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� NOMADS Background and Status Report

� NOMADS “Next” Design

� The National Climate Model Portal (NCMP)
- conceptual architecture
- a community approach
- call for collaboration
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�NOMADS is a distributed data access project for access to real-
time and retrospective high volume numerical weather prediction 
and climate models.  Conceived in 1999 and 
supported and advanced by GO-ESSP. 

�NOAA’s NCDC initiated NOMADS with NCEP
and GFDL.     

� NOMADS provides access to data as input  
for decision-makers, on time scales from
days (weather) to months (El Nino) to
decades (global warming).

Original Collaborator’s 
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�foster research within the geo-science 
communities (ocean, weather, and climate) to study 
multiple earth systems using collections of 
distributed data

�promote model evaluation and community 
feedback

�� develop institutional partnerships and access via distributed  develop institutional partnerships and access via distributed  
open standard technologiesopen standard technologies

�Establish a distributed climate and weather model 
archive providing format independent access to 
retrospective models

NOMADS GoalsNOMADS Goals
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�Archive and limited real-time services:
o National Climatic Data Center (NCDC) Asheville, NC
o National Ocean Data Center (NODC) Charleston, SC

o the new “Ocean-NOMADS”

�New (2008) operational National Weather Service 
(NWS) real-time (R/T NOMADS) services:
◦ Fort Worth, TX
◦ Boulder, CO 
◦ Silver Spring, MD
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� NWS systems engineers recently studied the 
bandwidth “cost savings” obtained via NOMADS 
vs. their traditional “gateway” servers. 

� In a nutshell, they found an overall savings for 
users up to 80% of the volume by using NOMADS 
for the same services. 

� “NOMADS” services (OPeNDAP, GDS, LAS, TDS, 
ftp4u) being considered for “NOAA NexGen”. 
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NWP Model

� Global Forecast System (GFS), 1 and ½ degree 

� NCEP Spectral Statistical Interpolation (SSI) Global Data 

Assimilation System (GDAS) w/ restart files

� North American Mesoscale (NAM, formally Eta) 1 and 3 hourly 

� Rapid Update Cycle (RUC) 13km and 20km

� NCEP North American Regional Reanalysis (NARR)  30 years 32km

� NCEP/NCAR R1/R2 Reanalysis / CDAS) 

� NCEP Regional Special Model (RSM)

� NCEP Global Ensembles and SREF

� NCEP Climate Forecast System (CFS) coupled climate model.

� NCEP Ocean Wave models and NCEP Sea Ice Models

In situ

� NCDC Global Historical Climate Network (GHCN)

� NCDC Integrated Global Radiosonde Archive (IGRA) upper air 

� NCDC Smith-Reynolds Extended Reconstructed and OI ¼ SST’s

� Service Records Retention System (SRRS) 

� Climate Models / Coupled AOGCM 

� Limited GFDL CM2.0 and CM2.1 Climate Experiments

� Paleoclimate Model Intercomparison Project (PMIP) 
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NOMADS Ensemble 
Probabilities on the fly:

20 model runs
30 fcst projections 
10 days of forecast

ONE OPeNDAP request

New: World Bank a User w/
SMS Texting via SMS 
messaging: parameter 
thresholds for improved 
agriculture in developing 
regions. 
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� A joint US (NCEP, NCDC and NCAR) activity
◦ NOMADS producing 11 variables for the US TIGGE 

archive at NCAR

◦ Lends distributed nature of NOMADS to data problems 
of TIGGE

◦ NCDC NOMADS involved in the planning stages for 
the WMO WWRP THORPEX Global Interactive 
Forecast System (GIFS). 

TIGGE ArchiveTIGGE Archive

WMO WWRP THORPEX Interactive Grand Global Ensemble
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� NOMADS (FY09/10)
◦ Bulk order customer access for the NOAA Reanalysis  

� NOMADS-Next (FY10)
◦ New front end, catalogs/inventory, fast access cache; 

New Java based codebase  

� National Climate Model Portal NCMP (FY10-14)
◦ System Requirements Specification, CF metadata 

support, ESG, iRODS
◦ “Climate Model HelpDesk” at NCDC in collaboration with 

GFDL, NCAR, PCMDI, CPC, CDC, …
◦ NCMP accessible thru the National Climate Portal 
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Priorities for NOMADS Priorities for NOMADS 

Development at NCDC Development at NCDC 
� Prepare for servicing NOAA’s suite of Reanalysis efforts 

(1.5 Petabytes)!

� New Data and Models: 

◦ Development of a reanalysis clearinghouse capability 
for an “on-going analysis of the climate system”
◦ AR5 subsets, Regional Climate Models, TIGGE, YOTC

� User Engagement Workshops  

� New or renewed collaborations
◦ Oak Ridge National Lab; 
◦ PCMDI, NCAR, GFDL, others….
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Priorities for NOMADS Priorities for NOMADS 

Development at NWS/NCEP* Development at NWS/NCEP* 
� New Data Sets 

� 4km NAM
� T878 GFS
� Calibrated ensembles; observations
� CFSRRWOC bandwidth increases

� Improve Web GUI and System Documentation

� System and Functionality Priorities: 
– TDS and Catalogs
– Harden capability at the NOAA Gateway
– BUFR files for operational conventional and non-conventional 

observations served in a similar way to the way NOMADS serves 
gridded fields

* J. Alpert et al.,
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New NOAA Reanalysis ProjectsNew NOAA Reanalysis Projects

1) Historical SFC Reanalysis 
(Compo et al.,)

◦ 1850 to present.  ~60TB

2) Post WW-II Reanalysis 

(NCEP/CPC)

◦ 1944 to present. ~235TB

3) Climate Forecast System 
Reanalysis and Reforecast 
(CFSRR) Project (Saha et al.). 

◦ 1978-2008 Reanalysis and 
Seasonal Reforecast 
~450TB

…to be serviced by NOMADS Jan 2010
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NOMADSNOMADS--Next Proposed GUINext Proposed GUI

3 “levels” of services:

1)Provide simple, predefined weather information (r eports, charts, visuals, etc.) 
for general public consumption.  Provide little or no options while requesting 
the data. Simple Access for Teachers, Students, the  General Public: "What 
impact will Global Warming have on me in 25 years?

2) Provide targeted, predefined weather information  (reports, charts, visuals, 
etc.) for specific educational and industry require ments such as agriculture and 
insurance.  Provide access to only a few sub-settin g options.

3) Provide expert access to the full range of NOMAD S capabilities for scientists 
and meteorologists. Allow sub-setting along 5 dimen sions:  longitude, latitude, 
level, time (2), and variable.

Targeted Presentation Mode {1.2}

User Engagement Sectors
Agriculture {1.2.1}
Litigation {1.2.2}
Travel {1.2.3}
Energy {1.2.4}
Transportation {1.2.5}
Water Resources {1.2.6}
Civil Infrastructure {1.2.7}
Coastal Hazards {1.2.8}
Health {1.2.9}
Insurance {1.3.0}
Commerce {1.3.1}
Modelers {1.3.2}
Climate Impacts (1.4.0}

3) Expert
Modeler Access {1.3.1}

Ensemble Diagnostics {1.3.2}

Observation System Simulation Experiment (OSSE) cap ability (1.3.3}   

Sub-setting data, & datasets for targeted orders {1 .3.4} 
model diagnostics, uncertainty PDF’s generation, dow nscaling, Regional     
Climate users; impacts, initialization access, etc.
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� The National Climate Model Portal (NCMP) will:

◦ Ensure readiness of access to NOAA’s next generation Climate and 
Weather Models and Data using NOMADS*
◦ Increase capacity to handle large data volumes and high user demand for 

these products 
◦ Provide long term stewardship and climate information records
◦ Develop and staff a model “HelpDesk” capabilities to ensure climate model 

data output is used appropriately to reduce errors and public expectation of 
model results. 
◦ Develop enhanced access trees for public and NOAA Operational and 

Research Centers
◦ Leverage Existing NOAA Service Orientated Architecture efforts under 

GEO-IDE and community efforts such as GO-ESSP

� NCMP will be developed between technical portal architecture 
development and data portal user services access capabilities. 

* National Academies of Sciences, National Research Council
Board of Atmospheric Sciences and Climate
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NCMP addressing a gap for model services in NOAA* 
(dark boxes indicate scope of NCMP)

* from NOAA DMIT and GEO-IDE CONOPS
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The NCMP architecture is based on 
three (3) main components; the 
Portal, the Catalog Node, and the 
Data Repository:

1) The Portal is the user’s real-time 
interface to the system, manage 
requests, download data, receive user 
input and catalog browsing.  

2) the Catalog Node is the heart of the 
system and concentrates on connecting 
partners, metadata, search and 
discovery and secure peer-to-peer 
connectivity.  

3) the Data Repository will be based on 
advanced real-time access 
components, and will also use the Data 
Center IT infrastructure for long term 
storage and access 

NCDC NCEP Participant *
Archive Data Sources

* participants may include GFDL, NCAR
PCMDI, EPA, other DOE, & US-GEO
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Infrastructure 

Metadata/Vocabulary/Ontology

Technology Development

Community Building

Knowledge Management

}}}}
Collect/
Receive
Data

Archive
Data

Transport
Data

Analyze/
Model
Data

Discover/
Browse
Data

Store/
Manage
Data

National Climate Model Portal Activities 
across NOAA and Agencies to contribute 
to each element below.  GO-ESSP
Community participation and 
collaboration is requested!  

Functions add value to the raw material (in this ca se, data) to produce a 
product for Policy and Management Decisions

It is an iterative spiral approach

Functions

NCMP Proposal for Collaboration Coordination 

Time

* Value Chain Construct (M. Porter, 1998 Competetive Advantage )

Value Chain for Data Management * 
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� Community building and collaborations are 
required in the era of 150PB model output data 
streams- digital libraries, distributed data access 
and processing. 

� Adaptation of exiting efforts into the CLASS 
infrastructure also priority.  May include:
◦ Earth Systems Modeling Framework (ESMF); 
◦ the Earth Systems Grid (ESG);  
◦ iRODS and other community based distributed access 

technologies.    
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� Pending Congressional approval in the Presidents 
budget in FY10 NCMP will begin Spring 2010.

� An Open Invitation to Collaborate with NCMP.
� GO-ESSP is seen as critical to the success of 

NCMP.  (as in the early NOMADS collaboration).
� Some initial activities is data set sharing for 

distributed access:
◦ IPCC AR5 at NCDC NOMADS
◦ CFSRR Reanalysis at NCAR
◦ Model “HelpDesk” coordination across NCDC and GFDL
◦ others
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Asheville NC USA: 2010 10Asheville NC USA: 2010 10thth GOGO--ESSP Workshop?ESSP Workshop?

Fall GO-ESSP Workshop 
2010 Proposed

Glenn.Rutledge@noaa.gov

Thanks!

Thank you !!       but finallyThank you !!       but finally……

QUESTIONS? 


