
Cyberinfrastructure Technologies Enhancing Conservation for the 21st Century 
….Advanced data acquisition, data integration, data storage, data management, data mining 

….Environmental informatics –powerful social network 
 

Gene Eidson and Jason Hallstrom, Institute of Applied Ecology 



Earth Monitoring:  World-wide quest for solutions	


•  Real-time data	


•  Remote data acquisition systems	


SOURCES: Some images used on this slide were retrieved from public websites and media outlets. Their use is believed to be covered under fair use copyright provisions.	


... enabling a profound 
transformative shift in the 
science and business of 
managing natural 
resources ... 

Paradigm shift where computing is an 
essential partner in the worldwide quest to 
manage natural and built environments  



Goals	  of	  Intelligent	  River™	  Research	  
	  
	  
	  
	  
	  

	  	  
	  
u Engineer	  a	  long-‐lived,	  cost-‐effec3ve,	  basin-‐
scale	  earth	  monitoring	  fabric	  
u Engineer	  computa3onal	  tools	  and	  systems	  
designed	  to	  u3lize	  and	  share	  the	  data	  derived	  
from	  this	  fabric	  
u Embed	  the	  resul3ng	  technologies	  and	  data	  
products	  into	  tradi3onal	  ecological,	  forestry,	  &	  
agricultural	  research	  methods,	  and	  
u Embed	  the	  technologies	  and	  data	  products	  into	  
mul3ple	  sectors	  of	  the	  built	  environment.	  	  	  
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Environmental Macroscope

Effective resource management requires fine-
grained, landscape-scale datasets.

We build the tools
that provide them.





 
 
 
 
	  

Case	  Studies	  



Bold Step: First Automated River	
	  	  
	  
Development,	  analysis,	  and	  applica3on	  of	  next-‐genera3on	  materials,	  
hardware,	  soDware,	  and	  network	  systems	  designed	  to	  fill	  fundamental	  
informa3on	  technology	  gaps	  to	  enhance	  an	  understanding	  of	  
environmental	  dynamics	  and	  policymakers	  ability	  to	  manage	  them.	  	  
	  
	  
	  
	  



Agency Support	


Colonel Edward Kertis 	

Commander, Savannah District COE “The technologies being 
developed will enable us to more adaptively manage the river by 
optimizing water resource allocation while minimizing 
impacts on the environment. We will be able to refine our releases in 
response to changes in water quality, ecosystem functionality, habitat 
availability, and anthropogenic effects. The new generation of data 
collection platforms could potentially be adopted by every Corps of 
Engineers Water Management office across the country”.	


Jim Giattina���
Director, EPA Region 4 Water Protection Division ���
 “The proposed watershed-scale monitoring instrument will directly 
enhance our efforts to monitor water quality and 
manage watershed factors that impact water quality... 
Real-time water quality monitoring at the watershed scale will allow 
the agency to pursue informed pollutant allocation 
implementation and water resources management in strong 
collaboration with our federal, state, and local partners.”	




Sensing Platform 

Smaller.

Cheaper.

Leaner. 

The MoteStack (patent pending)



Platform Enclosure

Telemetry Buoy (patent pending)

Custom enclosures complete the package.

SOURCES: Buoy designed by B. Jones (Mechanical Engineering), C.J. Post (Forestry and Natural Resources), Clemson University. 



Data Portal

From deployment to desktop...

...in seconds.
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In	  announcing	  the	  MRI	  award,	  NSF	  officials	  made	  it	  clear	  there	  is	  a	  cri>cal	  need	  for	  this	  
research.	  	  
The	  grant	  announcement	  on	  the	  NSF	  website	  reads:	  “It	  is	  evident	  that	  the	  growing	  mismatch	  
between	  water	  supply	  and	  demand	  impacts	  us	  all:	  USA	  watersheds	  are	  in	  peril!	  This	  project	  
does	  something	  about	  it	  with	  support	  from	  EPA	  [U.S.	  Environmental	  Protec3on	  Agency]	  and	  
USACE	  [U.S.	  Army	  Corps	  of	  Engineers].	  Within	  the	  reach	  of	  environmental	  science,	  this	  work	  
explores	  the	  connec3ons	  among	  land	  use,	  energy	  produc3on,	  climate	  effects,	  and	  water	  
resources	  applying	  informa3on	  and	  compu3ng	  systems.”	  	  
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Intelligent	  Stormwater	  Applica3on	  
Sand River Headwaters Green Infrastructure Project 

…an innovative approach to stormwater management 
…linking green infrastructure with cyberinfrastructure 

concept, design, construction and research 
 Gene Eidson, Ph.D. Principal Investigator 

Drs. Cal Sawyer, Dan Hitchcock, Jason Hallstrom, Victoria Chanse, Chris Post, 
 Brad Putman, David White, Jon Calabria,  Co-PIs 

Sam Esswein and Ryan Shealy, Graduate Students; Chris Bellamy, Project Coordinator 
  



The Deployment

The Intelligent River will be deployed along the 300-mile reach 
of the Savannah River, from the headwaters to the estuary.

SOURCES: Some images used on this slide were retrieved from public websites and media outlets. Their use is believed to be covered under fair use copyright provisions.

Savannah River Basin 

Horse Creek Watershed 

Sand River Watershed 

Photo: Courtesy of the Center for Applied Transect Studies 
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Intelligent	  Farm	  	  

Edisto Research and 
Education Facility 

¡  Blackville, SC 
¡  Founded 1937 
¡  2,354 Acres 



Sensor-‐Based	  Irriga3on,	  Nutrient	  	  &	  Pes3cide	  Applica3on	  

Linking	  Precision	  Agriculture	  into	  Intelligent	  River®	  



Precision agriculture on 2,300 contiguous acres of land 
typical of the Savannah Valley / Coastal Plains regions of SC	


	

•  Variable rate lateral irrigation systems	

•  Sensor-based, variable crop input applicator	

•  GreenSeeker technology	

•  Soil electrical conductivity	

•  GPS-GIS technology 	

•  NSF funded‘last-mile’ connectivity	


Linking	  Precision	  Agriculture	  into	  Intelligent	  River®	  



Farm	  Watershed	  Monitoring	  



Intelligent Forest – Baruch Institute	




Forest Ecology: Tree Growth  
Wireless Dendrometer and Sap Flow Data 

.28	  mm	  

.88	  mm	  

Preliminary 
Data 
 

Slide	  courtesy	  of	  William	  H.	  Conner	  



The Charleston Vertical Farm Design Feasbility Study was done in 
collaboration with Clemson University's Centers of Economic 
Excellence in Urban Ecology & Restoration and Sustainable 
Development and the City of Charleston. The study evaluated the 
repurposing of an existing building to house a vertical farm, powering 
it with solar and wind energy and using enhanced cyberinfrastructure 
and environmental informatics to monitor and operate the farm by 
incorporating the Intelligent River® cyberinfrastructure network that 
will provide real-time remote-data acquisition. 







Tremendous Applications for Resource Management	


Intelligent Wind Farm	

• monitoring performance 	

• simulating real-world conditions in drivetrain test facility	

• monitoring ecology	


CURI Drivetrain 
Testing Facility 



Basic	  and	  
Applied	  	  
Science	  
Grants	  

Contracts	  
Publica0ons	  

Product	  
Development	  

Patents	  
Licenses	  

Tech	  Transfer	  
Workforce	  

Development	  

Economic	  
Growth	  

New	  Companies	  
Job	  Crea0on	  

Integrative approach to research, IP development, and commercialization 	  
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