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Ocean Observing Systems Summer Teacher Institute

August 1 – August 5, 2011


This document includes a wealth of resources for teaching about ocean observing systems. To use it, just start with one web site and investigate what it has to offer. There should be something of interest to everyone! The list is arranged in categories to help direct you to the sites that will be of greatest interest to you. When you are using the sites, if you have any questions about these resources, would like advice, or need help using them, please contact Pat Harcourt pharcour@usc.edu.
OOS? What’s that??
COSEE-West


2009 Ocean Observing Systems Summer Teacher Institute – Resources/Lesson Plans


http://www.usc.edu/org/cosee-west/resources.html#oos0809

Teacher created lesson plans from 2008 OOS workshop


http://www.usc.edu/org/cosee-west/LessonPlans.html
COSEE-Coastal Trends


Observing the Ocean – Get Started


http://www1.coseecoastaltrends.net/modules/observing_the_ocean/get_started/
Woods Hole Oceanographic Institute (WHOI) 

Why do we need them (ocean observatories)?

http://www.whoi.edu/page.do?pid=24336
Types of Observatories

http://www.whoi.edu/page.do?pid=24395
Who Builds Them?

http://www.whoi.edu/page.do?pid=24399
Oceanus Magazine (WHOI publication) “Seeding the Seafloor with Observatories”

http://www.whoi.edu/oceanus/viewArticle.do?id=2442
NOAA’s Monitoring and Observing Tools – a summary of NOAA’s space, airborne, land-based, and water-based observing tools


http://www.noaa.gov/features/earthobs/tools.html 

NOAA’s Office of Exploration and Research Ocean Explorer website – Technology


http://oceanexplorer.noaa.gov/technology/technology.html
What is…?  a glossary of the main types of data collecting tools from Southern California Coastal Ocean Observing System (SCCOOS) 


http://www.sccoos.org/cc-whatis.html 

Ocean Instruments – “How they work, what they do, and how they do it”


http://www.whoi.edu/science/instruments/
Rutgers University COOL Room (Coastal Ocean Observing Lab) 

Tutorials on measuring surface currents, satellite pictures of sea surface temp/chlorophyll, etc. 

http://rucool.marine.rutgers.edu/
Global and National OOS Programs, Initiatives, etc. 

Global Earth Observation System of Systems (GEOSS) 

“The aim is to provide the right information, in the right format, to the right people, at the right time, to make the right decisions.” 

http://www.noaa.gov/eos.html
The International Group on Earth Observations

http://www.earthobservations.org/
The U.S. Group on Earth Observations

http://usgeo.gov/
Global Ocean Observing System (GOOS) is an international effort to monitor the world’s global ocean – it is the oceanographic component of GEOSS

http://www.ioc-goos.org/
Integrated Ocean Observing System (IOOS) is the United States’ contribution to GOOS


http://ioos.gov/
Ocean Observatories Initiative (OOI) is the National Science Foundation’s (NSF) contribution to IOOS, in partnership with the Consortium for Ocean Leadership (COL)

http://www.oceanobservatories.org/ 

NOAA’s Office of Ocean Exploration


http://explore.noaa.gov/
NOAA National Data Buoy Center 


http://www.ndbc.noaa.gov/   

National Estuarine Research Reserve System – coastal data in standardized format


http://cdmo.baruch.sc.edu/ 

NERRS page for educators – lessons, data descriptions, graphing tool


http://estuaries.gov/
NOAA Data in the Classroom – access to coastal data on water quality, sea level, acidification, and el nino


http://www.dataintheclassroom.org/ 

NOAA Tropical Atmosphere Ocean (TAO) Project 

http://www.pmel.noaa.gov/tao/index.shtml
NASA JPL Eyes on the Earth 3D – portal and info pages about a variety of satellites

http://climate.nasa.gov/Eyes/eyes.html 
More OOS Programs 

NOAA’s Adopt a Drifter Program

http://www.adp.noaa.gov/
NOAA’s DART (Deep-ocean Assessment and Reporting of Tsunamis)

http://nctr.pmel.noaa.gov/Dart/index.html
Pacific Coast Ocean Observing System (PaCOOS) 

http://www.pacoos.org/
Oceanic Mapping Data for Pacific Coast - West Coast Habitat Server

http://pacoos.coas.oregonstate.edu/
Southern California Coastal Ocean Observing System (SCCOOS)

http://www.sccoos.org/
Ocean observatories at Monterey Bay Aquarium Research Institute (MBARI)

http://www.mbari.org/moos/
Monterey Accelerated Research System (MARS)

http://www.mbari.org/mars/
Santa Monica Bay Observatory (SMBO) buoy

http://quercus.igpp.ucla.edu/smbo/smbo_mooring.html
Ocean Observing Technologies

NOAA’s Monitoring and Observing Tools  - a summary of NOAA’s space, airborne, land-based, and water-based observing tools


http://www.noaa.gov/features/earthobs/tools.html 

NOAA’s Office of Exploration and Research Ocean Explorer website – Technology


http://oceanexplorer.noaa.gov/technology/technology.html
USCLAB – Burt Jones’ Lab at USC

http://usclab.usc.edu/
USCLAB’s Urban Ocean Diary Blog

http://urbanoceandiary.blogspot.com/
Articles and information sorted by technology type:

Autonomus Underwater Vehicle (AUV) & other automated things

What is an Autonomous Underwater Vehicle (AUV)?

http://en.wikipedia.org/wiki/Autonomous_underwater_vehicle
Autonomous Underwater Vehicles – a listing of groups and projects (U.S. and International)

http://www.transit-port.net/Lists/AUVs.Org.html
MBARI (Monterey Bay Aquarium Research Institute) AUVs

http://www.mbari.org/AUV/
AUV Laboratory at MIT Sea Grant

Dedicated to the development and application of autonomous underwater vehicles

http://auvlab.mit.edu/
“Polarstern Expedition: Autonomous Underwater Vehicle Dives Under the Arctic Ice”

Science Daily, July 30, 2010

http://www.sciencedaily.com/releases/2010/07/100729101611.htm
“Underwater Robot Makes History Crossing Gulf Stream” (November 2004)

Scripps News, Scripps Institution of Oceanography

http://scrippsnews.ucsd.edu/Releases/?releaseID=655
“Submerged Autonomous Launch Platforms” (November 2007)

Oceanus Magazine, Woods Hole Oceanographic Institution
http://www.whoi.edu/oceanus/viewArticle.do?id=34106
“Cytobot Gives Early Red Tide Warning” (July 2008)

Oceanus Magazine, Woods Hole Oceanographic Institution

http://www.whoi.edu/oceanus/viewArticle.do?archives=true&id=46486
Remotely Operated Vehicle (ROV) & equipment to put on them

What is a Remotely Operated Vehicle (ROV)?

http://oceanexplorer.noaa.gov/technology/subs/rov/rov.html
Marine Technology Society - ROV Background/History/Current State of the Industry 

http://www.rov.org/
MBARI’s ROVs

ROV Doc Ricketts
http://www.mbari.org/dmo/vessels_vehicles/Doc_Ricketts/Doc_Ricketts.html
ROV Ventana
http://www.mbari.org/dmo/vessels_vehicles/ventana/ventana.html
Video of testing an ROV in MBARI’s test pool

http://www.youtube.com/watch?v=qGFd-ygFgdM
Video from the an ROV looking for new life in the depths of the Celebes Sea

http://www.youtube.com/watch?v=JGXz9efC0QI
NOAA Mission plan & logs from the Celebes Sea research cruise:

http://oceanexplorer.noaa.gov/explorations/07philippines/welcome.html
“NASA Goes Deep in Search of Extreme Environments”

http://www.jpl.nasa.gov/news/news.cfm?release=2010-242
“Can't Bring Deep-sea Samples Up? Send a Lab Down.” Oceanus Magazine, Woods Hole Oceanographic Institution

http://www.whoi.edu/oceanus/viewArticle.do?id=41566
“Students Create Underwater Remotely Operated Vehicle For Use In Scientific Research” (May 2005)

http://www.physorg.com/news4209.html
Satellites

Ocean Surface Topography (OST) – 

http://sealevel.jpl.nasa.gov/ 

Jason 2 satellite – Mission page

http://www.nasa.gov/mission_pages/ostm/main/index.html 

Mission Overview:  Mission Fact Sheet: 

Delta II launch vehicle: 

http://www.nasa.gov/mission_pages/launch/delta_II_count_101.html
Aquarius satellite – Mission page Sea Surface Salinity Satellite 

http://aquarius.nasa.gov/
Ocean Color Web

http://oceancolor.gsfc.nasa.gov/
NOAA National Environmental Satellite, Data and Information Service (NESDIS)

http://www.nesdis.noaa.gov/
National Oceanographic Data Center

http://www.nodc.noaa.gov/
CTD Sensors (Conductivity Temperature Depth)

http://www.whoi.edu/instruments/viewInstrument.do?id=1003
http://oceanexplorer.noaa.gov/technology/tools/sonde_ctd/sondectd.html
Drifters and Drogues
http://oceanexplorer.noaa.gov/technology/tools/drifters/drifters.html
http://www.whoi.edu/instruments/viewInstrument.do?id=9706
SONAR (Sound Navigation and Ranging)

NOAA Office of Coast Survey – Side Scan Sonar

http://www.nauticalcharts.noaa.gov/hsd/SSS.html
NOAA Office of Coast Survey – Multi-beam Sonar

http://www.nauticalcharts.noaa.gov/hsd/multibeam.html
Tagging and Tracking

Tagging of Pacific Predators (TOPP)

http://www.topp.org/
Marine mammal tagging information & data

http://whale.wheelock.edu/whalenet-stuff/stop_cover.html
Journey North – tracking migrations of a variety of species 

http://www.learner.org/jnorth/ 

NOVA Ocean Animal Emergency (PBS Television)

for a story on Dan Costa and TOPP elephant seal research, check out “Chapter 3: Tough decisions and an Elephant Seal Odyssey” http://www.pbs.org/wgbh/nova/ocean911/program.html
TOPP Elephant Seal Homecoming Days 2009

http://www.topp.org/elephant_seal_homecoming_days_2009
“Satellites and Sea Lions: Working Together to Improve Ocean Models”

http://www.jpl.nasa.gov/news/features.cfm?feature=1283
Observing sound in the oceans

Acoustic Monitoring

http://oceanexplorer.noaa.gov/technology/tools/acoustics/acoustics.html
Understanding Ocean Acoustics

http://oceanexplorer.noaa.gov/explorations/sound01/background/acoustics/acoustics.html
Peter Tyack: The intriguing sound of marine mammals (Apr 2010)
http://www.ted.com/talks/lang/eng/peter_tyack_the_intriguing_sound_of_marine_mammals.html
Maps & other cool visuals

Google Earth (includes Ocean, Moon, Mars and Sky)

http://www.google.com/earth/index.html 

Google Ocean. 3-D visualizations of bathymetry, tide predictor and other interesting ocean related sections (ship wreck, etc.).
http://www.justmagic.com/GM-GE.html
Nation Earth Science Teachers Association – Windows to the Universe

Surface ocean currents
http://www.windows2universe.org/earth/Water/ocean_currents.html
Office of Naval Research

Science and Technology Focus Site for Students and Teachers

http://www.onr.navy.mil/focus/ 

Ocean in Motion: Currents, Tides, and Waves

http://www.onr.navy.mil/focus/ocean/motion/default.htm 

NASA Scientific Visualization Studio (SVS)

A searchable database of animations and other visualizations dealing with the Earth and Space Science research activities at the Goddard Space Flight Center.

http://svs.gsfc.nasa.gov/
What are Phytoplankton?: From NASA. Some cool satellite photos of blooms.
http://earthobservatory.nasa.gov/Features/Phytoplankton/?src=eoa-features
General OOS Related Articles
“High-Tech Robot Explores Waters Off California” (August 2009)

http://www.kpbs.org/news/2009/aug/03/high-tech-robot-explores-waters-california/
Unmanned aircraft helping scientists learn about Alaskan Ice Seals (June 2009)

http://www.sciencedaily.com/releases/2009/06/090606110130.htm
“Scientists Find Tsunami ‘Shadow’ Visible from Space” (July 2009)

http://www.sciencedaily.com/releases/2009/07/090716103849.htm
Diving robots could recover Air France 447’s black box (June 2009)

http://www.popularmechanics.com/technology/engineering/robots/4320244 

Robot on a Tether Targets The Mysteries of the Deep (June 2009)

http://www.washingtonpost.com/wp-dyn/content/article/2009/06/12/AR2009061201711.html?wprss=rss_nation/science
Arctic Voyage Tests New Robots for Ice-covered Oceans (April 2008)

http://www.whoi.edu/oceanus/viewArticle.do?id=40787&sectionid=1000
AUVfest 2008: Navy Mine-Hunting Robots Help NOAA Explore Sunken History (May 2008)

http://oceanexplorer.noaa.gov/explorations/08auvfest/welcome.html
“Spawning Habitat of Bluefin Tuna in Gulf of Mexico: Critical Area Intersects Deepwater Horizon Oil Spill” (May 2010)

http://www.sciencedaily.com/releases/2010/05/100528210726.htm
Arctic Voyage Illuminating Ocean Optics (July 2010)

http://www.sciencedaily.com/releases/2010/07/100726142027.htm
NASA Satellite Improves Pollution Monitoring (July 2010)

http://www.sciencedaily.com/releases/2010/07/100726084743.htm
Lesson Plans

Southern California Coastal Ocean Observing System (SCCOOS)

SSCOOS in the classroom

http://www.sccoos.org/commclass.html
Santa Monica Bay Observatory (SMBO) buoy

Lesson plans by teachers based on the data from this buoy

http://quercus.igpp.ucla.edu/smbo/smbo_edu_teacher.html
NASA JPL Ocean Surface Topography education pages

http://sealevel.jpl.nasa.gov/education/ 

Jason-1 “Voyage on the High Seas” Board Game

http://sealevel.jpl.nasa.gov/education/posters/jason1game/ 

EARTH (Education and Research: Testing Hypotheses)

Joint project of MBA & MBARI (Monterey Bay Aquarium & MBA Research Institute)

http://www.mbari.org/earth/
EARTH Lesson Plans

http://www.mbari.org/earth/lesson_grid.htm
C.O.O.L Classroom (Coastal Ocean Observation Laboratory)

Lesson plans based on data from the Atlantic Ocean (near New Jersey)

http://www.coolclassroom.org/home.html
"Create an Ocean Weather Forecast"

http://www.coolclassroom.org/cool_projects/lessons/earth_science/earthscience.html
High School Physics: "Follow that Bloom"

http://www.coolclassroom.org/cool_projects/lessons/physics_highschool/physicshighschool.html
Middle School Physics: "Navigation and Ocean Currents"

http://www.coolclassroom.org/cool_projects/lessons/physics_middleschool/physicsmiddlesch.html
Biology/Language Arts/English: "Gone Fishing"

http://www.coolclassroom.org/cool_projects/lessons/biology/biology.html
COOL Room Webcam

http://marine.rutgers.edu/cool/coolcam.htm
COOL YouTube Videos
http://www.youtube.com/user/RutgersCOOL 

Taking the Pulse of our Ocean

Lesson plans created by COSEE-Mid Atlantic to learn about using OOS & the data associated with such systems

http://web.vims.edu/macosee/education/index.htm 

Center of Excellence for Coastal Ocean Observation and Analysis (University of New Hampshire)

http://www.cooa.unh.edu/education.jsp
A few lesson plans

http://www.cooa.unh.edu/education/lessons.jsp
SEA’s K-12 lesson plans (Sea Education Association)

http://www.sea.edu/academics/k-12 

The Unseen Ocean Floor

Your students try to piece together seafloor bathymetry by using “remote” sensing

http://www.sea.edu/academics/k-12_detail/the_unseen_ocean_floor 

OceanGLOBE Powerpoints (user name: ocean, password: globe)

http://www.msc.ucla.edu/oceanglobe/slides.htm
OceanGLOBE Investigations for grades 4-8 and 9-12

http://www.msc.ucla.edu/oceanglobe/investigations.htm
Earth System Science Education Alliance (NASA, NSF, and NOAA supported) – teaching modules and teacher education to incorporate them into the K-12 classrooms 

http://esseacourses.strategies.org/
Earth System Science Education Alliance (ESSEA) Modules

http://esseacourses.strategies.org/modules.php
NOAA Ocean Explorer AUV Fest 2008. Lesson plans for Grades 5-12 to complement the science, mathematics, marine archaeology and maritime heritage focus of AUVfest 2008

http://oceanexplorer.noaa.gov/explorations/08auvfest/background/edu/edu.html 

Oil Spill:

Official US Government Web site on the Deepwater Horizon Oil Spill in the Gulf of Mexico

http://www.restorethegulf.gov/ 

Deepwater Horizon Oil Spill in the Gulf of Mexico – data and maps

http://www.geoplatform.gov/gulfresponse/
NOAA Office of Response and Restoration

http://response.restoration.noaa.gov/dwh.php?entry_id=809
Louisiana State University Resources - Gulf of Mexico Oil Spill

http://www.lsu.edu/pa/mediacenter/tipsheets/oilspill.shtml
DeepWater Horizon Oil Spill: IOOS Response to BP Spill in the Gulf of Mexico

http://rucool.marine.rutgers.edu/deepwater/
New York Times – Visualization of oil spill

http://www.nytimes.com/interactive/2010/05/01/us/20100501-oil-spill-tracker.html
Visualizing the BP Oil Spill

http://www.ifitwasmyhome.com/
Mapping Oil from Space: A Tricky Task for NASA

http://www.npr.org/templates/story/story.php?storyId=128668618&sc=fb&cc=fp
NASA imagery of Oil Spill

http://www.nasa.gov/topics/earth/features/oilspill/index.html
News Release : WHOI Science Mission to Study Deepwater Horizon Spill Using Mass Spectrometry and AUV Sentry
http://www.whoi.edu/page.do?pid=7545&tid=282&cid=76846&ct=162
NOAA's Coral Reef Watch
from the "Remote Sensing and Coral Reefs: A Curriculum for 4th - 6th Grade Students"
http://coralreefwatch.noaa.gov/satellite/education/reef_remote_sensing.html
Lesson #7: Conservation
   Oily Mess activity

   Threats to Coral Reefs presentation
   Coral Quotation

Oil Reaches Louisana Shores (photographs)

http://www.boston.com/bigpicture/2010/05/oil_reaches_louisiana_shores.html
Applied math lab joins scientists working on oil cleanup in the Gulf

http://today.ucla.edu/portal/ut/small-math-lab-joins-legions-of-164380.aspx
TEDxOilSpill

http://www.livestream.com/tedxoilspill
Climate change:

NOAA Climate Services 

See climate data on the ‘Climate Dashboard’

http://www.climate.gov/#climateWatch
U.S. Global Change Research Program

http://www.globalchange.gov/
http://www.globalchange.gov/resources/educators
Educational Global Climate Modeling: software to model climate change

http://edgcm.columbia.edu/
NASA Goddard Institute for Space Studies

GISS Surface Temperature Analysis (GISTEMP)

http://data.giss.nasa.gov/gistemp/
New York Times – Visualization of ‘Sea Ice in Retreat’

http://www.nytimes.com/interactive/2007/10/01/science/20071002_ARCTIC_GRAPHIC.html?#second
NASA Climate Kids – Eyes on the Earth

http://climate.nasa.gov/kids/
NASA classroom activities, many related to remote sensing

http://spaceplace.nasa.gov/classroom-activities/en/ 

‘Collapse of the Larsen-B Ice Shelf’ – Antarctica

http://earthobservatory.nasa.gov/Features/WorldOfChange/larsenb.php
Climate Change & Marine Ecosystems Euro-Oceans: fact sheets about oceans & climate; weather station istructions

http://www.eur-oceans.info/ 

Data visualization resources

NOAA’s State of the Coast

http://stateofthecoast.noaa.gov/
California Marine Life Protected Act (MLPA) related: http://marinemap.org/
Google Mars: http://maps.google.com/mars/
Mars: http://www.mars.asu.edu/data/
Flickr: http://laist.com/2010/06/08/tourists_versus_locals_mapping_geot.php?gallery0Pic=8#gallery
http://www.flickr.com/photos/walkingsf/sets/72157623971287575
Netflix: 

http://www.nytimes.com/interactive/2010/01/10/nyregion/20100110-netflix-map.html?hp
How time is spent in a day

http://www.nytimes.com/interactive/2009/07/31/business/20080801-metrics-graphic.html?scp=5&sq=interactive&st=cse
Twitter mood: http://www.npr.org/blogs/pictureshow/2010/07/22/128697635/twittermap
World Cup players mentioned on Facebook

http://www.nytimes.com/interactive/2010/07/02/sports/soccer/facebook-worldcup.html?scp=3&sq=interactive&st=cse
2008 Presidential Election

http://elections.nytimes.com/2008/results/president/map.html
TED Talk: Chris Jordan pictures some shocking stats (Feb 2008)

http://www.ted.com/talks/lang/eng/chris_jordan_pictures_some_shocking_stats.html
TED Talk: Lies, damned lies and statistics (Feb 2010)

http://www.ted.com/talks/lang/eng/lies_damned_lies_and_statistics_about_tedtalks.html
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