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DEOS Is A Partnership Among:DEOS Is A Partnership Among:

The University of Delaware
Center for Climatic Research
Office of the State Climatologist
Department of Geography
Delaware Space Grant Consortium

Mt. Holly, NJFEMA Region III

Delaware Geological Survey

DNREC

http://www.nws.noaa.gov/
http://www.fema.gov/library/seal.htm


The Delaware Environmental Observing System (DEOS) is a The Delaware Environmental Observing System (DEOS) is a 
tool for decision makers involved with emergency management, tool for decision makers involved with emergency management, 
natural resource monitoring, transportation, and other natural resource monitoring, transportation, and other 
activities throughout the Delmarva Peninsula. DEOS also activities throughout the Delmarva Peninsula. DEOS also 
provides both State agencies and the citizens of Delaware with provides both State agencies and the citizens of Delaware with 
immediate information as to environmental conditions in and immediate information as to environmental conditions in and 
around the State.around the State.

Mission Statement



The Delaware Environmental Observing 
System

• DEOS Environmental Monitoring and 
Observing Network (DEMON)

• DEOS Integrated Visualization and Analysis 
System (DIVAS)

• DEOS Application Systems (DAS)



DEOS Environmental 
Monitoring and Observing 

Network (DEMON)



DEOS Environmental Monitoring 
and Observing Network is the 

backbone of DEOS

Observations
Data Ingest and Data Storage

Oracle Database
Data Dissemination



DEOS Environmental Monitoring 
and Observing Network

• A “one-stop” storage and availability site for all 
environmental data from in/around the State

• Meteorological Data – 5-min, hourly, daily –
precipitation (gage & radar), wind vector, air 
temperature, humidity, solar radiation, air 
pressure, DNREC air quality measurements

• Hydrologic Data – USGS & DGS stream gauges,  
DNREC water quality measurements, well 
levels, soil moisture and temperature

• Oceanographic Data – USGS & DGS tide gauges, 
wave height and period, water temperature, 
buoy and coastal observing systems



Current DEOS 
Station Distribution

Data available 
includes over 100 
observation platforms 
providing 
meteorological 
observations, stream 
flow, tidal levels, wave 
bouy data, water 
quality and well data.



• Air Temperature

• Rel. Hum. (dew point)

• Wind Speed and Direction

• Atmospheric Pressure

• Precipitation

• Solar Radiation

• Leaf Wetness

• Volumetric Water Content

• Derived Variables

• Real-Time Observations

5-Minute Recording Instruments

Station at Hockessin, DelawareStation at Hockessin, Delaware



DEOS Integrated Visualization 
and Analysis System (DIVAS)









Click on graph icon to see graphic depiction of last 24 
hours of data….



Various summary displays are available for each station…

Monthly summary display… Daily summary display…



Streamflow Data

Tidal  Data





DEOS Database Control Facility
The DEOS Database Control Facility (DCF) The DEOS Database Control Facility (DCF) 
allows users and administrators the ability to allows users and administrators the ability to 

view the current status of the network, and set view the current status of the network, and set 
eventevent--triggered alerts.  These alerts are usertriggered alerts.  These alerts are user--
defined and send edefined and send e--mails and text messages mails and text messages 

when exception conditions have been detected.when exception conditions have been detected.





Spatial Meteorological Analysis in
Real-Time System (SMARTS)

Spatial interpolation of station data products utilizes 
an interpolating function that:

makes little or no a priori assumptions about the structure 
of the variable,
is adaptable to different variables,
suitable for fields with high spatial variability,
can be modified to include elevational gradients and 
known physical properties,
is computationally efficient, and
provides an estimate of its efficiency and allows for 
parameter optimization using a Jackknife approach.



Air Temperature @ 6 AM
• Bethany Beach 53.7°F
• Blackbird 58.2°F
• Dover AFB 58.0°F
• Georgetown AP 58.0°F
• Kitts Hummock 53.6°F
• London Grove 54.1°F
• Longwood Gardens 55.7°F
• Newark 56.7°F
• Wilmington AP 54.9°F
• Wilmington Porter Res. 55.6°F





Air Temperature

Apparent Temperature

Some Example 
Products

0.02° X 0.02°

Resolution

(≈ 2km x 2km)



WSR-88D Weather Radars
(NEXRAD)

10 cm wavelength

Ellendale Forest (DAFB)
Delaware

Also radars located at
Manchester NJ, Sterling 
VA, and Wakefield VA. 



Twenty-four hour precipitation total for central Delmarva
on August 11, 2001 at 7PM EDT. This corresponds to the time that a 

dam at Hearn’s Pond near Seaford failed due to excessive rainfall.  
Rainfall estimates in some locations exceeded 14 inches, although the 

official gage at Georgetown airport measured less than 5 inches.
Note the high spatial variability in rainfall.



Monthly Accumulated Rainfall, July 13, 2002

Used in Governors Drought 
Advisory Committee Meeting

jf







Delaware Environmental
Observing System

The combination of the DEMON and the 
DIVAS make possible a number of Decision 

Support Systems

Flooding of Land Under Storm and 
Surge – (DAS-FLUSS)



DAS – FLUSS
• Use of the SMARTS architecture
• 30-meter DEM analysis with digital orthophoto-quads
• Focus on the Delaware Inland Bays and adjacent coastal 

Atlantic seashore and extended to cover the 
Delaware River and river marshes

• Flood risk based on:
– Flooding from astronomical tides, wind stress forcing, rainfall

runoff to the Inland Bays, and flow through Indian River Inlet
– Output from hydrological models including SLOSH
– Elevation above mean sea level and path to water

• Flood risk determined both for regions and specific sites



The Delaware Environmental 
Observing System

A Real-Time System Dedicated to 
Monitoring Environmental Conditions 

Across Delaware
www.deos.udel.edu



DEWOOSDEWOOS
Delaware EstuaryDelaware Estuary--toto--
WatershedWatershed--toto--OceanOcean
Observing SystemObserving System



DEWOOSDEWOOS
•• An integrated watershed and coastal An integrated watershed and coastal 

environmental system that can be applied to a environmental system that can be applied to a 
variety of watersheds across the nation.variety of watersheds across the nation.

•• Demonstrate how a cooperative regional Demonstrate how a cooperative regional 
monitoring system can be linked to and enhance monitoring system can be linked to and enhance 
the National Water Quality Monitoring Network the National Water Quality Monitoring Network 
(NWQMN). (NWQMN). 

•• Based on DEOS, which uses an OracleBased on DEOS, which uses an Oracle®®

Database and ESRIDatabase and ESRI’’s ArcGIS Server 9.2s ArcGIS Server 9.2®®..



DEWOOSDEWOOS
Four data type platforms:Four data type platforms:
• Standard ‘station-based’ data where an observing 

platform remains in a fixed position and records data on 
a regular basis (DEOS-type stations).

• Research-specific measurements taken for a short time 
period.  Data are probably not available in real-time but 
may be of interest to researchers and data managers for 
event analysis.



DEWOOSDEWOOS
Four data type platforms:Four data type platforms:
•• Lagrangian observations from observing platforms that Lagrangian observations from observing platforms that 

move, either by selfmove, either by self--propulsion or drift with the currents.  propulsion or drift with the currents.  
Ferry (Ferry (e.g.e.g., Cape May, Cape May--Lewes Ferry) or bus/truck (Lewes Ferry) or bus/truck (e.g.e.g., , 
DelDOT) platforms can be used to provide data for DelDOT) platforms can be used to provide data for 
transects across water or land areas.  Ship surveys of transects across water or land areas.  Ship surveys of 
the Delaware River and Bay provide transient data of the Delaware River and Bay provide transient data of 
water conditions at the time of the ship transect.  water conditions at the time of the ship transect.  
Unmanned submersibles have also been used to provide Unmanned submersibles have also been used to provide 
assessments of the vertical and spatial structure of the assessments of the vertical and spatial structure of the 
Delaware Bay.Delaware Bay.



DEWOOSDEWOOS
Four data type platforms:Four data type platforms:
•• Gridded data acquired by remote sensing technology Gridded data acquired by remote sensing technology 

and spatial interpolation methodologies.  Weather radar, and spatial interpolation methodologies.  Weather radar, 
satellite platforms (in both geostationary and lowsatellite platforms (in both geostationary and low--Earth Earth 
orbits), and HForbits), and HF--Radar scanning the water surface Radar scanning the water surface 
provide a highly detailed spatial structure to the field they provide a highly detailed spatial structure to the field they 
measure.  These data can supplement observations and measure.  These data can supplement observations and 
provide spatial fidelity that cannot be obtained through provide spatial fidelity that cannot be obtained through 
groundground--based measurements.  Similarly, sophisticated based measurements.  Similarly, sophisticated 
spatial interpolation techniques which use GISspatial interpolation techniques which use GIS--enhanced enhanced 
methods can provide a clearer spatial picture of various methods can provide a clearer spatial picture of various 
fields measured at a number of locations (fields measured at a number of locations (e.g.e.g., air or , air or 
water temperature).water temperature).
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