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NSIDC’s Searchlight project:  A quick introduction

Web-based data discovery and access interface
Redesigned metadata+data database
Cryospheric data
Current focus on point and gridded data management and 
distribution
Core technologies:

Dojo, GDAL, Hibernate, Java, jQuery, JSP, Spring, Struts 2
PostgreSQL with PostGIS extension
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NSIDC’s Searchlight project: Example use case

establish scientific 
domain (time, space, 
measured variables)

search space, 
time, data sets 
and variables

results

filter resultsassess data

get data subset in space, time
specify format, projection
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Ingesting and managing metadata at a much finer level of 
granularity.

Ingesting, managing, and using low-level metadata for a 
variety of scientific data types (raster, point...).

User interface for selection of geospatially located data 
over the pole:  What does that bounding box really mean?

Challenges
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Reduce the distance between user and data.
Allow the user to retrieve only the data they need, in the 
format they desire.
Storage strategies determine flexibility and efficiency of 
access.
Users (data consumers) don’t care, nor need to know, 
about storage details.
Users have their own mental map of how they think data 
are stored.
Our physical and logical storage may be different from 
user’s model, as long as they can support the user’s model.

Guiding principles
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Typical example: Station data

Point data
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Also need to handle moving stations
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Examples:  Raster image, 
model output

Gridded data
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Examples:  Raster image, 
model output

Gridded data

Generally: Matrix of cells
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Database schema summary

variable

. . .

dataset

. . . measurement

. . .

measurement_group

. . .

gridded_measurement

. . .

point_measurement

. . .

file

. . .

attribute_group

. . .
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Datasets

Variables

Temporal criteria

Spatial criteria

No free text (yet!)

The current interface
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Search space
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Search space: Underlying database architecture

measurement_group

id

dataset_id

geom3408

geom3409

geom4326

dataset

id

. . .

PostGIS “geometry” columns store the extents of the data being described, 
transformed into the projections of Lambert Azimuthal Equal-Area (northern 
hemisphere and southern hemisphere), and Cylindrical Equidistant. These 
postGIS geometry columns are used to facilitate spatial searches.  

Currently the transformations to these projections are corrected by hand 
for gridded data that cross the pole.  Automated transformations from polar 
projections to global projections are not reliable.
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Search time

measurement_group

id

start_datetime

stop_datetime

dataset
id

. . .
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Search data sets and variables

measurement_group
id

dataset_id
variable_id

dataset

id

. . .

variable

id

. . .
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Presentation of search results
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Create tar file 
with compressed 
data, README

Get data
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Provides/manages metadata+data at a level of detail 
necessary for comparison with data not archived at NSIDC

physical dimension details (space, time, height/depth)
provenance, quality information
flexible export of metadata+data with regard to format and 
projection

Deliver metadata+data machine-to-machine

Deliver metadata+data to human

Searchlight and the 
Arctic Spatial Data Infrastructure
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ASDI Use case
What might the process be in an ASDI-enabled environment?

No changes from the user’s perspective!

establish 
scientific domain 

(time, space, 
measured 
variables)

search space, 
time, data sets 
and variables

results

filter resultsassess data

get data subset in space, time
specify format, projection



Circumpolar Conference on Geospatial 
Sciences and Applications (GeoNorth 2009)
4 August, 2009

ASDI Use case
What might the process be in an ASDI-enabled environment?

No changes from the user’s perspective!

establish 
scientific domain 

(time, space, 
measured 
variables)

search space, 
time, data sets 
and variables

results

filter resultsassess data

get data subset in space, time
specify format, projection



Circumpolar Conference on Geospatial 
Sciences and Applications (GeoNorth 2009)
4 August, 2009

ASDI Use case
What might the process be in an ASDI-enabled environment?

No changes from the user’s perspective!

establish 
scientific domain 

(time, space, 
measured 
variables)

search space, 
time, data sets 
and variables

results

filter resultsassess data

get data subset in space, time
specify format, projection



Circumpolar Conference on Geospatial 
Sciences and Applications (GeoNorth 2009)
4 August, 2009

Interested in providing user feedback? Contact NSIDC 
User services at nsidc@nsidc.org or Mary Jo Brodzik at 
brodzik@nsidc.org (include “Searchlight user testing 
volunteer” in the subject line).

Searchlight team: Brendan Billingsley, Mary Jo Brodzik, Julia 
Collins, Scott Lewis, Deann Miller, Barbara O’Barr, Donna 
Scott, Stephen Truex, I-Pin Wang.

My contact information: Julia Collins, collinsj@nsidc.org.

In conclusion...

mailto:collinsj@nsidc.org
mailto:collinsj@nsidc.org
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