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 The Ohio River Integrated Geospatial Interinstitutional Network (ORIGIN) is a joint 
project supported by AmericaView and undertaken by KentuckyView, OhioView, and 
West VirginiaView. 

 The goal is to use and to promote remote sensing techniques to monitor water quality, 
including harmful algal blooms (HABs), and related projects using primarily Landsat but 
also some other remote sensing data. 

 This project highlights the importance of sharing publicly available field data and 
empirical algorithms for monitoring and managing freshwater resource and community 
water supplies.

 The outreach component of the project increases awareness and understanding of 
water quality related issues from the Landsat images.

A research collaboration program - Ohio River Integrated 
Geospatial Interinstitutional Network (ORIGIN) 
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KentuckyView: Water quality mapping using Landsat imagery

Chlorophyll-a map 
using Landsat imagery

Regression 
model

Ground surveys Water-only 
image

Contact: Dr. Haluk Cetin  hcetin@murraystate.edu

Landsat imagery
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Ohio-River-Turbidity and Ohio-River-HAB mapping 
using Landsat imagery

Contact: Dr. Haluk Cetin  hcetin@murraystate.edu

GEE – Google Earth Engine
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Soil moisture and evapotranspiration (ET) mapping 
using Landsat imagery

ET distribution of Western KY from Landsat

Contact: Dr. Sung-ho Hong, shong4@murraystate.edu

 Seasonal soil moisture maps of Kentucky from 
Surface Energy Balance Algorithm for Land (SEBAL) 
provide valuable information on a variety of water 
resources issues such as evaluating water 
distributions, water use by different land surfaces, 
and better management of ground and surface water 
resources. 

Spatial variability of soil moisture in KentuckyContact: Dr. Bassil El Masri, belmasri@murraystate.edu 5
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Landsat 8-based mapping of lakes 

Landsat 8-based mapping of Lake Apopka

 KentuckyView has been involved with Kentucky 
water quality mapping projects to establish a 
methodology for mapping water quality 
parameters. 

 Factors included total suspended solids (TSS) 
concentrations, turbidity and chlorophyll-a (an 
indicator of phytoplankton biomass) using 
satellite imagery. For this project, Landsat 8, 
MODIS (Moderate Resolution Imaging 
Spectroradiometer) and Sentinel data were 
utilized to develop the needed methodology.

Contact: Dr. Haluk Cetin hcetin@murraystate.edu 6
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Landsat 8 vs Sentinel-2 for algal bloom detection in Lake Erie
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Mapping total phosphorous in the Old Woman Creek estuary using UAV (drone) 
data and NASA’s (HSI)  collected concurrently with the Landsat overpass

Next step - to scale up UAV 
and HSI to Landsat estimates 
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Effects of increasing C4-crop cover and stomatal conductance on evapotranspiration 
(ET): simulations for a Lake Erie watershed using Landsat 8

This study examined the effects of increased C4 (corn) crop cover and 
stomatal conductance on evapotranspiration (ET) rates in the Lower 
Maumee River Watershed, Ohio, USA, during the 2018 growing season.

https://www.mdpi.com/2072-4292/14/8/1914

A hypothetical increase of corn cover by as much as 100% would not significantly 
impact the watershed ET rate. Changes in the stomatal conductance of crops, 
however, impacted ET more. We suggest that the alteration of the crop stomata 
mechanism, caused largely by rapid climate change and intensive farming 
practices, should be carefully quantified. 9

ET affects the amount of surface water available for agriculture, surface runoff and water supply



Machine learning (ML) - Prediction of the Ohio River turbidity 
compiled by Tobi Ore using Sentinel-2 and Landsat data

Ground stations

West Virginia University

• Turbidity data was extracted from USGS for the 3 stations 
Station 1 (03216070) has 280 records from 12/2018 to 08/2022; 
Station 2 (03303280) has 95 records from 07/2019 to 08/2022;
Station 3 (03612600) has 74 records from 01/2021  to 08/2022.

Note: The analysis will focus on the station 1 data.

Data collection

B1 and B8A will be removed from the prediction features

Station 1 data statistical summaries
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Station 1 data statistical summaries

Pearson’s correlation and mutual information

Train-test split strategies
Strategy 1: recent 30% of the data is left out for testing
Strategy 2: every fifth measurement from start is left out for testing
Strategy 3: 30% of the data is randomly selected for testing.
Strategy 4: The features are shifted in time to create new features (potential overfitting!!!).
Data is standardized using the min-max scaler.

11



Outreach

• Webinars: UAV / drone: flying / Landsat and Sentinel-2 data processing 
• YouTube Videos: SPLIT Remote Sensing

A. Professional Websites and Outreach
Online webinars and videos:

 https://www.youtube.com/channel/UCkmhoMQihvhRb1I8DpQ2wNw
SPLIT through Art exhibition:

 https://www.bgsu.edu/news/2017/09/spatial-literacy-exhibit-shows-relationship-between-art-scienc.html
SPLIT Remote Sensing project on Water Quality and Workshop:

 https://www.bgsu.edu/arts-and-sciences/earth-environment-and-society/geospatial-laboratories/g-eco/news-and-events/spatial-literacy-workshop.html
Newspaper:

 http://www.sent-trib.com/news/front_page/workshop-at-bgsu-reveals-latest-tools-in-algae-fight/article_e5b3e7d1-de40-5403-a327-722e78a5448e.html
 http://m.sent-trib.com/news/front_page/for-bgsu-professor-lake-algae-fight-is-up-in-the/article_e839da21-1874-51c3-95f6-a2584223f92d.html?mode=jqm

12

https://splitgeoscience.com/- NSF funded program

https://www.youtube.com/channel/UCkmhoMQihvhRb1I8DpQ2wNw
https://www.bgsu.edu/news/2017/09/spatial-literacy-exhibit-shows-relationship-between-art-scienc.html
https://www.bgsu.edu/arts-and-sciences/earth-environment-and-society/geospatial-laboratories/g-eco/news-and-events/spatial-literacy-workshop.html
http://www.sent-trib.com/news/front_page/workshop-at-bgsu-reveals-latest-tools-in-algae-fight/article_e5b3e7d1-de40-5403-a327-722e78a5448e.html
http://m.sent-trib.com/news/front_page/for-bgsu-professor-lake-algae-fight-is-up-in-the/article_e839da21-1874-51c3-95f6-a2584223f92d.html?mode=jqm


Remote sensing education and outreach activities in Kentucky

 Remote sensing education and outreach activities, such as 
workshops, Earth Observation Day and Earth Day  
presentations, have helped inform and educate teachers, 
students and the public in Kentucky. 

 Train-The-Trainer (TTT) teacher workshops have been held 
at Murray State University. Several pre/in-service teachers 
and students attended the TTT workshop. 

 Several USGS and NASA products, such as Landsat 5, 7, 
and 8, DEMs, as well as aerial imagery, were utilized. 
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