BREAKOUT SESSION II – DATA RECORDS AND RELATED OBSERVATIONS

Topic 7: Field Programs, Campaigns, Airborne Science 

Chairs Fred Huemmrich and Steven Lohrenz

Introduction

Background

1) There are a number of reasons for focused field campaigns

a) Effective for organizing multidisciplinary research to answer "tough" research questions

b) They can produce significant leaps forward in the science

c) Provide in situ observations for cal/val and process studies

d) Stimulates new model development, creating direct ties between modelers and data providers

e) Economies of scale, logistics, infrastructure, data systems

2) Longer term reasons include

a) Creating community, developing connections between different disciplines

b) Can form international ties

- Two-way exchange of science and technology between host country and US

c) Training opportunities for students

d) Produces multidisciplinary data sets that can be used in future research

Combined Land-Ocean Campaigns

1) Historically, it has been difficult to develop meaningful interactions between terrestrial and ocean carbon cycle and ecosystem studies

a) Land-ocean interface poses a challenging measurement environment (high signals with high uncertainty)

b) There have been (or are) a number of successful large field studies (e.g., FIFE, BOREAS, LBA, JGOFS, OCCC, WOCE, CLIVAR, GEOTRACES)

c) Generally conducted without land-ocean perspective, with NACP as an exception

2) However, land-ocean margins represent key areas where new insights regarding the carbon cycle may be gained by coordinated study

a) Continental carbon budgets fail to account for a missing carbon term that may be transported through the coastal margin with uncertain magnitude and fate

b) Changes in land ecosystem properties and land use/development may lead to changes in the export of carbon and other materials to the coastal ocean

c) Some terrestrial and coastal carbon reservoirs may be vulnerable to change in climate and associated environmental forcing

d) Rise in sea level will profoundly alter coastal margins and may impact the associated processing and fluxes of carbon through the coastal margin

e) Coastal margins influence boundary conditions for continental atmospheric carbon budgets, yet their influence on atmospheric carbon is poorly understood;

3) Is their justification for a coordinated terrestrial-ocean carbon study?

a) How should field program and campaigns be designed and coordinated to address this?

b) What would be the key satellite missions (e.g., GEO-CAPE, OCO) and associated data records that would support such a study?

i) Pre-launch preparations

ii) Post-launch cal/val efforts

c) Are there other missions that should be considered in order to address the critical science?

d) How could airborne measurements play a role in such a study?

i) Lidar

ii) Hyperspectral

iii) Radiometry

iv) Airborne flux measurements

v) UAV SAR

vi) Etc.

Presentations on existing field campaigns

Fred Huemmrich – DESDynI Field Campaigns

Veg 3D Field Campaign – DESDynl (Deformation, Ecosystem  Structure and Dynmics of ice)

· Aim is to utilize LIDAR and SAR to examine three dimensional vegetation structure in various terrestrial ecosystems

· Community needs data to prepare for mission –field campaigns will begin this coming summer and next summer.

· Ground measurements of vegetation and aircraft borne LIDAR and SAR

Paula Coble – GOM workshop results

Terrestrial and Coastal Carbon Exchanges in the Gulf of Mexico – second scoping workshop for the (interagency) Ocean Carbon and Biogeochemistry program. Concept is to bring people together from terrestrial, coastal and open ocean carbon research communities. The meeting will be held May 6-8, 2008 in St. Petersburg, FL. 

· Aims - Characterize interdependencies of land coastal margin carbon cycles in an effort to better constrain the North American continental carbon budget.  

· Why Gulf of Mexico? 

· Potentially large and highly dynamic influence on continental boundary conditions (e.g., atmospheric CO2, carbon burial at margins, terrestrial-ocean exchanges)

· It is a poorly sampled region contributing to uncertainty in overall NA carbon budgets

· Changes in terrestrial carbon cycling may propagate through watersheds and basins and substantially impact delivery of terrestrial materials to sensitive coastal ecosystems in the Gulf 
Carlos Castillo – Experiences with GASEX

Field campaign in the Southern Ocean – GASEX

Aim - To determine the piston velocities underlying air-sea flux of greenhouse gases in very high wind conditions and high latitudes
Important elements for planning for a field program 

· Planning required for coordinating sampling

· Groups need to be well coordinated to avoid redundancies

Eric Davidson - LBA

Large scale Biosphere Atmosphere Experiment in Amazonia (LBA)  (planning began in early 1990’s, first funding came from mid to late 90’s, field campaign II phase, Phase III synthesis phase)

· “LBA is designed to create the new knowledge needed to understand the climatological, ecological, biogeochemical, and hydrological functioning of Amazonia, the impact of land use change on these functions, and the interactions between Amazonia and the Earth system.” (from LBA website)

· LBA is international, multi-disciplinary cooperative research led by Brazil. NASA lead the US participation

· Good Project Office –organizing the field campaign and storage and archiving of data

· Maintaining appropriate longevity of the program

· Public outreach is essential.

· Training and education  – Over 240 new Ph.D’s

· Over 1400 publications

· Capacity building (new departments and new courses created)

· Created a legacy of properly registered and archived data sets 

Note that these examples represent different stages of field campaigns, with the Veg-3D and GOM being in the planning stages; GASEX happening now; and LBA representing the winding down of a field study.

Core Questions to the Group

· Is there justification for a coordinated terrestrial-ocean carbon study?

· What does the carbon cycle and ecosystems community expect of field programs, campaigns and airborne science?

· What are our biggest challenges in these areas, and how do we address them?

· Is our list of identified data records complete, or is something missing?

· Land 

· Ocean

· Does the carbon cycle and ecosystems community need to establish priorities for these and other activities, and, if so, how should they be established?

Major Concepts Addressed

How can community develop a concept that can lead to implementation of a large program or campaign?

- Look for intersection of emerging science and emerging technology 

- “a good question, a good region of study, and data and observations enabled by new technology”

A lot of science can be wrapped around a single question, which provides a lot of coherence.  E.g., GASEX had a fundamental question of gas exchange of ocean and atmosphere.  This lead to “What can you do for GASEX?”, which drove a number of applications and studies

Social benefits must also be considered.

- note that the C cycle - Ecosystem office has continuity in management of field campaigns with LBA and BOREAS.

- Programs looking at climate change and its effects will require large time and space scaled measurements in the field programs

- Program managers look to the community to point to the important questions

If one wanted to make a pitch for a large scale campaign, how would one promote it?

Justification of a large scale field program is not the question.  We need to set priorities to address specific questions, not driven strictly by region.

Besides large campaigns there is a need for small and innovative PI-driven programs and resources for airborne programs to support them.

There needs to be a balance between the multi-platform, science team science and small, high-risk projects.

Justification for a major terrestrial-ocean integrated study was discussed 

- Topic was also raised in HyspIRI Breakout

- Need to clearly define science objective which could include, for example, better constraints on boundary conditions for continental carbon budgets

- Does not necessarily need to be solely focused on carbon (e.g., nitrogen cycling, eutrophication, biodiversity, ocean acidification)

We don't fully understand the C cycle in the coastal zone.  It is likely impacted by acidification.

- Need to reconcile different temporal and spatial scales for terrestrial and ocean observations represent significant challenge

Need to deal with instrumentation incompatibilities for working across terrestrial – ocean continuum

- Need to fully exploit existing programs and resources such as LTER, AmeriFlux, NEON

we want to have multiple instruments in place

- measurements at sea

make large number of measurements through underway sampling – great opportunity for calibration/validation

- Other possibilities

fresh water lakes represent a more constrained system that may have better access

Chesapeake and Delaware Bays have problems such as eutrophication and urbanization, plus Wallops is nearby.

Proposed study of Arctic carbon budgets and sensitivity to climate change 

- Melting of permafrost and effect on terrestrial carbon cycling

- Implications for erosion and dissolved and particulate carbon transport in Arctic rivers (linkages to coastal ocean)

- Melting sea ice and impacts on aquatic carbon cycling

Aircraft missions and their role in major field programs as well serving smaller innovative projects

- Resources should be made available for supporting the continuation of airborne programs

- Use aircraft observations to enhance or extend existing and to simulate future satellite mission observations

For Veg-3D - Chose sites where L-band inSAR data was collected in Sept 2007 and later to look at 3D vegetation structure.  Field campaigns will be done to support these. It would be good to capitalize on these existing resources.

- Development of new instrumentation in support of new mission concepts along with new platforms such as UAVs that could reduce the price of flying instruments

- To address multiple temporal and spatial sampling scales (e.g., observations of forest fires)

- Data fusion issues represent key challenge for both aircraft and satellite observations

Combined LIDAR and hyperspectral imager is being developed in conjunction with Army Corps of Engineers and Optech International for retrieval of bottom reflectance and types.

