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Gravitational Interactions
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Key Terms:
•	 Gravity: a force that pulls objects with mass toward one another. 

•	 Mass: the amount of matter in an object; greater mass equals stronger 
gravitational pull. 

•	 Distance: the space between two objects; gravitational force decreases as 
distance increases. 

•	 Gravitational Force: the attractive force between objects with mass. 

•	 Attractive Force: a force that pulls objects toward each other. 

Background Information:
•	 Gravitational force is the natural force of attraction between any two 

objects with mass. It becomes stronger when the masses involved are 
larger and weaker when the distance between them increases. For Earth-
based systems, gravity causes water to flow downhill and gives weight to all 
physical objects. In agricultural settings, understanding gravity is essential 
for designing irrigation systems, especially in areas with uneven terrain. 

Additional Information:
•	 NASA Science - What is Gravity 
•	 CK-12: Gravity
•	 Khan Academy - Introduction to Gravity 

https://spaceplace.nasa.gov/what-is-gravity
https://flexbooks.ck12.org/cbook/ck-12-middle-school-physical-science-flexbook-2.0/section/10.6/primary/lesson/gravity-ms-ps/?referrer=search 
https://www.khanacademy.org/science/physics/centripetal-force-and-gravitation/gravity-newtonian/v/introduction-to-gravity
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Irrigation and Water Flow in Agriculture
Key Terms
• Irrigation: the process of supplying water to crops through artificial means.

• Runoff: water that flows over the surface of land that can lead to erosion or
nutrient loss.

• Slope: the incline of land affecting the direction and speed of water flow.

• Erosion: the wearing away of soil due to water or wind.

• Water Management: the planning and controlling of water movement to
support agriculture.

Background Information 
Irrigation is the artificial application of water to land to help crops grow. Different 
methods of irrigation—from traditional flood irrigation to modern drip systems—
are influenced by landscape, soil type, and crop needs. In areas with sloped 
farmland, gravity plays a major role in how water moves, making the design of 
irrigation systems critical to both crop success and environmental stewardship. 

When water flows too quickly down a slope, it may not infiltrate the soil properly, 
resulting in wasted water and uneven plant growth. Additionally, fast-moving 
water can carry topsoil and nutrients away, which damages the field and leads to 
sediment buildup in nearby waterways. These challenges can be addressed by 
incorporating slope-aware techniques, like contour plowing, terracing, or using 
gravity-fed drip systems that regulate water flow more precisely. 

Responsible water management in agriculture involves making decisions that 
balance crop needs with environmental protection. Farmers must think about 
how much water they use, how it's distributed, and how to reduce waste. By 
studying gravitational force and water movement, students can design model 
systems that mirror real-life solutions—building skills in both science and 
sustainable agriculture practices. 

Additional Information 
• USDA Natural Resources Conservation Service
• FAO (Food and Agriculture Organization) – Irrigation Methods

• American Farm Bureau Foundation for Agriculture (search Erosion)
• University of Nebraska-Lincoln Extension: Irrigation Basics
• USDA NRCS - Irrigation Water Management
• Water Well Journal Irrigation Fundamentals
• USDA Agricultural Research Service - Irrigation Methods

https://www.nrcs.usda.gov/state-offices/north-dakota/irrigation-engineering
https://www.fao.org/4/s8684e/s8684e00.htm
https://www.agfoundation.org
https://cropwatch.unl.edu/irrigation-and-water-management-curriculum/
https://www.nrcs.usda.gov/getting-assistance/other-topics/organic/nrcs-assistance-for-organic-farmers/irrigation-and-water-management
https://waterwelljournal.com/irrigation-fundamentals-9/ 
https://eprints.nwisrl.ars.usda.gov/id/eprint/1568/1/1524.pdf 
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Engineering Design in Agricultural 
Problem Solving
Key Terms
• Erosion: The process by which soil and rock are removed from the Earth's

surface by wind or water flow and transported to another location.

• Runoff: Water, often from rain or irrigation, that flows over the land surface
and can carry soil particles with it.

• Contour Farming: A farming practice that involves plowing and planting
across a slope following its elevation contour lines.

• Terracing: A method of farming that involves creating flat areas or steps on a
slope to reduce water runoff and soil erosion.

• Cover Crops: Plants grown primarily to manage soil erosion, soil fertility, and
water retention.

Background Information 
Sloped farmland is particularly vulnerable to erosion, a process where water 
carries away topsoil—the nutrient-rich layer critical for plant growth. When water 
flows too quickly down a slope, it doesn’t have time to soak into the soil. Instead, 
it picks up sediment, which reduces soil fertility and can clog waterways and 
irrigation systems. Over time, this can severely impact a farm’s productivity and 
sustainability. 

To combat erosion and maximize water usage, farmers use strategies like 
contour farming and terracing. Contour farming aligns planting with the natural 
shape of the land, slowing water flow and encouraging it to soak into the ground. 
Terracing creates step-like levels on steep slopes to reduce the speed and 
volume of water runoff. These strategies help maintain healthy soil while using 
gravity in a controlled way to support plant growth. 

Understanding erosion helps students think critically about irrigation system 
designs. By investigating how gravitational force contributes to erosion and 
runoff, students can propose responsible and sustainable agricultural solutions. 
These insights encourage decision-making that supports long-term land 
stewardship and productive farming. 

 Additional Information 
• USDA Natural Resources Conservation Service - Controlling Soil Erosion
• FAO - Global Soil Partnership
• National Geographic - Erosion Library
• Sustainable Agriculture Research and Education - Ch. 17 Managing Water
• Evaluating Gravity - Flow Irrigation
• Water Saving Techniques and Practices for On-Farm Surface Irrigation 

Systems

https://www.nrcs.usda.gov/sites/default/files/2023-01/Controlling%20Soil%20Erosion-%20Small%20Scale%20Solutions%20for%20%20your%20Farm.pdf
https://www.fao.org/global-soil-partnership/areas-of-work/soil-erosion/en/#:~:text=It%20decreases%20agricultural%20productivity%2C%20degrades,to%20displacement%20of%20human%20populations
https://education.nationalgeographic.org/resource/resource-library-erosion/
https://www.sare.org/publications/building-soils-for-better-crops/managing-water/
https://www.mdpi.com/2071-1050/10/5/1548
https://www.mdpi.com/2673-9976/3/1/46
https://www.mdpi.com/2673-9976/3/1/46 
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Gravity and Water Movement in 
Irrigation Systems
Key Terms
• Gravity: a natural force that pulls objects toward one another, especially the

Earth pulling water downward.

• Elevation: the height of a point above sea level, affecting how gravity moves
water.

• Slope: the steepness or incline of land; affects how fast water flows.

• Gravity-fed Irrigation: an irrigation method that uses gravity to move water
from a higher elevation to a lower one.

• Flow Rate: the volume of water moving through a system over time.

Background Information
Gravitational force plays a critical role in irrigation systems, especially those 
that do not rely on pumps or electricity. In gravity-fed systems, water is stored 
at a higher elevation—such as in tanks, reservoirs, or natural sources—and flows 
downward through pipes, channels, or furrows to reach crops. This is made 
possible because water always moves from higher to lower elevations under the 
influence of gravity. 

The speed and effectiveness of this water movement depend on the slope of the 
land and the height difference between the water source and the fields. Steeper 
slopes can lead to faster water flow, which may cause erosion if not managed 
properly. Gentle slopes, on the other hand, allow for more controlled and even 
water distribution. Engineers and farmers must consider elevation changes, 
distance, and pipe or channel design when building gravity-fed irrigation 
systems. 

Understanding how gravity moves water helps students think critically about 
agricultural decision-making. They begin to see how gravitational interactions 
can both benefit and challenge food production. Designing systems that use 
gravity wisely supports water conservation, crop health, and responsible land 
use. 

 Additional Information 
• U.S. Geological Survey (USGS) – gravity and water search
• Barn World - What are the challenges with using gravity-fed water systems

on modern farms?
• AREI Production Management - Irrigation Water Management
• American Society of Agricultural and Biological Engineers - Irrigation

Systems Management

https://www.usgs.gov/
https://www.barnworld.com/livestock-waterer/what-are-the-challenges-with-using-gravity-fed-water-systems-on-modern-farms/
https://www.barnworld.com/livestock-waterer/what-are-the-challenges-with-using-gravity-fed-water-systems-on-modern-farms/
https://www.waterboards.ca.gov/rwqcb9/water_issues/programs/wine_country/docs/usda%20irrigation%20water%20mgmt.pdf
https://asabe.org/portals/0/apubs/books/ism/irrigationsystemsmanagement.pdf
https://asabe.org/portals/0/apubs/books/ism/irrigationsystemsmanagement.pdf 

	Establishing The Challenge



