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Soil Temperature, Moisture and pH 

In this investigation, students will measure soil temperature, moisture and pH. These 
tests are used to give an overall picture of what is going on underground at the   
monitoring site and can be repeated throughout the monitoring season to detect any 
changes.  

Time: 15 - 20 min each test 

When: Throughout the monitoring 

season 

Suggestions: Calibrate the moisture 

meter before use. 

If testing the water quality, compare 

soil temperature and pH with  water 

temperature and ph. 

 

Learning Objectives:  

Students will demonstrate the ability 
to: 

 describe the impacts of soil       

temperature, moisture and pH on 

water quality. 

 measure soil  temperature,     

moisture and pH. 

 use evidence to support a claim. 

Materials: Soil thermometer, data 

sheet, pencil, soil moisture meter,    

distilled water, plastic sandwich bag, 

trowel, 1 cup plastic measuring cup, 

pH meter, spoon, pH TesTabs kit 

Standards: 

     NGSS (DCI): 

 Elementary: ESS2.A 

                  LS2.B 

 Middle:  LS2.A 

  Refer to standards matrix for      
complete grade-level listing of all 
current and common core      
standards 

What is the Relationship between soil characteristics 
and water quality? 

Soil is an important component of any natural site. If the soil has good 
nutrients, the proper pH and moisture levels nearly anything can grow. 
This is especially true and important in riparian areas, where soils are 
usually fertile and plants have easy access to water. Plants in riparian 
areas provide a lush retreat/travel corridor for over 70% of all land 
animals. Most importantly, plants help to stabilize stream banks to  
prevent erosion and shade the stream. 

Another important role of soil is to act as a natural filter. Many     
characteristics affect soil’s ability to remove contaminants and absorb 
nutrients that can be used by plants. With the right soil conditions, 
contaminants can be removed by the soil before rainwater reaches 
groundwater or flows into a stream. Soil can also hold on to nutrients 
until plants are able to take them up to support growth. The         
temperature, moisture and pH level are some of the contributing    
factors to soil function that are easy to measure. 

Temperature  Soil is considered an insulating material and regulates 
temperature better than both water and air. Soil will usually be   
warmer when it is cool outside and cooler when it is warm outside. 
Deeper down in the soil, temperature doesn’t change on a daily basis. 
Warm water that flows through soil can be cooled down before it    
enters a stream, protecting aquatic life. 

Moisture  Water levels in soil are important factors for plant growth 
and erosion. Permeability depends upon soil texture and type. Highly 
permeable soils may leach water and nutrients. Saturated soil        
conditions and continued rainfall may result in erosion.  

pH  pH is the measurement of hydrogen ions on a logarithmic scale 
from 0-14. The value of 7 is considered neutral, values greater than   
7 are basic and below 7 is acidic. Average soil pH ranges are from      
4-8. Each plant has a specific pH range for optimal growth.          
Phosphorous, one of the three main soil nutrients, is strongly         
dependent upon soil pH. Conditions that are overly acidic or basic   
decrease phosphorous availability to plants. A higher pH may also help 
to immobilize heavy metal contaminants within the soil. Soil can also 
help to regulate the pH of water entering the stream. 

Vocabulary: riparian area, pH, neutral, basic, acidic, fertile, 
groundwater, logarithmic scale, contaminants, aquifer,         
insulating material, erosion, permeability, leach, saturated  
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Engage (classroom, pre-field) 

1. Temperature  
a. Set up an experiment to compare air    

temperature and soil temperature change 
over time (soil changes temperature more 
slowly than air). 

b. Set up an experiment showing the effect 
of soil temperature on plant growth (grow 
one plant under normal conditions, one 
plant on a heating pad, one plant in a 
bucket of ice). Show the set-up to the 
class and have them make predictions on 

the effect of soil temperature on the plant 
growth. 

2. pH    
Make sure students understand the con-
cept of pH. If necessary, carry out a pH 
activity to help them understand acid, 
neutral and alkaline conditions. 

3. Moisture     
 Set up an experiment showing 
 the effect of soil moisture on plant growth. 

Calibrate the moisture meter. Saturate an area of 
soil, place meter in saturated soil and use small 
screwdriver to turn dial of meter to 10. 

1. Identify several locations to measure soil 
moisture. Test locations that you think might 
be especially wet or dry, or are curious about.  

2. Remove the plastic cover from the tip of the 
meter and push meter tip into the soil to a 
specified depth.  

3. Record the reading on your data sheet. 
4. Measure multiple depths and areas at one  

location before moving onto the next. This 
will help to give you a better idea of the  
characteristics of your site. 

Explore (field activity) 

Soil Temperature 

Soil Moisture 

1. Choose one representative location to test soil 
temperature. For example, if most of the site 
is shaded, don’t choose the one sunny spot. 
Describe location on data sheet. 

2. Push the thermometer into soil, point down, 
and wait for reading to stabilize. Check the 
thermometer at 30 seconds and again at 1 
minute. Record temperature to the nearest 
degree once stabilized.  

3. Repeat steps 2-3 two more times in the same 
general location to give an average            
measurement.  

Materials:  

 Soil moisture meter  
 Small screwdriver  

 
 Data sheet  
 1 cup plastic measuring cup 

Materials:  

 Digital soil thermometer 
 Data sheet  
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1. Remove top 2 inches of surface soil. 
Break up and crumble the soil        
underneath to a depth of 5 inches. 

2. Remove any stones or organic matter 
such as leaves or twigs. 

3. Thoroughly wet soil with distilled    
water to a mud consistency. 

4. Shine 4 - 5 inches of the probe with 
the scrub pad. Avoid rubbing the tip. 
Work from the tip toward the probe 
handle. 

5. Clean the probe with a tissue. 
6. Push the probe vertically into the 

moistened soil to a depth of 4 - 5 
inches. Do not force it - it should go in 
smoothly. If not, try another location. 

7. Wait 1 minute and record the reading 
on your data sheet. 

Explore (field activity) 

Soil pH 

Materials:  

 Rapitest pH meter 
 Scrub pad 
 Tissue 
 

 
 Trowel 
 Distilled water 
 Data sheet  
 

Option A: Rapitest pH meter 

Option B: pH TesTabs 

Materials:  

 LaMotte pH TesTabs kit  
 Soil sample (approximately 

1 cup) 
 Plastic bag for soil sample 
 Trowel 

 
 Plastic spoon 
 Distilled or deionized water 
 Data sheet  
 Waste container 
 

1. Use trowel and bag to collect subsurface soil 
sample. Carefully remove any stones and   
organic matter such as twigs and leaves.  
Crush clumps within bag and mix.  

2. Fill included test tube up to the line with dis-
tilled or deionized water. Add 1 pH TesTab to 
test tube. 

3. Fill cap of test tube with crushed soil and add 
to test tube. 

4. Cap test tube and invert 10 times (Note that 
inverting the tube is a controlled motion and 
is NOT the same as shaking the tube). 

 

5. Stand tube upright on flat surface and let sit 
for 1 minute.  

6. Compare solution to provided color chart to 
determine soil pH. It may be helpful to place 
a white piece of paper behind the test tube to 
see the color more clearly.  

7. Record pH on data sheet. 
8. Discard solution into waste container. Rinse 

tube and cap. 
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1. Review background information on soil     
temperature, soil pH and soil moisture and its 
impact on vegetative growth and stream 
health. 

2. Compare results with previous data, if availa-
ble. Make a graph of the results and previous 
data. 

3. Develop a claim based on evidence, for      
example: 

 Based on our results, what kinds of 
plants would you expect to find at our 
site? 

 How does soil moisture and pH change 
through the seasons? 

Explain (post-field, classroom) 

Evaluate (field or classroom) 

1. Discuss conditions that may cause changes in 
soil pH, soil moisture and soil temperature.  
Include conditions that are both human-made 
and natural. 

2. Draw the pH scale and show the range that is 
best for typical riparian vegetation growth. 

 

3. Explain the relationship between soil condi-
tions such as pH, moisture and temperature 
and the growth of riparian vegetation.  

4.  Explain how soil conditions could affect the 
water quality of the stream. Be sure to       
include impacts to erosion, stream            
temperature and salmon in your explanation. 

Extend (post-field, classroom) 

1. Have students build stream table models    
depicting various soil conditions (pH,        
temperature, moisture). Plant seeds and other 
vegetation in the stream model to        
demonstrate the ability to grow vegetation 
under the given condition, as well as the    
potential for erosion for each condition. 

2. Carry out controlled experiments which 
demonstrate plant growth under the varying 

conditions of soil pH, soil moisture and soil 
temperature.  

3. Have a wetlands biologist visit the classroom 
to discuss how natural soil conditions can   
impact stream health. 

4. Project Wet Activity: Dirt to Dinner 
www.projectwet.org/media/blog.new 

 
 

 

 

 

 

 http://cwmi.css.cornell.edu/sourcesandimpacts.pdf  
 http://www.extension.umn.edu/agriculture/nutrient-management/phosphorus/the-nature-of-

phosphorus/  
 http://www.cfr.washington.edu/classes.esrm.410/ph.htm  
 http://cliffmass.blogspot.com/2011/12/surface-air-and-soil-temperatures.html  

Resources 

http://cwmi.css.cornell.edu/sourcesandimpacts.pdf
http://www.extension.umn.edu/agriculture/nutrient-management/phosphorus/the-nature-of-phosphorus/
http://www.extension.umn.edu/agriculture/nutrient-management/phosphorus/the-nature-of-phosphorus/
http://www.cfr.washington.edu/classes.esrm.410/ph.htm
http://cliffmass.blogspot.com/2011/12/surface-air-and-soil-temperatures.html
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Soil Temperature: 

Location: _____________________________________________________________________________ 

 

Soil Moisture: 

 

Soil pH: 

Method used:    ____ pH Meter     ____TesTabs kit 

pH of your sample: _______________________      
 

 Watershed Monitoring Network Soil pH, Moisture and Temperature  

Watershed: ________________________________ 
Location: __________________________________ 
Site: ______________________________________ 

Names: ________________________________ 
Class: __________________________________ 
Date: _______________Time: ______________ 

Temperature (°F) 
Trial 1 Trial 2 Trial 3 Average Site Temp 

        

Site Measurement # Depth (inches) Meter reading Notes 

          

          

          

          

          

          

          

          

          

          

          

          


