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But what is the CMS?
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CMS Instruments
YSI EXO Sonde

Estuary monitoring workhorse:

-Salinity 
-Temperature
-Depth (tide)
-pH
-Dissolved oxygen 
-Phytoplankton fluorescence 
-Turbidity

SEA-Bird SUNASEA-Bird ECO Triplet

-Phytoplankton Chlorophyll a (695nm) 
-Fluorescent Dissolved Organic Matter (460nm)
-Turbidity (700nm)

Did you know that dissolved nitrate 
in seawater absorbs ultra-violet 
light?

The SUNA is a UV 
spectrophotometer that calculates 
nitrate concentrations in the water 
from UV absorption.



Serial to USB:
SeapHOx
SUNA
EXO Sonde

Raw data Raw and transformed data

OSU ethernet

Database

CORIOLIX

User interface

OpenRVDAS

write

HMSC VC 
Exhibit

NANOOS, Zenodo, 
other repos?

HMSC 
Website

ECO Triplet

VM in Salem OR 
Data Center

CMS Data Architecture



CMS Exhibit



Obstacles
-Funding:   Working grant to grant is like gig work.

-Don’t like an instrument cable? Make a new one!

-Obsolete technology

-Training:  Raspberry Pis didn’t exist when I was in grad school! 

Loggers of the past 20 years A logger for the next 20 years?



Who uses CMS Data?

Hatfield Researchers

-NOAA Fisheries Oyster Hatchery

-Northwest Fisheries Science Center

-Visiting researchers using seawater

Hatfield Facilities

-Only pump seawater at high tide

Hatfield Animal Care Team

-Giant Pacific Octopus exhibit

-Touch pool
 
-Fish tanks



Other potential users

Fisherfolk

- Low oxygen (hypoxia) impacts crabs

-Crabbing boats can only pump cold salty 
water into their holds to keep crab fresh

General public

- Shellfish harvesting

-Tides, weather, water temperatures



CMS Data:  Ideas for Classrooms

Real-Time Data

Customizable Plots

ERDDAP Download



Use case #1: Real-Time Data



Use case #1: Real-Time Data



Use case #2: Customizable Plots



Use Case #3: ERDDAP Downloadable Data



Activity Idea:  Data literacy
How do we know we’re looking at good data?  Discerning scientists ask:

-What is known about the range of values measured in this environment?
(This baseline is changing)
-What was the range of values used to calibrate this instrument?
-What are the minimum and maximum values detectable by this instrument? 





Other Activity Ideas

-Rain, tide and salinity
-Turbidity aquarium and mussels / oysters

-Summer upwelling temp, DO and pH patterns vs winter
-???



I  have questions for you…



Pre-existing Curriculum

Do you already teach about water quality or climate change? What works?

What field trips have you taken or planned around these topics?

How do we make activities modular so they can be worked into what is already taught?



Workforce Development

Lots of skills were needed in building out the CMS:

-Carpentry

-Welding

-3D printing

-Electronics



“Edutainment”?



How can we engage different 
types of visitors?

The 3 second visitor

The 30 second visitor

The 3 minute visitor



Instrument frame replica:
Suspended 1 meter above 
bench to replicate estuary floor.

Touch screen: Toggle input 
between real-time water quality 
data and interactive OAH video 
game.

Estuary Floor Cam: Spy on the 
estuary floor by moving camera 
with joystick, push buttons to 
zoom and turn on light.

Joystick camera 
control box

How can we engage different 
types of visitors?

The 3 second visitor

The 30 second visitor

The 3 minute visitor
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