TEACHER'S GUIDE

PRIMARY SOURCE SET

WEATHER FORECASTING

Weather affects everything in our lives, including
the ability to grow food, travel to see loved ones, or
remain safe. Therefore, people have always looked
for patterns in the weather, hoping to make accurate

forecasts

HISTORICAL BACKGROUND

A Search for Weather Patterns

As early as 650 B.C., ancient civilizations made
observations of the world around them and looked
for patterns in the changing of the seasons, in
clouds and in the stars, hoping to forecast future
weather events. From such observations, weather
lore was developed. Thus, a “red sky at night”
would lead to fair weather and “sailor's delight,”
whereas “red sky at morning” portended bad
weather, for a “sailor’s warning.” For centuries,
people have made causal connections between
observable phenomena and future weather

events, and some weather lore persists today.

Ambient Data Collection and Recording

Collecting quantifiable weather measurements,
such as temperature or air pressure, can also
reveal patterns for weather prediction. From
the 15th to the 18th centuries in Europe, a
number of now well-known weather instruments
were developed for just this purpose. These
include the thermometer (temperature), the
barometer (air pressure), the anemometer

(wind speed), and the hygrometer (humidity).
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Men with weather balloon on roof of U.S.
Weather Bureau Building
https://www.loc.gov/item/hec2013003701/

Thomas Jefferson became a pioneer in weather
data collection and recording in the United States
in the mid to late 18th century. He faithfully
collected weather data twice daily at his home in
Monticello and encouraged his friends to do the
same, following his precise timing and format in
their locations. Jefferson believed that, if people
throughout the country simultaneously collected
weather data, they could create a global picture
of meteorological conditions. He was also keenly
interested in how his weather records could aid
society. Using a combination of his measurements,
along with anecdotal observations from “the elderly,”
(Jefferson’s phrase) he speculated that over the years
Virginia had undergone steady “climate change” that
was affecting its agriculture, though it should be
noted that this claim was hotly debated at the time.

Real-Time Sharing of Weather Data
The invention of the telegraph in 1835 and the
subsequent emergence of telegraph networks
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revolutionized weather forecasting. The ability to
communicate data and observations in real time
over great distances allowed for the creation of
weather maps over large geographical areas, so
that patterns could be studied on a greater scale.
It also enabled timely communications of weather
events such as storm systems to help save lives and
property. With the emergence of telegraph networks,
weather observation stations began popping up all
over the globe. In 1870, the United States National
Weather Service was officially formed as part of the
U.S. Army Signal Corps, cementing the importance

of weather prediction as a U.S. national priority.

Advances in Engineering, Technology and
Mathematics

Over time, engineering enhancements and
innovations have enabled weather forecasting to
become more accurate. For example, people had
attached weather instruments to hot air balloons
and kites to collect data in the upper atmosphere
since the late 18th century. By the early 1900s,
manned aircraft were used as well. But until
the radiosonde was invented in the 1920s, no
one method could simultaneously travel to high
altitudes, operate in all kinds of weather, and
provide real-time data to individuals on the ground.
The radiosonde was a lightweight box equipped
with weather instruments and a radio transmitter,
carried high into the atmosphere in an unmanned
balloon, which could travel to great heights and in
inclement weather. Although the balloons would
eventually burst, while they were rising weather
measurements could be transmitted real-time to a
ground station for analysis. Today, we use weather
satellites in space and hurricane hunter aircraft that
fly through the eye of storms to collect weather data.

The 20th century also saw the emergence
of the notion that weather forecasts could
be made with the help of mathematics and

computers, by feeding data into equations,

solving them, and creating weather models.

Today, meteorologists continue to develop new tools
and methods to make predictions more accurate. But
while the details evolve, some basic tenets remain
the same: an ongoing search for weather patterns
to predict what will happen in the future seeks to
help communities prepare and keep people safe.
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SUGGESTIONS FOR TEACHERS

Using The Children’s Object Book, younger students might investigate a season represented in the book. Take
students outdoors to compare what they see in their own world to how the season is represented in the book.
Brainstorm a list of items they connect with the season, and then compare it to the images. Challenge students
to differentiate between characteristics of weather in a season and how they react to that weather. For example,

the weather in winter may be cold. Students may react to the weather by wearing a coat, hat, and gloves.

Invite students to examine a weather instrument represented in the set. Ask them what it is meant to measure
and how it measures. Challenge students to explore structure and function by recreating the weather instrument
and testing it outdoors as part of an interactive engineering project. Ask students: Does the student-created
instrument measure weather data in the same way as the illustrated instrument? Does the student design offer

any improvements?

Guide students through a paired analysis of Thomas Jefferson’s weather data tables and George Washington’s
weather diary. How does each represent data? Students can collect weather data in the same way Jefferson
and Washington did and use the data to look for patterns over time. Ask students: Why would one method be
preferred over the other? What insights into purpose and benefits does this comparison provide? What evidence

from the analysis and your own weather data collection supports your ideas?

Several primary sources in the set address why recognizing weather patterns and predicting the weather is
important. Ask students to create a list of reasons weather prediction has been important based on selections

from the primary source set. What reasons would students add from personal experience?
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ADDITIONAL RESOURCES

Topics in Chronicling America: Natural Wonders, Disasters and the Environment

http://www.loc.gov/rr/news/topics/topicsSubject.html#disasters

Inside Adams Blog: Weather
http://blogs.loc.gov/inside_adams/category/weather/

Science Reference Services: Climatology, Meteorology, Weather

http://www.loc.gov/rr/scitech/subjectguides/climatologysg.html
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PRIMARY SOURCES WITH CITATIONS

The Children’s Object Book. Book. London and New York: Frederick Warne & Co., 188>.
From Library of Congress, Rare Book and Special Collections Division.
http://www.loc.gov/item/42048867/

“[Anenometer].” Illustration. 1722. From Library of Congress, Prints and Photographs
Division.
https://www.loc.gov/item/2002699943

“[Diagram of an early barometer or measuring device].” Illustration. 1715. From Library of
Congress, Prints and Photographs Division.
https://www.loc.gov/item/2002699941/

Jefferson, Thomas. Volume 2: Weather Record, 1776 to 1818. Manuscript. 1776-1818.
From Library of Congress, The Thomas Jefferson Papers, 1606-1827.
https://www.loc.gov/item/mtjbib026574

Jefferson, Thomas. Notes on the state of Virginia. Boston: Lilly and Wait, 1832. Book. From
Library of Congress, Capital and the Bay: Narratives of Washington and the Chesapeake
Bay Region.

https://www.loc.gov/item/03004902

Washington, George. Diary January 1 — June 19, 1775. Manuscript. From Library of
Congress, George Washington Papers.

http://memory.loc.gov/cgi-bin/ampage?collld=mgw1&fileName=mgw1lb/gwpage751.db&recNum=13

“Proverbs Prove Useful to Forecast Weather.” The Evening Missourian. Newspaper.
Columbia, MO: Jul. 30, 1920. From Library of Congress, Chronicling America: Historic
American Newspapers.

http://chroniclingamerica.loc.gov/lccn/sn89066315/1920-07-30/ed-1/seq-3/
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https://www.loc.gov/item/2002699943
http://www.loc.gov/resource/rbc.2003juv48867/?sp=14
https://www.loc.gov/item/2002699943
http://www.loc.gov/item/2002699941/
http://www.loc.gov/resource/mtj7.059_0055_0102/?sp=3
http://www.loc.gov/item/03004902
http://memory.loc.gov/cgi-bin/ampage?collId=mgw1&fileName=mgw1b/gwpage751.db&recNum=13
http://chroniclingamerica.loc.gov/lccn/sn89066315/1920-07-30/ed-1/seq-3/
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“Groundhog and Katydid Replaced by Modern Weather Forecaster.” The Columbia
evening Missourian. Newspaper. Columbia, MO: Jan. 27, 1921. From Library of Congress,
Chronicling America: Historic American Newspapers.
http://chroniclingamerica.loc.gov/lccn/sn89066316/1921-01-27/ed-1/seq-6/

“[U.S. Weather Bureau. Snow gauge.]” Photograph. Between 1909 and 1920. From
Library of Congress, National Photo Company Collection.
https://www.loc.gov/item/npc2008000571

Harris and Ewing, photographer. *[Men with weather balloon on roof of U.S. Weather Bureau
building, Washington, D.C.]” Photograph. 1936 or 1937. From Library of Congress, Harris &
Ewing Collection.

https://www.loc.gov/item/hec2013003701

“U.S. Weather Bureau” Photograph. Between 1909 and 1920. From Library of Congress,
National Photo Company Collection.
https://www.loc.gov/item/npc2008000573/

Harris and Ewing, photographer. “[U.S. WEATHER BUREAU. INSTRUMENTS.]” Photograph.
Between 1905 and 1945. From Library of Congress, Harris & Ewing Collection.
https://www.loc.gov/item/hec2009007427

“How the Weather is Forecasted by the United States Government.” The Ronan pioneer.
Newspaper. Ronan, MT: May 8, 1914. From Library of Congress, Chronicling America:
Historic American Newspapers.

http://chroniclingamerica.loc.gov/lccn/sn86075298/1914-05-08/ed-1/seq-1/

“Pulling down the Secrets of the upper air.” E/ Paso herald. Newspaper. El Paso, TX: April
15, 1912. From Library of Congress, Chronicling America: Historic American Newspapers.
http://chroniclingamerica.loc.gov/lccn/sn88084272/1912-04-15/ed-1/seq-10/
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http://chroniclingamerica.loc.gov/lccn/sn89066316/1921-01-27/ed-1/seq-6/
http://www.loc.gov/item/npc2008000571/
http://www.loc.gov/item/hec2013003701/
http://www.loc.gov/item/hec2009007427/
http://chroniclingamerica.loc.gov/lccn/sn86075298/1914-05-08/ed-1/seq-1/
http://chroniclingamerica.loc.gov/lccn/sn88084272/1912-04-15/ed-1/seq-10/

;;};¢

Mr.Wilbur Wright,
Dayton,
Dear Sir:

Reply:

Prism Climate Group. USDA plant hardiness zone map: United States. Map. 2005. From
Library of Congress, Geography and Map Division.
https://www.loc.gov/item/2013585127

Smith, J. Warren. Correspondence: United States Weather Bureau, 1899 to 1906, 1927
to 1932, 1940 to 1943. 1899. Letter. From Library of Congress, Wilbur and Orville Wright
Papers at the Library of Congress.

https://www.loc.gov/item/wright002592

Henry, Joseph. Rain Chart of the U.S. (1872). Map. 1872. From Library of Congress,
Geography and Maps Division.
https://www.loc.gov/resource/g3701gm.gct00008/?sp=56

“Interview with Kerwin C. Nailor” by Casey Snyder and Denise Walsh. From Library of
Congress, Veterans History Project. Film.
http://memory.loc.gov/diglib/vhp/story/loc.natlib.afc2001001.81127/

(9:00-13:40)
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http://www.loc.gov/item/2013585127
http://www.loc.gov/resource/mwright.03255/?sp=10
http://memory.loc.gov/diglib/vhp/story/loc.natlib.afc2001001.81127/
http://www.loc.gov/resource/g3701gm.gct00008/?sp=56



