Grade Level: 9th-12th

Objective:

Students will be able to:

Identify why global locations of the
same latitude have comparable or
dissimilar weather patterns.
Explain how the latitude of an area
affects its geographical landforms.
Describe the landforms unique to
the Florida Everglades.

Standards:

SC.912.E.6.4 - Analyze how specific
geologic processes and features
are expressed in Florida and
elsewhere.

LAFS.910.RST.1.2 - Determine the
central ideas or conclusions of a
text; summarize complex concepts,
processes, or information present-
ed in a text by paraphrasing them in
simpler but still accurate terms.
LAFS.K12.R.1.2 - Write informative/
explanatory texts, including the
narration of historical events,
scientific procedures/ experiments,
or technical processes.
LAFS.K12.SL.2.4 - Present
information, findings, and support-
ing evidence clearly, concisely,

and logically such that listeners can
follow the line of reasoning and

the organization, development,
substance, and style are appropri-
ate to purpose, audience, and task.

Everglades Literacy
Conceptual Framework
Connections:

Fundamental Concept 2
Fundamental Concept 3

EVERGLADES CURRICULUM \W\ Va\y/a

/ Environmental Factors of the Everglades - Lesson 2 g 2os

At A Glance:

Students trace the latitude of the Everglades and different locations
around the world, comparing the weather, climate, and other environmen-
tal factors of the K-O-E watershed with those of other land masses on or
near the 28th parallel.

Background:

Weather is the condition of the atmosphere at a given place and time.
Climate is a measure of the average pattern of variation in temperature,
humidity, atmospheric pressure, wind, precipitation, atmospheric particle
counts, and other meteorological variables in a given region over long
periods of time. Weather and climate are affected by numerous factors.
These include latitude, elevation, the location’s proximity to a body of
water, and ocean currents (if the location is near coast).

Latitude has a major effect on weather and climate. The angle of incom-
ing solar radiation influences seasonal temperatures of locations at
different latitudes. When the sun’'s rays strike Earth's surface near the
equator, the incoming solar radiation is more direct (nearly perpendicular
or closer to a 90" angle). Therefore, the solar radiation is concentrated
over a smaller surface area, causing warmer temperatures. At higher
latitudes, the angle of solar radiation is smaller, causing energy to be
spread over a larger area of the surface and cooler temperatures.
Because the angle of radiation varies depending on the latitude, surface
temperatures on average are warmer at lower latitudes and cooler at
higher latitudes (even though higher latitudes have more hours of daylight
during the summer months).

The proximity of land to a body of water also affects weather and climate.
Temperatures of land near a body of water are more moderate due to the
high heat capacity of water. Water absorbs and releases heat more slowly
than land. Therefore, coastal areas have a narrow daily and seasonal
temperature range. In contrast, areas with that are farther from the coast
tend to have a much wider range of seasonal and daily temperatures.

Ocean currents also affect weather and climate. While areas near the
equator receive more direct solar radiation than areas near the poles,
these areas do not constantly get warmer and warmer. This is because
the ocean currents and winds transport the heat from the lower latitudes
near the equator to higher latitudes near the poles. The direction of these
currents varies with latitude. For example, the Gulf Stream is an ocean
current that runs northeastward from the tropics along the Atlantic coast
of North America, bringing warm water fairly far north along the east
coast. The increased evaporation from the warmer water adds more
moisture into the air, increasing the humidity of the air along the coast.
Florida temperatures and humidity levels are higher and less variable
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Duration: 60 minutes

Materials:

Parallels PowerPoint

City Information Cards (1 city per
group)

Everglades Information Cards (1
per group)

Student Summary Table (1 per
student)

Paper and pencils

Vocabulary:

Biome - The world's major com-
munities; classified according to
the predominant vegetation and
characterized by adaptations of
organisms to that particular
environment.

Climate - Climate is a measure of
the average pattern of variation in

temperature, humidity, atmospher-

ic pressure, wind, precipitation,
atmospheric particle counts and
other meteorological variables in a
given region over long periods of
time.

Latitude - A location's distance
above or below the equator.
Weather - The condition of the
atmosphere at a given place and
time.

because of the Gulf Stream currents.

Finally, the elevation of a location can affect weather and climate.
Temperature normally decreases as elevation or height increases, making
locations at higher elevations colder. For every 100-meter increase in
elevation, the average temperature decreases by 0.7°C. Even in areas
located near the equator, the temperature at higher elevations is cooler.
While all four factors affect weather and climate, latitude is generally the
most important to consider. Often, locations at similar latitudes around
the globe have “parallel” temperature, precipitation, vegetation, and
other environmental similarities. However, this isn't always the case.
Many areas at the same latitude as the Everglades are deserts or
lowlands like that in Nepal.

This combination of these factors can contribute to the unique flora and
fauna endemic to each ecosystem across the same latitude.

In South Florida, the weather and climate of the Everglades is moderated
by the Gulf Stream current which circulates warm oceanic water along
the coast. Warm water affects the regional weather, particularly the
development of sea breezes, clouds and precipitation. In addition, the
natural flat topography (elevations vary only as much as 8 feet) combined
with rainfall patterns and the hydrological regime affect the distribution of
vegetation and create a mosaic of ecosystems, all interconnected
throughout the watershed. Because of these conditions, the Everglades
is home to a vast array of animals that have adapted to a subtropical
environment in which temperate climatic conditions merge with tropical
Caribbean conditions created by the Gulf Stream.

In 1979, Everglades National Park was designated a World Heritage Site
and International Biome for its unique geological composition, the
juxtaposition of subtropical and temperate habitats, the large number of
bird and reptile species, and the number of threatened and endangered
species that reside in this ecosystem. According to the nomination document:

“Everglades National Park is a superlative example of viable biological
processes and whose examples of rare and endangered species are of
universal interest and significance.” (Davis and Ogden, 1994 p. 39)

Preparation:

1. Download PowerPoint to show to class.

2. Gather materials.

3. Make class chart on white board to gather class information.

4. Make copies of Parallels — Student Summary Table (one per student),
Everglades Information Cards (one per group) and City Information
Cards (one set, to be distributed one city per group).

Procedure:

1. Show students the introductory PowerPoint. Stop the PowerPoint
after the pictures of flowers on slide 2 — 4 clicks not yet revealing the
bottom left photo. Do not tell them where the pictures are from
(these are all flowers from Nepal).



2. Tell students that these flowers are all from the same place on the
globe. Ask students, where do they think they would find these
flowers? Students might guess Florida. Now show picture number 5
with elephants and rhinos. Tell students these animals came from the
same location as the flowers. Ask again where they think the location
may be.

3. Ask students to explain what leads them to that conclusion. Tell
students that these flowers and animals are all from Nepal. Explain that
Florida is on the same latitude as Nepal (lower elevations in Nepal also
have tropical weather)

4. Ask students if they think locations around the world at the same
latitude could be expected to have similar weather, climate, vegetation,
and other environmental conditions. Have students predict which
factors might be similar.

5. Continue with the PowerPoint which discusses the concepts of weather
and climate & latitude, how they are interrelated, and how they affect
the composition of vegetative communities and other factors in the
environment. Stop the PowerPoint at slide 14 to do the activity.

6. Tell students that they will be looking at the Everglades and various
cities around the globe, all of which are on the 28th parallel.

7. Divide the class into six groups. In each group, one student will be the
reporter, the rest will be researchers.

8. Provide each group with a city information card, an Everglades informa-
tion card, and a copy of the Student Summary Table.

9. Tell students to refer to the City Information Cards and note average
altitude, climate, typical natural vegetation, typical animals found in the
region, rainfall, average temperature in winter and summer of their
assigned city, noting similarities and differences with the Everglades
under these topics.

) Average Climatic Typical Rainfall Average Temperature
City Altitude Region Vegetation (Summer/Winter)
Everglades
City X

10. Have a student representative from each group present their group’s
findings to the class. Make a class table on the white board that
summarizes their information for all the cities or use the Student
Summary Table.

11. When the table is complete, discuss the similarities and differences
between the cities. Ask students why they think these differences
occur (students should note elevation differences, rainfall differences
and the proximity of a large body of water, which increases humidity
and moderates temperature.)

12. Tell students that the Everglades is also located on the 28th parallel.
Ask students to compare the other cities with the Everglades — what
are the differences?

13. Return to the PowerPoint and view slides 15 and 16. Discuss with students
how climate, elevation all contribute to the diversity of plants and
animals in the Everglades. Ask students how they think this contributed
to the designation as a \World Heritage Site and International Biosphere.



Assessment:

In their science journal, have students respond to the following prompts:

e \We discussed in class that the Everglades is recognized as a World Heritage Site and an International Biosphere.
How do the environmental factors (e.qg. latitude, rainfall, temperature, elevation, Gulf Stream currents, climate, etc.)
present in the Everglades contribute to this designation? (Student answers will vary but should reflect an
understanding how these factors affect climate and therefore the diversity plants and animals that live there.)

e Compare and contrast the diversity of plants and animals in the Everglades with one other city at the same latitude.
What are the reasons for these differences? Please provide evidence from the lesson to back up your claims.
(Student answers will vary but should reflect the information that the class presented in the table and a solid
understanding of how the factors affect biodiversity.)

Resources:
FAU/Pine Jog Environmental Education Center.

Lane, J., Robinson, G.B., & Robinson, S.C. (1996). Parallels. In Discover a Watershed: The Everglades (173-175).
Bozeman, MT. The Watercourse, Montana State University.

http://scienceline.ucsb.edu/getkey.php?key=4048

Davis, S.M. &0Ogden, J.C (1994) Everglades, The Ecosystem and its Restoration. Boca Raton, Fl. St Lucie Press.
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