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How do I find and consume modelHow do I find and consume model 
and observation data easily?



CI Evaluations
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C ti f t i U t t d G id d t i N tCDF f t

UGRID

• Support added to NetCDF-Java as a UGRID FeatureType

Convention for storing Unstructured Grid data in NetCDF format

Implementation
• Support added to NetCDF-Java as a UGRID FeatureType

• NCTOOLBOX wraps the Java implementation

• Fast spatial lookups with RTree, overhead in loading the tree into memory

• More work to do on memory management handling large grids (>1m cells)

• “Simple” methods for common use cases

• Subset – onto another Unstructured Grid, with topology included, by 
BBOX B th ti d t t d ifi i blBBOX, Both entire dataset and specific variables

• Extract time-series from a spatial location 
• Alleviates need for separate “point” output (space restrictions p p p ( p

aside)



MATLAB Interoperability Tools : NCTOOLBOX

• Merged njtbx functionality with nctoolbox’s
(Brian Schlining) codebase ( g)
(http://code.google.com/p/njtbx/)

• Creating methods for SURA Testbed use case• Creating methods for SURA Testbed use case 
(timeseries extraction, geographic bounding boxes, 
search api, unstructured grid support, 

i / t )comparisons/assessment…)

• Merging changes with nctoolbox open source g g g p
development on Google Code 
(http://code.google.com/p/nctoolbox/)



NCTOOLBOX for Matlab
http://code google com/p/nctoolboxhttp://code.google.com/p/nctoolbox

links = opensearch(q)
id(li k d {1})nc = ncugrid(links.dap{1})

z  =  nc.data(‘zeta’,…)
grid = nc.grid(‘zeta’,…)

z = 26441x1 single 
grid = 

l t [26441 1 i l ]lat: [26441x1 single]  
lon: [26441x1 single]
time: 730970 (matlab datenum)
connectivity: [52025x3 int32]connectivity: [52025x3 int32]



comp_ngulf_tseries.m





Comparison to Glider





Matlab as a Web Service





CHPS -Displaying the ROMS Elevation Grids
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CI Workflow (UND)



Grids and Points

Data (Model and 
Observations Converters Datastore Datastore

C t l

Metadata

Catalog

Suite of Services and Access (NetCDF,Suite of Services and Access (NetCDF, 
Opendap, F-TDS, WMS, ncSOS, CS/W….

MatlabWeb Site IMEDS Python Other…



ncSOS
• Addition of SOS service capabilities to THREDDS 

server 

–Get capabilities
–Describe sensor

Catalog services

Data Server THREDDS

SOS ISO WCS WMS

–Get observation
Payload

Service Offerings getCapabilities

XML

describeSensor

XML

getObservation

XML

• Single and Multi-station Netcdf datafiles:
– EPA Netcdf datafiles

NOAA NDBC St ti N t df d t fil– NOAA NDBC Station Netcdf datafiles
• XML payload designed to be compatible with existing SOS 

ParsersParsers   



CI Example

http://testbedwww.sura.org/sura2/



Metadata/Catalog Conversation



+ Tight integration with TDS

+ No need for intermediate metadata harvester like ncISO
+ Uses netcdf-java lib to access ncml and netcdf source metadata+ Uses netcdf java lib to access ncml and netcdf source metadata 
directly
+ Presents web service and portal catalog interfaces to data

- Little compliance with metadata or catalog standards
- Arbitrary handling of global and variable attributes
- Not all attributes are exposed in the same way
- No automatic ingest of all service endpointsNo automatic ingest of all service endpoints

- Adaptability only through code improvements by the (sole) developer

P bl li t 100’ d 1000’ f t l d d t t- Problems scaling to 100’s and 1000’s of cataloged datasets
- Impossible to query or return all datasets



Current Steps for Ingest of Model Output and Metadata

Testbed ServerTestbed Server

TDS

Testbed ServerTestbed Server

Verify dataTDS

Google 
Listing

Catalog GICat

Verify data 
via 
OPeNDAP

g

Auto AutoOR

FTP 
ncML

FTP

Update 
Spreadsheet 
with Run 
information

Model 
Servers Python 

Script

ncISOFTP 
model 
output

Run 
Modelermodel



Catalog
• Hosted document allows for easy 

access and editing. (Google Docs)

• Three key fields identify data stored on 
U i R Id tifi R Titlserver: Unique Run Identifier, Run Title, 

Location of NcML on SURA Server



TDS Catalog
• Script reads from Google Table and 

hosted NcML to produce catalog XML
• Adds attributes to datasets, based on 

key fields.y



ncISO Representation of Netcdf Metadata

<gmd:lineage>
<gmd:LI_Lineage>

<gmd:statement>

c SO p

g
<gco:CharacterString>Model started at 12:00 on 07/31/2008 and 

finished at  12:00 on 09/17/2008</gco:CharacterString>
</gmd:statement>

</gmd:LI_Lineage>
</gmd:lineage>

</ d DQ D t Q lit ></gmd:DQ_DataQuality>
</gmd:dataQualityInfo>

•ncISO pulls from the Thredds Data Server catalog  
(for things like service end points) and the source 
Netcdf/NCML files (for global and variable 
attributres).)

•ISO metadata is also exposed as a service endpoint 
in Thredds Data Server



GI-CAT
(and other catalogs)

These are actually 
variable names, not 
descriptive p
keywords…

We know from the title 
that this dataset has a 
water level variable:water level variable: 
Where is it?

Is this a problem 

End points appear in GI-CAT 
data model, but are not 
mapped to catalog CSW 

with netcdf library, 
ncISO, source 
metadata?

response?

Searching  on specific ISO 
metadata elements limited to 
only some attributes? Whichonly some attributes? Which 
ones?



http://testbed.sura.org/catalog‐browser

http://72.44.60.22/edc/



Accomplishments and Lessons Learned
T tb d i dibl f k t ll lti di i li ll b ti• Testbeds are incredible framework to allow multi-disciplinary collaboration

• NcToolbox allows for one stop access to model (unstructured) and obs data
UGRID i l t ti• UGRID implementation

• ncSOS – already in use and evolving
• pyWMS – in development

Ad i ISO d C t l i t ti• Advances in ncISO and Catalog integration
• Advancing NetCDF implementation for observations 
• Supporting modeling teams to generate compliant NetCDF

CHPS i t ti (R2O)• CHPS integration (R2O)

• Interoperability can be powerful, but can make for slow development 


