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What is DEMAC? 
Delaware Environmental Monitoring & Analysis Center 
 NSF EPSCoR funded 

 

Goals: 
 to coordinate and collaborate on environmental 

monitoring efforts throughout the State of Delaware and 
its surrounding areas 

 to provide effective analysis and visualization tools for 
cross-discipline research 

 assist researchers in sharing their findings with K-12, 
decision-makers, and the general public 
 



About DEMAC… 
 Started in Fall 2011 

 Located at the University of Delaware in the College of 
Earth, Ocean & Environment (CEOE) 

 Work closely the Delaware State Climatologist and the 
Delaware Environmental Observing System (DEOS) 

 Specialties in spatial data mapping & data visualization, 
web application development, geospatial analysis 



Continuous Monitoring Efforts 
in the Delaware Region 

 Meteorological variables (temp, precip, wind, atmospheric 
pressure, humidity, solar radiation, soil temp, soil moisture)… 
DEOS/NWS/DSWA 

 Streamflow (gage height and discharge)… USGS 

 Tidal Data (tide level)… USGS/NOAA/DNREC 

 Ocean Buoy Data (wave height, wave period, water temp)… 
NOAA/NERR 

 Groundwater Levels... DGS 

 Water Quality… DNREC/USGS/CIB/CMP 

 Remote Sensing (Satellite and Aerial Imagery)… UDSRS 



Numerous additional 
environmental sensing  
instruments such as AUVs, 
ADCPs, Ocean Gliders, CODAR, 
and the RV Sharp are also 
monitoring the coastal and ocean 
environment. 

DEMAC works with all of these 
groups to help them share and 
visualize their data. 



Some of Our Current 
Projects 



DEMAC Current Projects 
 Inventory of Delaware Environmental Monitoring Efforts 

 Delaware Aerial Imagery Distribution Site 

 UD Satellite Receiving Station 

 Development of a Comprehensive Real-Time Water 
Quality Monitoring Capability for the Delaware Inland 
Bays 

 Gridded Climate Normal Products 

 



Continuous 
Monitoring 
Efforts 











polar orbiter receiving dish 
(Willard Hall, UD Main Campus) 

geosynchronous receiving dish 
(Willard Hall, UD Main Campus) 

Satellites: 
• GOES - East 
• MODIS Terra & Aqua 
• NPP/JPSS 
• NOAA – 16, 18, 19 
• MetOP 

 
Products: 
• Channel data 
• SST/LST 
• NDVI 
• Chlorophyll 
• CO2 
• Cloud Pressure 
• Cloudtop Temp 
• Water Vapor 

Pressure/Heights 

Products vary in… 
• Resolution: 250m – 4km 
• Frequency: 15 min – 4x daily 
• Holdings: past week - 2010 

http://udsrs.udel.edu 



Previously unobserved 
nutrient plume along 
mid-Atlantic coast  
August  2011. 



Sediment in Delaware 
and Chesapeake Bays 
after flooding from 
remnants of Tropical 
Storm Lee, September 
13, 2011. 



Sediment in Delaware 
and Chesapeake Bays 
after flooding from 
remnants of Tropical 
Storm Lee, September 
13, 2011. 



GOES – East IR Animation 
Hurricane Sandy October 2012 



Development of a Comprehensive Real-Time 
Water Quality Monitoring Capability for the 

Delaware Inland Bays 



Delaware Environmental 
Observing System (DEOS) 

Receives Real-time Data from 
~250 Environmental Sensing 
Platforms across the Delmarva 
Region 
• Met. Variables 
• Stream Flow 
• Tidal Data 
• Ocean Buoy Data 
• Well Levels 
• Water Quality 
• Snow Depth 
 
50 Core DEOS Mesonet Stations 
• Meteorological variables 

(temperature, precip, wind, 
atmospheric pressure, humidity, 
solar radiation, soil temperature, 
soil moisture) 

Legend 



Development of a Comprehensive Real-Time 
Water Quality Monitoring Capability for the 

Delaware Inland Bays 



Delaware Climate Normals 



A Future Analysis System 
 

Statewide Water Watch? 



Daily Normalized Difference Vegetation Index (NDVI) 
available from satellite receiving station.  Gives 
indication of vegetation “health”. 



Radar estimated precipitation available through 
National Weather Service feeds. 





The proposed system 
will have a much 
higher spatial and 
temporal resolution 
than the system 
currently in use for 
most drought 
monitoring 
applications. 



Operational Uses: 
 
• emergency management  
• agriculture (drought, irrigation scheduling, poultry mortality, etc.) 
• natural resource monitoring (nutrient fluxes,  water supply, air quality, etc.) 
• transportation 
 
Basic and Applied Science Questions:  
 
• detailed watershed analysis (water balance, nutrient fluxes, etc.) 
• meteorological studies (observational and modeling) 
• agricultural studies 
• ecosystem health (Inland Bays, Delaware Bay, watersheds) 
• critical zone science 
• climate variation and change 
• data integration methodologies 



Other Planned Work 
 Gage-calibrated Radar Product 

 Evapotranspiration Product 



Delaware Environmental 
Monitoring & Analysis Center 

 
http://demac.udel.edu 

 
Tina Callahan 

tina.callahan@udel.edu 
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