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ÅDescribe multi-instrument tools and services 

that facilitate access and usability of NASA 

Earth science data at Goddard Space Flight 

Center (GSFC)

Presentation Purpose
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NASAôs Earth 

Observing System

(LIS, TMI, VIIRS)(MODIS Ocean Color)

(AIRS)

(Instrument Science Data 

Processed/Archived in 610.2)

(HIRDLS, MLS, 

OMI)

(A-Train Data Depot)



EOSDIS ïEarth Observing System Data and Information System



Source: The 

ESDIS Project



Definitions

Å Data Center - Ingests, processes, archives, distributes, and 
manages data acquired from remote sensing instruments.  Data 
ñhas no significance beyond its existenceò *

Å Information Center - Ingests, processes, archives, distributes, 
and manages value-added data products, and value-added data 
processes.  ñData that has been given meaning by way of 
relational connectionò *

Å Knowledge Center (not yet) - ñKnowledge is the appropriate 
collection of information, such that its intent is to be usefulò *

Å Data and Information Services Center - Provides tools that 
further the use and usefulness of data and information

Each further enables researchers to do their work

* G.Bellinger, et al, ñData, Information, Knowledge, and Wisdom, 2004



The GES DISCs mission is to maximize 

NASAôs investment benefit by providing 

data and services that enable people to 

fully realize the scientific and educational 

potential of global climate data.

In Short...

The GES DAACs mission is to:

ENABLE EARTH SCIENCE, APPLICATIONS, 

and EDUCATION

GSFC Earth Science Data and 

Information Services Center 

(GES DISC) Mission



Summary of Expertise

Å Software engineering - In-house expertise and experience that 
understands the best advanced technologies to further mature 
data management system usability and efficiency

Å Science data management expertiseïDoctorate-level 
scientists in interdisciplinary Earth sciences who collaborate with 
researchers to develop sophisticated Web-based tools to 
facilitate comprehensive information management, access, 
analysis and visualization

Å Mission Support - In-house expertise who understands the 
requirements for costing and sizing information management 
systems for new or existing missions 

Å Operational active archive and distribution system with 
complete user services - 8 X5 (24 X 7 on call) staff that 
understands the importance of, and ensures, continuous data 
ingest, processing, archive and distribution



Missions Supported
Atmospheric Composition

Total Ozone Mapping Spectrometer (TOMS)

Upper Atmosphere Research Satellite (UARS) 

Solar Radiation and Climate Experiment (SORCE)

Aura: Ozone Monitoring Instrument (OMI), High Resolution Dynamics 

Infrared Sounder (HIRDLS), Microwave Limb Sounder (MLS) 

Soon:  GLORY: Aerosol Polarimetry Sensor (APS), Total Irradiance 

Monitor (TIM), Cloud Camera

Atmospheric Dynamics

TIROS Operational Vertical Sounder (TOVS) 

Aqua Atmospheric Infrared Sounder (AIRS)

Modeling

Data Assimilation Office (DAO), Global Modeling Assimilation Office 

(GMAO) ï30 year Merra dataset

Land Data Assimilation System (LDAS)

Precipitation

Tropical Rainfall Measuring Mission (TRMM)

Hydrology Data Collections
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Science Investigators/Partners

ÅData from multiple 

sensors

ÅSingle- and multi-

parameter statistics 

ÅMultiple output 

formats & protocols

ÅData lineage support 

(in development)

Giovanni:  Data Visualization and Analysis

Mirador Data Search

Data & Information Web 

Portals

ÅCommunity and project based portals

ÅTailored to the users being served

MERRA

Data Archive and Distribution with S4PA

TRMM

OMI, MLS

HIRDLS

GSFC

Hydrology

A-Train

Data Depot Aqua AIRS

SORCE

Data Mining

http://giovanni.gsfc.nasa.gov

Science Teams

Data Processing with S4PM
Simple, Scalable, Script-based Science Processor 

for Measurements

Orbit/Attitude

AIRS

Research-quality 

Processing

AIRS

Near-real-time 

Processing

GEOS-5

Value-added 

Processing

A-Train

Value-added 

Processing

Hydrology

Value-added 

Processing

http://s4pm.sci.gsfc.nasa.gov

Core Technology Components

SeaWiFS

TRMM

AquaMODIS
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A-Train Insta
nces

Simple, Scalable, Script-based, 

Science Product Archive

(Same kernel as S4PM)

GES DISC

Algorithm 

Build

Processing 

Engine

Archive

Data 

Selection

Data 

Subscription

http://giovanni.gsfc.nasa.gov/


Multi-Instrument Tools and 

Services at the GES DISC

ÅMirador Data Search

ÅGiovanni Data Exploration

ÅMulti -Instrument Data Exploration

ÅGoogle Earthtm

ÅData Merging

ÅApplications



Mirador Data Search

http://mirador.gsfc.nasa.gov/
http://mirador.gsfc.nasa.gov/


Mirador Data Search

ÅBased on Google

ÅFast, easy to use

ÅGazetteers for places and 

events

ÅCan support portals

ÅAlso available as Web 

Service



Mirador Projects and 

Science Areas Tabs

Designed for simple

and quick data 

access



Mirador Features

ÅSpace-time hit estimator for datasets

ÅSearch by location name

ÅSearch on geophysical event (e.g. Hurricane Katrina)

ÅData availability calendars (Projects Tab only)

ÅDescriptive filenames

ÅMultiple batch download methods

ÅJava downloader application

ÅURL List

ÅDownThemAll

ÅFTP script

ÅOrbit number search (TRMM only)



Mirador Access to Services

ÅKML - points to WMS in many cases*

ÅOPeNDAP - data access / transfer 

framework*

ÅSubsetting*

ÅNetCDF format conversion*

*Access provided through Mirador



NetCDF Conversion



OPeNDAP Example



WMS Example



Giovanni

Goddard Interactive Online Visualization ANd aNalysis 

Infrastructure

http://giovanni.gsfc.nasa.gov/



ÅProvides a simple and easy way to 

explore, visualize, analyze, and 

access vast amounts of  Earth 

science remote sensing  and model 

data.

ÅIs a Web-based application. 

ÅSupported by NASA EOSDIS and 

several NASA-funded projects.  

About Giovanni



Aerosol from MODIS and GOCART modelParticulate Matter (PM 2.5) from AIRNow 

Ozone Hole from OMI

Aerosol from GOCART model
10-6 ppmv

Carbon Monoxide from AIRS

Water Vapor from AIRS MODIS vs SeaWiFS Chlorophyll

Giovanni 
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Grand view


