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Hands-on, Outdoor Experiment

Materials Needed

Rain and Soil

Summary

We all know that when it rains, much of the water drains directly into the ground. But why?

Soil is made up of four main components:
minerals, organic matter, water, and air.
Ideal percentages of each is shown in the
figure below, but in reality the percent-

Procedure

1.

Create your own ring infiltrometer using
the instructions found on page 2.

ages vary from location to location. Water 2. Locate two patches of soil or grass near
Access to a green space or th h ; il k (but not directly next to) each other:
el moves throush open spaces in sott known one people have walked on quite a bit
Ring infiltrometers (supplies needed: as “pores.” More and larger pores allow and gnepmostly undisturbedq ’
large metal coffee can or other clean water to move freely, whereas fewer and ' o : )
metal can, ruler, marker) smaller pores restrict water movement. Re- 3 Sink your infiltrometers about a third of
Water stricted flow can cause water to pool at the t:e waykmto the ;0“ ‘_T_‘ each patl;:h t(|)<
Graduated cylinder surface, resulting in big muddy patches. It Eh: Z)?Irorymrja::a) e. (Try to not break up
Stopwatch can also cause water to flow over the land ' grass. ' o
. face, leading to erosion. 4. At the first patch, fill the infiltrometer
Tiller or garden spade . ' with water to your pre-marked line and
Compaction of soil can contribute to the start the stopvzatchp Continue adding
Time size and numbers of pores. Soi.l can become water to the line and measuring the
Terdar B e - 70 s compacted many ways, and this can have amount added as you go. After two min-
Student class time - 45 minutes-1 hour long-term effects. For example, when utes, stop the stop watch and note the
American settlers traveled the Oregon Trail time and total volume of water added.
Student Learning Outcomes in their wagons in the 18005,'soil became 5. Repeat the experiment at the other
Student Wb ble t d tand: SO Compacted that we can still see wheel patch (or run the experiments simultane-
I-lljov?/nwsa:gr mcE;st tehrgL:Jgnh ;';?l clnial: ruts today. Try the following experiment ously with two teams).
How to calculate water movement and draw your own conclusions about 6. Calculate the infiltration rate (see page
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compaction and pore size in soil.

2 by dividing the depth of water that ran
through in the time elapsed.

The composition of a silt loam soil is often con-
sidered the “ideal” soil for growth of most plants
with 45% mineral particles, 5% organic matter, and
50% pore space evenly occupied by water and air.
Credit: University of Minnesota Extension
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Procedure
Calculations:
To compute infiltration rates from your experiment, you will need to convert the volume
of water to a water depth, and then divide by the elapsed time. Follow these steps to
reduce your data and compute infiltration rates for each experiment. Keep in mind that
1 cm3=1 mL. All measurements should be recorded using metric units.

1. Calculate the surface area (A) of the infiltrometer from the radius (r) of the ring.

A =0or2 (r is measured in cm, and A is measured in cm2)

2. Compute depth of water infiltrated (H) as the volume of water (V) divided by the
surface area (A) of the infiltrometer. H=V/A (Hisincm, Visin cm3, Ais in cm2)

3. Convert the elapsed time (t) in minutes and seconds to time in seconds. .

4. Compute infiltration rate (I) by dividing water depth (H) by elapsed time (t). |1 =H/t

5. Record any relevant observations about the site condition, including amount and
density of vegetation, evidence of soil compaction, etc.

Extension: Repeat the experiment by locating a third area that can be tilled. Till an
area of soil uniformly using a tiller or garden spades without destroying medium-sized
soil clods. Once the soil has been tilled to a “fluffy” consistency, stomp down on half of
the tilled area to compact it.

Discussion

View image of macropores and micropores below and discuss:

» What factors affect water infiltration, storage, and runoff in soils?

» How do surface soil aggregation, compaction, and porosity affect infiltration,
storage, and runoff?

» Based on what you’ve learned, what practices would you implement or avoid at
your home or school?
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Make your own
Ring Infiltrometer

A ring infiltrometer (in-fill-trah-met-urh)
is a device scientists use to measure how
fast water infiltrates (runs into) soil. Our
version will be a little simpler, but not
by much.

Materials:
Coffee Can

Can opener

Ruler

Permanent Marker

1. Cut the bottom off of the coffee can
so that you have a tube that’s open on
both sides. A can opener should do the
trick.

2. Next, mark two lines all around the
inside of the coffee can. Each line should
be about 1/3 of the way from each end of
the can (about 6 cm). Make sure you use
the ruler to measure all the way around to
ensure your line is straight.

Credit: Emily Fuger
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*Student Worksheet courtesy of Missaukee Conservation District

Conservation Education Activity: Infiltration

Find: Equation: Answer:
1. Calculate Surface Area (A) A =ir? A=
2. Solve for Height (H)- remember volume in | H=V/A H=

mL is equal to volume in cm3

3. Convert time to seconds (t) 1 minute = 60 seconds t=

4. Calculate infiltration rate (l) I =H/A I=

Site Condition:

Density of Vegetation:

Evidence of Soil Compaction:

Other Relevant Observations:
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