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Unidata
We are an NSF-funded program that provides data services 
for advancing geoscience education and research.

• Unidata has over 30,000 users from 1500 academic 
institutions and 7000 organizations in ~150 countries.



Geoinformatics & Science: 

A Classic Example

 High performance 
computing

 Cutting-edge Software, 
including a state-of-the-
art model

 Massive quantities of 
data

This visualization received the 1st Place Award at the 
London Computer Graphics Film Festival and it was 
subsequently submitted for an Academy Award.

Source: Robert Wilhelmson, NCSA

University of Illinois



The Era of Data-Intensive Science

Data is the lifeblood of science, but we need to move 
from creating data to discovering knowledge.



A Provocative Suggestion

Wired, 23 June 2008 issue



Geosciences: Global & 

Multidisciplinary



Earth System Science

Need Geoinformatics to support ESS thinking.

It requires data and information integration and 
knowledge synthesis across “systems” or domains.

Challenge for Geoinformatics: Providing the right 
data, in the right format, to the right application.

Key: Data interoperability



Emergency 
Response

Ensemble 

Predictions

Coastal Environments

GIS 
Integration

End-to-End Data Services 
Chained by Workflows

Understanding societal impact of flooding from hurricanes 
involves integrating data from atmospheric sciences, 
oceanography, hydrology, geology, and social sciences and 
interfacing the results with decision support systems.



“Sea of Data”

GOES-R (2016)

Hyperspectral
Environmental Suite 
(~1600 channels)

JPSS (2014)

~3 Tb of data/day

Phased Array Radar, with 20 
to 30-second volume 
scans, compared with 5-7 
mins. with current radars.

Global, high-resolution 
coupled models integrated 
in ensemble mode from 
days to decades



Knowledge Discovery

Knowledge Extraction:

Analysis, Visualization, 
and Synthesis

Data Mining (Pattern 
recognition, cluster 

analysis)

Hierarcy of Understanding



Impact on Science & Society



IPCC Fifth Assessment Report

Source: Bryan Lawrence, British Atmospheric Data Centre 



Hurricane Ensemble Predictions
Hurricane Ensemble Prediction Workflow
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 Requires efficient, automated, 
end-to-end workflow systems 
that incorporates all of the 
necessary steps and components.

 Also, need an informatics system 
that will provide seamless access 
to and effective use of ALL OF 
THE ASSOCIATED DATA and 
INFORMATION.



Expected Impact on 

Hurricane Forecasts



New Insights

The IDV is a multiplatform 
visualization and analysis tool 
that brings a wide range of 
data within a unified interface. 
These images were created 
using GEON-IDV, a version of 
the IDV.

Source: Unavco



GIS Integration
 Need geospatially-enabled cyberinfrastructure so that 

information can be integrated for location-based 
understanding of events, processes, interactions, and 
impacts.

 GIS integration should not be an after thought. 
Scientific data systems need to directly enable GIS 
tools.



Data Citation: The Next Frontier?

 Scientific publications should be accompanied by 
data, algorithms, models, and parameters – need 
comprehensive data citation. Need transparency.

 This is not just a technical challenge, but it is also 
a major cultural and organizational challenge.

This draft 
statement was 
summarily 
dismissed in 
less than two 
minutes



Networked Science

 Distributed knowledge communities 
working collaboratively in virtual 
organizations

 Networked science tackling problems 
never before possible before and 
helping to create new knowledge.



THORPEX Interactive Grand 

Global Ensemble (TIGGE) Project

The TIGGE database now has 
~0.5 Pb of data and it is 
growing at a rate of 500 
Gb/day.

Users processed about 37 Tb 
and downloaded ~2.8 Tb of 
data in December 2010.



Geoinformatics Challenges

To solve grand challenge problems 
we need:

 Data intensive computing

 Systems for multiscale & 
multidisciplinary synthesis 

 Integrative analysis tools

 A Skilled Workforce

 Collaborations



Opportunities
• GPS-enabled smartphones

• Mobile sensors

• Cloud Computing

• Social Networking

Unprecedented 
enablement of Citizen 
Science



Concluding Remarks

 We live in an exciting era in which advances 
in computing and communication technologies, 
coupled with a new generation of 
geoinformatics, are accelerating scientific 
research, creating new knowledge, and leading 
to new discoveries at an unprecedented rate.

 Meetings like this play an ever more 
important role in bringing people together to 
address opportunities and challenges and 
fostering new partnerships.

Thank you!


