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Agenda 

13:00 Welcome by CISE Management  

13:10  Overview of SEES  ï Jessica Robin, Krishna Kant 

13:25 SEES solicitations 

ÅSustainable Energy Pathways ï Krishna Kant 

ÅSRN and RCN-SEES ï Krishna Kant 

ÅSEES Fellows ï Petros Drineas 

ÅPIRE-SEES, CNH, WSC ï Petros Drineas 

14:15  Questions  
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The Sustainability Challenge 
  

Dr. Jessica Robin 
Office of International Science and Engineering 
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A World Under Pressure 

ÅIncreasing natural and anthropogenic  pressures on our 

natural and social systems 

ï3 major earthquakes in 2010-2011 ï Haiti, Chile and Japan . 

Japan also experiencing tsunami & nuclear crisis 

simultaneously. 

ïUnsustainable population growth & its impact 

ïDiminishing resources such as fresh-water, forest cover, é 
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Sustainability Issues Remain at the 

Forefront 
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ÅSustainability issues remain at the forefront both in 

academic journals and popular media. 

ÅSustainability science emerging as a new academic 

discipline 

Å Neither óóbasicôô nor óóappliedôô research but as a field defined by 

the problems it addresses rather than by the disciplines it 

employs.    

   -- William Clark in Proc. of National Academy of Sciences 

Å  



The Challenge of Sustainability 
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It is more than just 

climate change or 

energy, or disaster 

response, or é 

Economy Environment 

Society 

The interactions between natural and social systems, and how 

those interactions affect the challenge ofé meeting the needs of 

the present and future generations while substantially reducing 

poverty and conserving the planetôs life support systems 

What is  

Sustainability? 

It is research at the 

nexus of societal 

needs and behavior, 

environmental 

impact, and 

economic demands  



Role of 

Science and 

Technology 
 

 

Inform decision 

making to drive 

policy 

 
Create new products 

and capabilities with  

deep societal impact 

 
Prepare the 

workforce to address 

global change 

Requires 

multifaceted 

approaches 

Meeting the Challenge 
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Understanding 
change and 

projections of 
impact 

Adaptation 
methods and 
technologies 

Mitigation 
actions and 

technologies 

Human well-
being on a 

crowded planet 



Science, Engineering, and Education 

for Sustainability (SEES) 
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Support interdisciplinary 
research and education that 

can facilitate the move 
towards global sustainability 

Build linkages among 
existing projects and 
partners and add new 

participants in the 
sustainability research 

enterprise 

Develop a workforce trained 
in the interdisciplinary 
scholarship needed to 

understand and address the 
complex issues of 

sustainability 

GOALS 

To advance science, engineering, and education to inform the 

societal actions needed for environmental and economic 

sustainability and sustainable human well-being 



Prior NSF SEES Activities 
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NSF sponsors 5 climate 
focused solicitations in 
FY10 

ÅEarth Systems Modeling 
(EaSM)  

Å$50-$35M total awards 
including DoE & USDA 

ÅOcean Acidification (OA) 

ÅDimensions of Biodiversity 
(DB) 

ÅWater, Sustainability, and 
Climate (WSC) 

ÅClimate Change 
Education (CCEP)  

NSF issues 
Dear 
Colleague 
Letter 

ÅIssued on January 
2011 (NSF 11-022) 

ÅInforms community 
on the planned future 
of SEES activities  

NSF continues to 
support SEES efforts 
through FY11  

ÅResearch coordination 
networks (RCN) 

ÅCouple natural human 
systems  (CNH) 
solicitation 

ÅPlanning workshops, 
fostering international 
collaboration, and 
more 



Fiscal Year 2012 Priorities  

ÅAdvance a clean energy future 

Å Nurture the emerging SEES workforce 

ÅExpand research, education, and knowledge 
dissemination 

Å Develop interdisciplinary research networks 

Å Engage with global partners 

 

Tremendous opportunity to build on NSF 
strengths and efforts 
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Role of CISE in SEES 
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ÅScalable sensing & data 
collection for 
sustainability apps 

ïOcean ice dynamics  

ïBiodiversity tracking,  

ïWater quality & availability 

ï Disaster monitoring 

ïHuman well being (e.g., 
healthcare for masses) 

ÅSensing in difficult 
environments (e.g., arctic, 
wild-fires, animals) 

ÅWorking with citizen 
science data 

ÅInvolves processing 
massive data: 

ïIntegrating multimodal data 

ïDealing with 
missing/unreliable data 

ïStorage and dissemination 

ïManagement, visualization 
and understanding 

ÅAddressing complexity 

ïProblem abstractions 

ïMulti-level modeling 

ïSymbolic/numeric 
modeling 

ïReasoning in uncertain 
environments 

ïCrowdsourcing 

ïAutonomous Control 

ÅAddressing scale 

ïAlgorithms in the field 

ïNew architectures 

ïMulticore & cloud 
computing 

ïSoftware engineering 



Workshops Exploring Sustainability 

ÅUS-China workshop on CS & Sustainability Challenge 

ïDIMACS, Rutgers University, Sept 2011 

ï http://dimacs.rutgers.edu/Workshops/China4/program.html 
 

ÅWorkshop on info. & comm. technologies for sustainability  

ï SECON, Salt-lake City, June 2011 

ï http://www.cs.ucdavis.edu/~liu/WICS/SustainabilityReport.pdf 
 

ÅRole of  Info., Sci. & Eng. In Sustainability  

ïCCC workshop, Washington DC, Feb 2011 

ï http://cra.org/ccc/seesit_report.php 

 

ÅScience of sustainability workshop  

ïWarrenton, VA, Nov 2009 

ï www.nsf.gov/mps/dms/documents/SustainabilityWorkshopReport.pdf 
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CISE Centric Sustainability Programs  
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Core 

ÅEnergy efficient IT 
design and  energy 
management 

ÅSensor networks and 
embedded computing 
for sustainability 
applications 

ÅIncreasing interest in 
broader sustainability 
aspects of computing 

Cross Cutting 

ÅPrograms include Cyber 
Physical Systems 
(CPS) and Smart 
Health and Wellbeing 
(SHW)  

ÅIncludes projects in 
smart homes/buildings, 
smart grid, vehicles, 
healthcare, and more 

Large Scale 

ÅCISE Expedition 
awards funds up to $2M 
a year for up to 5 years 

ÅAwards include projects 
on Computational 
Sustainability (Cornell) 
and Data Driven 
Climate Modeling 
(University of 
Minnesota) 



 Current SEES Portfolio 
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SEP   
Sustainable Energy Pathways 

RCN SEES   
Research Coordination Networks 

PIRE SEES 
Partnerships for Int. Rsrch & Edu 

SEES Fellows   
Preparing New Researchers 

WSC 
Water Sustainability and Climate  

CNH 
Coupled Natural Human Systems 

CISE Sponsored 2012 

SRN SEES   
Sustainability Research Networks 

DBD 
Dimensions of Biodiversity 

OA 
Ocean Acidification 

EASM 
Modeling Earth Systems 

CCE 
Climate Change Education 

Others 2012 Past ï not available 
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Common SEES Solicitation 

Requirements 
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Must be interdisciplinary by design 

ÅProposals fundable by core program of directorates not suitable. 

ÅIntegration of multi-disciplinary parts is important 

Must promote interdisciplinary education & training 

ÅIntegrating multi-disciplinary education into core curriculum 

ÅEnhancing cross disciplinary interaction  

ÅCreation of infrastructure for multidisciplinary research 

ÅEnhancing publicôs understanding of sustainable energy future 

Must go beyond just creating technologies ï need to 
consider social, economic, and environmental aspects 

ÅProposals require only consideration, not in-depth treatment. 

ÅDepth of treatment depends on proposal scope 


