TREX Cruise 6: Canyon Axis Survey

The January 10 cruise is the 6th sea trial for T-REX.  The science topic for this cruise is the mapping and sampling of intermediate nepheloid layers (INLs) within the volume bounded by ABCD in  Figure 1 below.

 Figure 1: Survey Location in the Monterey Bay[image: image1.png]36.9

36.85

36.8

36.75

36.7

I ! ! I |
-1221 -122.05 -122 -121.95 -121.9 -121.85 -121.8

A:36.79, -121.93
B:36.77, -121.93
C:36.79, -122
D:36.77. -122





The main adaptive sampling capabilities being tested are:

· On-board sensing of INLs based on optical backscatter and depth values.

· Adaptive Water Sampling (Gulper Firing) based on observed INL strength. We also enforce certain utilization constraints on the maximum number of samples per traverse (i.e. 2) and the minimum spatial separation between samples (700m).

· Adaptive Spatial Resolution (separation between traverses) based on observed plume strength. The distance separating the current and next traverses is computed based on the aggregate signal strength at the end of the current traverse. Maximum separation will be 750m and the minimum separation will be 250m.

Science Background (adapted from materials of John Ryan)

Intermediate Nepheloid Layers (INLs) are a feature we are very likely to encounter. From the seasonal climatology of AUV surveys along the canyon axis, we know that INLs exhibit the highest average optical backscattering during winter, near the depth of the shelf break (~100-150 m; Figure 2).  From this winter mean we can also identify a longitude range for the strongest signal of INLs: east of 122W.
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Seasonal climatology of optical backscatter measured by the HS-2 on Dorado.  The climatology is based on 12 surveys in each season.  White lines are the same reference isopycnals in all panels.
Science Plan

· The bounding box (Figure 1) is within waters deeper than 300 m, and max depth will be 150 m (safety).  

· The box is ~ 6.23 km in x and 2.22 km in y.

· The survey will begin with the easternmost N-S section, between A and B.

· The survey will operate between depths of 70-170m.

· The default spacing between traverses will be 750m.

· The maximum spacing if a weak INL is detected is 500m.

· The minimum spacing if a strong INL is detected is 250m.

· To ensure a reasonable distribution of water samples, at most 2 samples will be taken per traverse and at least 700m must separate samples.

Operations Plan

· We aim to ship out by 7am.

· We will conduct a hardware-in-the-loop deck test before and after we disconnect from the ship cable network and prior to dropping the vehicle.

· We hope to be in the water, close to the location A (latitude 36.79, longitude -121.92). The survey will start immediately.

· The vehicle will make its way to A, then traverse along AB. It will surface at the beginning of this first traverse to check in.

· Subsequently, it will surface on the beginning of every turn to check in. A safety constraint is added so that the vehicle will surface at least every hour. Such a delay between surfacing is very unlikely.

· It will remain at the surface for at least 2 minutes. This will give us time to check the status of the agent and possibly intervene to kill the mission if necessary.

· The mission timer will be set to terminate by 3:30 pm.

· The survey will run at a speed of 1.75 m/s to cover more ground.

· A team from the Ryan Lab will be on hand to collect the gulper samples when we doc.

The safety envelope for operation is given by the following behaviors:

behavior missionTimer {


timeOut = 25200; // 7 hours

}

behavior depthEnvelope {

 
minDepth = 0;

 
maxDepth = 200;

 
abortDepth = 210;

 
abortAltitude = 50.0;

}

The abort plan will be specified with Doug prior to launch.
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