
A water-what? 

Photo by Robert Rodriguez Jr. 

Presenter
Presentation Notes
Image courtesy of Scenic Hudson, Inc. 



A watershed! 

Photo by Robert Rodriguez Jr. 

Presenter
Presentation Notes
A watershed includes all of the land that drains into a particular body of water.  Remind students that water always flows downhill. Shown here is a Hudson river view, with stormking mountain in the foreground and arrows showing the approximate direction that water would flow down the landscape. This entire region ultimately drains into the Hudson River.Image courtesy of Scenic Hudson, Inc. 



What happens to water when it hits 
the ground? 

Presenter
Presentation Notes
Ask students: What happens to water when it hits the ground?Encourage them to look at the different surfaces and think about where the water that hits each of those surfaces goes.



What happens to water when it hits 
the ground? 

 Taken in by plants 
  (transpiration) 

 Runoff (into gutters, streams, rivers, lakes) 

 Percolation into ground  
(only permeable surfaces) 

 Evaporation 

Presenter
Presentation Notes
Ask students: Which areas in the image do you think will have the most runoff?  Which will have the most water taken in by plants?  Etc.



Presenter
Presentation Notes
Briefly review the water cycle using either this or the next water cycle slide.  





What determines what happens to 
water when it hits the ground? 

Presenter
Presentation Notes
Then ask: What determines what happens to water when it hits the ground? Answer: Land cover!  In this image, we see many types of land cover.  Ask: What land cover types can you identify?



Land cover 
 A description of what’s on the surface of land  
 Often described by the type or lack of vegetation 

 

 Examples:  agriculture,  urban,  hardwood forest,  conifer 
forest,  grass 

Presenter
Presentation Notes
Have students brainstorm different types of land cover.  They should be able to provide an explanation for why their land cover type is different from others.  (i.e. different size, type, and/or abundance of vegetation.)



What determines what happens to 
water when it hits the ground? 

Farms 

Forest Urban 

Mixed use 

Presenter
Presentation Notes
Shown here are four major land cover types: farms, urban areas, forests, and mixed use land cover.



Forest 

Presenter
Presentation Notes
Have the students tell a story about how water moves in this landscape during a big rainstorm.  Where does the water go? (Answer: infiltrates into the soil, is taken up by the trees and other vegetation, flows downhill into streams, reservoirs, and ultimately the Hudson River.) 



 Farms 

Presenter
Presentation Notes
In what ways might water move similarly in a forest and on farmland? How might it move differently?Similarly:  infiltrates into the soil, is taken up by the vegetation, runs into nearby holding reservoirs and streams; Differently: low vegetation doesn’t use as much water as it would in a forest, rain will wash away a lot more soil than it would in a forest (more bare ground/tilled so easily mobile, fewer leaves to break water’s speed when it hits); also carries fertilizer from farmland to streams/ponds nearby.



An 
urbanization 
gradient  

Presenter
Presentation Notes
Have a student put these images into an order of increasing urbanization. (top-right: Fishkill; bottom-left: Newburgh; bottom-right: Manhattan). Point out that Fishkill has a mixed-use landscape – lots of trees, but also lots of ‘grey’ (impermeable) surfaces.Then ask: How does water move across the landscape of Manhattan during a big storm? What implications does this have for flooding and the cleanliness of our waterways? Have them compare this with the forested and agricultural landscape.



Variables that affect water behavior 

 Rate of precipitation/melt 
 Permeability of land cover 
 Type of soil/stone 
 Saturation of soil 

 Vegetation type 
 Elevation grade 



Permeability 

 Permeability:  How well water filters 
through a substance 
Gravel:  Very high permeability 
 Sands:  High permeability 
 Silt:  Low permeability 
Clay:  Very low to impermeable 
Asphalt/cement: Impermeable 



Vegetation 

 Trees & vegetation reduce runoff 
Absorb water 
 Each 6-in. diameter tree takes up ~5 gall water/day 
 35% tree canopy cover reduces runoff by 12%  

 Leaves catch water & increase evaporation 
 Some water never hits the ground and evaporates 

off leaves 



An 
urbanization 
gradient  

Presenter
Presentation Notes
Ask:  Which landscape shown has the highest amount of vegetation?  Which has the most impermeable surfaces?  Which has the most permeable surfaces? 



 …forest! 
 Permeable soils 
 Few buildings/roads 
 

 
 

 Trees absorb a lot of water 
 Soil allows percolation into groundwater 
 Downhill runoff into natural, vegetated channels and 

streams 
 Trees and vegetation control soil erosion and limit stream 

turbidity 

When it rains… 

Bonus:  Trees and other plants filter out air & water pollutants  

Land cover: 
Forest  

Characterized by: 

Presenter
Presentation Notes
Note the added bonus of forests.



 Permeable Soils 
 Fields for crops/grazing 
 Lots of vegetation 
 Fewer trees 

 Water percolates through soils & is often diverted to 
drainages/holding ponds 

 Runoff picks up pesticides & fertilizers 
 nitrogen, phosphorus 

 Erosion can cause sediment pollution & increase turbidity 
 

Land Cover:  
Agriculture 

Characterized by: 

When it rains… 



  impermeable surfaces 
 Cement,  asphalt, buildings 

 Few trees and plants 

 Impermeable surfaces = fast-moving water, and… 
 flash flooding 
 erosion along stream banks 
 pollutants wash into waterways  

 oil, gasoline, toxins, heavy metals, salt 
 water treatment plants become overwhelmed &  
stop treating water before releasing it into rivers /streams 

 
 

When it rains… 

Land Cover:  
Urban 

Characterized by: 



 Mix of permeable & 
impermeable surfaces 
 Lawns, roads, buildings 

 Often w/ many septic systems 
 May have wells 

 water runs off impermeable surfaces  & percolates into soil 
 Steep slopes can erode from fast-moving water 
 Runoff carries pollutants from driveways/streets/sidewalks 

 fertilizer, pesticides, oil, and salts 
 septic systems can overflow, contaminating wells & 

groundwater 

Land Cover:  
Mixed 

Characterized by: 

When it rains… 



Runoff in Developed Areas 

 Water funneled to 
treatment plants 

 Highly polluted  

 Often old infrastructure 

 Pollution harms animals in 
streams and waterways. 

 Standing water breeds 
mosquitoes and smelly algae 

Presenter
Presentation Notes
Urban areas typically deal with their storm water by quickly channeling it to a water treatment facility, and with it motor oil, sediments, fertilizers, garbage and other pollutants.  Aging water treatment plants are often used despite using out-dated technology designed for a much smaller population years ago.  After treating the water as best as the facility can (which can be quite poorly done due to the above-mentioned problems), the facility releases the water into a nearby stream or waterway.  This frequently has negative impacts on local wildlife.Standing water in these impervious surfaces is prime breeding ground for nuisance organisms such as mosquitoes.



Our watershed 

Presenter
Presentation Notes
Let’s look back to our watershed as a whole.



Land cover and watershed health 

 

Presenter
Presentation Notes
This image shows the health of various streams, tributaries, lakes, and rivers in the New York portion of our watershed. �The health of these waterways is often assessed by sampling macroinvertebrate (stream bug) populations.  Some bugs can live in polluted waters, but many can’t.  If you find the ones that can’t live with pollution in your stream, you know it’s healthy.  Their absence is a good indicator that the water is not healthy.Ask: Do you see any trends in where the impaired and impacted (red and orange) waterways are compared with the healthy waters (blue)?  Many of the impacted waters in our watershed are near or along the Hudson River and associated canal systems. Ask: Why do you think we see this trend?These are typically more urban and/or agricultural areas.  You’ll see that places with big chunks of ‘blue’ (healthy waters) also correspond to mountainous regions (see brown areas in watershed map at left), where there are fewer urban areas and the land is unsuitable for agriculture.



In conclusion… 

 Land cover type has BIG effects on water runoff 
 We change the land cover everywhere we live & work 
 Communities need to use their land wisely.   

Photo by Robert Rodriguez Jr. 
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