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INTRODUCTION & SITE DESCRIPTION
 

Figure 1. 
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Figure 2.

Large scale land use and land cover change such as agriculture and urban development can cause an increase in the amount of
nutrients that reach lakes and streams (Carpenter et al., 2011).

Nutrients such as nitrogen and phosphorus, which are widely used ingredients in fertilizers used in agriculture, can cause
increased algal growth in lakes (Anderson et al., 2002).

Algal blooms are a naturally occurring phenomenon in all bodies of water, however the effect of different anthropogenic land use
practices has become an area of concern in the scientific community for several reasons including their adverse effects on fish
and wildlife as well as humans (Zhang et al., 2009).

Chlorophyll-a, which is used in oxygenic photosynthesis by plants such as algae can be used as an indicator of for algal blooms
(Carpenter et al., 2011). 

 

The Crow River watershed is located west of Minneapolis, Minnesota and is 949,107 acres (Figure 1). 

The primary LULC is agriculture with scattered development, occurring more frequently in the eastern portion of the
watershed (Figure 2).

Many of the lakes in this watershed do not meet State water quality standards because of summer algal blooms (North
Fork Crow River, 2011)
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RESEARCH QUESTION & HYPOTHESIS
 

Research Question:

What are the primary drivers of chlorophyll-a concentration in lakes belonging to the Crow River watershed located west of
Minneapolis, Minnesota?

 

Alternate hypothesis: Nutrients such as nitrogen and phosphorus from agricultural and urban land use practice are the primary
predictors of chlorophyll-a concentration.  

 

Null Hypothesis: No significant relationship will be observed between the input variables and Chlorophyll-a. 

 

 



4/19/2021 csu (iPosterSessions - an aMuze! Interactive system)

https://urs21-csu.ipostersessions.com/Default.aspx?s=5C-DB-4F-38-24-C8-E5-54-70-6D-9C-52-88-2D-12-B6&pdfprint=true&guestview=true 5/13

METHODS
 

Figure 3.

 

1. Data Collection     

The primary source for data in this project comes from the Lake Multi-Scaled Geospatial and Temporal Database (LAGOS-NE).
This database contains compiled data from a handful of separate state and federal databases (Soranno et al., 2017).

The primary data that will be used from LAGOS-NE is in-situ water quality data, watershed characteristic data such as slope,
aspect, roughness, and area as well as land use data.

To pull the desired data from LAGOS-NE, the LAGOS-NE R package will be used (Stachelek et al., 2020). Additional GIS data
is used for the site description. 

LAGOS-NE R package

NHD GIS data

NLCD GIS data

 

2. Data Processing

There is no data entry needed in this project, however there is lots of data processing and exploration required.

Exploratory data analysis
Using different methods in R, the data must be cleaned and filtered to the variables of interest

Comparing frequent in-situ chl-a measurements to hydrologic and land use data will require that the water quality data be harmonized.

Chlorophyll-a data must be compared to other variables so that any covariance can be verified before feeding them to the stepwise model.
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Figure 4. 
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Table 1.

 

GIS data
NRCS geospatial data gateway - 2016 Nationlal Land Cover Data Set (NLCD)

USGS National Map Veiwer - National Hydrography Dataset (NHD) 

 

3. Data Analysis

AIC stepwise modeling
The data was analyzed with a general linear model created using AIC stepwise model creation.

The linear model was then fed into a backward stepwise model, where the AIC algorithm starts with all possible variables and removes them
one at a time in different combination until the maximum model performance is reached (Yamashita et al., 2007).
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RESULTS
 

The results of the stepwise model have indicated that  the primary drivers of Chlorophyll-a are Nitrite (NO ) + Nitrate
(NO ) and Total Kjeldahl Nitrogen  (TKN) based on the given data observations

 

TKN was shown to be a statistically significant (p-value < 0.05) variable while Nitrite + Nitrate was just shy of being
considered a statistically significant variable (Table 2)

 

The fitness of the overall Chlorophyll-a model has an R-squared of 0.63 (Figure 7)

 

The model results indicate that we must accept the null hypothesis

 

Table 2. 

-
2

-
3
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Figure 7. 
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DISCUSSION & CONCLUSION
 

Discussion 

 

Since the general linear model is not spatially or temporally explicit algorithm, it only cares about using values that will
explain a variable such as Chlorophyll-a, and not the overall system.

 

Although AIC model selection did not identifiy land cover as a primary driver, land cover is still most likely a
mechanism that influences the primary drivers themselves.

 

Nitrite + Nitrate is the form of Nitrogen that would be most available to algae, which is an interesting point because this
would suggest there should be a higher statistical significance of Nitrite + Nitrate in the model results.

 

 Total Kjeldahl Nitrogen is a less bioavailable form of Nitrogen, however just because it is not bioavailable upon
measurement does not mean that it never will be (Applequist, 2012).

 

Conclusion 

 

Total Kjeldahl Nitrogen and Nitrite + Nitrate were identified as the primary drivers of Chlorophyll-a in this study. The overall
model and variable selection lacked enough statistical significance to reject the null hypothesis, but this research project has
given more than just results of a model.

 

This project has shed light on the importance of quality and quantity of data.

 

There are not very many data sets like LAGOS-NE that allow such streamlined access to so much data, but even then,
sometimes there is not enough to truly model the system.

 

A more proper use of LAGOS-NE for future projects would be to use it for a project with better scope.

 



4/19/2021 csu (iPosterSessions - an aMuze! Interactive system)

https://urs21-csu.ipostersessions.com/Default.aspx?s=5C-DB-4F-38-24-C8-E5-54-70-6D-9C-52-88-2D-12-B6&pdfprint=true&guestview=true 11/13

ACKNOWLEDGMENTS
 

This project was completed as part of the Ecosystem Science and Sustainability SUPER Program (Skills for Undergraduate
Participation in Ecological Research)

 

Thank you Dr. Stacy Lynn and Anna Clare Monlezun for project insperation and for organizing the SUPER program. 

 



4/19/2021 csu (iPosterSessions - an aMuze! Interactive system)

https://urs21-csu.ipostersessions.com/Default.aspx?s=5C-DB-4F-38-24-C8-E5-54-70-6D-9C-52-88-2D-12-B6&pdfprint=true&guestview=true 12/13

ABSTRACT
As more land is transformed from its natural state, the hydrology, ecological context, and water quality of landscapes across
the world are also changed (Soranno et al., 2017). A major consequence that has arisen from this mass land transformation is
the occurrence of algal blooms. Algal blooms can be identified by chlorophyll-a concentrations, but chlorophyll-a is only a
product of other nutrients and hydrologic phenomena of the area (Chen et al., 2011). Nitrogen and phosphorus are limiting
inputs of algal blooms, making them very important to algal bloom dynamics. (Carpenter et al., 2011).   With major advances
in the overall availability of data needed to assess these processes, it is now possible to conduct a study that covers a large
hydrologic area that has hundreds of lakes with verified in-situ data. Here we show the primary drivers of chlorophyll-a in 31
lakes located within the Crow River watershed (HUC-8) located west of Minneapolis, Minnesota. Using the Lake Multi-
Scaled Geospatial and Temporal Database (LAGOS-NE), and Akaike Information Criterion (AIC) stepwise modeling, a
watershed specific equation can be generated using coefficients from the model. The AIC model identified Nitrite + Nitrate
and Total Kjeldahl Nitrogen (TKN) to be the best predictor variables out of the 28 used.  Our study will demonstrate the
power of LAGOS-NE in dissecting important region-specific water quality issues.
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