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INTRODUCTION
The water quality in Kansas reservoirs is closely
linked to local land-use, and it is very important to be
able to assess the degree to which future changes in
land-use might improve or impair human use of these
vital water resources.

MODEL INPUTS:
The input parameters for the
EUTROMOD model were gathered
using hand-drawn watershed and land
use maps from the KDHE and soil
maps from the United States
Department of Agriculture National
Resources Conservation Services
(USDA-NRCS) soil survey website.
Long-term site specific precipitation
and other hydrologic variables were
gathered from a dataset developed at
the KDHE.

PREDICTION: Extensive land-use change in Kansas
will most likely occur due to economic and policy
incentives to grow feedstocks for biofuel production–
such as corn for ethanol.
HYPOTHESIS: If farmers intensify corn production,
or bring conserved land back into production, then
water quality degradation is likely to occur (see
photos below).
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Figures 2 and 3. On the left is Blue Mound City Lake – a
clear, unimpaired water body and on the right is an algal
bloom occurring at Miami County State Fishing Lake
(images from Ed Carney at KDHE).

OBJECTIVE: EUTROMOD, or a more detailed
watershed model, such as the Soil and Water
Assessment Tool (SWAT), can be applied as a
predictive tool to model the impacts of farmers’ landuse choices on reservoir water quality, for example,
as they switch from food production to cultivating
biofuel crops, and therefore guide water quality
management and inform environmental policy in
Kansas.
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EUTROMOD predictions were improved
with the use of the Canfield-Bachmann
phosphorus loading model and the
Jones chlorophyll a predictive model
(see Figures 7 and 8).
With this research we have
determined the best predictive
equations relating phosphorus input
from the watershed to in-lake
phosphorus and chlorophyll a
concentrations for the 30 reservoirs in
our data-set.

GOAL #1:
Test hypothesis that farmers’ landuse decisions to grow biofuel
feedstock crops will affect water
quality in Kansas reservoirs by
analyzing field scale land-use
change from 2000-2010 (see Figure
9) and modeling water quality
response in the Soil and Water
Assessment Tool (SWAT).
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Figure 6. Total Nitrogen (ug/L) predicted in
EUTROMOD compared against long-term
observed concentrations from KDHE database
for 30 reservoirs.

Figure 9. Kansas field-scale land cover
patterns for 2005 developed at the Kansas
Applied Remote Sensing (KARS) program
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Figure 5. Map of Kansas ecoregions (as determined by U.S. EPA)
with the locations of reservoirs in validation set indicated by black
dots.
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This analysis was designed to test the applicability
and suitability of EUTROMOD for quantitative water
quality prediction in Kansas reservoirs.
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Figure 1. Hydrologic Cycle and Land-use Impact on Water Quality

RESULTS AND MODIFICATIONS:
Initial results indicated that the
original version of EUTROMOD did not
adequately predict total phosphorus
and chlorophyll a for Kansas
reservoirs, but total nitrogen was
acceptable (Figure 6).
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Modified from: http://wisconsinrivers.org/documents/general/POPSlinks/POPS_Sorge.pdf

Figure 4. Google satellite image of Atchison County State
Fishing Lake and surrounding watershed demonstrates the
diversity of land-use and land-cover that were modeled for
each reservoir.
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Figure 7. Total phosphorus (TP) loading input
estimated in EUTROMOD and TP concentrations
(ug/L) predicted using Canfield-Bachmann
(1980) loading model for artificial lakes.
Predicted results are compared against longterm observed concentrations from KDHE
database for 30 reservoirs.

Figure 8. Chlorophyll a concentrations (ug/L)
predicted using Canfield-Bachmann predicted
TP and empirically-derived equation relating
TP and chlorophyll a (from Jones et al 2008).
Predicted results are compared against longterm observed concentrations from KDHE
database for 30 reservoirs.

GOAL #2:
Test hypothesis that climate change
will have a negative effect on
Kansas water quality by integrating
regionally-downscaled climate
change models into the SWAT
hydrologic model
GOAL #3:
Integrate modeling results into
policy tool or report to guide TMDL
(total maximum daily load)
development and watershed
management projects

For complete references and further
information please contact:
Lindsey Witthaus – lwitthaus@ku.edu

Figure 10. Concept Diagram demonstrating
connections between climate and farmers’
land-use choices pertaining to water quality
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