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% Overview

Archive and Distribution System

> Until now there existed no long-term
archive for Climate and Weather models.

> University and Institutional research goes
largely untapped by NOAA scientists. Effort
IS wasted on data receipt and format issues
with no infrastructure to collaborate.

> Retrospective analysis and model
Inter-comparison are necessary to verify

and improve short term NWP models,

seasonal forecasts, climate simulations, \
assessment and detection efforts.




NOMADS

Overview

The NOAA Operational Model
Archive and Distribution System

* To overcome this deficiency, some
of the Nations top scientists are
actively engaged In a grass-roots
framework to share data and
research findings over the Internet

* NCDC, NCEP and GFDL
Initiated the NOAA Operational
Model Archive and Distribution
System.

« NOMADS is a distributed data
services pilot for format
Independent access to climate and

weather models and data.

GO-ESF

Participant

Core NOAA NOMADS Collaborators

4 Climate Diagnostics Center (CDC) Boulder, CO

¢ Geophysical Fluid Dynamics Laboratory (GFDL) Princeton, NJ

4 National Climatic Data Center [NCDC) Asheville, NC (Project Lead)

¢ National Centers for Environmental Prediction (NCEP) Camp Springs, MD
4 Pacific Marine Environmental Laboratory (PMEL) Seattle, WA

¢ NOAA Forecast Systems Laboratory (FSL) Boulder, CO

External Core Collaborators

& Center for Ocean-Land-Atmosphere Studies (COLA) (Maryland)

« Department of Energy’s Argonne, Los Alamos, Oak Ridge, Lawrence Berkley,
Livermore National Laboratories & Information Sciences Institute (ISI), University of
Southem California under the Earth System Grid Project
MNational Center for Atmospheric Research (NCAR) Colorado
Unidata Program Center (UCAR/Unidata) Colorado
LLML Program for Climate Model Diagnosis and Intercomparison
MNASA's Global Change Master Directory (GCMD) Maryland
National Coastal Data Development Center
University of Rhode Island (OPeNDAP Consortium)

External Collaborators include

W Center for Earth Observing and Space Research (CEOSR), NASA-GSFC Maryland

B George Mason University (NASA SI-ESIP), Virginia

B National Severe Storms Laboratory (NSSL), Oklahoma/SSEC University of Wisconsin

W Universities of Alabama (Huntsville), California (Santa Barbara), Washington & lowa St.
B National Science Foundation (NSF) Cyberinfrastructure

@
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NCAR

International Participants

W British Atmospheric Data Center, Oxfordshire, United Kingdom)

B UK's Natural Environment Research Council (NERK DataGrid Project)
Bl Committee for Earth Observing Satellites (CEOS) Grid Project

B Climate Action Partnership (CAP), BOM Australia (US Depts. of Commerce, Energy, State, and EPA)
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The NOAA Operational Model NOMADS Goals

Archive and Distribution System

* The goals of NOMADS are to:
e provide access to models,

e promote product development,

 foster research within the geo-science
communities (ocean, weather, and climate)
to study multiple earth systems using

collections of distributed data,

 expand institutional participation via
distributed technologies.




el The NOMADS Philosophy

Archive and Distribution System

o With NOMADS, users at any skill level will be able to obtain
weather and climate information: web browsers to advanced scientific
data visualization packages. NOMADS is a flexible approach to data
access- promoting standards, based upon what users use most.

» As users require new data types, under NOMADS, they can be added
or replaced. Over the years, NOAA has developed several different data
conventions and data access protocols. NOMADS allows the use of all
these most widely used formats.

e This will allow the users to make better, informed decisions about
how nature will impact their future, either in their life, or business
decisions.
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NOMADS Is an agreement between agencies
Who participate to have common ...

e Data and observation distribution software, format
Independent and description methods (metadata).

e Documentation and organizational framework.
e Forum to plan and organize (science drivers).
e Funding avenue to direct $ for intra-Agency partnerships

.. for university, federal agencies, and organizations, a
mechanism to obtain support for the dissemination of their
data sets.
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e S0 What?

“But | just want the Data”

The idea of pulling information, not bytes or data, is new and hard to convey

NOMADS is a pull technology. Users can become data servers.

Why transport millions of files if only a subset is needed?

Will networks ever keep up with growing data sets?

Data Management at the grass roots level with science driven requirements.
Many efforts in distributed access. How best to coordinate efforts?

Vision, planning, and cooperation needed w/ Agency attribution!

A dynamic system, not over engineered and built upon existing users needs but
extensible for future requirements.
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Archive and Distribution System

* The users experience Is often frustrating—

- What data of interest exist?
- Are they going to be useful to me?
- How can | obtain them In a usable form?

e Time and effort are wasted on data access and format
ISSUes.

 As a result atmosphere/ocean/climate data are under-
utilized. Model inter-comparison nearly impossible.
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NOMADS simplifies scientific data networking, allowing simple
access to high volume remote data, unifying access to Climate and

Weather models:

e Data access (client) e Data publishing (server)
e Access to remote data in the users * (Can serve data in various formats
normal application e netCDF / GRIB / BUFR / GRIB2
 IDL/IDV / Matlab / Ferret e HDF (3-5) / EOS
* GrADS (GRIB/BUFR w/ GDS) e SOL / FreeForm
* Netscape / Excel / http (wget) e JGOFS / NeML
* CDAT (PCMDI)
* Any netCDF application o el
(i.e., AWIPS) * ascili, others...
* Don’t need to know the format in e Spatial and temporal sub-setting and

which the data are stored. host side computations on the fly.
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GOTEoP Il o or orionaivie The Partnerships
CDC
COLA co-PI BADC (UK)
= CEOP
GFDL co-PI CEOS
LLNL LEAD & GTF (NSF)
NCAR NASA GCMD & ESIP
NCDC PI NERC DataGrid
NCEP  co-PI NSSL w/UW/SSEC
PMEL ~ co-PI United Nations FAO

Unidata
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e Collaborating Programs
CAP Climate Action Partnership DOC DOE EPA State Dept
CDP  Community Data Portal NCAR
CEOS Committee on EO Satellites NOAA Representative
CEOP Coordinated Earth Obs Period NOAA Representative
EPA  Air Quality Models (in progress)
ESP  Earth Science Portal Founding Member
NASA GCMD Science Advisory Board
NERC DataGrid Advisory Committee
NSF Cyberinfrastructure Member
NSF LEAD & Geo-Science Tech Forum (GTF) Data / Planning Committee
NVODS / US GODAE / GOOS Data Provider
Unidata THREDDS, NSDL, DLESSE Data Provider

WCRP World Climate Research Program JSC/CLIVAR Briefings
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NOMADS is a founding member of the Group Organized for Earth
Science Portal (GO-ESP).

ESP is a collaboration designed to build the infrastructure needed to
create web portals to provide access to observed and simulated data
within the climate and weather communities.

The infrastructure created within ESP will provide a flexible
framework that will allow interoperability between the front-end and
back-end software components. ESP Is an international
collaboration involving software developers from both Europe and
the United States. See http://esportal.gfdl.noaa.gov/
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* Climate model output and observations are vital to providing
timely assessments of climate change and impacts.

* Collaboration between Global Climate Model (GCM) and NWP
researchers using large data volumes of data.
* Assess the affect of inadequate spatial and temporal sampling.

* Models can be used to guide the spatial and temporal sampling
frequency for observing network design and operation to resolve
distributions for specific variables.

* Accurate estimates of future climate variability and trends.
* Long-term protection of climate simulations and NWP analysis.
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* NOMADS promotes systematic model evaluation and model inter-
comparison; and a feedback mechanism from research to operations.

* Departure of observations from NWP and a fixed reference

climatological background can help identify time-dependent
changes in the observations.

A Numerical Weather Prediction (NWP) re-run capability.

Model input Data Assimilation fields for Regional model
Initialization (e.g., WRF, MM5,) and Climate Models.

Analysis of historical NWP for operational forecaster training.

Third-world internet access to NWP for forecasting operations.
Subsets of high volume NWP and GCM avbl over the Internet.



e The NOMADS Philosophy
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i, P i IDV, Web browsers or any

Direct Client Access (GrADS, Ferret, MatLab, IDL,
{OPeNDAP enabled client

Web/Grid Catalog

Dual Ingest & QC

THREDDS, DLESE
. | Live Access Data | /GCMD, ...
Portals
\.NCDC
Web Interface & ftp

CEOS-Grid Sad=UUI\SEIREi0

Web Browse
& Compute
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GrADS Data Server- GDS
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Server

f performs
Datasets in any format analy§is
upported by GrADS operations
GrADS binary GrADS
GRIB, HDF batch mode
NetCDF \

manages sessions,
translates dataset
names

supports extended request types for
analysis, upload

Java
servlet

. DODS* server
i - . —»
i libraries ;

..............................

Station data
BUFR
etc..

For GRIB and BUFR users, multi-
dimensional data (space/time), and data
subsets are extracted on the fly.

Source: B. Doty (COLA) & G. Rutledge

[nternet

Client

Py - )

Ferret
DODS* client libraries -

Matlab IDL

J

»

Data appears to client as local file,

in a standard format (i.e, NetCDF)
** using NetCDF interface

\
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I work
application
OPeNDAP
=)

* GOAL: Retrieving and Using GRIB/BUFR through GDS and LAS

Modified from Hankin ‘03
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e NOMADS uses the Open Source XML based OPeNDAP.

e OPeNDAP is a binary-level protocol designed for the transport
of scientific data subsets over the Internet. Provides server
side data manipulation on-the-fly (e.g., GrADS-DODS).

e Data formats: GRIB, GRIB2, BUFR, HDF, NetCDF, ascil...
Conventions: COARDS, CF, FGDC, DIF....libraries built as
necessary.

e APIs: JAVA-OPeNDAP, C++-OPeNDAP, NetCDF, GRIB,
BUFR, THREDDS, Python.
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servers

GrADS Ferret IDL LAS

mﬁ programs
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CDC: Reanalysis, climate weather models, in-situ

GFDL: Coupled Models, Control and Perturbation
Integrations and historical 20th century simulations
using solar, volcano, GHG and aerosol forcings.

FSL: MADIS mesoNets, Hi-Res RUC-II
NCAR: Community Climate System Model / Land Surface
CO2 predictive models (VEMAP), Reanalysis / Eta

NCDC: Archive for NCEP model input/output / Select NCDC
Observation datasets, Ocean/lce WAVE, NARR, SST’s...
NCEP: Real-time Input/Output, Reanalysis (1&I11), Ensembles, Sea

Ice Ocean, CDAS, Hourly Eta, Climate Forecast Models...
LLNL: AMIP / Probabilistic information

PMEL: Ocean and Climate datasets
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« NCDC NOMADS Archive
 NWP from NCEP
* POR: 2002 to Real-Time
. (12km); (1 degree); ; 12km 30yrs
 RUC-I11 20/40km; Ocean and Ice WAVE Models
 NCDC Reference Data Sets (Reynolds SST’s, GHCN...)
« NCDC Mirror site to NCEP NOMADS for Eta & GFS
 NCEP Real-Time NOMADS
» Global Forecast System GFS 1 degree
. at 12km
 Regional Spectral Model (RSM) and Ensembles
* Climate Data Assimilation System (CDAS)
 AMIP Climate Monitoring, Climate Forecast Model
* NCEP/NCAR Global Reanalysis 1&2
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« NOMADS saves the minimum data necessary to regenerate
model output products as close as possible to NCEP operations.

 The analysis files will be in the models own coordinate system.

* Files are constructed with computer and computational efficiency
In mind, and not in standard coordinate systems.

* Programs to convert these files are available upon request:

e spectral to gaussian

e gaussian to lat/lon
e Sigma to pressure
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e The minimum set for Global Spectral Forecast Model and the Spectral
Statistical Interpolation Cycling Analysis System contains ~0.5Gb /run:

- NOAA-15/16 AMSU-A/B TOVS 1B Radiances (IEEE)
- Analysis Bias Corrected Information / Obs Toss List

- SFC U/A, ACRS, Aircft (BUFR)

- 6HR fcst guess from previous run (BUFR)

- ERSCAT Sat obs / HIRS 14/15, MSU TOVS (IEEE)

- Guess prep and and fcst guess output (BUFR)

- Analysis ready QC’ed Obs. (prepBUFR)

- Profiler, TOVS, Wind Obs. (BUFR)

- SFC Analysis Restart Files

- SST’s (GRIB), Radar VAD Winds (BUFR)
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 Data are free.

 NWP forecast data are retained for five years.

 Analysis, Reanalysis, observations, and GDAS model input are
retained for long term stewardship.

* Resolution of IP addresses indicate a broad range, and
consistent use of NOMADS available data:
e U.S. Agencies, Academic Institutions: K-12 to Research
e International governments, (Italy, Japan, countries within
South America and Africa. Many others).
 Private Sector and Non-Government Organizations NGQO’s
« World Bank, United Nations (FAQO), others.
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NCDC Ingest Volume

Tbh/Yr
120 ]
1001 u i
801 i
| B GCM
60 W Reanal
401 1 (3 NWP*
201 j - * 5-YR retention
i of fcsts. Long
O-‘jﬂ—i - - = term for anal.

04 '05 '06 '07
Existing and Projected Volume

NOMADS User
Downloads / month
Operational Aug '03

May 2004
150000
100000+ B Web/ftp
B NOMAD
50000 O >
O Total
0 E— —
'01 '03 '05
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NOAAPort
< B Data Ingest Data Access
/ ! Obs, Eta, Data Management Earth System
7 7y GFS, RUC « Data & Directory e .
Z structures “merged” CEOS-Grid
* Daily Data Ingest
Hi-Res inter-comparison
NCEP ftp GFS, Eta, » QC and R/T Monitoring NOMADS
GigaPOP NARR and « Index File generation Web/DODS
GDAS  Control and OPeNDAP

Unidata IDD metadata generation
4 ) » CVS Backup (code)

Dual « NCDC Archive Interface NCDC
Redundant Archive

Ingest
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Dual Site Ingest and Dynamic error reporting for a serially complete
archive. QC architecture discovered NOAAPort labeling errors.

Full Cycle Available A Few Missing FCT hours Significant Mising Data
Cycle Cuirently Being Processe d

GFS AVN HI - Grid 3 - Status
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i o
raaent oF €

About NOMADS | FAQ

N 0 M A D S @ Program Plan and

Status Data Management
Reports The NOAA Operational Model ' Vision -
Archive and Distribution System —

Using NOMADS Data Portals
N (m’]) S Participants
—_— NOMADS Web Interface

& NCDC S Climate Resources / NOMADS
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Model Resources

+ About NCDC's Model Resources

+ Model Data Inventories
+ Get / View Model Data

+ Publications

+ Other Model Data Resources

NCDC Web Interface

Three primary
methods for data
access:

* Web Interface

« OPeNDAP

e ftp w/ on the fly
Grib subsetting

On-line or
Off-line (archive)

Server-side data
Computations...



* January Mean 500 Height (1981 to 1989) minus (1990 to 1998)

At left is the complete script for generating

reinit’

"!‘dt?e:(se;aURL = 'http://motherlode.ucar.edu:9090/dods/_expr_" mean and Sdev at 500mb anaIyZing 18 years Of

* GKR 2/13/03 New NCAR URL

baseURL = 'http://dataportal.ucar.edu:9191/dods/' (11 = 77 .
o 57 4832 e 195911 Climate of the 20" Century” over the Internet:
xdim = '0:360'

ydim = '20:90'

zdim = '500:500"

tdim = '1nov1978:1nov1978' ol .
‘sdfopen 'baseURL'_expr_{C20C/C20C_A}{ 'exprH{'xdim','ydim',’zdim’,'tdim’}' Trad Itl O n al VS . N O M A DS I I leth Od S .
'sdfopen 'baseURL'_expr_{C20C/C20C_B}{'expr’}{'xdim','ydim',’zdim','tdim'}'
‘sdfopen 'baseURL'_expr_{C20C/C20C_C}{'expr’}{'xdim','ydim',’zdim','tdim'}'
'sdfopen 'baseURL'_expr_{C20C/C20C_D}{'expr'}{'xdim’,'ydim’,'zdim",'tdim}'
'sdfopen 'baseURL'_expr_{C20C/C20C_E}{'expr’}{'xdim’,'ydim’,'zdim’,'tdim}' .

'sdfopen 'baseURL'_expr_{C20C/C20C_F}{'expr’}{'xdim','ydim',’zdim','tdim'}' Data VO u I I Ie trans po rte . 100 G VS . 2 K
'sdfopen 'baseURL'_expr_{C20C/C20C_G}{'expr’}{'xdim’,'ydim’,'zdim",'tdim}'

'sdfopen 'baseURL'_expr_{C20C/C20C_H}{'expr}{'xdim’,'ydim’,'zdim",'tdim}'

'sdfopen 'baseURL'_expr_{C20C/C20C_I}{'expr’}{'xdim','ydim’,’zdim’,'tdim'}' Ti m e to access d ata: 2 d ayS VS . 60 SeC

‘sdfopen 'baseURL'_expr_{C20C/C20C_J}{'expr'}{'xdim’'ydim','zdim’,'tdim}'

Code development: days vs. minutes

‘define resb = result.2'
‘define resc = result.3'
e e Fortran based LOC: 1000 vs. 50 LOC
‘define resf = result.6'
‘define resg = result.7:
cefine resh = resut® January Mean 500 Height (1981 te 1989) minus {1990 to 1998)
efine resi = result.9

‘define resj = result.10'
say 'got data’'

'set lev 500"
'set lat 20 90'

‘define mean = (resa + resb + resc + resd + rese + resf + resg + resh + resi + resj)/10'

‘define d1 = (pow(resa-mean,2))' ; 'define d2 = (pow(resb-mean,2))
‘define d3 = (pow(resc-mean,2))' ; 'define d4 = (pow(resd-mean,2))’
'define d5 = (pow(rese-mean,2))' ; 'define d6 = (pow(resf-mean,2))'
'define d7 = (pow(resg-mean,2))' ; 'define d8 = (pow(resj-mean,2))'
'define d9 = (pow(resi-mean,2))' ; 'define d10 = (pow(resj-mean,2))'
'define stddev = pow((d1 + d2 + d3 + d4 + d5 + d6 + d7 + d8 + d9 + d10)/10,0.5)'

'set gxout shaded'

'set mproj nps'

'display mean'

'draw title January Mean 500 Height (1981 to 1989) minus (1990 to 1998)'
'set string 3 bc 1'

'draw string 5.5 .5 Mean & Standard Deviation for all 10 ensembles:
‘C20C Climate of the 20th Century Folland/Kinter'

*cbarn'

'set gxout contour'

'set ccolor 0'

'display stddev'

'Idate’

B

Mean & ndard Devlafon for all 10 ensembles Climate of the 20th Century Folland /Klnter
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model arid/scale freq plot fip http 1wmade runtal:t tuntart
Analy

FTTTYTYYYY Y0

Note: Some of the above listed variables may not [ n or model level.
r B *1,000,000 o=

th 50 lat

NOMADS leverages efforts across the community.
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NOMADS Interactive Web Plotter - Order # 1052 ./meso-eta-hi 218 20040529 1300 _fif.ctl

. Developed at NCEP PRESsfc 1000
° N C DC | ngests 150 K 18729may2004 to 06Z01jun2004

ngdS/day POR 2002 Ssf 18Z29MAY2004
to present.
e Any one of these
accessible in seconds
Via. OpENDAP
GDS
ftp
Web Plotter
LAS (soon)
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N.O.M.A.D.S.
NOAA Operational Model Archive Distribution System

Eeal Tine MOWMADS NCEP Component

Caution: this web server i3 in testing mode. Applications are being developed
and we are using it for lve testing.

Forecasts may not be current and historical data set may not be complete.

Comprehensive forecast archives and reanalysis-2 daily arcluves
on this machine.
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’geophysical fluid

dynamics

About Us  Research

Spotlight on
NOMADS

MOMADS iz being
developed as a
Unified Climate
and Weather
Archive to provide
Web access to
rnodel infarmation
zo that users can
rnake decisions
about their specific
needs, This spans
tirme scales from
davs [(weather], to
rmonths (El Mino],
to decades (global
warrmingl, For
rore, see MCODC's
nomads page.

Spotlight on
ESP

The Earth Science
Paortal (ESP) is a

Products and S

laboratory

Technical S Meetings and Seminars

gfdl's home page > products and services = data portal

gfdl's data portal

Our Data Portal Services

Public data sets from GFDL are made awvailable through the GFDL Data Portal, The data portal is designed to provide access to:
attributes, and graphical display the data. Download provides "http" access to download complete files, Display of data atiributes
global attributes and the wariables available in the files. Graphical display uses the Live Access Server to graphically display the

Our Public Data Files

Registration for the GFOL Data Files is free, Users are requested to complete the Reaqistration Form for Public Data Files (found o
first beqin using the data portal, Information from this form will be used to provide registrated users with news on when addition
and when corrections are made to existing public data, The information gathered will not be used for any purposes other than to
FPortal Services,

Data Storage

The data files on the data portal are stored in netCODF {network Cormrmon Data Form), and can be identified by the soffix ".nc".
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15] | l FSL MOMADS Daka Parkal |

Forecast Systems Laboratory
NOMADS Data Portal

The Forecast Systems Labotatory (FEL) has made avalable the following data as a INNOA L Operational IModel Archive and Distribution Systemn (IO
Data Access Protocol (OPeNDAT (Formetly DiODEY -enabled clients may be used to access and display these data:

+ NMeteorological Assinilation Data Ingest Systern (WMADTSY (restricted)
* 20km Bacloup Bapid Update Cyele (BEITC
+ Coastal Storms Inttative (OS5 (cotning soot)

Forecast Svstems Laboratory (F2L)

NOoA A Operational Model Archive and Distribution Svstem (HOMADE)
DFen source project for Metworlk Data Access Protocol (OFPeIDAT)
Distributed Oceanographlic Data Svstem (DODS)
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A GCMD Portal to
Model Output

Keyword Search

Agriculture
- Forestry - Soils - more

Atmosphere
- Temperature - Winds - more

Biosphere
- Vegetation - Wetlands - more

Cryosphere
- Sealce - Snow Cover - more

Human Dimensions
- Environmental Impacts -
Human Health - more

Data Sets

Collaborator: NASA GCMD

Mational Partnership for Adwvanced Computational
Infrastructure
Feature Image (3/08,/00)

Land Surface
- Land Use | Land Cover -
Soils - more

Oceans
- Temperature - Circulation -
Coastal Processes - more

Paleoclimate
- Ice Cores - Tree Rings - more

Radiance [ Imagery
- Infrared Wavelengths -
Radar - more

Sun-Earth Interactions
- Solar Activity -
Sunspots - more
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nity Data Portal

Browse Applications Data Providers

Search for Datasets

Search for Earth Science datasets by metadata keyword: Login with vour Gatekeeper

account for one click access

Search | to MCaR Mass Store

downloads.

Search Tips

Username

Passwaord Login |

Applications

The Community Data

Portal (CDP) is a Browse Dataset Catalogs
collection of earth
science datasets fram —
MCAR, UCAR, UOP, and = ncar |- Select Application- x|
participating
organizations in the @ SCOMOZART Model Live Access Server

following research .
areas: N @ ACD Model Evaluation Data

I - Select Dataset - ;I
oceanic @ ATD campaigns

igrang‘:ﬂj:;t%er (f=> Ceh/cas Climate Anslysis Data
turbulence (= CGD/CCSM Model EEE‘;QL?SZJ’ £osmM
(= SCD/DSS Section

(=7 SCDIVETS Section

@ WACCH Model

(=7 Ucar
@ Unidata
@ Universities

@ EMLIL Heliospheric Model

CDP News

CDP is an MCAR Cyberinfrastructure Strategic Initiative led by the NCAR Scientific Commputing Division. It is a callaboration between UCAR, NCAR, UOP, a
Foundation. CDP iz developed by MCAR/SCD/WETS and utilizes several software packages and standards including LAS, OPeNDAP, and THREDDS,

Sponsored by the
- National
Science

4 Foendation @ 2003, UCAR | Privacy Policy | Terms of Use
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® GDAS Availability: NOMADS can now handle BUFR (thanks to COLA).
North American Regional Reanalysis (NARR). Ingesting from NCEP. NOMADS servicing.

NCDC NOMADS to archive/service new proposed NOAA Reanalysis (CDC/CPC/NCDC).

AWIPS looking into NOMADS:
* Phoncon: FSL indicates next AWIPS will be OPeNDAP enabled.
» FSL drafting Grid white paper to NOAA CIO (NOMADS part of the mix).
* NOMADS to brief NOAA. Request NCEP and GFDL Participation.

“Operationalize”
 Move NOMADS services into the TOC?

Advance into Climate analysis and detection efforts

» Science based user workshops and projects needed.
Backfill GFS & Eta to 2000. Currently 2002 to present.
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 WMO has requested NOMADS overview/white paper. (in preparation).
» Adequate metadata for open access for NWP and GCM. Groups working the GCM
but need NWP model metadata development.
» Google like search engine through ESP community.
» Data Management and Science oversight at NCDC, NCEP, and GFDL to advance,
support, and coordinate various OPeNDAP projects:
* allows climate / ocean / weather model inter-comparison and access.
 Support software development institutions (e.g, COLA, PMEL, OPeNDAP).
» Do not over engineer this process. Build on simple successes with existing efforts
Including a new NOMADS capability within CLASS & thru Scientific Data
Stewardship (SDS).



NOMADS

CDC:
COLA:
FSL:
GFDL:
NCDC:
NCEP:
Unidata:

- OPeNDAP Enabled Portals


http://www.cdc.noaa.gov/cgi-bin/nph-nc/Datasets/
http://cola8.iges.org:9090/dods
http://nomads.fsl.noaa.gov/
http://nomads.gfdl.noaa.gov/
http://nomads.ncdc.noaa.gov/
http://nomad1.ncep.noaa.gov/
http://www.unidata.ucar.edu/cgi-bin/dods/datasets/

NOMADS & : :
The NOAA Operational Model FO ' more | nfo 'Mm atl on...

Archive and Distribution System

e For more Program Information see:
http://www.ncdc.noaa.gov/oa/climate/nomads/nomads.htmi

e To get data:
NOAA NCDC Main Page - Climate - Model Resources

e Or contact:

Selected Publications:

http://www.ncdc.noaa.gov/oa/model/publications/publications.html


http://nomads.ncdc.noaa.gov/
mailto:Glenn.Rutledge@noaa.gov
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