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The South River Program includes a comprehensive, mul-
tiyear, multidisciplinary data collection effort for a water-
shed in Virginia. Data collection has included a broad ar-
ray of environmental data that must be managed in a 
way that permits complex statistical analyses, data inte-
gration and decision-making. Typically, standardized ap-
proaches to ecological data management have entailed 
custom developed systems that may meet the require-
ments of one ecological context, but may be inappropri-
ate for another.  
 

An ecological data management system should include 
certain features in order to effectively manage, analyze, 
and visualize data. To meet these requirements, these 
data management needs were described and appropriate 
software tools were developed and purchased that 
would allow for a seamless experience for the ‘average’ 
data user. 

 

DEVELOPMENT NEEDS AND CHALLENGES 

The ecological data management system had to include certain features in or-
der to effectively manage, analyze, and visualize data. It had consider not only 
whether the schema is sufÏcient to store and manage the data, but also 
whether the data served meets the expectations of data users.; for example: 
 

 Does the data schema accurately describe the semantics of the 
data collection program? 

 

 Do query forms allow for extensive filtering and data aggregation 
options to precisely meet a data inquiry? 

 

 Are there multiple export formats available to users? 

 

 Is there sufÏcient support and training for the software? 

 

 Is there built-in user security that allows for database administra-
tors to determine appropriate data access for users? 

SOLUTIONS 

 Media chemical concentrations 

 

 Quality control information 

 

 Biological sample maturity and sex 

 

 Biological sample growth metrics 

 

 Species trophic levels 

 

 Taxonomy 

 

 Reproductive status 

 

 Sub-sample blood and/or tissue information 

Sampling and Analytical Data 

 Studies of river geomorphic characteristics 

 

 FEMA flood zones 

 

 Hypsographic data products (such as eleva-
tion contours and DEMs) 

 

 Potentiometric contours 

 

 Land use/land cover 

 

 Species diversity 

 

 Cadastral boundaries 

 

 Project boundaries 

Spatial Data 

Substrate Data 

 SAV Density  Sediment Texture 

The Program The Problem 

Analysis Needs Management Needs Visualization Needs 

LocationID SampleName DateSampled SampleMatrix TopDepth BotDepth AnalysisMethod CASRN 

L1-3-C 1-3(20-25) 10/17/2002 3:40:00 PM Bulk Sediment 0.66 0.82 160.3 TOTSOL 

L1-3-C 1-3(20-25) 10/17/2002 3:40:00 PM Bulk Sediment 0.66 0.82 FGMHG 22967-92-6 

L1-3-C 1-3(2-4) 10/17/2002 3:40:00 PM Bulk Sediment 0.07 0.13 FGMHG 22967-92-6 

L1-3-C 1-3(2-4) 10/17/2002 3:40:00 PM Bulk Sediment 0.07 0.13 160.3 TOTSOL 

L1-3-C 1-3(4-6) 10/17/2002 3:40:00 PM Bulk Sediment 0.13 0.2 FGMHG 22967-92-6 

L1-3-C 1-3(4-6) 10/17/2002 3:40:00 PM Bulk Sediment 0.13 0.2 160.3 TOTSOL 

L1-3-C 1-3(50-55) 10/17/2002 3:40:00 PM Bulk Sediment 1.64 1.8 160.3 TOTSOL 

L1-3-C 1-3(50-55) 10/17/2002 3:40:00 PM Bulk Sediment 1.64 1.8 FGMHG 22967-92-6 

L1-3-C 1-3(8-10) 10/17/2002 3:40:00 PM Bulk Sediment 0.26 0.33 160.3 TOTSOL 

L1-3-C 1-3(8-10) 10/17/2002 3:40:00 PM Bulk Sediment 0.26 0.33 FGMHG 22967-92-6 

 An extensible relational data model 
 

 Event oriented to associate spatial, 
temporal, and analytical data 

 

 Ability to store metadata  
 

 Standardized reference lists 

 

 Updatable using various EDD formats  
 

 Appropriate user security 

 Ability for multiple levels of data aggre-
gation 

 

 Flexible querying for ad hoc ecological 
modeling needs 

 

 Inherent statistical analysis capabilities 

 Live data visualization 

 

 Inherent mapping module for spatial 
data 

 

 Appropriate visualization of time-series 
data 

 

 Extensible reporting features  

LocusSM Technologies  

The data management solution for the South River Program 
has evolved from a custom developed, stand-alone solution 
using Microsoft® Access to a Cloud based 3rd Party based 
system using LocusSM Environmental Information Manage-
ment system (EIM) 
 

The current solution represents a complete data manage-
ment system including built-in mapping visualization, statis-
tical analysis, and secure data access. With native data anal-
ysis and mapping capabilities, data users are more satisfied 
with data access for their scientific workload.  

An Evolving Solution 

Analysis Solution Management Solution Visualization Solution 

 Complete data management solution 
including data visualization (e.g., map-
ping) 

 

 Event oriented to associate all perti-
nent spatial and temporal data  

 

 Extensible biological data model 
 

 Extensible reference lists including recur-
sive classification lists 

 

 Web-enabled allowing for universal soft-
ware access  

 

 Built-in validation and EDD error check-
ing 

 

 Customizable permission levels and 
menus, with secure access 

 

 Flexible data aggregation and querying 

 

 Inherent statistical analysis capabilities 

 

 Accommodation for spatial and tem-
poral analysis of the data  

 Live data mapping and graphing 

 

 Extensive visualization options including 
trend analysis 

 

 Extensible reporting features  


