
Tool and Data Needs for Eutrophication
Assessment and Management 

Buddemeier, R.W. 
Kansas Geological Survey, University of Kansas, Lawrence, KS, buddrw@kgs.ku.edu

Maxwell, B.A.
Department of Engineering, Swarthmore College, Swarthmore, PA, maxwell@swarthmore.edu

Smith, S.V.
Centro de Investigacion Cientifica y de Educacion Superior de Ensenada, Departamento de Ecologia,

Ensenada, Baja California, Mexico, svsmith@cicese.mx
Swaney, D.P.

Dept of Ecology and Evolutionary Biology, Corson Hall, Cornell University, Ithaca, NY, 
dps1@cornell.edu
Bricker, S.B.

NOAA- National Centers for Coastal Ocean Science, Silver Spring, MD Suzanne.bricker@noaa.gov

ERF 2005, Norfolk, VA

Acknowledgements:  NOAA/NEEA, LOICZ, UMCES, Asif Iqbal, Jeremy Bartley, Percy Pacheco, 
Casey Smith 

mailto:buddrw@kgs.ku.edu
mailto:maxwell@swarthmore.edu
mailto:svsmith@cicese.mx
mailto:dps1@cornell.edu
mailto:Suzanne.bricker@noaa.gov


WANTED --- A classification system for US Estuaries  

Preferably 5-6 categories, maximum 10

Based on eutrophication functions/controls

Primary use: develop and support 
management plans

Relevant to: prediction, monitoring, 
stakeholder input, and research.



Ingredients/Needs –

•A consistent, relevant dataset for ~ all estuaries
•A structure for assembling and accessing the data
•Tools for comparison, grouping, visualization
•Expert input

The Land-Ocean Interactions in the Coastal Zone 
(LOICZ) Project – an adaptable approach

•Focus on biogeochemical fluxes (global and regional)
•Approx. 200 calibration budget sites – mostly estuaries
•An internet-accessible global 0.5o environmental database
•A linked, on-line geospatial clustering tool
•Pathways and programs for community involvement



Following  expert workshops to test concept and tools, assemble and refine data
--- and an arduous search for funding --- the system is taking shape

UMCES supports an information website with extensive links to other 
estuary-oriented sites, and with an online survey and data entry form for  
community contributions.  (http://ian.umces.edu)

http://ian.umces.edu/


The KGS site serves data for on- or off-line analysis, and supports 
online tools – the usable prototype may be found at 
http://drysdale.kgs.ku.edu/estuary/hp_firststep.cfm

http://drysdale.kgs.ku.edu/estuary/hp_firststep.cfm


The on-line database front end offers the user tools for data 
evaluation, selection and editing

Variable statistics, 
distributions, etc.

Transform Effects
Correlation matrices

Crossplots of 
variable pairs 

A calculator 
for variable 
modification 
and creation



The final step offers the user format and destination choices 

Producing 
a dataset 
that can 
be down-
loaded, or



…. sent to the geospatial clustering tool, DISCO

http://www.narya.engin.swarthmore.edu/disco

Where you can 
select variables 
and types of 
analyses

http://www.narya.engin.swarthmore.edu/disco


The user controls not only the clustering parameters, but can also select 
sub-populations of points as well as variables, and can use the tool for  
non-geographic data visualizations

K-means clustering

Same data, fuzzy clustering

An X-Y plot of two 
unclustered variables, 
(total P vs TSS ) with 
cluster associations 
shown



Cluster results in GIS provide not only additional visualizations and 
maps at various scales, but also additional tools for analysis. 
Providing the user with enhanced data sampling through 
ArcIMS will expand cluster inputs, comparisons, and modeling.

System classification 
with means or static 
values provides 
encouraging results, but 
we still need:
•Better data on time-
dependent processes 
(over a range of scales);
•Easier integration of 
data with different native 
resolutions; and 
•ESPECIALLY, better 
definition of and data on 
eutrophication status.



A prototype visualization and data selection tool has been developed 
and will be linked to the database within the coming month

Additional maps, 
points or images 
can be included

Morro Bay, CAThe view 
including the 
watershed… 

…as defined by 
the NOAA 
shape file, 
which will be 
downloadable

•Estuary shape files are also presented, 
and all points and layers can be queried.

•Any or all data available for the zone 
can be made available to the query, and 
then for download.

•A user-defined irregular polygon 
selection tool is in development



Remaining needs:  
Quantitative data on responses and status

Additional datasets with better resolution in space and time
Expert judgment applied to hypotheses and analyses

Quantitative Chl-a data 
(seasonal and annual 
climatologies as well as 
time series) are being 
provided by NOAA (R. 
Stumpf, S. Dunham), 
but resolution limits the 
data to the larger 
estuaries.



Summary and Conclusions

A new generation of data management and analysis tools is 
being applied to estuary assessment and classification 

Additional data are being added to the inventory, but more 
are needed

New pathways for two-way information flow and 
participation by a larger community are available

The biggest barriers to rapid progress are cultural and 
organizational

Thank you






