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Abstract

The PRISM Data Library (DL) is designed to optimize the display, analysis, and retrieval of multiple domains datasets.

Originally created for climate data, we aggregated data from agriculture and hydrology domains, as well as non-traditional

domains for the DL such as ecology, finance, power outage and space weather data. These datasets range from simple geospatial

point observations, to spatially gridded data products, to high-resolution satellite measurements, to GIS representation of

administrative or domain-specific geographic entities. These datasets are represented in a consistent multi-dimensional (most

often spatial and temporal) framework. As a result, dimension-wise comparisons are easily enabled through selection or

transformation. Gridded data can be averaged over discrete geometrical entities (e.g. Counties, Bird Conservation Regions).

The DL can be used in a browser, by connecting to servers at San Diego Supercomputing Center (SDSC) over the internet.

Data selection, processing, and analysis are performed by the SDSC DL servers, and the resulting images or data files are sent

back to the client’s desktop. This model optimizes the use of internet bandwidth.
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DATA REPOSITORY AND INTEGRATION

Illustration of different datasets in the SDSC DL (click maps to get to DL interface):

ECOLOGY: BBS (http://datalibrary.sdsc.edu/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/) bird Shannon diversity index

by state, yearly (2002 shown)

(http://datalibrary.sdsc.edu/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/a-/.SOURCES/.WORLDBATH/.bath/-1/min
/-a-/.the_geom/-a-/.shannon/-a-/.the_geom/-a/X/Y/fig%3A/white/mask/blue/fillby/black/stroke/countries/%3Afig//T/690.0
/plotvalue//plotborder/72/psdef//plotaxislength/432/psdef/?bbox=bb%3A232.42%3A20.80%3A296.38%3A52.02%3Abb&
T=2002#expert)

AGRICULTURE: MODIS GPP (http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H
/.version_006/.CONUS0p1/)

0.1˚ res, 8-daily (4-11 Jul 2002 shown)
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(http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/a-/-a/X/Y
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HYDROLOGY: NOAA PDSI (http://datalibrary.sdsc.edu/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/)

by climate division, monthly (Jul 2002 shown)

(http://datalibrary.sdsc.edu/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a-/.SOURCES/.WORLDBATH/.bath/-1/min
/-a-/.the_geom/-a-/.PDSI/-a/X/Y/fig%3A/white/mask/blue/fillby/black/states/%3Afig//T/-779.5/plotvalue//plotborder/72/psdef
//plotaxislength/432/psdef/?T=Jul%202002&bbox=bb%3A233.83%3A22.66%3A295.20%3A49.91%3Abb#expert)

Current data files extensions read in the SDSC DL:

.txt, .tsv, .asc, .tif, .shp, .nc, .nc4, .hdf, .dat.gz

Facted search illustrates wealth of data domains covered (note that tagging is on-going and thus incomplete):
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DATA ANALYSIS AND VISUALIZATION
Via clickable UI or programming in a text box, users can perform data analysis (e.g. regridding, time series analysis, spatial
averaging, inter/extrapolation; EOFs, correlatin, clustering) as illustrated by the time series graph below that takes data from the
3 maps on left pannel averaged over CA for May-July & standardized:

Programmed online (http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006
/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)
/VALUE/[X/Y]weighted-average/[T]standardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE
/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/[T]standardize//fullname/(Shannon%20Index)
/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div
/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/[division_i]weighted-average/DATA/-10/10/RANGE/state_i
/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217
/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240
/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID
/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/[T]standardize//fullname/(Palmer%20Drought%20Severity%20Index)
/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert):
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http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
http://datalibrary.sdsc.edu/SOURCES/.USGS/.LandDAAC/.MODIS/.MOD17A2H/.version_006/.CONUS0p1/.Gpp/T/(May-Jul)/seasonalAverage/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.the_geom/gid/(1212)/VALUE/%5BX/Y%5Dweighted-average/%5BT%5Dstandardize//fullname/(Gross%20Primary%20Production)/def/DATA/-3/3/RANGE/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/gid/(1212)/VALUE/.shannon/%5BT%5Dstandardize//fullname/(Shannon%20Index)/def/DATA/-3/3/RANGE/SOURCES/.NOAA/.NCDC/.CM/.Drought/.HPDI/a:/.PDSI/:a:/.division_i/0.0/add//units/undef/100/div/toi4//name//state_i/def/classifyby/:a:/.the_geom/:a/geometryarea/%5Bdivision_i%5Dweighted-average/DATA/-10/10/RANGE/state_i/(1)/(48)/RANGE/state_i/SOURCES/.USGS/.PWRC/.BBS/.State/.Indices/.gid/1207/1209/1210/1211/1212/1213/1214/1216/1217/1219/1220/1221/1222/1223/1224/1225/1226/1227/1228/1229/1230/1231/1232/1233/1234/1235/1236/1237/1238/1239/1240/1241/1242/1243/1244/1245/1246/1247/1248/1249/1250/1251/1252/1253/1254/1255/1256/1257/subgrid/replaceGRID/gid/(1212)/VALUE/T/(May-Jul)/seasonalAverage/%5BT%5Dstandardize//fullname/(Palmer%20Drought%20Severity%20Index)/def/DATA/-3/3/RANGE/T/(1990)/last/RANGE/T/fig-/medium/blue/line/red/line/green/line/-fig/#expert
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A breadth of words allow to program any type of analysis, as illustrated by the Function Documentation
(http://datalibrary.sdsc.edu/dochelp/Documentation/funcmenu.html):
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(http://datalibrary.sdsc.edu/dochelp/Documentation/funcmenu.html)
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DATA DISSEMINATION (DOWNLOADS)

Besides being able to download all the images generated through the DL, users can also download the raw data or any virtual
results of their expert mode programs in a variety of data formats, or send to third party applications.

Illustration of image formats:

Illustration of data file formats:

Illustration of OPeNDAP workflow:

Illustration of sending to 3rd party app:

[VIDEO] https://player.vimeo.com/video/479978448?byline=0&badge=0&portrait=0&title=0
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WEB INTERFACE & "MAPROOMS"

The Data Library is a web service and the preceding 3 panels illustrate what users can accomplish through it.

A request for data, data analysis, or image is assembled in a virtual task tree as the user refines the details of their request and is
only executed when actual images or datafiles are requested by the user. The computations for a request are done on the server
side where the data resides.

This framework facilitates the collaboration between researchers or any other kind of users. It also allows to build websites,
dedicated at making potentially complex queries to the DL via simple html controls. We call these Maprooms, e.g.
(http://iridl.ldeo.columbia.edu/maproom/Global/Drought/N_America/US_Mexico/Analysis.html?region=bb%3A-
117.5%3A36.5%3A-117%3A37%3Abb):

(http://iridl.ldeo.columbia.edu/maproom/Global/Drought/N_America/US_Mexico/Analysis.html?region=bb%3A-
117.5%3A36.5%3A-117%3A37%3Abb)

VISIT the PRISM SDSC DL (http://datalibrary.sdsc.edu/).
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ABSTRACT
The PRISM Data Library (DL) is designed to optimize the display, analysis, and retrieval of multiple domains datasets.
Originally created for climate data, we aggregated data from agriculture and hydrology domains, as well as non-traditional
domains for the DL such as ecology, finance, power outage and space weather data. These datasets range from simple
geospatial point observations, to spatially gridded data products, to high-resolution satellite measurements, to GIS
representation of administrative or domain-specific geographic entities. These datasets are represented in a consistent multi-
dimensional (most often spatial and temporal) framework. As a result, dimension-wise comparisons are easily enabled
through selection or transformation. Gridded data can be averaged over discrete geometrical entities (e.g. Counties, Bird
Conservation Regions). The DL can be used in a browser, by connecting to servers at San Diego Supercomputing Center
(SDSC) over the internet. Data selection, processing, and analysis are performed by the SDSC DL servers, and the resulting
images or data files are sent back to the client’s desktop. This model optimizes the use of internet bandwidth.
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