	Color Me a Watershed
	Name: __________________________________________

Period:  _________________ 


Summary

Through interpretation of maps, students observe how development can affect a watershed.

Objectives

To recognize that population growth and settlement cause changes in land use, and analyze how land use variations in a watershed can affect the runoff of water.

Background

Resource managers and policymakers use maps to monitor land use changes that could contribute to increased amounts of runoff flowing into a river.  Vast amounts of public and private time, energy, and money have been invested in research projects specifically designed to collect land use data.  Land uses that are monitored include, but are not limited to:  urban (residential, parks, and business); agriculture (pastures and corn, soybean, wheat, sunflower, tomato, pineapple, and lettuce production); industry; transportation systems (roads, railroads, and trails); and public lands (refuges, parks, and monuments).  

Land use changes can have significant impact on a region’s water resources.  Streams, lakes, and other bodies of water collect water drained from the surrounding land area, called a watershed or drainage basin.  After periods of precipitation or during snowmelt, surface water is captured by the soil and vegetation, stored in ground water and in plants, and slowly released into the collection site (e.g., a stream).

Resources managers are developing and using Geographic Information Systems (GIS) to store and generate land use maps electronically.  Although the process of collecting the data is tedious work, the ease of generating usable maps and map overlays is significant.  For example, a water manager could generate a map that shows a river’s watershed and 

major tributaries, its floodplains, and the locations of urban dwellings (homes and businesses), to display areas likely to be impacted by floods.  This information is valuable to local governments, planners, Realtors, bankers, homeowners, and others.  This map could also be compared to similar land use maps from 10, 20, or 30 years ago.

One way watershed managers study drainage basins is by measuring streamflow.  Determining how much water is discharged by a watershed involves measuring the amount of water (volume) that flows past a point over a period of time (velocity).  Streamflow is measured in cubic feet per second (cfs) or cubic meters per second (cms).

 
By measuring the amount of water flowing through a stream channel over a period of years, scientists calculate average streamflow.  When streamflow changes significantly from its normal quantities, watershed managers investigate reasons for this anomaly.  The amount of water discharged by a watershed is influenced by soil conditions, vegetative coverings, and human settlement patterns.  Wetlands, forests, and prairies capture and store more water than paved roads and parking lots.  Consequently, urban areas will have more runoff than areas covered with vegetation.

Water managers carefully assess land use changes and set development policy accordingly.  For example, in areas that are susceptible to erosion, the incorporation of soil conservation measures (e.g., planting cover crops on farmland and establishing grassed waterways) can significantly reduce erosion and stream sediment load.  Managers may designate lands susceptible erosion so that landowners are required to plant vegetation on them.  In urban areas, local governments may set aside natural areas to serve as filters for storm water runoff, based on runoff data and stream water quality problems.  In each situation, using maps to understand past and present land use helps water managers better predict future problems.

Procedure

1. Look at maps A, B, and C.  These maps represent changes in this area over 100 years.  Designate each land area with a different color.  Use the same color scheme for all maps.
2. Compare the sizes of the different areas on the map and among the maps.  Compare the plant cover and land use practices in each of these periods on Table 1, then answer the following questions.
a. What happens to the amount of forested land as you go from map A to C?  ____________________ _____________________________________________________________________________
b. Which map has the most land devoted to human settlements? _______________________________ _____________________________________________________________________________
c. Where are the most of the human settlements located? ___________________________________ _____________________________________________________________________________
d. What effect might these human settlements have on the watershed? __________________________ _____________________________________________________________________________
e. Would you have handled development differently?  ______________ Why or why not? ___________ _____________________________________________________________________________
3. Determine the land area of each map and the amount of area occupied by each type of land coverage (e.g., forest, wetland, and farmland).  Each unit on the grid equals 1 km2.  Write the number of squares under the “km2” column on the table below.  Then, divide this number by 360 (total number of squares on the map), multiply this answer by 100%, and write the number in the “%” column on the second table below.
Table 1.  Area of Land Coverage

	
	Map A
	Map B
	Map C

	Land Coverage
	km2
	%
	km2
	%
	km2
	%

	Forest
	
	
	
	
	
	

	Grassland
	
	
	
	
	
	

	Wetland
	
	
	
	
	
	

	Residential
	
	
	
	
	
	

	Agriculture
	
	
	
	
	
	

	Stream
	
	
	
	
	
	


Table 2.  Volume of Rain and Volume of Runoff (in billions)

	
	Map A
	Map B
	Map C

	Land Coverage with % Runoff
	Volume

(m3)
	Runoff

(m3)
	Volume

(m3)
	Runoff

(m3)
	Volume

(m3)
	Runoff

(m3)

	Forest – 

20%
	9.45
	1.89
	8.1
	1.62
	5.55
	1.11

	Grassland – 10%
	1.0
	0.1
	0.7
	0.07
	0.3
	0.03

	Wetland – 

5%
	0.85
	0.425
	0.65
	0.325
	0.25
	0.12

	Residential – 90%
	0.65
	0.585
	1.65
	1.485
	2.9
	2.61

	Agriculture – 30%
	0.3
	0.15
	1.35
	0.45
	3.45
	1.04

	Total 

Runoff
	2.7675
	3.6125
	4.797

	Total Runoff + Stream Discharge
	8.3175
	9.1625
	10.3475


Post-Lab Questions

1. Compare the land area occupied by farms, towns, and natural areas in a watershed during different time periods.  How are they different?  ______________________________________________________ ________________________________________________________________________________
2. Describe how surface runoff is influenced by changes in land use. _______________________________ ________________________________________________________________________________
3. Explain how you would design a city plan that regulates urban runoffs. ___________________________ ________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________ ________________________________________________________________________________
4. Which absorbs more water, concrete or forest? ____________________________________________
5. Which map represents the watershed that is able to capture and store the most water? _____________ 
6. What problems could arise if water runs quickly over a surface material, rather than moving slowly or soaking in? _______________________________________________________________________ ________________________________________________________________________________
7. How might the water quality of the stream be affected by changes in the watershed? _________________ ________________________________________________________________________________
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