities, ancillary measurements etc.  These may also involve issues related to optimizing in-situ and remote sensing coordinated objectives.

   Assuming that an in-situ measurement component is significantly integrated onto the P-3, it is also anticipated that Dr. Clarke will actively work on formulating flight plans and individual mission objectives that maximize the benefit of co-located in-situ and remote sensing capabilities.  Both Dr. Russell and Dr. Clarke have experience working together on such objectives in the past (ACE-Asia, INTEX-A, INTEX-B) and a shared interest in coordinating their activities with satellite objectives.
Dr. Ralph Kahn of Jet Propulsion Lab has proposed separately, as MISR Aerosol Scientist, to participate directly in field operations during ARCTAS, representing the scientific objectives of the Multi-angle Imaging SpectroRadiometer (MISR) instrument aboard the Terra Satellite, and possibly other satellite instruments. As with previous campaigns (see Kahn letter of support in Section 6.2), he will participate in pre-campaign experiment design efforts and climatology assessments, will be involved in day-to-day flight planning, including meteorological assessments and rapid science analysis in support of field operations, and will lead the MISR data analysis component of satellite aerosol retrieval validation, regional mapping of aerosol amount and type, comparisons with aerosol transport models, and aerosol-climate as well as air quality assessments. Due to the frequent cloud cover and other challenging environmental factors for this deployment, achieving his experimental goals for ARCTAS will require close and effective coordination with the sub-orbital platforms, which would be provided by the program proposed here.

2 REFERENCE
Jacob, D. J., P.K. Bhartia, W. H. Brune, B. Cairns, K. V. Chance, J. H. Crawford, Jack E. Dibb (UNH), John C. Gille, D.B.A. Jones, R. Kahn, Q. Li, W. McMillan, B. Pierce, L. A. Remer, P. B. Russell, H. B. Singh, A. Stohl, C. R. Trepte, and J. Worden, Arctic Research of the Composition of the Troposphere from Aircraft and Satellites (ARCTAS), A NASA contribution to the International IGAC/POLARCAT Experiment for the International Polar Year 2007-8, White paper dated 7 Feb 2007, http://cloud1.arc.nasa.gov/arctas/.

3 PERSONNEL, WORK EFFORTS, AND BUDGET JUSTIFICATION
3.1 Budget Justification: Narrative
As specified by Section IV of the ROSES 2007 NRA, this section includes the Table of Proposed Work Effort and the description of facilities and equipment, as well as the rationale and basis of estimate for all components of cost including procurements, travel, publication costs, and all subawards/subcontracts. The Table of Proposed Work Effort includes the names and/or titles of all personnel necessary to perform the proposed investigation. 
Table of Proposed Work Effort


[image: image11.emf]2008 2009 2010 TOTAL

1.  DIRECT LABOR Work $K Cost, Work $K Cost, Work $K Cost, Work Cost,

 Yr /WY $K  Yr /WY $K  Yr /WY $K  Yr $K

 

Civil Service (FTE) Philip Russell, PI 0.40 0.25 0.25 0.90

0.00

Mgt., Admin & Clerical Support 0.04 0.03 0.03 0.09

   

Sub Total 0.44 0.28 0.28 0.99

Co-Op, Student Jens Redemann, Co-I,BAERI 0.15 0.10 0.10

 

0.35

Q. Zhang, Data analyst, BAERI 0.20 0.10 0.10 0.40

S. Ramirez, Data analyst, BAERI 0.10 0.10 0.10 0.30

Co-op overhead included above        

                    

Sub Total 0.45 0.30 0.30 1.05

Total Labor 0.89



0.58



0.58



2.04


The work commitments shown in this section for the PI and Co-I are based on our best estimate of the work required to conduct the proposed research and bring the effort to a successful conclusion via flights, data archival, presentations and publications.

The trips shown (below) are to ARCTAS planning meetings, ARCTAS deployment sites, data workshops, and open scientific conferences, where the named investigators will need to attend to confer on plans and to present interim and final results..

Justification for the other costs (listed in Section 3.2, Budget Justification: Details per the ROSES 2007 call) is as follows:

Network and computer support: This is an allocation to the proposed project of a share of charges billed to Dr. Russell’s group for maintaining the network and system administration in Ames Building 245. These costs are not covered by Ames G&A or Allocated Service Pools but are billed to research tasks.

Publications: This is our best estimate of the journal page charges and conference abstract fees required to describe the research results at conferences and in the peer-reviewed literature.
Other included support costs identified are for Directorate and Division operating accounts.

[image: image12.emf]Airfare Per Diem  Car Total incl.

Trips $/trip Total Days$/day Total Days$/day  Total Misc Total Co-op O'head

FY2008

ARCTAS planning meeting, assumed Virginia Beach, October 2007

Russell 1 400 400 3 180 540 3 55 165 100 $1,205 $1,205

P-3 test flights, assumed Wallops Island, VA, February 2008

Russell 1 400 400 3 173 519 3 55 165 100 $1,184 $1,184

Spring deployment, assumed Fairbanks, AK, March-April 2008

Russell 1 1000 1,000 28 170 4,760 28 70 1960 300 $8,020 $8,020

Summer deployment, assumed Cold Lake, Alberta, June-July 2008

Russell 1 1300 1,300 28 200 5,600 0 40 0 100 $7,000 $7,000

FY08 BAER Total

$0

FY08 SRI Total

$0

FY08 Civil Servant Mgt Travel (per Ames Pricing Template)

$309

FY08 Civil Servant Total

$17,718

FY2009

AGU meeting, assumed San Francisco, CA, December 2008

Russell 1 0 0 2 0 0 300 $300 $300

Science meeting, assumed Virginia Beach VA, April 2009

Russell 1 700 700 4 229 916 5 55 275 100 $1,991 $1,991

FY09 BAER Total

$0

FY09 SRI Total

$0

FY09 Civil Servant Mgt Travel (per Ames Pricing Template)

$191

FY09 Civil Servant Total

$2,482

FY2010

AGU meeting, assumed San Francisco, CA, December 2009

Russell 1 0 0 2 0 0 300 $300 $300

Science meeting, assumed Boulder, CO,  April 2010

Russell 1 500 500 3 250 750 100 $1,350 $1,350

FY10 BAER Total

$0

FY10 SRI Total

$0

FY10 Civil Servant Mgt Travel (per Ames Pricing Template)

$197

FY10 Civil Servant Total

$1,847

Travel Budget


3.2 Budget Justification: Details
As specified by Section IV of the ROSES 2007 NRA, this section includes the detailed proposed budget including all of the Other Direct Costs and Other Applicable Costs specified in the NASA Guidebook for Proposers. As required for this NRA, the Budget Justification: Narrative and the Budget Justification: Details do not specify the Total Estimated Cost, the cost of Direct Labor, or any Administrative Costs

 (e.g., overhead).

[image: image13.emf]2. OTHER DIRECT COSTS

a. Parts, repairs   0.0 0.0 0.0 0.0

b. Network & computer support   5.0 6.0 7.0 18.0

c. Shipping 0.0 0.0

d. Publications   5.0 12.0 17.0

e. Travel  

Program Direct CS 17.7 2.5 1.8 21.9

Co-Op 0.0 0.0 0.0 0.0

f.  Other  

  0.0

Total Other Direct Costs 22.7 13.5 20.8 56.9

2008 2009    2008  TOTAL

3.  FACILITIES & ADMINISTRATION COST

Division Reserve   1.5% 2.3 1.5% 1.6 1.5% 1.8 5.7

Total Facilities & Admin   2.3   1.6   1.8   5.7

4. OTHER COSTS

0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.0

0.00 0.0 0.0 0.00 0.0 0.0 0.00 0.0 0.0 0.0

Total Other Costs 0.0 0.0 0.0 0.0

5.  Total  (Labor, Travel and Procurements) 


3.3 Total Budget

As specified by Section IV of the ROSES 2007 NRA, the Total Budget file, which specifies the complete set of cost components including all costs discussed in the Budget Narrative and Budget Details, as well as the Total Estimated Cost, cost of Direct Labor, and Administrative Costs (overhead), is provided in a file called “totalbudget.pdf,” which is uploaded as a separate attachment in NSPIRES. 
4 BIOGRAPHICAL SKETCHES 
4.1 Philip B. Russell, PI

Scientific Contributions

Leadership of many studies of atmospheric aerosol and trace gas effects on radiation and climate, using remote and in situ measurements from space, air, ground, and ship platforms. 

Development of the NASA Ames Airborne Tracking Sunphotometers (AATS, U.S. Patent 4,710,618) and leadership of their worldwide, diverse uses ranging from validation of satellites and models through studies of aerosol radiative forcing of climate.
Membership on many satellite science teams, including Earth Observing System Inter-Disciplinary Science (EOS-IDS), Solar Occultation Satellites (SOSST), Stratospheric Aerosol and Gas Experiment (SAGE), and Stratospheric Aerosol Measurement (SAM) II.

Professional Experience

NASA Ames Research Center: Research Scientist (1995-present); Chief, Atmospheric Chemistry and Dynamics Branch (1989-95); Acting Chief, Earth System Science Division (1988-89); Chief, Atmospheric Experiments Branch (1982-89). Project Manager, Stratosphere-Troposphere Exchange Project (STEP, 1982-93).
SRI International (1972-82): Physicist to Senior Physicist, Atmospheric Science Center.

National Center for Atmospheric Research (1971-72, at University of Chicago and NCAR): Postdoctoral Appointee.

Education

Ph.D. and M.S., Physics, Stanford University (1971 and 1967, Atomic Energy Commission Fellow).  

M.S., Management, Stanford University (1990, NASA Sloan Fellow).

B.A., Physics, Wesleyan University (1965, Magna cum Laude; Highest Honors).  

Honors and Awards

NASA Ames Honor Award (2002, for excellence in scientific research). NASA Ames Associate Fellow (1995, for excellence in atmospheric research; Ames’s highest annual award). NASA Exceptional Service Medal (1988, for managing Stratosphere-Troposphere Exchange Project). NASA Space Act Award (1989, for inventing Airborne Autotracking Sunphotometer). NASA Group Achievement Awards (1989-2006).

Member, Phi Beta Kappa and Sigma Xi.

Scientific Societies/Committees

Fellow, American Association for the Advancement of Science (elected 2005 for “pioneering work and scientific leadership in the measurement of aerosol properties and the effects of haze on the Earth’s energy budget and climate”). Editor-in-Chief (1994-95) and Editor (1993, 1996), Geophysical Research Letters; Member, Board of Editors and Atmospheric Science Executive Committee, American Geophysical Union.  Guest Editor, Journal of Geophysical Research Special Issues (1988-1993). Chair, American Meteorological Society International Committee on Laser Atmospheric Studies (1979-82, Member, 1978-82). Member, National Research Council Committee on Army Basic Research (1979-81). Member, American Meteorological Society Committee on Radiation Energy (1979-81).

1987)

Publications
Over 125 peer-reviewed publications. Selected publications relevant to this NRA are listed below.
Russell, P. B., et al., Multi-grid-cell validation of satellite aerosol property retrievals in INTEX/ITCT/ICARTT 2004, J. Geophys. Res., 112, D12S09, doi:10.1029/2006JD007606, 2007
Russell, P., et al., Aerosol optical depth measurements by airborne Sun photometer in SOLVE II: Comparisons to SAGE III, POAM III and airborne spectrometer measurements, Atmos. Chem. Phys., 5, 1311–1339, 2005 (SRef-ID: 1680-7324/acp/2005-5-1311, www.atmos-chem-phys.org/acp/5/1311/).

Russell, P. B., et al, Sunlight transmission through desert dust and marine aerosols: Diffuse light corrections to Sun photometry and pyrheliometry, J. Geophys. Res., 109, D08207, doi:10.1029/2003JD004292, 2004.

Schmid B., J. Redemann, P. B. Russell, et al., Coordinated airborne, spaceborne, and ground-based measurements of massive, thick aerosol layers during the dry season in Southern Africa, J. Geophys. Res., 108(D13)8496, doi:10.1029/2002JD002297, 2003.

Russell, P. B., et al., Comparison of aerosol single scattering albedos derived by diverse techniques in two North Atlantic experiments, J. Atmos. Sci., 59, 609-619, 2002.

Redemann, J., P. B. Russell, and P. Hamill, Dependence of aerosol light absorption and single scattering albedo on ambient relative humidity for sulfate aerosols with black carbon cores, J. Geophys. Res., 106, 27,485-27,495, 2001.

Russell, P. B., and J. Heintzenberg, An overview of the ACE-2 Clear Sky Column Closure Experiment (CLEARCOLUMN), Tellus B 52, 463-483, 2000.

Schmid, B., Livingston, J. M., Russell, P. B., et al.  Clear sky closure studies of lower tropospheric aerosol and water vapor during ACE 2 using airborne sunphotometer, airborne in-situ, space-borne, and ground-based measurements. Tellus B 52, 568-593, 2000.

Bergstrom, R. W., and P. B. Russell, Estimation of aerosol radiative effects over the mid-latitude North Atlantic region from satellite and in situ measurements. Geophys. Res. Lett., 26, 1731-1734, 1999.

Russell, P. B., P. V. Hobbs, and L. L. Stowe, Aerosol properties and radiative effects in the United States Mid-Atlantic haze plume: An overview of the Tropospheric Aerosol Radiative Forcing Observational Experiment (TARFOX), J. Geophys. Res., 104, 2213-2222, 1999a.

Russell, P. B., et al., Aerosol-induced radiative flux changes off the United States Mid-Atlantic coast:  Comparison of values calculated from sunphotometer and in situ data with those measured by airborne pyranometer, J. Geophys. Res., 104, 2289-2307, 1999b.

Russell, P. B., S. Kinne and R. Bergstrom, Aerosol climate effects: Local radiative forcing and column closure experiments, J. Geophys. Res., 102, 9397-9407, 1997.

Russell, P. B., et al., Global to microscale evolution of the Pinatubo volcanic aerosol, derived from diverse measurements and analyses.  J. Geophys. Res., 101, 18,745-18,763, 1996a.

Russell, P.B., et al., The tropical experiment of the Stratosphere-Troposphere Exchange Project (STEP):  Science objectives, operations, and summary findings. J. Geophys. Res., 98, 8563-8589, 1993. 

Russell, P.B., et al., Post-Pinatubo optical depth spectra vs. latitude and vortex structure: Airborne tracking sunphotometer measurements in AASE II. Geophys. Res. Lett., 20, 2571-2574, 1993.

Russell, P.B., and M.P. McCormick. SAGE II aerosol data validation and initial data use: An introduction and overview. J. Geophys. Res., 94, 8335-8338, 1989.

Russell, P.B., et al. Satellite and correlative measurements of the stratospheric aerosol: III. Comparison of measurements by SAM II, SAGE, dustsondes, filters, impactors, and lidar." J. Atmos. Sci., 41, 1791-1800, 1984.

Russell, P.B., and B.M. Morley, 1982:  "Orbiting Lidar Simulations:  II.  Density, Temperature, Aerosol and Cloud Measurements by a Wavelength-Combining Technique," Applied Optics, 21, 1554-1563.

Russell, P.B., et al.  "Satellite and correlative measurements of the stratospheric aerosol: I. An optical model for data conversions."  J. Atmos. Sci., 38, 1270-1294, 1981.

Russell, P.B., J.M. Livingston, and E.E. Uthe. "Aerosol-induced albedo change:  measurement and modeling of an incident."  J. Atmos. Sci.,  36, 1587-1608, 1979.

Russell, P.B., and G.W. Grams, 1975: Application of soil dust optical properties in analytical models of climate change, J. Appl. Meteorol., 14, 1037-1043.
4.2 Jens Redemann, Co-I

Professional Experience

	Senior Research Scientist, Group Leader
	BAERI, Sonoma, CA
	Sept. 2006 to present

	Senior Research Scientist
	BAERI, Sonoma, CA
	April 1999 to Sept. 2006

	Research Assistant
	UCLA, CA
	May 1995 to March 1999

	Lecturer
	UCLA, CA
	Jan. 1999 to present

	Research Assistant
	FU Berlin, Germany
	June 1994 to April 1995


Education

	Ph.D. in Atmospheric Sciences, UCLA.
	1999

	M.S. in Atmospheric Sciences, UCLA.
	1997

	M.S. in Physics, FU Berlin, Germany.
	1995


Relevant Research Experience

· PI for a grant to study the vertical distribution of aerosol radiative effects from a combination of CALIPSO, MODIS and MISR data. CALIPSO and MODIS science team member.

· Co-Principal Investigator for the study of the spatial variability of aerosol products in the vicinity of clouds from MODIS and MISR. MODIS science team member.
· Mission Principal Investigator and Mission Scientist for the Extended-MODIS-( Validation Experiment (EVE) in 2004, an airborne field campaign to validate MODIS near-IR AOD measurements of Asian dust transported across the Pacific basin.

· PI, NASA New Investigator Program (NIP), 2003-2005.
· PI for the participation of AATS-14 (an airborne sunphotometer) in the CLAMS satellite validation study (July 2001). Responsible for proposal writing and experiment design, instrument integration, as well as scheduling and supervision of three group members. Member of the CLAMS science team. 

· Related airborne sunphotometer, lidar and spectral solar flux radiometer measurements to in situ measurements of atmospheric aerosols and gases to model and derive the vertical structure of aerosol-induced radiative flux changes in Earth’s atmosphere.

· Participated in the SAFARI-2000, ACE-Asia, PRIDE, CLAMS, ADAM , ARM Aerosol IOP, EVE and INTEX-A&B field experiments aimed at investigating atmospheric aerosols. Responsible for daily flight planning and platform coordination in CLAMS, INTEX and EVE.
· Utilized satellite derived aerosol optical depth fields and aerosol properties from the ACE-Asia campaign to determine the aerosol radiative forcing of climate in the Pacific Basin troposphere.
· Developed a coupled aerosol microphysics and chemistry model to study the dependence of the aerosol single scattering albedo on ambient relative humidity. 

Honors / Organizations

	AGU Fall meeting invited presentation
	2005

	NASA Group Achievement Awards – INTEX-A Science Team
	2005

	Member of technical committee: NASA Earth System Scholars Network
	June 2004 -

	NASA Group Achievement Awards - SOLVE II Science Team
	2004

	Invited Presentation at the 5th International APEX workshop, Miyazaki, Japan.
	July 2002

	Invited Presentation at the Atmospheric Chemistry Colloquium for Emerging Senior Scientists (ACCESS V).
	1999

	Outstanding Student Paper Award, AGU Fall meeting.
	 1998

	NASA Global Change Research Fellowship Awards.  
	 1995-1998

	UCLA Neiburger Award for excellence in teaching of the atmospheric sciences.
	 1997


Summary of bibliography: 40 peer-reviewed journal articles (10 first-authored), 100+ conference presentations (50+ first-authored).

Publications relevant to this NRA are listed in section 6 of this proposal. A complete list of publications can be found at http://geo.arc.nasa.gov/sgg/AATS-website/CV_info/redemann.html.
Selected relevant publications are listed below:

Anderson T. L., Y. Wu, D. A. Chu, B. Schmid, J. Redemann, O. Dubovik. Testing the MODIS satellite retrieval of aerosol fine mode fraction, J. Geophys. Res., 110 , D18204, doi:10.1029/2005JD005978, 2005.

Chu, D. A., L. A. Remer, Y. J. Kaufman, B. Schmid, J. Redemann, K. Knobelspiesse, J.-D. Chern, J. Livingston, P. Russell, X. Xiong, and W. Ridgway, Evaluation of aerosol properties over ocean from Moderate Resolution Imaging Spectroradiometer (MODIS) during ACE-Asia,  J. Geophys. Res., VOL. 110, D07308, doi:10.1029/2004JD005208, 2005
Levy, R. C., L. A. Remer, J. V. Martins, A. Plana-Fattori, B. N. Holben, J. Redemann, P. Russell, G. L. Schuster, W. J. Rodriquez, K. Rutledge, R. Kleidman, Y. J. Kaufman, Validation of MODIS Aerosol Retrieval over the Ocean during CLAMS,  EOS Transactions, Vol. 83, no. 19, pp. S36, 2002.

Redemann, J., S. Masonis, B. Schmid, T. Anderson, P. Russell, J. Livingston, O. Dubovik, A. Clarke, Clear-column closure studies of aerosols and water vapor aboard the NCAR C-130 in ACE-Asia, 2001, J. Geophys. Res. 108(D23), 8655, doi:10.1029/2003JD003442, 2003.

Redemann, J., B. Schmid, J. A. Eilers, R.A. Kahn, R. C. Levy, P. B. Russell, J. M. Livingston, P. V. Hobbs, W. L. Smith Jr., B. N. Holben, Suborbital measurements of spectral aerosol optical depth and its variability at sub-satellite grid scales in support of CLAMS, 2001, J. Atmos. Sci., special issue on CLAMS, accepted 3/29, 2004.

Russell, P.B., J.M. Livingston, J. Redemann, B. Schmid, S.A. Ramirez, J. Eilers, R. Khan, A. Chu, L. Remer, P.K. Quinn, M.J. Rood, W. Wang, Multi-Grid-Cell Validation of Satellite Aerosol Property Retrievals in INTEX/ITCT/ICARTT 2004, J. Geophys. Res., 112, D12S09, doi:10.1029/2006JD007606, 2007.

Schmid, B., D. A. Hegg, J. Wang, D. Bates, J. Redemann, P. B. Russell, J. M. Livingston, H. H. Jonsson, E. J. Welton, J. H. Seinfeld, R. C. Flagan, D. S. Covert, O. Dubovik, A. Jefferson, Column closure studies of lower tropospheric aerosol and water vapor during ACE-Asia using airborne sunphotometer, airborne in-situ and ship-based lidar measurements, J. Geophys. Res., Vol. 108 D23, doi:10.1029/2002JD003361, 2003a.

Schmid B., J. Redemann, P. B. Russell, P. V. Hobbs, D. L. Hlavka, M. J. McGill, B. N. Holben, E. J. Welton, J. Campbell, O. Torres, R. A. Kahn, D. J. Diner, M. C. Helmlinger, D. A. Chu, C. Robles Gonzalez, and G. de Leeuw, Coordinated airborne, spaceborne, and ground-based measurements of massive, thick aerosol layers during the dry season in Southern Africa, J. Geophys. Res, 108, doi:10.1029/2002JD002297, 2003b.

Wang, J., S.A. Christopher, F. Brechtel, J. Kim, B. Schmid, J. Redemann, P.B. Russell, P. Quinn, and B.N. Holben, Geostationary Satellite Retrievals of Aerosol Optical Thickness during ACE-Asia, J. Geophys. Res., 108, doi:10.1029/2003JD003580, 2003b.

5 CURRENT AND PENDING SUPPORT
5.1 P. Russell
	Short Title
	Agency/Task No.

Total award
	Duration / WY 

for P. Russell

	Airborne Sunphotometry in INTEX-B: Measurements and Analyses…
	NASA Task 281945.02.22.01.17
$710k through 2007 (Co-PI)
	10/2005-9/2008 

0.33 WY

	Partnership for Airborne Sun-Sky Spectrometry


	NASA Radiation Science Program
$225k (PI)
	4/2007-3/2008

0.15 WY

	Spatial variability of MODIS and MISR derived data products
	NASA EOS / NNG04GM63G

$340.7k (Co-I)
	10/2003–9/2007

0.10 WY

	Simultaneous validation and combined analysis of Aura and CALIPSO
	NASA NNH04ZYS004N
Funding in negotiation (Co-I)
	6/2007-5/2010

0.10 WY

	Supplemental Analyses of INTEX-B J31 Sunphotometry
	NASA ROSES 2006 A.13
$285k requested in FY07 (PI)
	7/2007-9/2009 

0.5 WY


5.2 J. Redemann

	Short Title
	Agency/Task No.

Total award
	Duration / WY for J. Redemann

	Current:
	
	

	NASA EOS Program:

“Spatial variability of MODIS and MISR derived data products”.
	NASA HQ / NNG04GM63G

$340.7k (Co-PI)
	7/2004–8/2007 / 

0.2 WY

	NASA INTEX-B:

“Airborne Sunphotometry in INTEX-B: Measurements and Analyses…”
	NASA AURA/04-0000-0297

$1106.4k (Co-I)
	10/2005-9/2008 

0.15 WY

	A combination of mesoscale aerosol transport modeling, suborbital data, CALIPSO and other A-Train aerosol observations to study the vertical structure of aerosol radiative effects
	NNH05ZDA001N-CCST

$TBD (PI)
	10/2006-9/2009

0.2-0.35 WY (est.)

	
	
	

	Pending:
	
	

	Using MODIS, MISR and suborbital aerosol products in the vicinity of clouds and in clear skies to assess aerosol radiative effects
	NNH06ZDA001N-EOS

$554.8k (PI)
	10/2006-9/2009

0.30 WY

	Supplemental Analyses of INTEX-B J31 Sunphotometry: Collaborative Studies of Aerosol, Cloud and Surface Radiative Properties and Effects
	NNH06ZDA001N-ACRM

$950.0k (Co-I)
	10/2006-9/2009

0.25 WY


6 STATEMENTS OF COMMITMENT
6.1 Co-Investigator
TO: Philip B. Russell

FROM: Jens Redemann
I acknowledge that I am identified by name as Co-Investigator to the investigation entitled “Scientific Coordination Services for Aerosol-Cloud-Radiation Goals in ARCTAS”, that is submitted by Dr. Philip B. Russell to the NASA Research Announcement ROSES2007A.13 (NNH07ZDA001N-ARCTAS), and that I intend to carry out all responsibilities identified for me in this proposal.  I understand that the extent and justification of my participation as stated in this proposal will be considered during peer review in determining in part the merits of this proposal.
Signed:
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	Jens Redemann
	
	
	
	

	Date: 
	
	
	
	


6.2 Collaborators
The following statement was received by email, with email signature blocks, but without facsimile signatures.
Date: 25 May 2007
To: Phil Russell

From:Antony Clarke
I acknowledge that I am identified by name as a Collaborator to the investigation titled "Scientific Coordination Services for Aerosol-Cloud-Radiation Goals in ARCTAS", that is submitted by Dr. Philip B. Russell to the NASA Research Announcement ROSES2007A.13 (NNH07ZDA001N-ARCTAS), and that I intend to carry out all responsibilities identified for me in this proposal.  I understand that the extent and justification of my participation as stated in this proposal will be considered during peer review in determining in part the merits of this proposal.

Sincerely,

--------------------

Dr. Antony Clarke
School of Ocean & Earth Science & Technology

University of Hawaii

Department of Oceanography

1000 Pope Road

Honolulu, HI 96822

808-956-6215

fax -9225

tclarke@soest.hawaii.edu
[image: image15.jpg]Jet Propulsion Laboratory

California Institute of Technology Ipl

Ralph Kahn

MS 169-237

4800 Oak Grove Drive
Pasadena, CA 91109-8099

June 04, 2007

Dr. Phil Russell
NASA Ames Research Center
Moffett Field, CA

Phil:

I am pleased to write in support of your proposal for participating the upcoming ARCTAS
field campaign. We have worked together closely on many major, multi-platform field
campaigns in the past, such as ACE-Asia, INTEX-A, and INTEX-B. In each case, I greatly
appreciated your fair-minded leadership as Flight Scientist.

Nearly every flight entails balancing a complex mix of partly competing science objectives,
tempered by aircraft constraints, meteorological conditions, satellite overpass opportunities,
and instrument health. In my experience, you have an excellent perspective on achieving as
many of the science goals as possible, are willing to consider ideas from all participants on the
basis of their scientific merits, encourage coordination among aircraft teams, and are effective
in bringing younger scientists up the learning curve so they can participate actively even in the
intense campaign environment. Your own knowledge and experience in the field tends to

command the respect of all involved, making it possible to achieve both better working
conditions during the campaign, and greater scientific results.

I am hoping you will be one of those in a scientific leadership position during ARCTAS as
well.

YAy N

Ralph Kahn
MISR Aerosol Scientist
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�  Priority code: 1 = top priority; 2 = high priority; 3 = medium priority. Asterisks recognize exploratory, high-risk measurements – at least one of these will be included in the payload.
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_1242736112.xls
Budget total

		DETAILED BUDGET

		For Proposal Titled:		Scientific Coordination Services for Aerosol-Cloud-Radiation Goals in ARCTAS

		Principal Investigator:		Philip B. Russell

				Submitted June 15, 2007		to ROSES-2007 A.13

				For Period From:		Oct.-07										To:		Sept.-10

																																						$169,802		$178,874

								2008								2009								2010						TOTAL

		1.  DIRECT LABOR				Work		$K		Cost,				Work		$K		Cost,				Work		$K		Cost,				Work		Cost,

						Yr		/WY		$K				Yr		/WY		$K				Yr		/WY		$K				Yr		$K

		Civil Service (FTE)		Philip Russell, PI		0.40		161.19		64.476				0.25		169.802		42.4505				0.25		178.874		44.7185				0.90		151.645

								161.19		0.0						169.802		0.0						178.874		0.0				0.00		0.0

				Mgt., Admin & Clerical Support		0.04		161.19		6.447600000000001				0.03		169.802		4.24505				0.03		178.874		4.47185				0.09		15.1645

				Sub Total		0.44				70.9236				0.28				46.69555				0.28				49.190349999999995				0.99		166.80949999999999

		Co-Op, Student		Jens Redemann, Co-I,BAERI		0.15		217.9		32.685				0.10		235.8		23.580000000000002				0.10		254.7		25.47				0.35		81.735

				Q. Zhang, Data analyst, BAERI		0.20		93.8		18.76				0.10		99.4		9.940000000000001				0.10		105.4		10.540000000000001				0.40

				S. Ramirez, Data analyst, BAERI		0.10		91.5		9.15				0.10		97.0		9.700000000000001				0.10		102.82000000000001		10.282000000000002				0.30		29.132000000000005

				Co-op overhead included above																												0.0

				Sub Total		0.45				60.595000000000006				0.30				43.220000000000006				0.30				46.292				1.05		150.10700000000003

				Total Labor		0.89				131.5186				0.58				89.91555				0.58				95.48235				2.04		316.91650000000004

		2. OTHER DIRECT COSTS

		a. Parts, repairs								0.0								0.0								0.0						0.0

		b. Network & computer support								5.0								6.0								7.0						18.0

		c. Shipping								0.0																						0.0

		d. Publications																5.0								12.0						17.0

		e. Travel

				Program Direct CS						17.7								2.5								1.8						21.9

				Co-Op						0.0								0.0								0.0						0.0

		f.  Other

																																0.0

				Total Other Direct Costs						22.7								13.5								20.8						56.9

								2008								2009								2008						TOTAL

		3.  FACILITIES & ADMINISTRATION COST

				Division Reserve				1.5%		2.3						1.5%		1.6						1.5%		1.8						5.7

				Total Facilities & Admin						2.3								1.6								1.8						5.7

		4. OTHER COSTS

						0.00		0.0		0.0				0.00		0.0		0.0				0.00		0.0		0.0						0.0

						0.00		0.0		0.0				0.00		0.0		0.0				0.00		0.0		0.0						0.0

				Total Other Costs						0.0								0.0								0.0						0.0

		5.  Total  (Labor, Travel and Procurements)								156.52263959390862								104.93977157360406								118.06725888324873						379.5296700507614



&L&F, &A&CPage &P&R&T, &D



Travel

		Travel Budget

										Airfare								Per Diem								Car								Total incl.

								Trips		$/trip		Total				Days		$/day		Total				Days		$/day		Total		Misc		Total		Co-op O'head

		FY2008

		ARCTAS planning meeting, assumed Virginia Beach, October 2007

				Russell				1		400		400				3		180		540				3		55		165		100		$1,205		$1,205

		P-3 test flights, assumed Wallops Island, VA, February 2008

				Russell				1		400		400				3		173		519				3		55		165		100		$1,184		$1,184

		Spring deployment, assumed Fairbanks, AK, March-April 2008

				Russell				1		1000		1,000				28		170		4,760				28		70		1960		300		$8,020		$8,020

		Summer deployment, assumed Cold Lake, Alberta, June-July 2008

				Russell				1		1300		1,300				28		200		5,600				0		40		0		100		$7,000		$7,000

																																FY08 BAER Total		$0

																																FY08 SRI Total		$0

																																FY08 Civil Servant Mgt Travel (per Ames Pricing Template)		$247				CS Default		Balance

																																FY08 Civil Servant Total		$17,656				$2,801		$7,855

		FY2009

		AGU meeting, assumed San Francisco, CA, December 2008

				Russell				1		0		0				2				0								0		300		$300		$300

		Science meeting, assumed Virginia Beach VA, April 2009

				Russell				1		700		700				4		229		916				5		55		275		100		$1,991		$1,991

																																FY09 BAER Total		$0

																																FY09 SRI Total		$0

																																FY09 Civil Servant Mgt Travel (per Ames Pricing Template)		$159

																																FY09 Civil Servant Total		$2,450				$1,803		$647

		FY2010

		AGU meeting, assumed San Francisco, CA, December 2009

				Russell				1		0		0				2				0								0		300		$300		$300

		Science meeting, assumed Boulder, CO,  April 2010

				Russell				1		500		500				3		250		750										100		$1,350		$1,350

																																FY10 BAER Total		$0

																																FY10 SRI Total		$0

																																FY10 Civil Servant Mgt Travel (per Ames Pricing Template)		$164

																																FY10 Civil Servant Total		$1,814				$1,857		($43)



&L&F, &A&CPage &P&R&T, &D



Sheet3

		






_1242736200.xls
Budget total

		DETAILED BUDGET

		For Proposal Titled:		Scientific Coordination Services for Aerosol-Cloud-Radiation Goals in ARCTAS

		Principal Investigator:		Philip B. Russell

				Submitted June 15, 2007		to ROSES-2007 A.13

				For Period From:		Oct.-07										To:		Sept.-10

																																						$169,802		$178,874

								2008								2009								2010						TOTAL

		1.  DIRECT LABOR				Work		$K		Cost,				Work		$K		Cost,				Work		$K		Cost,				Work		Cost,

						Yr		/WY		$K				Yr		/WY		$K				Yr		/WY		$K				Yr		$K

		Civil Service (FTE)		Philip Russell, PI		0.40		161.19		64.476				0.25		169.802		42.4505				0.25		178.874		44.7185				0.90		151.645

								161.19		0.0						169.802		0.0						178.874		0.0				0.00		0.0

				Mgt., Admin & Clerical Support		0.04		161.19		6.447600000000001				0.03		169.802		4.24505				0.03		178.874		4.47185				0.09		15.1645

				Sub Total		0.44				70.9236				0.28				46.69555				0.28				49.190349999999995				0.99		166.80949999999999

		Co-Op, Student		Jens Redemann, Co-I,BAERI		0.15		217.9		32.685				0.10		235.8		23.580000000000002				0.10		254.7		25.47				0.35		81.735

				Q. Zhang, Data analyst, BAERI		0.20		93.8		18.76				0.10		99.4		9.940000000000001				0.10		105.4		10.540000000000001				0.40

				S. Ramirez, Data analyst, BAERI		0.10		91.5		9.15				0.10		97.0		9.700000000000001				0.10		102.82000000000001		10.282000000000002				0.30		29.132000000000005

				Co-op overhead included above																												0.0

				Sub Total		0.45				60.595000000000006				0.30				43.220000000000006				0.30				46.292				1.05		150.10700000000003

				Total Labor		0.89				131.5186				0.58				89.91555				0.58				95.48235				2.04		316.91650000000004

		2. OTHER DIRECT COSTS

		a. Parts, repairs								0.0								0.0								0.0						0.0

		b. Network & computer support								5.0								6.0								7.0						18.0

		c. Shipping								0.0																						0.0

		d. Publications																5.0								12.0						17.0

		e. Travel

				Program Direct CS						17.7								2.5								1.8						21.9

				Co-Op						0.0								0.0								0.0						0.0

		f.  Other

																																0.0

				Total Other Direct Costs						22.7								13.5								20.8						56.9

								2008								2009								2008						TOTAL

		3.  FACILITIES & ADMINISTRATION COST

				Division Reserve				1.5%		2.3						1.5%		1.6						1.5%		1.8						5.7

				Total Facilities & Admin						2.3								1.6								1.8						5.7

		4. OTHER COSTS

						0.00		0.0		0.0				0.00		0.0		0.0				0.00		0.0		0.0						0.0

						0.00		0.0		0.0				0.00		0.0		0.0				0.00		0.0		0.0						0.0

				Total Other Costs						0.0								0.0								0.0						0.0

		5.  Total  (Labor, Travel and Procurements)								156.52263959390862								104.93977157360406								118.06725888324873						379.5296700507614



&L&F, &A&CPage &P&R&T, &D



Travel

		Travel Budget

										Airfare								Per Diem								Car								Total incl.

								Trips		$/trip		Total				Days		$/day		Total				Days		$/day		Total		Misc		Total		Co-op O'head

		FY2008

		ARCTAS planning meeting, assumed Virginia Beach, October 2007

				Russell				1		400		400				3		180		540				3		55		165		100		$1,205		$1,205

		P-3 test flights, assumed Wallops Island, VA, February 2008

				Russell				1		400		400				3		173		519				3		55		165		100		$1,184		$1,184

		Spring deployment, assumed Fairbanks, AK, March-April 2008

				Russell				1		1000		1,000				28		170		4,760				28		70		1960		300		$8,020		$8,020

		Summer deployment, assumed Cold Lake, Alberta, June-July 2008

				Russell				1		1300		1,300				28		200		5,600				0		40		0		100		$7,000		$7,000

																																FY08 BAER Total		$0

																																FY08 SRI Total		$0

																																FY08 Civil Servant Mgt Travel (per Ames Pricing Template)		$247				CS Default		Balance

																																FY08 Civil Servant Total		$17,656				$2,801		$7,855

		FY2009

		AGU meeting, assumed San Francisco, CA, December 2008

				Russell				1		0		0				2				0								0		300		$300		$300

		Science meeting, assumed Virginia Beach VA, April 2009

				Russell				1		700		700				4		229		916				5		55		275		100		$1,991		$1,991

																																FY09 BAER Total		$0

																																FY09 SRI Total		$0

																																FY09 Civil Servant Mgt Travel (per Ames Pricing Template)		$159

																																FY09 Civil Servant Total		$2,450				$1,803		$647

		FY2010

		AGU meeting, assumed San Francisco, CA, December 2009

				Russell				1		0		0				2				0								0		300		$300		$300

		Science meeting, assumed Boulder, CO,  April 2010

				Russell				1		500		500				3		250		750										100		$1,350		$1,350

																																FY10 BAER Total		$0

																																FY10 SRI Total		$0

																																FY10 Civil Servant Mgt Travel (per Ames Pricing Template)		$164

																																FY10 Civil Servant Total		$1,814				$1,857		($43)



&L&F, &A&CPage &P&R&T, &D



Sheet3

		






_1240066886.xls
Budget total

		DETAILED BUDGET

		For Proposal Titled:		Scientific Coordination Services for Aerosol-Cloud-Radiation Goals in ARCTAS

		Principal Investigator:		Philip B. Russell

				Submitted June 15, 2007		to ROSES-2007 A.13

				For Period From:		Oct.-07										To:		Sept.-10																		$161,190		$169,802		$178,874

																																						$169,802		$178,874

								2008								2009								2010						TOTAL

		1.  DIRECT LABOR				Work		$K		Cost,				Work		$K		Cost,				Work		$K		Cost,				Work		Cost,

						Yr		/WY		$K				Yr		/WY		$K				Yr		/WY		$K				Yr		$K

		Civil Service (FTE)		Philip Russell, Co-PI		0.50		161.2		88.7				0.30		169.8		56.0				0.30		178.9		59.0				1.10		203.71758000000003

								161.2		0.0						169.8		0.0						178.9		0.0				0.00		0.0

				Mgt., Admin & Clerical Support		0.05		161.2		8.9				0.03		169.8		5.6				0.03		178.9		5.9				0.11		20.371758

				Sub Total		0.55				97.5				0.33				61.6				0.33				64.9				1.21		224.1

		Co-Op, Student		Jens Redemann, Co-I,BAERI		0.15		215.0		32.3				0.10		227.9		22.8				0.10		241.6		24.2				0.35		79.19740000000002

				S. Ramirez, Data analyst, BAERI		0.10		92.0		9.2				0.10		97.5		9.8				0.10		103.4		10.3				0.30		29.289120000000008

				Co-op overhead included above																												0.0

				Sub Total		0.25				41.5				0.20				32.5				0.20				34.5				0.65		108.5

				Total Labor		0.80				139.0				0.53				94.2				0.53				99.4				1.86		332.6

		2. OTHER DIRECT COSTS

		a. Parts, repairs								0.0								0.0								0.0						0.0

		b. Network & computer support								5.0								6.0								7.0						18.0

		c. Shipping								0.0																						0.0

		d. Publications																5.0								12.0						17.0

		e. Travel

				Program Direct CS						17.7								2.5								1.8						22.0

				Co-Op						0.0								0.0								0.0						0.0

		f.  Other

																																0.0

				Total Other Direct Costs						22.7								13.5								20.8						57.0

								2008								2009								2008						TOTAL

		3.  FACILITIES & ADMINISTRATION COST

				Direct Workyears		0.63								0.38								0.38								1.39

				Allocated Workyears		0.10								0.06								0.06								0.22

				Total Workyears		0.73								0.44								0.44								1.61

				G&A*				0.0		0.0						0.0		0.0						0.0		0.0						0.0

				Allocated Service Pool*				0.0		0.0						0.0		0.0						0.0		0.0						0.0

				Directorate Reserve				0.0		0.0						0.0		0.0						0.0		0.0						0.0

				Division Reserve				1.5%		2.2						1.5%		1.6						1.5%		1.8						5.5

				Total Facilities & Admin		0.73				2.2				0.44				1.6				0.44				1.8						5.5

		4. OTHER COSTS

						0.00		0.0		0.0				0.00		0.0		0.0				0.00		0.0		0.0						0.0

						0.00		0.0		0.0				0.00		0.0		0.0				0.00		0.0		0.0						0.0

				Total Other Costs						0.0								0.0								0.0						0.0

		5.  Total  (Labor, Travel and Procurements)								163.8								109.2								122.0						395.1

		*Excluded pursuant to Full Cost Simplification.



&L&F, &A&CPage &P&R&T, &D



Travel

		Travel Budget

										Airfare								Per Diem								Car								Total incl.

								Trips		$/trip		Total				Days		$/day		Total				Days		$/day		Total		Misc		Total		Co-op O'head

		FY2008

		ARCTAS planning meeting, assumed Virginia Beach, October 2007

				Russell				1		400		400				3		180		540				3		55		165		100		$1,205		$1,205

		P-3 test flights, assumed Wallops Island, VA, February 2008

				Russell				1		400		400				3		173		519				3		55		165		100		$1,184		$1,184

		Spring deployment, assumed Fairbanks, AK, March-April 2008

				Russell				1		1000		1,000				28		170		4,760				28		70		1960		300		$8,020		$8,020

		Summer deployment, assumed Cold Lake, Alberta, June-July 2008

				Russell				1		1300		1,300				28		200		5,600				0		40		0		100		$7,000		$7,000

																																FY08 BAER Total		$0

																																FY08 SRI Total		$0

																																FY08 Civil Servant Mgt Travel (per Ames Pricing Template)		$309

																																FY08 Civil Servant Total		$17,718

		FY2009

		AGU meeting, assumed San Francisco, CA, December 2008

				Russell				1		0		0				2				0								0		300		$300		$300

		Science meeting, assumed Virginia Beach VA, April 2009

				Russell				1		700		700				4		229		916				5		55		275		100		$1,991		$1,991

																																FY09 BAER Total		$0

																																FY09 SRI Total		$0

																																FY09 Civil Servant Mgt Travel (per Ames Pricing Template)		$191

																																FY09 Civil Servant Total		$2,482

		FY2010

		AGU meeting, assumed San Francisco, CA, December 2009

				Russell				1		0		0				2				0								0		300		$300		$300

		Science meeting, assumed Boulder, CO,  April 2010

				Russell				1		500		500				3		250		750										100		$1,350		$1,350

																																FY10 BAER Total		$0

																																FY10 SRI Total		$0

																																FY10 Civil Servant Mgt Travel (per Ames Pricing Template)		$197

																																FY10 Civil Servant Total		$1,847
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