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UAS/GIS Applications and Career Pathways 

                                                               Lesson Plan   3                                                                    .                                                                 

Title of Lesson      Healthy River Assessment 
 
Time Required   50 minutes 
 
Materials                 Appendix A:  Miami Watershed Study Area 

   Appendix B:   Land Cover Ranking Student Activity (Solution) 
   Appendix C:   EPA Assessment of Healthy Streams 
   Appendix D:   Assessment Example 
   Appendix E:   Stream Assessment Student Activity (Solution) 
   Appendix F:   Discussion of Rating Examples  
   Appendix G:  UAS Connection 
   Appendix H:  Key Vocabulary 
   Computer (for Instructor) recommended 
   Projector 

Video 1:   USDA Watershed Learning Animation.  

  https://www.youtube.com/watch?v=dUlAANVBYHM   

Video 2:   Drainage Basins.  https://www.youtube.com/watch?v=v-b1nM0RbOs 

Video 3:   What is a watershed?  https://www.youtube.com/watch?v=QOrVotzBNto 

Video 4:   A study in Stream Ecology.    (USGS)   

  https://www.youtube.com/watch?v=67G5jr_t_iM 

 __________________________________________ 

 
Objectives  Students will consider how remote sensing technologies can be used to study an  

   environmental problem by. 
    -Learning about EPA assessment of healthy streams 
    -Describing the area near EPA assessments using an aerial image 
     -Considering how surrounding area may contribute to EPA assessments 

Essential Questions 

Overarching:  How can we use remote sensing to understand scientific processes in the world around us? 

Lesson Specific:  How can we use images to help us better understand the possible reasons for a poor (or very 

good) assessment of a stream’s health?  

Standards 

Environmental Science:  Global Environmental Problems and Issues:  Potable water quality and availability. 

https://www.youtube.com/watch?v=dUlAANVBYHM
https://www.youtube.com/watch?v=v-b1nM0RbOs
https://www.youtube.com/watch?v=QOrVotzBNto
https://www.youtube.com/watch?v=67G5jr_t_iM
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World Geography:  Spatial Thinking and Skills 2:  Geographic representations and geospatial technologies are 

used to investigate, analyze and communicate the results of geographic problem solving. 

World Geography:  Environment and Society 3:  Human modifications of the physical environment in one place 

often lead to changes in other places. 

 

Instructional Process 

1. Watch one of these short videos which explain drainage basins and watersheds.   Each video is sufficient for the 

lesson.  

 

USDA Watershed Learning Animation.  2010. https://www.youtube.com/watch?v=dUlAANVBYHM  (three 

minutes) 

 

Education Perfect Support Team.  This video is designed to teach students about drainage basins and river 

systems, with reference to the Amazon Basin.  Accessed at  

https://www.youtube.com/watch?v=v-b1nM0RbOs 

 

Battle River Watershed. A shed that holds water? Nope. Everyone in the world lives in a watershed. Watch this 

short video to learn what a watershed really is. 

https://www.youtube.com/watch?v=QOrVotzBNto 

 

2. Discussion:  Instructor asks class “What are some of the reasons/factors that might contribute to a healthy 

stream?  An unhealthy stream?”  Write responses on the board.  Potential Responses include: build parking lots 

that runoff to a stream;  landowners that dump soil, nutrients into streams;  runoff that includes fertilizer and 

pesticides.   

 

3. Using the Miami Valley Watershed as an example, we will investigate the relationship between the health of the 

river and possible conditions that impact that health.  Show map in Appendix A to show the extent of the 

watershed. 

 

4. Divide students into teams consisting of 3-4 students.   Each team will work together to complete  student 

activities in this module. 

 

5. Student Activity:  Let’s take a close look at the land use in the Miami Watershed?  Using the image in Appendix 

B, rank the land cover from 1 to 5.   A rank of 1 would indicate that this land cover has the highest usage in the 

watershed.   

 

Ask students:  What is the connection between the land cover and the health of a river?   Watch this video to 

gain an understanding of problems related to the health of a river.    

 

A study in Stream Ecology.    (USGS)  https://www.youtube.com/watch?v=67G5jr_t_iM   (7 minutes) 

 

https://www.youtube.com/watch?v=dUlAANVBYHM
https://www.youtube.com/watch?v=v-b1nM0RbOs
https://www.youtube.com/watch?v=QOrVotzBNto
https://www.youtube.com/watch?v=67G5jr_t_iM
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6. How can we assess the health of a watershed?  The EPA assesses the health of a watershed using six basic 

indicators – landscape condition, habitat, hydrology, geomorphology, water quality, and biological condition.  

They get this information through observation and testing.   The table in Appendix C shows the different types of 

testing.   For more information on Healthy Watersheds see WWW.epa.gov/hwp/integrated-assessment-healthy-

watersheds 

 

7. Show an example of a ranking.  Appendix D shows an example of a ‘poor’ rating.  Instructor should walk through 

how you can describe the surrounding area in detail and then consider what factors might contribute to the 

rating.  The example is detailed in Appendix D. Note that longitude and Latitude coordinates are associated to 

the website if you would like to extend this activity to search on google maps. 

 

Option:  Note that there are more examples in Appendix F.   You may want to review those examples before 

proceeding to the Student Activity.   

 

8. Student Activity.  Working on teams, ask the students to complete the chart in Appendix E.   Discuss possible 

solutions in the larger group.  Each activity asks students to first observe and describe, then they are asked to 

make an inference.   

 

9. Let’s look at a few more examples.   Instructor can review and have a discussion with students using close-up 

examples in Appendix F.   The impairments cited by the EPA for each ranking are described at the bottom of 

each image. 

 

10. Wrap-up.   How are drones being used to monitor the health of waterways? Appendix G contains some images 

of an exercise using drones to identify a chemical spill.   Ask:  How might drones be used to collect data about 

the health of streams?   

 

  

 

 

 

 

 

 

 

Further Discussion: 

1. What additional information would be useful to better understand the poor ratings located near farms? 

 

2. On your team, discuss possible examples of research that you might conduct to improve the condition of our rivers.  

UAS Connection: 

River/stream surveying     https://www.youtube.com/watch?v=QsUu1qkBiQY   (4 minutes) This 
clip includes aerial photo, 3Dmesh, measurements, and overlay with google maps. (This video is 
made by IAbove.) 
 
UAV Drone-based civil engineering – surveying of a slope and rock stabilization.  
https://www.youtube.com/watch?v=GAtRavsHrkY  (3 minutes) 
 
Recommend for Advanced High School Science class:    
Drones Used to Assess the Health of Fragile Antarctic Vegetation.    
https://www.youtube.com/watch?v=M3plkqAKj8k   (6 minutes) 
 

http://www.epa.gov/hwp/integrated-assessment-healthy-watersheds
http://www.epa.gov/hwp/integrated-assessment-healthy-watersheds
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3. What is the potential impact of this technology (satellite and sensors) on society and the environment? (Society and 

Technology Learning Standard (Topic 3).  Can your team think of environmental problems that might benefit from 

using this type of technology? 
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https://www.youtube.com/watch?v=GAtRavsHrkY
https://www.youtube.com/watch?v=QOrVotzBNto
https://www.youtube.com/watch?v=v-b1nM0RbOs
http://www.epa.gov/hwp/integrated-assessment-healthy-watersheds
https://www.youtube.com/watch?v=QsUu1qkBiQY
https://www.youtube.com/watch?v=M3plkqAKj8k
https://www.youtube.com/watch?v=dUlAANVBYHM
https://www.youtube.com/watch?v=67G5jr_t_iM
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 Appendix A:  Miami Watershed Study Area 

 

 

Great Miami River Watershed, MCD 2015  1 
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Appendix B:  Land Cover Ranking Student Activity 

 

           Land cover, MCD 2015, p. 11 1 

 

Land C  Land Cover Rank (1 being the highest usage and 5 being the lowest) 

Open    Open Water  

Developed  

For    F   Forested  

Agricultural  (Crops, Pasture, Hay)  

W          Wetlands  
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                  Appendix B:  Land Cover Ranking Student Activity (Solutions) 
 

 

 

 

 

Comparison of Land Cover, MCD 2015 1 

  

Land C  Land Cover Rank (1 being the highest usage and 5 being the lowest) 

Open    Open Water 4 

Developed 2 

For    F   Forested 3 

Agricultural  (Crops, Pasture, Hay) 1 

W          Wetlands 5 
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Appendix C:   EPA Assessment of Healthy Streams  
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Appendix D:  Assessment Example 

 

EXAMPLE 
SOLUTION 
Assessment 

Description of surrounding area Identify potential conditions 
contributing to assessment 

Poor  The testing location is near a dam and it appears that 
there are significant modifications to the stream.   There 
appears to be a large farm northwest of the test site.  A 
housing development is located to east of the testing 
location.   There are a few scattered trees.  It appears 
that these housing developments are new and houses 
are in the process of being built adjacent to the river.   
 
 

The dam might have contributed to 
the poor rating due to alterations that 
led to ‘low flow’ of water.  This 
modification could also lead to an 
increase in nutrients.  
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Instructors might use the image below to help students identify conditions relating to rating. 
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Appendix E: Stream Assessment Student Activity 

Note to the instructor:  The streams might be hard to recognize.  One of the reasons is that humans often modify rivers 

which can impact how sediments are transported, sorted, and distributed.   This image could be used as an 

exhibit/example or as a student activity.  

 

  

1 

2

3 

3

3 
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Student Activity 
Below is a close-up of the three EPA assessments identified. 

 

Long/Lat -84.4028, 40.1142 
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Long/Lat -84.4122, 30.1347 
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Long/Lat  -84.3742, 40.1403 

SOLUTION 
Assessment 

Description of surrounding area Identify potential conditions 
contributing to assessment 

1  Very good 
Assessment 
(south) 

 
 
 
 

 

2  Poor  
 
 
 
 

 

3 Very Good  
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Appendix E: Stream Assessment Student Activity (Solution) 

 

Assessment Description of surrounding area Identify potential conditions 
contributing to assessment 

1  Very good 
Assessment 
(south) 

The testing location is located near a paved road that crosses the 
river. There is a farm to the northeast that includes a row field, 
but is not directly adjacent to the river.   A long row field is also 
located west of the test area.  In the immediate area there is a 
tree buffer surrounding the river which is extensive upstream 
and leads to a forested area.   

The wooded area buffering the river 
and extensive forest upstream 
would contribute to the ‘very good’ 
assessment. 

2  Poor This testing location is in an agricultural area – perhaps row 
cultivation/planting.  The river is straight (no curves) and there is 
a large black square area to the west of the circle. The 
vegetation on either side of the stream is narrow. 

It appears that the river has been 
artificially straightened, perhaps to 
accommodate agriculture.  
Agriculture runoff and sparse trees 
might contribute to the poor rating. 

3 Very Good This testing location is on a river which has a curvy or 
meandering path.  There is a wide swath of vegetation on both 
sides of the river.  The area beyond the river is agriculture to the 
south and sparsely developed housing to the north.   

The wooded area near the river, 
upstream forests, and meandering 
river path contribute to the ‘very 
good’ rating. 
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Appendix F:   Discussion of Rating Examples 

 

Long/Lat   -84.0257, 40.4026 
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Long/Lat -84.4922, 40.2211 
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Long/Lat -84.6947, 40.2522 
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Long/Lat   -84.246400, 39.769799, 
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Appendix G:  UAS Connection 

 

This series of photos documents a demonstration of how drones might be used to identify and track a chemical spill. 
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   Appendix H:  Key Vocabulary 

 

 EPA Assessment of healthy streams 

“The National Rivers and Streams Assessment (NRSA) is a collaborative survey that provides information on the 

ecological condition of the nation’s rivers and streams and the key stressors that affect them, both on a national 

and an ecoregional scale.”  https://www.epa.gov/national-aquatic-resource-surveys/nrsa 

 

Land Cover 

“Land cover data documents how much of a region is covered by forests, wetlands, impervious surfaces, 

agriculture, and other land and water types. Water types include wetlands or open 

water.”     https://oceanservice.noaa.gov/facts/lclu.html 

 

Watershed 

“A watershed is an area of land that drains all the streams and rainfall to a common outlet such as the outflow 

of a reservoir, mouth of a bay, or any point along a stream channel. The word watershed is sometimes used 

interchangeably with drainage basin or catchment. Ridges and hills that separate two watersheds are called the 

drainage divide. The watershed consists of surface water--lakes, streams, reservoirs, and wetlands--and all the 

underlying ground water. Larger watersheds contain many smaller watersheds. It all depends on the outflow 

point; all of the land that drains water to the outflow point is the watershed for that outflow location. 

Watersheds are important because the streamflow and the water quality of a river are affected by things, 

human-induced or not, happening in the land area "above" the river-outflow point.”  

https://water.usgs.gov/edu/watershed.html 

  
 

 

The funding source for this work is the National Science Foundation Advanced 

Technological Education program.  NSF Award Number 1601038:  Building an 

Academic Pathway for the Aerial Sensing Data Analyst.  Principal Investigator:  Dr. 

Andrew D. Shepherd (andrew.shepherd@sinclair.edu) and Co-Principal 

Investigators:  Dr. Jacqueline A. Housel (jacqueline.housel@sinclair.edu) and Mr. 

Benjamin Sears (benjamin.sears@sinclair.edu) 

 

https://oceanservice.noaa.gov/facts/lclu.html
https://water.usgs.gov/edu/watershed.html
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