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How much extra energy is absorbed by snow
when it becomes dirty?

Dust in the Wind

Dust blowing in from the Southwest is
darkening the snow in the Rockies and

shortening the snow cover by

several weeks,

Drought and Strong winds The darker snow This is causing rivers fed by the
land-use activities carry the dust into pack melts faster snowmelt to swell earlier, sending
are disturbing the atmosphere, as it absorbs more water downstream before farmers
desert soil crusts where it lands on of the sun’s radiant and water managers are ready to
and enabling dust mountain snow enerqy, instead of use it and leaving less water for
emission, packs, reflecting it. the summer dry season.

Sources: Cooperative Institute for Research in Environmental Sciences; U.S. Bureau of Reclamation; USGS The Wall Street Journal

...and why should you care!



From understanding physical
phenomenon...

to managing a data bonanza...

How one becomes a data
scientist.




Daily, how much additional
energy is absorbed in W m-2
because the snow is dirty
between 2000 - present?

12 KB of data... not quite a data
scientist yet!

From understanding physical
phenomenon...

to managing a data bonanza...

How one becomes a data
scientist.




At ANY snow-covered area
around the globe, how :
much more energy is absorbed
by dirty snow daily?

> 27 TB of data... and growing

From understanding physical
phenomenon...

to managing a data bonanza...

How one becomes a data
scientist.




Our data have shown...
These results
indicate...

We want
your datal

Hmm... I wonder if
those data are
available.



Data dissemination
through :

NASA/JPL
snow.jpl.nasa.gov

NASA

Jet Propulsion Laboratory

PL HOME H S
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Y California Institute of Technology

Publications Media

Welcome to the Snow Data System

Data

This page provides a single point of entry
into the entire repository of data provided
by the Snow Data System.

Tips and Hints for Using Snow Data Products

The following page contains important information about understanding the data products available from this
site.

Snow Data Product Browser

The Snow Data System product browser provides detailed information and the ability to download raw data
products from the Snow Data System archive.

Access the Data

Snow Map (Experimental)

This experimental map overlays data from multiple remote sensing and in situ sources to provide a
comprehensive picture of snow and ice properties.

Access the Map

Western Energy Balance of Snow (WEBS) Data

View Western Energy Balance of Snow data plotted by station and parameter, and download the raw input data
directly.

Access the Data

Snow Data System Portal
NASA Jet Propulsion Laboratory
Built On Apache OODT
Privacy Image Policy Login
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If my data are just in another data
repository... are they truly discoverable?



Using Apache Tika to explore
Polar Data
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“And now Edgor's gone. ... Something's going on around here.”




" data?

What are ‘Polar




Why is polar science so important?

Rapid change — The polar regions are
changing faster than any other region
on Earth.
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Why is polar science so important?

Relatively mild
Global linkages — The polar regions have  invadessouth 5 &5
a profound influence on the global Mild and
environment, particularly on the |

weather and climate system.



Why is polar science so important?

Human societies — The Arctic is home to
more than 4 million people. These
communities face changes to their
environment and the resources on
which they depend.




Why is polar science so important?

(%

Sense of discovery — The polar regions are
Blaces of wonder and, even at the
eginning of the 21st century, remain
largely physically and intellectually
unexplored.



Polar scientists need provenance, content, format, and
quality information to identify the right dataset, evaluate
uncertainty, and ensure the replicability of scientific
workflows. (From: Workshop on Cyberinfrastructure for Polar Sciences)




Data Driven OR Theory and Experimentation
Must navigate:
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Apache Tika

 Content detection and analysis toolkit:

— Automated MIME type identification and rapid
parsing of text and metadata.

— 1200 types of files including all major file types from
the Internet Assigned Number Authority's MIME
database.



File types recognized by Tika in the
Antarctic Master Directory
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Adding new file formats

» Augment Tika’s MIME detection facilities to
handle the new scientific formats.

— Add glob patterns, regular expressions, MIME
“magic” or digital signatures for files, and curation
of XML root namespaces and patterns.

* Create new Tika parsers and expand existing
parsers.



NetCDF File Format

e Variables:

— N-dimensional arrays of data.
Variables in netCDF files can be
one of six types (char, byte,
short, int, float, double).

* Dimensions:

— Describe the axes of the data
arrays. A dimension has a name
and a length.

e Attributes:

— Annotate variables or files with
small notes or supplementary
metadata.
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NetCDF File Format

* Variables:

— N-dimensional arrays of data.
Variables in netCDF files can be
one of six types (char, byte,
short, int, float, double).

* Dimensions:

— Describe the axes of the data
arrays. A dimension has a name
and a length.
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Current Tika Output




[ab:~/tika/tika] ab% java -jar tika-app-1.5.jar --metadata /NetCDF/Ismask.nc.nc

Content-Length: 106968

Content-Type: application/x-netcdf

Conventions: COARDS

Reference: http://www.cdc.noaa.gov/cdc/data.unified.html

dc:title: Unified Daily Gridded US Daily Precipitation

description: Gridded daily Precipitation

history: Thu Oct 16 16:48:20 2003: ncatted -a statistic,Ismask,c,c,0Other Ismask.nc
Thu Oct 16 16:47:44 2003: ncatted -a level_desc,Ismask,c,c,Surface Ismask.nc

Thu Oct 16 16:47:23 2003: ncatted -a dataset,Ismask,c,c,CPC .25x.25 Daily US UNIFIED
Precipitation Ismask.nc

Thu Oct 16 16:46:18 2003: ncatted -a var_desc,Ismask,c,c,Land-sea mask Ismask.nc
created 11/02/2000 by CAS from data obtained from NCEP

platform: Observations

resourceName: Ismask.nc.nc

title: Unified Daily Gridded US Daily Precipitation

[abryant:~/tika/tika] abryant%

[ab:~/tika/tika] ab% java -jar tika-app-1.5.jar --text /NetCDF/Ismask.nc.nc
[abryant:~/tika/tika] abryant%



Tika outputs NetCDF Attributes:

Content-Length: 106968
Content-Type: application/x-netcdf
Conventions: COARDS

Reference: http://www.cdc.noaa.gov/
cdc/data.unified.html

dc:title: Unified Daily Gridded US Daily
Precipitation
description: Gridded daily Precipitation

history: Thu Oct 16 16:48:20 2003:
dataset,Ismask,c,c,CPC .25x.25 Daily
US UNIFIED Precipitation Ismask.nc

created 11/02/2000 by CAS from data
obtained from NCEP

platform: Observations

resourceName: Ismask.nc.nc

title: Unified Daily Gridded US Daily
Precipitation

Tika will output NetCDF Dimensions
and Variables:

Dimensions:
lon =321;
lat = 161;
Variables:

float lat(lat=161);
:units = "degrees_north";
:long_name = "Latitude";
:actual_range = 20.0f, 60.0f; // float

float lon(lon=321);
:units = "degrees_east";
:long_name = "Longitude";
:actual_range = 220.0f, 300.0f; // float

double time(time=1);
:units = "hours since 1-1-1 00:00:00";
:long_name = "Time";
:actual_range = 0.0, 0.0; // double
:delta_t = "0000-00-01 00:00:00";
:avg_period = "0000-00-01 00:00:00";

short Ismask(time=1, lat=161, lon=321);
:long_name = "Land Sea Mask";
:valid_range =-18S, 1S; // short
:actual_range = -1.0f, 1.0f; // float
:add_offset = 0.0f; // float
:scale_factor = 1.0f; // float
:missing_value = 32766S; // short
:var_desc = "Land-sea mask";

:dataset = "CPC Gauge-Based Analysis of Daily Precipitation over
CONUS";

:level_desc = "Surface";
:statistic = "Other";



Step 1: Add NetCDF --text parsing

Step 1 re-thought: Improve Java skills!

Step 2: System.out.printIn( “Realize I've got to
get on the Object Oriented train and OFF
the Procedural” );

Step 3: Start writing code and see what Tika
can do!



Integration of scientific data types will allow more...
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Integration of scientific data types will allow more...
DATA DISCOVERY!

l S| [)C National Snow & Ice Data Center
British
Antarctic Survey

SR § ACADIS Gateway

An Arctic Data Repository
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Closing Thoughts

* In scientific data, what should Tika see as
‘text’ vs. ‘metadata’?

—i.e. in NetCDF files, should Variables and
Dimensions also be considered metadata?
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