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Cracking the Code for Sustainable Coastal Communities 
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       QUANTITY:   

• Flood control 

• Conveyance 

• Retention vs. infiltration 

• Salt water intrusion  

• Sea level rise / climate 

change 



Retain the natural landscape and hydrology 

Promote open space and habitat preservation 

Encourage riparian and floodplain protection  

Reduce and disconnect impervious surfaces 

Emphasize on-site stormwater management 

and water re-use 
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Landscape parameters, their interactive complex processes, and ecosystem services. 

(Modified from Ge Sun, Southern Global Climate Program, USDA Forest Service) 



Systems Levels for Hydrological and  

Ecological Assessment 

• Watershed-scale  

• Development land tract 

• Individual management practice (BMP) 
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HUMAN DIMENSION 
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Coastal Development and Land Use 

Photo:  North Inlet – Winyah Bay NERR 
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Bannockburn Plantation 
Bannockburn Plantation 



Original Development Plan 

Proposed plan has been 

modified and development 
has been delayed… 



What drives the water table?? 



Weather Station 

Piezometer 
Sample well / rain gage / soil moisture sensor 

Stream monitoring 
Pond monitoring 

Intelligent River™ -- Bannockburn Plantation 

www.intelligentriver.org 



Surface Water Sampling 

Stream Water Quality Culvert Surface Water Levels 
and Flows 

Water Table Levels, Subcanopy Rain, and Piezometric Head 

Weather Station Array, including 
Rainfall and Solar Radiation 



Forest Ecology – Tree Growth and Sap Flow 

Sap Flow Measurements 

Tree Growth - Dendrometers 
Litterfall Measurements 



Concepts: 

Sensors 

Networks 

Metadata 

Security 

Analysis 

Visualization 

Education 

Collaboration 

Data Sharing 

Infrastructure: 

•  Hardware 

•  Software 

•  Data Systems 

•  Website 

Deployments: 

•  Bannockburn Plantation (coastal) 

•  Savannah River 

•  Clemson Experimental Forest 

•  Aiken Green Infrastructure Project 
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Stormwater Management at Clemson’s Baruch Institute 

Bioretention and infiltration – integrated 

water management and landscaping 



Coastal Rain Garden Demonstration Site 

•  Bioretention as an infiltration  

   practice – integrated landscape 

•  Install equipment for real-time 

   and continuous monitoring 

•  Water quantity and quality 

•  Demonstration for research 

   and extension 



Jan. 16, 2008 Sept. 25, 2009 

BEFORE… …AFTER 



•  Weather parameters: 

Rainfall 

Barometric pressure 

Temperature 

Relative Humidity 

Solar radiation  

Potential evapotranspiration (PET) 

•  Soil water parameters: 

Soil moisture 

Water table depth 

•  Surface water level 

•  Inflows/outflows 

Precipitation (P) Evapotranspiration (ET) 

Outflow (Q    ) 
out 

Inflow (Q  ) 
in 

Infiltration  Percolation  



Rainfall Water table 
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Systems Levels for Hydrological and  

Ecological Assessment 

• Watershed-scale and geopolitical boundaries 

• Development land tract 

• Individual management practice (BMP) 
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LANDSCAPE PARAMETERS 

HUMAN DIMENSION 



Online Community Resource Inventory (CRI) 



Poorly-drained sandy loam 

Somewhat poorly drained clay 
Well-drained sandy clay clay loam 

Poorly-drained sandy clay loam 

Well-drained sandy loam 

Very poorly-drained sand 

Excessively well-drained sand 

Poorly-drained sand 

Private protected lands 

Major roads 
Parcels 
Open water 

State protected lands 

N 

5 mi. 



•  Integration of land use data with monitoring data =  

                           CRI  + Intelligent River 

•  Continued monitoring and additional sites = Bannockburn 

Plantation (to be developed) and Aiken Green Infrastructure 
(urban retrofit) 

•  Delivery of  outreach and education to decision-makers 



• Coastal watershed hydrology - South Carolina Sea Grant 

Consortium pursuant to National Oceanic and Atmospheric 

Administration Award No. NA06OAR4170015 

• Baruch rain garden monitoring and education –             

USDA Renewable Resources Extension Act (RREA) 

• Online Community Resource Inventory – CICEET funds to 

U.Conn. and NEMO, administered by SC Sea Grant 

• This work is also related to the Intelligent River™ project 

sponsored by Clemson Public Service Activities (PSA) and 

the EPA Center for Watershed Excellence                               

Web site:  www.intelligentriver.org  



•  William Conner , Anand Jayakaran, Bo Song, Tom Williams, Jeff Vernon – 

Clemson – Baruch Institute 

•  April Turner, S.C. Sea Grant Consortium 

•  Ken Krauss, USGS National Wetlands Research Center 

•  Tim Callahan and Vijay Vulava -  College of Charleston 

•  Devendra Amatya – Southern Research Station, USDA Forest Service 

•  Gene Eidson - Intelligent River project P.I., Clemson University 

•  Cal Sawyer and Dawn White – Clemson’s EPA Center for Watershed Excellence 

•  David White, Clemson Computing and Information Technology (CCIT) 

•  Katie Giacalone – Clemson’s Carolina Clear program 

•  Sam Esswein, Graduate Student, Clemson Forestry/Natural Resources 

•  Lucille Vanderbilt Pate – Bannockburn Plantation property owner 




