Investment Strategies for Observation & Sampling Systems

The goal of the AOSN program is to develop a highly autonomous coastal observation and prediction  system. By coupling in-situ robotic observation platforms, remote sensing systems, advanced ocean modeling,  and adaptive sampling algorithms, the system will be able to rapidly initialize and monitor complex littoral environments. Current investments in sampling systems are focused on highly sustainable robotic observation platforms, such as gliders, AUV’s, profiling floats, surface drifters, and moorings, as well as traditional shipborne and airborne sampling techniques. The goal in the future should be to operate the observation system with a minimum amount of non-sustainable, non-covert assets (like ships), to minimize the total number of observations required to initialize and maintain the model (because all observations involve some cost),  and to minimize the amount of direct human oversight of individual observation assets (because this increases the manpower requirements, and might not be as efficient in terms of asset lifetime). 

Gliders

Key 2003 Investments

· More deep gliders (2 more SIO gliders, for total of 5)

· Improved bio-optical instrumentation 

· fluorometers on all WHOI/Webb gliders

· bathyphotometers on 2 WHOI gliders

· Real-time adaptive sampling between multiple gliders

· Glider mobility planning using LCS

Recommendations for 2004 Investments

· Improved vertical resolution

· Faster-response C/T sensors

· Faster sampling rate for all on-board sensors

· Larger on-board data storage

· “Smart” processing on-board to  identify & return significant micro-structure/thin layers (adaptive telemetry of data)

· Improved synoptic observations

· Increase speed of SIO glider (can Webb glider be sped up?)

· Improve telemetry

· Migrate to globalstar from iridium?

· Migrate SIO gliders to iridium

· Lagrangian control

· Develop capability to “park” glider in a commanded water mass, allowing it to perform lagrangian measurements.

· Broader sensor suite

· Dissolved Oxygen

· Improved Bathyphotometer for glider use

· ADCP

· Take sparse measurements at surface and set depths to minimize power/data storage

· Nutrient analysis (isus perhaps)

· Glider Control

· Centralized goal-achieving planner algorithm which integrates mobility, desired observations, other heterogenous observation assets into a coordinated observation plan. This software would have both a planning component, and an execution monitoring component, to adjust the plan at execution time. Planner should be opportunistic about bringing assets together for inter-calibration when feasible.

· De-centralized coordination between gliders, allowing them to communicate locally (acoustic or RF when on surface). This may require additional on-board equipment (modems, CPU, power).

· Higher-performance on-board computing to allow real-time reactive control

· New glider platforms

· Air-dropped expendable glider

· Larger glider w/ larger instrument capacity, larger battery capacity

Profiling Floats

Key 2003 Investments

· Purchase two ARGO floats, one owned by AOSN ($15k if lost, $5k is recovered)

Recommendations for 2004 Investments

· Incorporate simulated floats into OSSE engine, develop planning capability to determine optimal float placement

Drifters


Key 2003 Investments



Fund chavez to install fluorometers on drifters ($5k)

AUVs

Key 2003 Investments

· Additional dorado sorties

Recommendations for 2004 Investments

· A larger number of self-propelled AUVs (say 3) to perform coordinated sampling of frontal processes. Three is the magic number, because it lets you have one vehicle on either side of the front, with one trying to stay along the boundary (this comes from conversations with Steve H.) . Real-time communication between the vehicles is probably required for this. These vehicles should be staged at a docked station (preferably near the likely upwelling regions, will MARS be in this location) to maximize sustainability of this asset. 

Aircraft

Key 2003 Investments

· Develop ground truthing protocol for aircraft SSH data

Recommendations for 2004 Investments

· Port selected aircraft observations to  unmanned air vehicle (wild idea alert)

· Use unmanned or manned aircraft as high bandwidth data relay for AUV/glider

· Adaptive sampling by aircraft (computational way of determining optimal aircraft tracks)

CODAR observations

Key 2003 Investments

· Funded ongoing research/analysis

· Identify other codar observations of value to experiment, solicit data from their owners

Recommendations for 2004 Investments

· Joint CIMT/Integrated radar observations of California coast. Perhaps put funding in for integrated data system. These observations could be valuable in predicted local upwelling conditions

(try to take outline above and turn into prose)

Gliders represent the prime observation technique for many AOSN scenarios, since they possess long endurance, appropriate speed, and good sensor suites. Although the basic technology of buoyancy driven gliders is well demonstrated, they have yet to be fully exploited as ocean measurement tools. This program should develop novel capabilities for exploiting large (O(20-30)) fleets of gliders. These capabilities include novel control modes, coordinated control of vehicle fleets, as well as instrumentation enhacements and telemetry improvements.

