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Online Data Synthesis: Mining on-line data				
Over the past decade a growing number of monitoring and research programs have produced a body of oceanographic data and field observations that are available through publicly-accessible databases. The scope of these data typically extends far beyond the original hypotheses for which they were collected, resulting in a huge body of data that remains generally uninvestigated. As a result, we are free to explore these datasets and conduct hypothesis-driven research without leaving the comfort of our desks. Many would argue that handling a 12-Niskin CTD rosette in high seas is a necessary rite of passage for any aspiring oceanographer, and we must be aware of the methodological shoulders on which we stand when conducting analyses of these wonderful datasets.

What is a data synthesis? 
A data synthesis is different than a basic literature review and goes far beyond just reading a paper or looking at data.  In your data synthesis, you are “collecting” data, then analyzing this raw data to identify patterns and relationships that may not have been identified before. Sources of data for a data synthesis can include data downloaded directly from various online sources of real-time (or near real-time) data, or values extracted directly from tables and figures in published papers.  There are numerous examples of published data syntheses (e.g. Cole et al. 1988, Calbet and Landry 2004, Wenner et al. 2004, Pommier et al. 2005, Apple et al. 2008, Moore et al. 2008, Chen and Liu 2010), which collectively rely on a wide range of data sources (e.g. JGOFS, NERR SWMP, IronEx, GenBank, etc).

Conducting your own data synthesis
As part of this course you will conduct an analysis of data that you have acquired from one of the many online data sources available for download. You will select a marine, estuarine, or coastal ecosystem as your study site (or select two ecosystems if you want to do a cross-system comparison), make some preliminary observations of the natural system through browsing data visualization tools, then choose a research questions and/or hypothesis that you would like to explore. The research question is entirely up to you, but there are many interesting things to be learned by asking questions about how ecological processes change over temporal (e.g. tidal, season, daily) and spatial (e.g. vertically, across estuaries, across ecosystems) patterns. Once you have decided on a general research question of interest, I will work with you to define a testable hypothesis and data collection strategy.
Sources of Online Data 
There are numerous sources of observational data available through the web.  Listed below are some common web-based data resources that we will use as part of class investigations and that you may want to use as part of your data synthesis.

COASTAL AND MARINE ECOSYSTEMS (WATER QUALITY/OCEANOGRAPHY/FOOD WEB DYNAMICS)

1) National Estuarine Research Reserve (NERR) System-Wide Monitoring Program (SWMP): 
A national program entailing nutrient and water quality monitoring among a network of 28 coastal and estuarine research reserves. Includes continuous monitoring of water quality parameters, weather, and bi-monthly analyses of nutrients, chlorophyll, etc.
Monitoring data: http://cdmo.baruch.sc.edu/
Information on the program and Reserves http://nerrs.noaa.gov/Default.aspx

2) Northwest Association of Networked Ocean Observing Systems (NANOOS)
NANOOS is a collection of many ocean observing platforms, including buoys, cruise data, fixed platforms, and ocean gliders.  Many of the “assets” include real-time data streams.
	NANOOS Visualization System: http://www.nanoos.org/nvs/nvs.php
	Ocean Data Explorer: http://nvs.nanoos.org/Explorer
	Smartphone app is also available at www.nanoos.org/mobile_apps/index.php

3) NOAA Ocean Tide Predictions: List of states and locations to browse, or you can use a interactive map 
Tide predictions: http://tidesandcurrents.noaa.gov/tide_predictions.shtml

4) Washington Department of Ecology:
Ecology has numerous fixed stations that are visited by a plane that deploys a CTD, as well as real-time data at specific sites, including SPMC, ferry terminals, and real-time readings on the Victoria Clipper. 
Real time data: http://www.ecy.wa.gov/programs/eap/mar_wat/moorings.html
Marine Flight Data: http://www.ecy.wa.gov/apps/eap/marinewq/mwdataset.asp

5) U.S. Global Oceans Ecosystem Dynamics (GLOBEC):
A multi-disciplinary research program designed by oceanographers, fishery scientists, and marine ecologists to examine the potential impact of global climate change on ocean ecosystems. Regions studies (and sources of data) include Georges Bank, Southern Ocean, Northeast Pacific. 
National GLOBEC web page: http://www.usglobec.org/
WHOI GLOBEC sites (good starting point) http://globec.whoi.edu/globec.html
Interactive map for data http://mapservice.bco-dmo.org/mapserver/maps-ol/index.php

6) U.S. Joint Global Ocean Flux Study (JGOFS): 
Large-scale survey of biogeochemical processes in the open ocean. Includes process-based studies (i.e. North Atlantic Bloom Experiment (NABE), Equatorial Pacific (EqPAC), Arabian Sea, and Antarctic Environment and Southern Ocean Process Study (AESOPS)) and long-term times series (Bermuda Atlantic Time series (BATS) and Hawaii Ocean Time Series (HOTS)).  Dataset include surface transects and vertical water profiles and includes a wide range of biological, chemical and physical parameters.
Program website (and data access): http://usjgofs.whoi.edu/
Outline of research program: http://usjgofs.whoi.edu/research/

7) Pacific Fisheries Environmental Laboratory (PFEL) Upwelling indices:
This site provides real-time and archived data on upwelling indices for coastal regions in the Northern and Southern hemispheres. Date for the northern hemisphere consist of six-hourly, daily and monthly upwelling indices at 15 positions along the west coast of North America and are derived from synoptic (6-hourly) sea level pressure gridded fields by PFEL. These indices are updated monthly.

Information available includes PFEL Upwelling Index homepage, a map of monthly averages (1967-1991), and graphs of the daily upwelling indices for the last 18 months at various locations along the coast. Data can be downloaded as raw text files or through a live access server.

8) United States Geological Survey River and Stream Flow Data:
This web resource provides links to flow and river height data from across the country.  Great source of data if you are interested in the interactions between coastal systems and the rivers that feed into them.
	Flow Data for Washington State: http://waterdata.usgs.gov/wa/nwis/rt
USGS National Streamflow portal: http://waterdata.usgs.gov/nwis/rt

OCEAN AND ATMOSPHERIC CARBON, CO2 AND CARBON FLUX DATA

9) NOAA Pacific Marine Environmental Laboratory (PMEL) Carbon Program::
The mission of PMEL is to advance our scientific understanding of the ocean carbon cycle and how it is changing over time, in support of NOAA's commitment to improve the Nation's ability to anticipate and respond to climate impacts and to conserve and manage healthy oceans, coastal ecosystems, and marine resources. PMEL research includes documenting the evolving state of the ocean carbon chemistry with high quality measurements on ships and autonomous platforms, studying the processes controlling the role of the ocean in the global carbon cycle, and investigating how rising atmospheric CO2 and climate change affect the chemistry of the oceans and its marine ecosystems.
PMEL Home Page: http://www.pmel.noaa.gov/co2/
Seattle Space Needle CO2 data: http://www.pmel.noaa.gov/co2/story/Space+Needle
PMEL CO2 data portal: http://www.pmel.noaa.gov/co2/map/index

10) Lamont-Doherty Earth Observatory (LDEO) & CO2 Information Analysis Center (CDIAC):
Measurements of surface water pCO2 obtained over the global oceans during 1968-2006. Data include pCO2, sea surface temperature (SST), sea surface salinity (SSS), and ambient barometric pressure. The database is available as simple ASCII data and metadata files,.
Site: http://cdiac.ornl.gov/oceans/LDEO_Underway_Database/LDEO_home.html
Global pCO2 numerical dataset (NDP-088): http://cdiac.ornl.gov/oceans/ndp_088/ndp088.html
MARINE HABITATS AND ORGANISMS
 
11) NOAA Coral Reef Ecosystem Integrated Observing System (CREIOS):
The NOAA Coral Reef Conservation Program (CRCP) has combined its mapping and monitoring projects into the Coral Reef Ecosystem Integrated Observing System (CREIOS). CREIOS provides a diverse suite of long-term ecological and environmental observations and information products over a broad range of spatial and temporal scales to understand coral reef ecosystem condition and processes and to inform stakeholders and assist managers in making improved and timely ecosystem-based management decisions to conserve coral reefs.
NOOAs coral reef conservation program: http://coralreefwatch.noaa.gov/creios.php
Coral Reef Watch: http://coralreefwatch.noaa.gov/satellite/index.php

12) Reef Environmental Education Foundation (REEF): 
REEF is a grass-roots, non-profit organization of recreational divers who regularly conduct fish biodiversity and abundance surveys during their dives. These surveys are conducted as part of REEF's Fish Survey Project, and become part of a database that is publicly-accessible via the REEF website at http://reef.org/db/reports

13) WhaleNet:
 An interactive educational web site which focuses on whales and marine research. WhaleNet has the goal of enabling students to participate, with scientists, in unique research using advanced technologies. WhaleNet coordinates the Satellite Tagging Observation Program (STOP) and is sponsored by Wheelock College in Boston, Massachusetts with initial support from NSF.
WhaleNet http://whale.wheelock.edu/Welcome.html
WhaleNet STOP page: http://whale.wheelock.edu/whalenet-stuff/stop.html

14) Tagging of Pacific Predators (TOPP): 
Program started in 2000 as part of the Census of Life surveys. This websites enables users to track marine organisms as part of a satellite tracking program.
TOPP Home Page: http://www.topp.org/
TOPP near real time animal tracks: http://las.pfeg.noaa.gov/TOPP/
We also have a development version here: http://las.pfeg.noaa.gov/GTOPPnew/. 
This interface is undergoing some slight modifications and will be available through gtopp.org as well
Finally, the Ocean Tracks website can be viewed at http://oceantracks.org.


15) Fisheries Data Resource: 
In an attempt to bring the world of fisheries science into the classroom, they have created a website that serves as a portal to some data resources available on the NOAA Fisheries Alaska Fisheries Science Center website. Data include;
· Abundance and Distribution data of Alaska fish
· Length at age data
· Larval fish (ichthyoplankton) data
· Crab distribution data
[bookmark: _GoBack]Link to the page at: http://www.afsc.noaa.gov/Education/Activities/data.htm

Programs and Apps for Ocean Sound
**We will use Ishmael to analyze sounds during several of the Ocean Sound sessions on Monday and Tuesday.  Information about the program and the download is at http://www.bioacoustics.us/ishmael.html.
Instructions for Mac users:  http://www.bioacoustics.us/software/Ishmael_Mac_V3.pdf

Ishmael will be the main program we use for analyzing sounds but we will spend a little time talking about Praat and Audacity as well.
**Praat (Window only)  http://www.fon.hum.uva.nl/praat/   
**Audacity (Mac only) - http://audacity.sourceforge.net/download/mac 

Programs for Image Analysis - We will primarily be using ImageJ as it is multi-platform. For those with PCs Vidana is another option for image analysis used by our instructors.
**ImageJ - Downloads page http://rsbweb.nih.gov/ij/download.html I recommend downloading the install file specifically for your platform rather than and not the Platform Independent link. it is much easier and more straightforward.  Information on ImageJ http://rsbweb.nih.gov/ij/index.html 
**Vidana (Windows only) http://www.marinespatialecologylab.org/resources/vidana/


Mobile Device Apps for Ocean Sound  - If you do not have a smartphone or tablet, not to worry!  We will spend some time talking about what you can do with mobile devices and apps but most of our time will be spent on the programs above. If you do have one of these devices, these apps are pretty fun to play around with. If you do a quick search you will see there are many different free and paid apps in the Google Play and the Apple App Stores.  Below are a few that are recommended by our group.
Android Apps 
Holger Klinck, one of our instructors for the week, specializes in the development of hard- and software tools for bioacoustics research (If you have already gone to the Ishamel page, you will recognize his name).  Holger's favorite recording app is WildSpectrum Mobile Pro and costs $0.99.
 https://play.google.com/store/apps/details?id=com.keithwiley.android.wildspectramobilepro&feature=more_from_developer#?t=W251bGwsMSwxLDEwMiwiY29tLmtlaXRod2lsZXkuYW5kcm9pZC53aWxkc3BlY3RyYW1vYmlsZXBybyJd

WildSpectra Mobile Lite (free) https://play.google.com/store/apps/details?id=com.keithwiley.android.wildspectramobilelite&hl=en
AndroSpectro Lite (free)  https://play.google.com/store/apps/details?id=com.augury.androspectroLite&hl=en
Spectral Audio Analyzer https://play.google.com/store/apps/details?id=radonsoft.net.spectralview&feature=related_apps#?t=W251bGwsMSwxLDEwOSwicmFkb25zb2Z0Lm5ldC5zcGVjdHJhbHZpZXciXQ..

Apple device apps
Soundview ($.99)
For iPad or iPhone https://tunes.apple.com/us/app/sound-view/id376545832?mt=8
(also for Macs https://itunes.apple.com/us/app/soundview/id423666302?mt=12)

Spectrogram Pro ($2.99)
For iPad or iPhone https://itunes.apple.com/us/app/spectrogram-pro/id415301721?mt=8

Garageband ($4.99)  http://www.apple.com/ilife/garageband/
For iPad or iPhone https://itunes.apple.com/us/app/garageband/id408709785?mt=8
(Also for Macs http://itunes.apple.com/us/app/garageband/id408980954?mt=12)


