UNC-NJDEP Application Development Session on May 15, 2006 

Assessing  Surface Water Quality in New Jersey:
Using GIS, spatio-temporal Geostatistics, and BME
DSRT Conference Room, 1st Floor, 401 E. State Street, NJDEP Building
Marc Serre and Yasuyuki Akita, Department of Environmental Sciences and Engineering (DESE), University of North Carolina
Gail Carter, Division of Sciences, Research & Technology, New Jersey Department of Environmental Protection

	Session 1 : Basic Concepts of Space/Time Water Quality Estimation & BME


ABSTRACT: Motivation for the space/time Geostatistical estimation of surface water quality, e.g. TMDL rule.  Review of the most basic concepts of Geostatistics, information and entropy, general and site specific knowledge bases, hard and soft data.  Overview of the Bayesian Maximum Entropy (BME) framework for space/time estimation.  Good for those with no background, or the experienced geostatistical user.  The BMElib numerical implementation of BME.  Estimating space/time mean trend and covariance in practice using water quality data.  Models of uncertainties to integrate water quality information from multiple sources, including monitoring samples, mechanistic and statistical models, environmental sensors, risk factors, co-pollutants, confidential information and remote sensing. Fundamental concepts of the river metric for Geostatistical estimation. 
PRESENTER:  Dr. Marc Serre, Director of the BMElab, Department of Environmental Sciences and Engineering, University of North Carolina, Chapel Hill NC
TIME:  9:00 am to 10:30 am

	Session 2 : New Jersey Case Studies, Comparing Reality to Simulated Results


ABSTRACT: Real case study comparing a space/time versus a purely spatial analysis of the non-attainment of the surface water quality standard for Tetrachloroethene (PCE) along all the river miles of New Jersey.  Synthetic case study demonstrating the use of a river metric for the Raritan river basin in New Jersey.  Overview of case studies in other  east coast States outlining directions of future research in New Jersey dealing with the use of co-pollutants (e.g. using soil-pH to improve the estimation of groundwater arsenic), observation scale (e.g. combining data averaged over different measurement durations), and location error (e.g. use of PWTA confidential arsenic data with random error added to the geographical location of private wells in order to protect the identity of the well owners).

PRESENTER:  Dr. Marc Serre and Yasuyuki Akita, DESE, UNC, Chapel Hill NC
TIME:  10:45 am to 12:00 pm

	Session 3 : BME & Temporal GIS,  Do you need this function added to ArcGIS?


ABSTRACT: Blueprint for a Python Graphical User Interface for BMElib in arcGISTM.  Definition of a Temporal GIS providing advanced Geostatistical functions to analyze space/time processes.  Reasons DEP arcGISTM users need an application developed to add this function to ArcGIS.  Presentation of a pre-release Graphical User Interface (GUI) in the Python programming language.  Discussion of how this GUI would be used for the space/time analysis of water quality in New Jersey.

PRESENTER:  Yasuyuki Akita and Dr. Marc Serre, DESE, UNC, Chapel Hill NC

TIME:  1:00 pm to 2:00 pm

	Session 2 : Discussion Groups, Specific DEP Program Needs 


ABSTRACT: Discussion groups will be formed so that participants may discuss specific aspects of water quality estimation and their need/wishes in terms of the arcGISTM GUI.  The outputs of this discussion will form the basis for improvements of the current pre-release version of the proposed GUI, and for future research and development work. Some of the questions up for discussion include: (1) What are current challenges and research needs in terms of space/time estimation of water quality in New Jersey?  (2) What are arising problems and untapped sources of information?  (3) What features should a arcGISTM GUI integrate for optimal use within the New Jersey Department of Environmental Protection community and related stakeholders.  After the group discussions, we will reconvene to summarize important points raised in each discussion groups, and finalize recommendations for the deliverable for this research project.
MODERATORS:  Gail Carter,  Dr. Serre and  Yasuyuki Akita
TIME:  2:15 pm to 4:00 pm
