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Snowflake Bentley
By: Jacqueline Briggs Martin
Wilson “Snowflake” Bentley grew up in SNOWFLAKE BENTLEY
Vermont, where the snowfalls were plenty. = e

Many people, including his father and brother,
did not understand why he spent so much time
studying snowflakes when he could be doing
other things on the farm, especially when show |
was not considered “unique” in the Vermont Z
climate. However, Snowflake Bentley's work :
pioneered what we know about snhow and
snowflakes. He was one of the first farmer-
scientists: incorporating photography and
microscopy to his work, a practice that is very
common to modern farmers today. 2

I

Jacqueline Briggs Martin  /llustrated by Mary Azarian

Did You Know? (Ag Facts) 2

e Snow can provide much needed moisture for the root development of dormant wheat
crops, and surprisingly, snow has an insulating effect on the soil.

e Farmers who raise livestock must spend extra time caring for animals when it is very cold
outside. Poultry farmers must have generators handy in case power outages occur, to keep
heat steady for brooder (heated house for chicks). They must also collect eggs 2-3 times a
day to prevent the eggs from freezing.

o Apples, broccoli, collard greens, kale, onions, pecans, and sweet potatoes are all crops that
can be in season in South Carolina during the month of December.

Discussion Questions

¢ What do you know about snowflakes?
e How did Willie learn from his mistakes?
¢ How would Bentley’s life have been different had he lived in the city?

Scan the QR code or click here

for ready to use slides.



https://docs.google.com/presentation/d/1_EsBoKBVJzR9oKupgPRMnxwJ2gdxtKXp_s6cPTilm4w/edit?usp=sharing

Grade Level(s): 2-5

Purpose: Students will explore different types of weather and discover how weather
conditions can impact farms as well as observe the change of water states as it moves through
the water cycle.

Vocabulary:

e atmosphere: a layer of gas or layers of gases that surround the Earth or another planet

e climate: the prevailing weather conditions in a specific area over a long period of time

e forecast: a prediction or estimate of future events

e meteorologist: scientist who studies weather patterns and forecasts the weather

e weather: the state of the atmosphere at a given place and time in regards to heat, dryness,
sunshine, wind, rain, etc.

e condensation: water that collects as droplets on a cold surface when humid air is in contact
with it

e evaporation: the changing of a liquid into a gas

e gas: a state of matter where a substance (such as oxygen or hydrogen) is like air and has no
fixed shape

e infiltration: to pass through a substance by filtering or permeating

e irrigation: artificial application of water to the land or soil to assist plant growth

¢ liquid: a state of matter in which a substance exhibits ability to flow freely like water; not a
solid or a gas

e precipitation: moisture in the form of rain, snow, sleet, or hail that falls to the ground

e runoff: the draining away of water from the surface of an area of land

e solid: a state of matter where a substance has a definite shape and volume; not liquid or
gaseous

e water: a transparent, odorless, tasteless liquid, a compound of hydrogen and oxygen, H2 O

Background Agricultural Connections: 3

One of the most important natural resources that covers the earth’s surface is water. All living
things depend on water for survival. As the world population continues to grow, more and
more people, plants, animals, and other living creatures need water to live. Water is a
renewable resource used over and over through evaporation, transpiration, and precipitation.
The water that is on earth now is the same water that has always been here. No “new” water is
being made.

The movement of water in and around the earth is called the water cycle. The water cycle is
continuous. Rain or snow falls on oceans and land as precipitation. The soil will soak up some of
the water. Plants will take up some of this water through their roots, and some water will move
down through the soil to become groundwater. Some of the water from the rain and snow will
run off the land into streams, marshes, lakes, and oceans. The water that remains on the
earth’s surface is called surface water. The surface water will return to the atmosphere through
evaporation. Then water vapor may form clouds that cause precipitation—rain or snow—to
occur again. The precipitation will return to the surface of the earth, and the cycle will continue.
Through different stages of the water cycle, water can be liquid, solid, or gas.

Water is extremely important for crop production because crops (plants) need water to grow. A
good crop of corn or soybeans needs at least 20 inches of water a year. Yet, almost every year,



the corn and soybeans’ water is limited to some degree by drought. Drought occurs when there
is a lack of water. Some years the summer rainfall is below normal, and some years there are
varying amounts of rainfall throughout the season. For this reason, more and more farmers are
installing irrigation systems to ensure that their crops receive an adequate amount of water.
Irrigation means watering land with artificial methods, or man-made watering. Water is taken
from lakes, rivers, streams, and wells, transported to croplands, and used to water the crops.
Irrigation is used in areas that go without rainfall for a long time. Places such as the
southwestern United States, Egypt, and Italy use irrigation during dry periods or all year.

Weather describes the state of the atmosphere, the thick blanket of air surrounding the Earth,
at a certain place and time.* Weather is caused by heat, water, and air. Temperature, the
amount and type of moisture in the air, and the strength of the wind are different components
of the weather. The average weather pattern in a location over several decades is

called climate. Climates differ depending on the region of the world.

Severe weather events such as floods, extreme cold or heat, intense winds, hail, or tornadoes
can negatively impact farms and ranches. The USDA estimates that 90% of crop losses are
relate to extreme weather.> Weather forecasts predict what the weather will be on a particular
day and can help farmers and ranchers know what to expect and plan for extreme weather.
Severe weather warnings can help farmers prevent damage to crops, animals, and properties.

Meteorologists are scientists who study weather patterns and forecast the weather by
observing air temperature, wind direction, humidity, wind speeds, clouds, precipitation,
visibility, and atmospheric pressure. Weather instruments, such as thermometers, weather
vanes, wind socks, rain gauges, barometers, hygrometers, radars, satellites, and weather
balloons, are used to record the weather.

How Weather Impacts Farms 3

Materials:

. Severe Weather Information Sheet

. Farmers Wait for Dry Weather

. How Farmers Protect Crops Against Winter Weather
« Hot, Dry Weather Takes Toll on Farm Animals

. Area Farm Crops Damaged by Severe Weather

« Tornado Smacks lowa Farm

Procedures:
¢ Askthe students, "What are examples of severe weather?"
e Have the students consider how weather conditions can affect farms.
¢ Organize the students into six groups. Assign each group a type of severe weather and
provide them with a Severe Weather Information Sheet that correlates with their assigned
type of weather. Have the groups go through the reading, watch the weather video, and
create a weather report to warn farmers and ranchers about the weather event.
* Flooding: Farmers Wait for Dry Weather
= Extreme Cold: How Farmers Protect Crops Against Winter Weather
*» Hot and Dry: Hot, Dry Weather Takes Toll on Farm Animals
» Wind: lowa Farmers Face Aftermath of Powerful Derecho Windstorm
» Hail: Area Farm Crops Damaged by Severe Weather



https://cdn.agclassroom.org/media/uploads/lp786/Extreme_Weather_Information_Sheet.pdf
https://youtu.be/L8XTA0PV95w
https://youtu.be/dM6cZ_7uUds
https://youtu.be/bWVC6oXFepc
https://youtu.be/CZafkQMJVbc
https://youtu.be/KRsYIgTTDXM
https://cdn.agclassroom.org/media/uploads/lp786/Extreme_Weather_Information_Sheet.pdf
https://youtu.be/L8XTA0PV95w
https://youtu.be/dM6cZ_7uUds
https://youtu.be/bWVC6oXFepc
https://youtu.be/k7fZrDovHrI
https://youtu.be/CZafkQMJVbc

= Tornado: Tornado Smacks lowa Farm
Weather reports can be performed live for the class or recorded. The report should describe
the weather event, what to expect, and how farmers can prepare.
Allow time for the groups to share their weather reports with the class.
Discuss the impacts of weather to farms and how detailed forecasting can help farmers
know what to expect and prepare for severe weather.

Water Cycle Demonstration 2

Materials:

Large glass bowl (that can hold a small Tupperware container inside)
Small Tupperware container

e Hot water

o Salt

e Plastic cling wrap

e lce

Procedures:

1. Explain to students that the water we have on Earth (our oceans, lakes, ponds, and even
puddles) is the same water that falls from the sky when it rains or snows? The process that
makes this possible is called the Water Cycle.

2. Pour the hot water into the large glass bowl, and add plenty of salt (you are immolating the
ocean). Stir well.

3. Place the small Tupperware container in the middle of the glass bowl on top of the salt
water (this is where you will “collect” the rain that falls.

4. Cover the top of the glass bowl with cling wrap. This will provide a place for your water to
condense into “clouds.”

5. Place several cubes of ice on top of the center of the cling wrap. The cool ice in the “sky”
will cause the evaporated water to condense when it rises up.

6. After several minutes, you should see the water condensing into “clouds” on the underside
of the cling wrap.

7. Once enough water has condensed into “clouds,” precipitation will begin. Water will drop
from the cling wrap back into the “ocean” and some of that water will fall into the small
Tupperware container.

8. Once you have collected sufficient rain water into your small container, take a drink. Notice

how it isn’t salty compared to the “ocean water” you began with. This illustrates how only
water evaporates, not the salt that’s in the water. Thus, rain water is okay to drink even
though it has evaporated from all sources of water on Earth.

Extension Activities:

Then and Now: Snowflake Bentley’s camera was said to cost as much as a herd of ten cows.
How much did a herd of ten cows cost in the late 1800s? How much does a herd of ten cows
cost today? How much did simple produce items cost in the 1800s? Did everyone have
access to produce as we do today? Research the answers to these questions, and then
discuss whether the modern farmer’s job is easier than the historical farmer’s job. Compare
and contrast the reasons.

Visit your local library or order from an on-line company a copy of Wilson

Bentley’s book, Snow Crystals. Enjoy the beautiful photographs together.


https://youtu.be/KRsYIgTTDXM

Compare the weather at your school to weather in different regions of the country or
world.

Have the students research severe weather safety tips and make posters to hang up around
the school to address severe weather events that could occur in their area.

Invite a soil and water conservationist into the classroom to talk to the students.

Look on a world map to locate where water exists as a solid, a liquid, in the land, oceans,
rivers, and lakes.

Have the students make posters to teach other students why we should not pollute water.
Hang the posters around the school.

Learn more about how water is important to us as human beings and to all other living
organisms.

Play the My American Farm interactive game Wild Water Adventures.

Suggested Companion Resources:

Weather Harvest Game
Weather Wisdoms

It Feels Like Snow

It Feels Like Snow

Sleep Tight Farm

Snow Comes to the Farm
Thunder Cake

Thunderstorm

Water is Water

Winter on the Farm

Water Pollution Demonstration
Weather Harvest Game

Water is Water

Water: Sources, Use, Conservation
The Story of Bottled Water video
My American Farm

Project WET

Science in Your Watershed

The USGS Water Science School
Water Cycle (UEN Sci-Ber Text for 4th Grade)
Water Cycle Animation

Sources/Credits:

1. Briggs Martins, Jacqueline. Snowflake Bentley, HMH Books for Young Readers, 2009.
2. North Carolina Ag in the Classroom

3. National Center for Agricultural Literacy

Suggested SC Standards Met:

English/Language Arts:

2.RL.5.1 Ask and answer literal and inferential questions to demonstrate understanding of a text; use specific
details to make inferences and draw conclusions in texts heard or read.

2.R1.5.2 Make predictions before and during reading; confirm or modify thinking.

2.R1.6.1 Retell the central idea and key details from multi-paragraph texts; summarize the text by stating the
topic of each paragraph heard, read, or viewed.


http://www.myamericanfarm.org/games/wild-water-adventures
https://agclassroom.org/matrix/resource/731/
https://agclassroom.org/matrix/resource/370/
https://agclassroom.org/matrix/resource/24/
https://agclassroom.org/matrix/resource/24/
https://agclassroom.org/matrix/resource/860/
https://agclassroom.org/matrix/resource/23/
https://agclassroom.org/matrix/resource/1152/
https://agclassroom.org/matrix/resource/1101/
https://agclassroom.org/matrix/resource/1062/
https://agclassroom.org/matrix/resource/1153/
https://agclassroom.org/matrix/resource/217/
https://agclassroom.org/matrix/resource/731/
https://agclassroom.org/matrix/resource/1062/
https://agclassroom.org/matrix/resource/216/
https://agclassroom.org/matrix/resource/531/
https://agclassroom.org/matrix/resource/434/
https://agclassroom.org/matrix/resource/733/
https://agclassroom.org/matrix/resource/577/
https://agclassroom.org/matrix/resource/734/
https://agclassroom.org/matrix/resource/732/
https://agclassroom.org/matrix/resource/578/

2.R1.7.1 Compare and contrast topics, ideas, or concepts across texts in a thematic, author, or genre study
heard, read, or viewed.

3.R1.5.1 Ask and answer literal and inferential questions to determine meaning; refer explicitly to the text to
support inferences and conclusions.

3.R1.12.3 Read and respond according to task and purpose to become selfdirected, critical readers and
thinkers.

4.R1.5.1 Ask and answer inferential questions to analyze meaning beyond the text; refer to details and
examples within a text to support inferences and conclusions.

4.R1.12.3 Read and respond according to task and purpose to become selfdirected, critical readers and
thinkers.

5.R1.5.1 Quote accurately from a text to analyze meaning in and beyond the text.

5.R1.12.3 Read and respond according to task and purpose to become selfdirected, critical readers and
thinkers.

Science (2021 standards):

2-PS1-4. Construct an argument with evidence that some changes caused by heating or cooling can be
reversed and some cannot.

2-ESS2-3. Obtain information to identify where water is found on Earth and that it can be solid or liquid.
3-ESS2-2. Obtain and combine information to describe climate patterns in different regions of the world.
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