About DataSheets

A DataSheet concisely describes a particular scientific dataset in a way that is useful to people who are interested in learning from or teaching with the data. It provides educationally relevant metadata to facilitate exploration of the data by educators and students.

DataSheets highlight the connections between datasets and specific topics in science. They also explicate how to acquire, interpret, and analyze the data. Information is presented at a level appropriate for those who don’t have specialized knowledge of the discipline in which the data are commonly used. The sheets are designed to support novice or out-of-field data users by providing them with the knowledge necessary to obtain and use data appropriately for scientific explorations. DataSheets also provide the meanings for acronyms and other jargon that users are likely to encounter, and include links to journal articles and educational resources that cite or use the data. 

DataSheets have a number of content fields, each with a well-defined structure. The goal of this structure is to ensure consistency across the range of DataSheets, enabling users to explore a wide variety of data in an efficient manner. A growing collection of DataSheets is available at http://serc.carleton.edu/usingdata/browse_sheets.html 
Generating DataSheets

This document describes the fields of a DataSheet and shows an example entry for each one. Please enter information into the template for a single dataset. Complete as many fields as possible, leaving those that are outside your experience or expertise for others. Save the completed template document by appending the dataset name to the current file name.

DataSheet Template

Author(s)
Indicate who prepared the DataSheet and acknowledge experts who were consulted in the process.

Example:

This DataSheet was created by Heather Rissler of SERC in consultation with Bryan Dias of the Reef Environmental Education Foundation. 

	Author(s)


	This DataSheet was created by Sheri Phillips, NOAA National Oceanographic Data Center (NODC) in consultation with Dr. Kenneth Casey, Principal Investigator NODC Satellite Oceanography Group.


DataSheet title

Enter the title for the DataSheet in one of the following formats:

A. Exploring ‘x’ data (where x is the data source and/or type)

Example: Exploring USGS streamflow data 

B. Exploring ‘x’ using ‘y’ data (where x is a topic and y is the source or type of data).

Example: Exploring Population Dynamics using National Marine Mammal Laboratory Data.

	DataSheet Title


	Exploring Sea Surface Temperature using GHRSST (GODAE High Resolution Sea Surface Temperature) satellite images


URLs

List 2 URLs and link text for each: 

1) link to the homepage of the data site and 

2) direct link to the data access point

Example:

	Homepage URL
	http://www.ncdc.noaa.gov/paleo/education.html

	Link text
	Homepage for World Data Center for Paleoclimatology Data 

	Data Access URL
	http://www.ncdc.noaa.gov/paleo/pubs/linsley2000/linsley2000.html 

	Link text
	Access Coral Radioisotope Data


	Homepage URL 


	http://ghrsst.nodc.noaa.gov/

	Link text (generally the name of the page)
	NOAA/NODC GHRSST Long Term Stewardship and Reanalysis Facility

	Data access URL


	http://ghrsst-pp.metoffice.com/data/OSTIA

	Link text (generally “Access x data” where x is the data source or type of data)
	OSTIA (Operational Sea Surface Temperature and Sea Ice Analysis) SST data image page


Data Description
Give a brief description of the data including how they are presented and their geospatial and/or temporal extent. Give enough information for users to decide whether they are interested in exploring the data.

Example:

The site provides processed data in graphical form illustrating salinity, temperature, fluorescence, and density of ocean water for a transect station in the Gulf of Mexico near Sarasota Springs, FL.

	Data Description


	The international GODAE (Global Ocean Data Assimilation Experiment) High Resolution SST Pilot Project (GHRSST-PP) was established to develop an operational demonstration system for delivering new global coverage high-resolution (better than 10 km) SST data products in both real-time (~ 6 hourly) and delayed mode.

SST images (analyses) of GHRSST data are provided in both low and high resolution files. The OSTIA SST analysis is created by the UK Met Office by combining GHRSST data from multiple satellites and multiple sensors.



Graphic Representation of Data

When possible, give the URL to a non-copyrighted graphic that shows what the data product available at the direct link to data site looks like. If no graphic is readily available, list simple directions for producing a visible picture of the data.

Example:

	Image URL
	http://nwis.waterdata.usgs.gov/nwis/peak/?site_no=02037500

	Image Credit
	Map of annual peak streamflow for the James River near Richmond, VA. Map generated using USGS historical streamflow data.


	Image URL 
	http://ghrsst-pp.metoffice.com/pages/latest_analysis/ostia.html

	Image Caption and Credit


	Latest (daily) GHRSST SST Analysis image © Crown Copyright 2007, published by the Met Office


Use and relevance 

This section should discuss the importance of the data, using as little jargon as possible.  It should concisely describe how scientists use these data, including what questions they helps answer, and how.  It should describe why those questions are important to science as well as their relationship to issues effecting society more broadly. 

Example:

The Mote Marine Laboratory Phytoplankton Ecology Program focuses on microscopic plants in the oceans, many of which produce harmful toxins. The program has a particular focus on the marine dinoflagellate  Karenia brevis which is responsible for the Florida red tide. Eating red tide infected shellfish can be fatal to humans. Red tides are controlled by a variety of factors including nutrient availability and viral infections (see Review). Scientists use data generated from the Phytoplankton Ecology Program to better understand conditions under which red tide blooms develop.

	Use and relevance


	Satellite-collected SST data is a critical parameter utilized in many earth studies, including studies of climate, marine ecosystems, and fisheries.  However, scientists are confronted with a bewildering set of options in terms of available satellite data products, coverages, spatial resolution, timeliness, format, and accuracy. To solve these problems, the international GHRSST program was implemented.  The GHRSST system combines data from multiple satellite sensors worldwide to produce global SST data products. These products are distributed in uniform format worldwide. OSTIA is an example product made possible by the international GHRSST program.


Data type

Describe the nature of the data (e.g. raw, processed, modeled) and how the data are presented (e.g. graphically, tab-delineated text file).

Example:

Raw data is processed and represented as graphic images in GIF format. Annual images for each measured parameter are available for the years 1998 to 2004.  

	Data type


	Global and regional coverage Level 4 (L4) products are derived by combining complementary Level-2 Preprocessed (L2P) satellite and in situ observations to improve spatial coverage, temporal resolution, cross-sensor calibration stability and SST product accuracy.

All GHRSST data are in netCDF format and are ultimately archived at the NODC’s Long Term Stewardship and Reanalysis Facility.  The Met Office’s National Centre for Ocean Forecasting in the United Kingdom provides high and low resolution image (daily OSTIA SST analyses) files in PNG format.



Accessing data

Explain how to obtain the data.  This should include specific guidance on how to find the data within the site and what exactly will be available when they reach the data. As necessary (if guidance is not provided by the data access interface) include descriptions of the fields to address and what the default values will produce.

Example:

Users select dates for which they want data and click links to access a GIF file. The GIF images show processed data as maps that illustrate transects and vertical profiles.

	Accessing data


	Image files in PNG format:  Low resolution image files may be obtained by clicking on the ICON to the right of each file name listed on the “OSTIA SST data access page”.  DO NOT CLICK ON THE FILENAME unless you wish to download the associated netCDF file. To obtain a matching image in high resolution, replace the “720” in the file name in the address line of your browser and hit enter.  For example:

http://ghrsst-pp.metoffice.com/data/OSTIA/2007/04/20070401-UKMO-L4HRfnd-GLOB-v01-fv02-OSTIA.nc.720.png
should be changed to:

http://ghrsst-pp.metoffice.com/data/OSTIA/2007/04/20070401-UKMO-L4HRfnd-GLOB-v01-fv02-OSTIA.nc.full.png
Archived netCDF files may be obtained from the GHRSST LTSRF page at NODC at http://ghrsst.nodc.noaa.gov/.
Global, 5km, Operational SST and Sea Ice Analyses (OSTIA) are provided by The Met Office’s National Centre for Ocean Forecasting (http://ghrsst-pp.metoffice.com/pages/latest_analysis/ostia.html). Access to Web Map Server visualizations are at: http://lovejoy.nerc-essc.ac.uk:8080/ncWMS/godiva2.html


Acronyms, Initials, and Jargon

List and define acronyms, initials, or discipline-specific jargon users will encounter.


Example: RAMP = Radarsat Antarctic Mapping Project

	Acronyms, initials, or jargon


	AIRS = Atmospheric Infrared Sounder carried on Aqua satellite

AATSR = Advanced Along Track Scanning Radiometer carried on Envisat satellite

AMSR-E = Advanced Microwave Scanning Radiometer-

EOS carried on Aqua satellite

Aqua = NASA satellite

AVHRR = Advanced Very High Resolution Radiometer carried on NOAA 16-18 (POES) satellites.  The AVHRR is a radiation-detection imager that can be used for remotely determining cloud cover and the surface temperature. Note that the term surface can mean the surface of the Earth, the upper surfaces of clouds, or the surface of a body of water. This scanning radiometer uses 6 detectors that collect different bands of radiation wavelengths 

Coriolis = US Dept. of Defense satellite

Envisat = European Space Agency Satellite

GODAE = Global Ocean Data Assimilation Experiment 
GHRSST  = GODAE High-Resolution Sea Surface Temperature (SST) 
GOES 9, 10, etc. = Geostationary Operational Environmental Satellites
KLM =  KML is a file format used to display geographic data in an Earth browser such as Google Earth. (http://code.google.com/apis/kml/documentation/kml_tut.html)
L2P = Level 2 integrated observation product (Level-2 Pre-processed); original satellite data are processed using specific algorithms from Level 0 up depending on the desired end product. Processed satellite data has received numerous atmospheric, sea ice, and instrument corrections.

L4 = Level 4 analysis product; global satellite data product produced by blending multiple individual satellite data sets to create a gap-free product and distributed by the GHRSST program. High resolution data can be used to produce detailed SST image files; OSTIA products are produced at ~ 5km resolution.
MODIS = Moderate Resolution Imaging

Spectroradiometer carried on Aqua and Terra satellites

MSG = European Space Agency Satellite

MTSAT = Japanese satellite series 

MTSAT Imager = Multi-functional Transport Satellite Imager
NetCDF = NetCDF (network Common Data Form) is a set of interfaces for array-oriented data access and a freely-distributed collection of data access libraries for C, Fortran, C++, Java, and other languages. 
NetCDF data is:
Self-Describing. A netCDF file includes information about the data it contains.

Portable. A netCDF file can be accessed by computers with different ways of storing integers, characters, and floating-point numbers.

Direct-access. A small subset of a large dataset may be accessed efficiently, without first reading through all the preceding data.

Appendable. Data may be appended to a properly structured netCDF file without copying the dataset or redefining its structure.

Sharable. One writer and multiple readers may simultaneously access the same netCDF file.
Archivable. Access to all earlier forms of netCDF data will be supported by current and future versions of the software.

The netCDF software was developed by Glenn Davis, Russ Rew, Steve Emmerson, John Caron, Harvey Davies, and Ed Hartnett at the Unidata Program Center in Boulder, Colorado, with contributions from many other netCDF users. (Definition credit:  http://www.unidata.ucar.edu/software/netcdf/docs/faq.html)
NOAA = National Oceanic and Atmospheric Administration; an agency of the U.S. Department of Commerce focused on the condition of the oceans and the atmosphere.                               NOAA 16, NOAA 17, etc. = NOAA Polar-orbiting Operational Environmental Satellites (POES satellites).  NOAA POES satellites receive a number when they reach orbit after launch.                                                                  POES = Polar-orbiting Operational Environmental Satellite; the POES satellite system offers the advantage of daily global coverage, by making nearly polar orbits roughly 14.1 times daily. POES satellites are placed in circular sun-synchronous orbits and their altitudes usually range from 700 to 800 kilometers, with orbital periods of 98 to 102 minutes. Currently in orbit are a morning and afternoon satellite.                                                                           PNG = Portable Network Graphics file format; regarded and was made as the free and open-source successor to the GIF file format. The PNG file format supports true color (16 million colors) whereas the GIF file format only allows 256 colors. Many older browsers do not yet support the PNG file format, however with the release of Internet Explorer 7 all popular modern browsers fully support PNG. POES = SEVIRI = Spinning Enhanced Visible and Infra-Red Imager carried on MSG satellite                                                                               SST = Sea Surface Temperature                                                      Terra = NASA satellite                                                                    TMI = Tropical Rainfall Measuring Mission (TRMM) Microwave Imager carried on TRMM satellite                                             TRMM = NASA satellite                                                       WindSAT = Multi-frequency polarimetric microwave radiometer on Coriolis satellite                                                                             VIRS = Visible and Infrared Scanner carried on TRMM satellite


	
	


Data tools

List and briefly describe data manipulation tools (software) that can be used to work with the data, including any tools that are integrated into the data access site. When possible, provide information on obtaining the tools and links to relevant tutorials and tool documentation. 

Example (for Data tools)

The USGS site does not provide tools for data manipulation. Raw data can be downloaded and imported into a spreadsheet application (stet) for further processing. 

(Seems like simply including links to tutorials (like above), and listing them again in the Ed. Resources area might work here)

The Starting Point site provides a tutorial for using Excel. Surf your Watershed: An example from Integrating Research and Education that guides users through the EPA's Surf your Watershed tool, which incorporates data from multiple sites, including USGS streamflow data.

	Data Tools


	More information on running netCDF can be found at:  http://www.unidata.ucar.edu/software/netcdf/docs/faq.html#platforms and other websites.  A wide variety of tools exists for using the netCDF format adopted by GHRSST; see  http://www.unidata.ucar.edu/software/netcdf/software.html. Because the OTIA data are in netCDF format, all these tools can be applied. A popular commercial package for manipulating netCDF files is MATLAB®, a high-level language and interactive environment that enables performing computationally intensive tasks faster than with traditional programming languages such as C, C++, and Fortran.



Visualizing data
Suggest ways in which users might manipulate the data to generate visualizations. To leave the door open for innovative exploration, be explicit that each suggestion is only ‘one way’ to visualize the data (unless the nature of the data is such that only one process will work).

Example:

One way that users can process this data is to create graphs from the raw data. The raw data are provided in HTML tabular format and tab delineated text files; these can be imported into a spreadsheet application such as Excel. Graphs could be used to visualize changes in streamflow over time and to display the relationship between gage height and streamflow. This data set could be combined with precipitation data sets to create graphical representations of streamflow-precipitation relationships.

	Visualizing data


	OSTIA netCDF files have been converted to PNG image files for ease of use. PNG image files can be viewed by most advanced photo editing packages such as Adobe Photoshop. Access to OSTIA Web Map Server visualizations are at: http://lovejoy.nerc-essc.ac.uk:8080/ncWMS/godiva2.html. NetCDF viewers are available as shareware online; one to try is HDF Explorer at: http://www.space-research.org/explorer.htm (reads both .hdf and netCDF files.)   Ncbrowse, distributed freely from http://www.epic.noaa.gov/java/ncBrowse/, is a Java application that provides flexible, interactive graphical displays of data and attributes from a wide range of netCDF data file conventions. PNG and other files may be visualized in Google Earth through use of a .klm file.


Collection methods
This section should provide an overview of the details on how the data are collected (including information on instrumentation, transmission of data, and post-processing of data).

Example:

Collection methods have varied historically. The U.S. Geological Survey uses stream-gaging systems to measure water height, with data being transmitted to stations via telephone or satellite. Manual methods for directly measuring or inferring streamflow (discharge) data from gage height have been replaced by Acoustic Doppler current profilers that use sound waves to measure velocity, depth, and path (which are used to calculate streamflow rates).

	Collection Methods


	GHRSST products are derived from data streams received from a number of satellites and sensors managed by the GHRSST international partners.  These include NOAA satellites 16-18 (USA, NOAA), Envisat (European Space Agency), MSG (European Space Agency, GOES 9-12 (USA, NOAA), Terra and Aqua (USA, NASA), TRMM (USA, NASA), Coriolis (USA, Dept. of Defense), and MTSAT (Japan).  Data streams are prepared at Regional Data Assembly Centers (RDACS) and the resulting SST data products are transferred to Global Data Analysis Centers in the US and Europe for dissemination.  Finally, the data are transferred to NODC’s Long-Term Stewardship and Reanalysis Facility.


Sources of error
This section should give an overview of the sources of error related to data collection and processing. It should also discuss limits inherent in any underlying model or representation and indicate how these limits circumscribe the applicability of the data set and conclusions drawn from it. When applicable, provide a link to a section of the data site or a reference to a paper discussing error in the particular data set.

Example:

Limits to the accuracy of these data vary historically: current methods for directly measuring discharge are generally more accurate than the historical inference of this parameter. The article ‘Stream Flow Measurement and Data Dissemination Improve’ (link) discusses issues related to streamflow data quality.

	Sources of Error


	All satellite data sets are subject to many sources of error, including cloud contamination, geolocation errors, and atmospheric attenuation. Because of this, all GHRSST products include quantified estimates of uncertainty.


Scientific resources

List up to 5 known scientific resources that refer to the data set. Include review articles or research articles that discuss topics and/or concepts related to the data. These articles should be relevant to users who are working with the data set and need additional background on the related science.

Example:

· 'Earthquake prediction: A seismic shift in thinking' is an article from Nature that discusses the debate regarding accuracy in predicting earthquakes. 

· 'Mantle Convection and Plate Tectonics: Toward an Integrated Physical and Chemical Theory' is an article from Science that reviews the physics of plate tectonics.

	Scientific Resources


	1)  Climate Experts Search For Answers In The Oceans: a Science Daily article from the European Space Agency discussing projects such as Medspiration and GlobColour which combine data from multiple satellites (http://www.sciencedaily.com/releases/2006/12/061211124014.htm). 
2)  Validation of Microwave Sea Surface Temperature Measurements for Climate Purposes (Stammer et al., 2003) is a Journal of Climate article that provides a comparison between recent SST observations obtained from the TRMM Microwave Imager (TMI) with the commonly used Reynolds and Smith SST analysis and in situ data that highlights the significant value added by the microwave SST observations above what can be obtained from infrared technology (http://ams.allenpress.com/perlserv/?request=get-document&doi=10.1175%2F1520-0442(2003)016%3C0073:VOMSST%3E2.0.CO%3B2)

2)  Thermal Stress and Coral Cover as Drivers of Coral Disease Outbreaks (http://biology.plosjournals.org/perlserv/?request=get-document&doi=10.1371/journal.pbio.0050124) is an article available from the Public Library of Science journal that examines whether the frequency of warm temperature anomalies is related to the frequency of coral disease across Australia’s Great Barrier Reef. 



Heading for Use in Teaching and Learning
Give a generalized heading for the Science Topics and Data-use skills sections. Use a sentence of the form: These data can be used to teach or learn the following topics and skills in ‘x’ (where ‘x’ is one or more disciplinary area).

Example:

This data can be used to teach or learn the following topics and skills in physical or environmental oceanography:

	Use in Teaching and learning


	SST images may be utilized in discussions of climate change and specific phenomena such as El Niño/La Niña, the effects of ocean temperatures on biological resources (which in turn affect human food supplies), marine diseases and affects such as coral bleaching and other mass die-offs, and the affect of ocean temperatures on atmospheric conditions. 


Specific Topics

List specific science topics that might be addressed by exploring the data set. Topics are issues or questions that can typically be addressed within one or two lecture periods. 

Example:

· Harmful algal bloom dynamics and prediction methods 

· Temperature-depth relationships 

· Relationships between temperature, salinity, and density 

	Teaching Topics


	1. Depicting specific events in the marine world, such as elevated temperatures and discuss association with coral reef bleaching, animal deaths, and algal blooms.

2. Sea surface temperature v.s. temperatures at depth, and associated examination of the affects of water temperatures and commercial fishing (e.g., different commercial species may be found in what temperature regions of the ocean?)

3. How may water temperature data aid in the study of changing climate, using SST and depth data in hurricane and other climate studies.


Data-use skills

List specific data-use skills that student may exercise in working with the data set. 

Example:

· Using data to make hypotheses about factors that may induce algal blooms 

· Using hypotheses to make predictions about factors leading to algal blooms and testing these predictions 

· Using the data to make visualizations of temporal changes 

· Interpreting transect and vertical profile data and their representation on maps

	Data-use Skills


	1. Use global visual SST and depth data to determine if ocean temperature anomalies are occurring for a given period, and discuss possible environmental effects.

2. Examine the importance of a high degree of resolution in making environmental management decisions from ocean data.  

3. Discuss how changing ocean temperatures, especially in shallow coastal waters, may affect commercial enterprises such as tourism (e.g, in the context of coastal algal blooms, degraded reefs and fish nursery areas, increased storm damage). 

4. Interpreting SST and vertical profile depth data and their representation from different data sources.




Educational resources

List known educational resources that refer to or utilize this data set. These include references to papers or links to websites that describe instances of using the data in learning activities. 

Example:

'Education and Outreach Based on Data from the Anza Seismic Network in Southern California' (link) is an article from Seismological Research Letters that describes collaborations amongst scientists and the community to provide earthquake education for the public and local school communities.

	Education Resources


	


Other related links

List additional websites that refer to the data set but don’t fit within other sections.

Example:

· The Seismological Society of America (link) website contains information on earthquakes and a collection of issues related to teaching about earthquakes. 

· The USGS Earthquakes Hazard Program (link) provides earthquake data and educational activities. 

	Other related links


	A Comparison of Satellite and In Situ–Based Sea Surface Temperature Climatologies  (http://ams.allenpress.com/perlserv/?request=get-document&issn=1520-0442&volume=012&issue=06&page=1848) is an online article from the Journal of Climate; The purpose of this study is to present a satellite-derived sea surface temperature (SST) climatology based on Pathfinder Advanced Very High Resolution Radiometer (AVHRR) data and to evaluate it and several other climatologies for their usefulness in the determination of SST trends (Casey and Cornillon, 1999)
Climate Change and Our Planet (http://www.education.noaa.gov/sclimate.html) NOAA Education site focused on climate change activities for students.

CORiS (NOAA Coral Reef Information System) provides access to NOAA reef data, essays, and an extensive illustrated coral reef glossary (http://www.coris.noaa.gov)

El Niño Sea Surface Temperatures (http://ww2010.atmos.uiuc.edu/(Gh)/guides/mtr/eln/sst.rxml)

is a University of Illinois site that a look at the El Niño event from 1982-83 with animated graphics.

Exploring Satellite Oceanography (A set of lesson plans for high school students) http://dcz.gso.uri.edu/amy/avhrr.html
NASA Satellite Tracking (http://science.nasa.gov/Realtime/jtrack/3d/JTrack3D.html) contains JTrack 3D and other tools that allow users to visualize the current orbits of a number of satellites from around the world.

ARIC Global Climate Change Student Guide (http://www.ace.mmu.ac.uk/Resources/gcc/)

 This website reproduces aric's Global Climate Change Student Guide, written by Joe Buchdahl, a comprehensive work for geology, geography and environmental science students studying climate change.
HobbySpace.com (http://www.hobbyspace.com/SatEyes/index.html)

A number of links to satellite data sites and visual tools for the satellite and space enthusiast.

Hurricanes Theme Page (http://www.cln.org/themes/hurricanes.html)

CLN's theme pages are collections of useful Internet educational resources within a narrow curricular topic and contain links to two types of information. Students and teachers will find curricular resources (information, content...) to help them learn about a topic. In addition, there are links to instructional materials (lesson plans).

The Elusive Baseline of Marine Disease: Are Diseases in Ocean Ecosystems Increasing? (Ward and Lafferty, 2004) (http://biology.plosjournals.org/perlserv/?request=get-document&doi=10.1371%2Fjournal.pbio.0020120 ) is an online article published by the Public Library of Science. 

NASA EDUCATION (http://education.nasa.gov/home/index.html)

NASA Education pages for teachers, students, and general interest.  See also Goddard Space Flight Center’s Education Links page at:  http://eartheducator.gsfc.nasa.gov/Topical_Teaching_Units/
NOAA Education Resources (http://www.education.noaa.gov/) aids students and teachers to access educational activities, publications, and booklets produced through NOAA.

Remote Sensing of the Sea (http://www.eeb.ucla.edu/test/faculty/nezlin/RemoteSensingOfTheSea.htm) provides a simple overview of using satellites to collect ocean data.
Tutorial: Satellite Data Reception (Remote Sensing satellites) http://ccrs.nrcan.gc.ca/resource/tutor/datarecept/c1p1_e.php









