CC&E GEO Observations Breakout Session – J. Campbell and B. Balch, Co-conveners
1) Janet Campbell – Overview presentation – GEO-CAPE et al.

Details on GEO-CAPE; intro to priority science questions
2) Barney Balch –  overview of science drivers
GEO: The only satellite-based method to discriminate physical from biological forcing in the surface ocean, at frequencies shorter than once day

Tides; Tidal processes that affect vertical mixing and resuspension, sinking (position of tidal fronts); More generic horizontal eddy diffusion processes; Phased growth; Diurnal cycles; Episodic events; Etc

Comment: someone noted that with current LEO sensors you often don’t even get the once a day look – so GEO important for getting that as well!

3) Other questions: 

What do we need to do scientifically to get ready for mission?

Janet – this includes coastal ocean observing systems; need ancillary information (from other satellites, in situ data, hydrology, tides, sea level) and also models 

What issues to be resolved before this science is enabled?

Janet – will there be coastal observing systems for ancillary?  What is need spectral resolution? What is necessary S/N?  What is needed in ground data systems (volume of data, archiving, reprocessing); who decides what events take priority? 
Group discussion:

Question from Dick Barber re sampling strategies – would it be pointable?  (yes)
John Moisan question – what about Alaska and Hawaii?

Janet described synoptic scanning mode and experimental/event mode and observation strategies et al. from COCOA Decadal Survey white paper
Ajit – put some comments in writing on forum; also – we will be dragged into OOI realm – there will be coastal observatories coming online….
Jay Herman – instrument specs already determined by science, e.g., atm apps require high spectral resolution for trace gases (NO2) – look at OMI – need ½ nm resolution – for ocean would add up ½ nm channels to 10 nm etc – bump up SNR – but due to data rate issues will need to pre-select ranges and sub-sample, only occasionally get full hyperspectral.  He doesn’t think onboard processing will help.  Also Bidirectional reflectance part of needed modeling component.  Also one pixel removed from shore to avoid contamination: 250m is good resolution for East coast estuaries and still allow for shielding and still sample center of estuary.  Observations for tidal surge, eg Chesapeake - want to sample the surge (order hour or better needed – 20 mins to hour; roughly 250 m ground, spectral determined by trace gases)
Bror Jonsson need to get benthic (e.g., macrophyte) community into this work/effort; also Landsat/SPOT community – more frequent observations will help!
Janet – still talking capabilities more so than science drivers.  Need to understand what controls ecosystems in coastal regions.

Dick B: ship studies indicate most intense upwelling along west coast – 8-14 km from shore, but would be good to get within 500m of shore to better understand dynamics as knowledge gaps and misconceptions exist.

John Moisan – aerosols a must for coastal – esp for nutrient fluxes – N:P different for airshed (only Cape May and Bermuda sites).  P will likely increase into coastal zone from airshed.  Few studies to understand air movement from land over ocean and how stuff sinks out….
Paula B: GEO-CAPE from Decadal Survey – don’t limit science to just Decadal survey; what are the topics you think you can tackle as scientists, then worry about specs.   Per Janet’s questions: What enabled by high temporal frequency?  High spatial resolution?  Spectral resolution?   
Jay Herman – look at sources – land (to water) and air (to water) – this not done from present LEO imagers…
Janet – understand physical forcing and constituents, then how affects primary producers, then entire marine food web.  Improve models.  Characterize environmental variability, over time.  Understand how today’s variability affects fish harvest 5-10 years from now

Bror -  high spatial will help understand process in the zone between land to ocean – carbon species, photobleaching etc. John M– this zone is where the high productivity is – we need to better understand.  Also more on benthic – export carbon from macrophyes – die off after winter storms, get exported – then regrows - this another important episodic event.
Paula C – need to learn more about land-ocean coupling – marine CO2 for terrestrial perspective – waterborne important for land understanding as well – coupling between these – impact of rainfall etc.  look at hydrological coupling.  Also SAV – get integration of bottom albedo and mapping over course of week – get better map

Barney – erosion events, highly episodic – important – esp w/sea level rise.  
John M – need to get synoptic understanding –current flux can change very quickly 
Paul D – mod res synoptic perspective invaluable – Basin-scale, EEZ et al. 
Janet – episodic events important – precip/runoff form land, impacts - blooms, etc

Heidi S – Hyspiri discussion wasn’t really focused on dynamic/episodic events – talking 19 day repeats! (she said she was disillusioned)
Randy Kawa – noted GEO-CAPE poster; down to 340-345-11nm hyper; also some SWIR bands (3 fixed).  Note: ocean requirement driving high res imager
Bror – biggest strength – correlating/complementing other data sets – filling in gaps and make readily accessible.  Integrated frameworks needed.  Janet – could models drive this?  His answer – Yes.  Would need coastal eco project. Enable Eco people to look at velocity fields w/o hiring a programmer
Robyn Conmy – groundwater often left out of these discussions – sources of nutrients, metals etc.  use temp/color signals to detect in estuary.  High res SST would be very helpful.  Janet – what about inland waters?   
Wayne – applications important (not just pure research) – fisheries et al – is NASA ready to step up to this?  We don’t have luxury of planning 20 year research program – need to start providing answers now!  Fisheries et al.  Said this should be at the highest level in terms of the science questions/drivers.  Janet referenced the GEO-CAPE front page.  
Paul – this issue of humans and society and impacts to/from ecosystem was discussed to a great extent at the recent CC&E MOWG meeting

Randy Kawa said he could use better understanding of how this mission would help address these issues – linkages with fisheries et al.

John M – HABs, fish kills – we can track blooms – but can’t do fisheries per se!
Janet – look at large-scale synoptic view to understanding coastal ecosystem variability over long periods of time….
Wayne – we won’t have the algorithms we need unless we get the mission up there, but this not purpose of mission – that is to protect coast, resources etc

Bror – what makes a good year for a certain species of fish?  These data will help

Ivona Cetinic – fisheries collapsing off west coast – need to understand what is forcing – is it human?  Is it “natural” variability?  Understand small-scale upwelling and impacts….
Paula C. – land-ocean coupling – evaluate over long term changes in land use/water management – what enters from river is net integration – pass/fail test – carbon and water inputs – what are we doing to increase/decrease that?  Forcings from humans on land surface important!  Likewise atmosphere!  
Jay – big strength is time dependence – explore that information – this can do process studies!  Select science questions that can fit into process studies; recent study – LEO obs and aircraft obs – blooms off west coast – just looking at sat data gives wrong answer as evidence by higher frequency airborne observations!  Pick things that are dynamic.  We will learn what we don’t know – factor this into models et al.  
Janet – yes – time frequency of measurements

Paul – IOCCG – lots of agencies talking about doing GEO ocean color – have patchwork quilt of these observations – interesting science questions afforded by this as well….
