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US Integrated Ocean Observing System (IOOS®) 
 

§  17 Federal Agencies 
§  11 Regional Associations  



IOOS Core Principles 

•  Adopt open standards & practices 

•  Avoid customer-specific stovepipes 
•  Standardized access services implemented at 

data providers 
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From pile of files to interoperability 
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Ocean grids are often not regularly spaced! 

Stretched surface and terrain 
following vertical coordinates 

Curvilinear orthogonal  
horizontal coordinates 



CF Conventions for met/ocean models 

Some of  the groups using CF: 

OGC: Open Geospatial Consortium  
ODIP: Ocean Data Interoperability Platform 
IOOS: Integrated Ocean Observing System 
CMIP: Coupled Model Intercomparison Project (supporting IPPC)  

 
 float temp(ocean_time, s_rho, eta_rho, xi_rho) ; 
      temp: standard_name =  “sea_water_potential_temperature" ; 
      temp: units = "Celsius" ; 
      temp: coordinates = "lon_rho  lat_rho s_rho ocean_time" ; 
 
double s_rho(s_rho) ; 
      s_rho: long_name = "S-coordinate at RHO-points" ; 
      s_rho: positive = "up" ; 
      s_rho: standard_name = "ocean_s_coordinate_g1" ; 
      s_rho: formula_terms = "s: s_rho C: Cs_r eta: zeta  
                                                           depth: h depth_c: hc " 



IOOS Model Data Interoperability Design 

ROMS 

ADCIRC 

SWAN 

DelftFM 

Delft3D NcML 

NcML 

NcML 

NcML 

NcML 

Common 
Data Model 

  OPeNDAP+CF 

 WCS 

NetCDF Subset 

THREDDS Data Server 

Standardized  
(CF-1.6, UGRID-1.0)  
Virtual Datasets 

Nonstandard 
Model Output 
Data Files 
 

Web Services Matlab 
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sudo apt-get docker 
docker run –d axiom/docker-thredds 



Matlab NCTOOLBOX 
https://github.com/nctoolbox 

•  Objective: Make it simple to access CF data 
•  Example function: 
•  [t, geo]=nj_tslice(URL,’temp’,1); 
•   t  =  7x800x160 single 
•  geo =  

–  lat: [800x160 single]   
–  lon: [800x160 single] 
–   z: [7x800x160 double] 
–  time: 735169.0208 (matlab datenum) 

•  nj_tslice works identically for COAWST/ROMS, WRF, 
HYCOM, Delft3D, Wavewatch3  

•  URL can be: local NetCDF, NcML, OpenDAP Data 
URL 



Catalog Search  
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Matlab NCTOOLBOX 
https://github.com/nctoolbox 



compare_secoora_model_sections.m 
(using nc_genslice.m) 



Approach for Small Research Groups 



Deployment at NATO 



Automated model comparison 



Catalog Search 
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Catalog services can be federated via  
OGC CSW (Catalog Service for the Web) 



WMS Browsing with THREDDS/ncWMS 



WMS Browsing with  
CMG Oceanographic Portal  

Demo 



NetCDF Subset Service to CSV 





CSV Time Series from Subset Service 

CSV request  is a “RESTful”  URL: 
http://geoport.whoi.edu/thredds/ncss/grid/coawst_4/use/fmrc/coawst_4_use_best.ncd?
var=Hwave&latitude=39.5&longitude=-69.5&time_start=2014-08-27T01:00:00Z&time_end=
2014-08-28T00:00:00Z&vertCoord=&accept=csv 



Accessing the CSV data in Excel 



Access the CSV data in Python, R, etc 



Service-based Framework Components 

•  Common data models for “feature types” (structured 
and unstructured grids, time series, profiles, swaths) 
(Unidata CDM) 
 

•  Standard web data services for delivering these 
common data model “feature types” (OPeNDAP, SOS) 

 
•  Standard catalog services for the metadata 

 
•  Tools to search, access and process these services in 

common analysis environments:  R, Matlab, Python, 
ArcGIS, JavaScript 



Getting model data connected 

•  Find someone with a THREDDS Data Server or 
install your own 

•  Drop your files in a directory, and add an NcML file that 
starts with “00_dir” (e.g. “00_dir_roms.ncml”) to 
aggregate, standardize and describe the dataset: 
Sample ROMS NcML file  

•  If you want your data to end up in the portal, add 
“CMG_Portal” to the “project” attribute:  
<attribute name=“project”value=“CMG_Portal”/> 

•  If you want your datasets to be discoverable, edit the list 
of thredds catalogs on CMG github repo, submit PR  

•  Full instructions on the USGS-CMG Portal Github Wiki 



Framework benefits 

•  Lots of choices for data access  
(Browser, Matlab, Python, R, Excel) 

•  Less time wasted messing with data,  
more time spent on science 

•  Less time responding to data requests 
•  Easy development of portals 
•  More usage of products 
•  Faster feedback to modelers, improved 

models 



It’s all on Github 


