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What Is the Great Lakes to Gulf Virtual Observatory?
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Data Sources

● IEPA Ambient Water Quality Monitoring Network
● EPA Pollutant Loading
● US Geological Survey – NWIS  ‘Super Gages’, ambient 

monitoring
● US EPA and State WQ Agencies –Water Quality Portal
● National Oceanic and Atmospheric Administration (NOAA)
● UMRR LTRM – Upper Mississippi River Restoration Long 

Term Resource Monitoring Program
● NGRREC – GREON (Great Rivers Ecological Observatory 

Network)
● Metropolitan Council, Minneapolis/St. Paul, MN
● Fox River (Illinois) Study Group
● Iowa Water Quality Information System / University of Iowa
● Gustavus Adolphus College
● Tennessee Nutrient Data
● Upper Mississippi River Restoration 
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Sources Example: Fox River Study Group
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Geospatial Contextual Layers

● SPARROW 2002 and 2012 
Models

● Hypoxia extent 2005- 2021

● State legislative district –
lower and upper chamber 
layers

● Congressional district layer

● Watershed boundaries

● River reaches layer 
and large river layer
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More Geospatial Layers

● USDA CropScape frequency layer

● NOAA precipitation layer

● State impaired waters layer

● Total annual Nitrogen from point
sources by HUC8 (average from 
2008 to 2014) layer

● Average annual Nitrogen fertilizer
inputs for 1997 to 2006 layer
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Remote Sensing and Water Quality

Working with Dr. Kaiyu Guan, University of Illinois: 

▪ Long-term, high resolution remotely sensed data for cover 
crops, tillage practices, and planting/harvesting

▪ Specifically, the impact of corn fraction and tile drainage on 
nitrogen concentration

▪ Developed algorithms to track cover crop adoption at the field 
scale in real time

▪ Allows for visualization of “What If” scenarios/Hindcasting

▪ Policy implications as annual practices (e.g., cover crops) 
require annual funding compared to structural practices that 
last longer.
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Explore Layers: HUC8 Nitrate Loading Predictions

Ma, Z., Guan, K., Peng, B., Sivapalan, M., Li, L., Pan, M., Zhou, W., Warner, R., & Zhang, J. (2023). Agricultural nitrate export patterns shaped by crop 
rotation and tile drainage. Water Research, 229, 119468.
https://doi.org/10.1016/J.WATRES.2022.119468

Nitrate loading in June (base) Nitrate loading in June (increase the corn fraction by 20%)

https://doi.org/10.1016/J.WATRES.2022.119468
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Green Infrastructure Layer
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Agricultural Conservation Practices Dashboard

Working with Dr. Reid Christianson: Minnesota Dept. of Agriculture

▪ Inventory of nonpoint source agricultural practices in the 

12 MRB mainstem states: EQIP, CSP, EPA 319

▪ Historically, coupling nutrient movement lag times with 

annual variations in rainfall and changes in rainfall 

patterns makes a simple assessment of water quality an 

incomplete measure. 

▪ Adding an estimate of mitigation efforts, through tracking 

conservation practices, allows us to extrapolate the costs 

to meet water quality goals and provides a weather-

independent assessment of efforts.
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Agricultural Conservation Practices
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State Data Portals
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Illinois Data Portal

Nitrogen Phosphorus
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● Different groups (federal agencies, states, non-profits)     
working within the Mississippi River Basin have 
different ways of presenting water quality information 
and calculating nutrient trends.

● Selecting a network of existing long-term water quality 
monitoring stations (found in the Water Quality Portal
https://www.waterqualitydata.us/) as trend sites 
and using a unified analysis method can help evaluate 
progress on nutrient reduction within the Mississippi  
River Basin and simplify the exploration of nutrient
trends across states and watersheds.

Why a Separate Nutrient Trends Dashboard?

Image from EPA

https://www.waterqualitydata.us/
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• Selected a network of existing long-term water quality 
monitoring stations as trends sites; data found in the 
Water Quality Portal   https://www.waterqualitydata.us/
from USGS, EPA, and state, federal, tribal, and local 
agencies.

• Harmonized data to create a consistent and quality-
controlled dataset unifying  parameter names, units, type 
of measurement, etc.

• Flow data from USGS National Water Information System 
(NWIS). 

• Used a unified analysis method (WRTDS) to explore 
nutrient trends across states and watersheds.

Mississippi River Nutrient Trends Analysis

Water Quality (WQ) and Streamflow (SF) sites used in preliminary matching.

• Used the longest consistent record available; we can use 
1990-2020 but get more stations for trends with 2000-2020).

https://www.waterqualitydata.us/
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Nutrient Trends Dashboard COMING SOON
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Nutrient Trends Dashboard
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Telling the Story: Story Boards and Blog Posts



PARTNERS & FUNDING

2024 THE GREAT LAKES TO GULF VIRTUAL OBSERVATORY 19



QUESTIONS 
FOR YOU 

1. How can GLTG be tailored to help present IL 

NLRS efforts?

2. What other data would you like to see?

2024 THE GREAT LAKES TO GULF VIRTUAL OBSERVATORY 20
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