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Hypoxia in the Hood Canal

History of seasonal
hypoxia in southern end,
fish kills documented as
early as the 1920s

Recently low oxygen has
become more
widespread and
persistent

Low oxygen conditions
remain through-out
winter, when
concentrations normally
get replenished

Significant fish kills in
2002, 2003, 2006



Average dissolved oxygen In
deep southern Hood Canal

Dissolved Oxygen (mg/l)

Figure: Warner, 2007 Data Sources: Collias et al., UW, PRISM, WDOE






Monitoring the Hood Canal

 Hood Canal monitoring
network

e 28 agencies + citizen
volunteers

e 4 ORCA systems
currently spread across
length of canal

o Describe natural variability
and characterize and help
evaluate potential human
Influence

 Help validate PRISM
physical and biological
models



The ORCA System

e Robust remote chemical and
biological monitoring system

 Temp, Sal, Light, O,, Chl-a,
turbidity, NO, , currents,
Meteorology

 Profiling capabilities to 150
meters

« WIFI communications network
to transmit data in real time

e Monitors spectrum of time-scales

« Hourly (tides), Daily (solar), Weekly
(plankton growth), Monthly (blooms),
Annual (seasons, and inter-annual, e.qg.,
El Nino)



The ORCA System
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The ORCA System
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* Automated Matlab and Perl scripts:

Underwater 1) Convert raw data (CTD and Aquadopp) into ASCII

AQD| (CTD Package a) correct data using factory calibration coefficients
b) aligns CTD data to correct for plumbing delays

2) Plots data and save figures to web server

NO, —Fluor— O,




Aquadopp Integration

Package Configuration

* Power from battery pack, recharged from surface battery bank

« Serial communication to surface computer for instrument control and
data download; RS232, 9600 baud



Aquadopp Integration

Measurement interval: 1 second
Average interval: 1 second
measurement load: 4 %
blanking distance: 3 meters
Compass update rate: 1 second
Power level: high

Coordinate system: ENU

Shallow, coastal water, moving buoy



Aquadopp Integration

LAB SETUP:

DEPLOYMENT:

« Sensor package deployed at mooring
« At start of profile:
* ORCA computer
« starts CTD data aquistion
« starts Aquadopp (using SD command)
* During profile:
* ORCA computer runs winch according to CTD pressures
» Aquadopp data is recorded internally according to co nfiguration
« At end of profile:
* ORCA computer
* stops CTD
« stops Aquadopp (using soft break)
» downloads CTD data into file.HEX, powers down CTD
» downloads Aquadopp data into file.AQD, formats CF ca  rd, powers down
Aquadopp
« data is transferred ORCA computer to UW lab

DATA PROCESSING:
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Data and Results



Data and Results...2006



Data and Results...2006



Data and Results...2006



Data and Results...2006



Data and Results...2007



Data and Results...2007



Next steps...

 Aquadopps at all 4 buoys for the summer
o Data analysis

e Detide, vectors

* Time-series, frequency analysis

e Uneven spacing in time makes frequency analysis
(fourier transforms) difficult

o Date compensated discrete fourier transform
vs. forcing data to fit into evenly spaced grid

e Other options???

 How to handle data gaps?
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« ORCA: http://orca.ocean.washington.edu
« HCDOP: http://www.hoodcanal.washington.edu
« NANOOS: http://www.nanoos.org



