Section 8: The Sun and its Effects

Section 8 Question: What are sunspots and solar flares and what is
their effect on Earth?
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What Do You See?
(cartoon)

What Do You Think?

Consider the following debate between two students regarding the energy given off by
Earth's surface.

Student #1: The Sun mainly gives off visible light and so does Earth's surface because
I can see it during the daytime.

Student #2: Butf that's just reflected sunlight. Earth's surface is much cooler than the Sun
and mostly gives off energy closer to the kind that our bodies give off —
infrared light. I'm not sure, but | think the surface probably radiates infrared
light during both the daytime and the nighttime based upon its temperature.

Do you agree or disagree with either or both of the students? Explain your reasoning.

What Do You Think Now?
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Focus Question A: What can we learn from observing sunspot activity?

Explore:
Using the information on the next page, construct a graph of sunspot
activity

Observe:
(What patterns can you see in the data that you have plotted?)
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Table 1: Sunspot Activity

— Sunspots L SUNSpots — Sunspots bl Sunspots
1859 121 1827 65.0 1955 RO 1583 66,6
1900 95 1928 T1.B 1956 1417 15984 45.9
1901 27 1929 649 1957 1802 1985 175
19032 5.0 1530 15,7 1958 ig4g 1586 12.4
1903 24.4 1531 2.2 1959 1580 15987 29.4
1904 420 1532 LA 1960 123 1588 100, 2
1905 B35 1933 5T 1961 539 1569 157.6
1906 538 1534 BT 19462 Erf 1950 142.6
19407 62.0 1535 3861 19463 IrTe 15491 145.7
1908 8.5 1535 7.7 1964 10.2 1992 94.3
1909 439 1837 1144 1945 151 1293 546
190 18.6 1538 108.6 1966 aio 14504 29.9
1311 ) 15939 8.8 1967 938 15995 17.5
19012 16 1840 &7.E 19&E 1059 150k -
1913 14 1841 47.5 1964 1055 16497 21.5
1504 9.6 1542 Jo.E 1970 1045 1594 64,3
1915 £F4 1543 16.3 1971 666 15549 93.3
1916 LT | 1544 8.6 1872 B89 2000 119.6
@y 1039 1545 3.z 1973 .0 2001 111.0
1918 806 15845 92,6 1974 4.5 2002 10,0
1914 b1b 1847 151.6 1975 155% 200 B63.7
1920 76 1543 136.3 1976 126 200 a0.4
1821 6.1 1543 1347 1977 IT5 2005 29.8
1932 4.2 1550 839 1978 525 2006 15.2
1933 58 1951 B4 1878 1554 2007 1.5
1924 6.7 1554 N5 1980 1546 200 L9
1925 £33 1553 13.% 1931 104 2009 3
1926 319 1554 4.4 1942 1159 2010 16.5%

The number of swpots on the visible wolar wourface & counted by many solar observatories and & averaged
into & single-standardized quantity called the surspot number This explaing the dedmal values in the table.
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Mapping grid
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Observe:
Claim:
Evidence:
RETURN TO WDYTN
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DIGGING DEEPER

Structure of the Sun

e Nuclear fusion
occurs in the core
of the Sun where
hydrogen atoms
are fused together
to create helium
and energy in the
form of heat and
light.

e Energyis
absorbed and
reemitted in the
radiative zone.

e Energyis
transferred
through the
movement of
gases in the
convective zone.

e The Sun’s
atmosphere
consists of three
layers.

Layer the illustration of the Sun as shown in the
video.
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Earth’s solar Energy budget

e Ofallthe Describe the role of dust and gas in Earth’s
incoming solar energy budget.
radiation from the
Sun, about half is
absorbed by the
surface of Earth.

e Therestis either
absorbed by the Describe the role of ozone in Earth’s
atmosphere or atmosphere.
reflected or
scattered back
into space by
Earth or clouds.

radiated radiated to \_,/ total loss to space

directly to space from Incoming Solar by reflection and
space from clouds and Radiation: 100% scattering: 30%
Earth: 6% atmosphere: 64%
<o ——_/\\- @ 5
reflected by

conduction and
rising air: 7% \ absorbed by atmosphere: 6%
atmosphere: 16%

carried to clouds and @ -. reflected by
atmosphere by latent heat clouds: 20%
in water vapor: 23% absorbed by

' \ clouds: 3% * Cﬁ

radiation absorbed by 'eﬂiff;gc?f%nh :
atmosphere: 15% '
absorbed by land

—and oceans: 51%—""‘%
— e e — — -
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Sunspots Solar Flares

e Sunspots appear
as dark areas on
the visible surface
of the Sun

e Sunspots form
where magnetic
lines poke through
the surface of the
Sun.

e Solar flares can
release large
amounts of
radiationin a
short amount of
time.

What information can sunspots tell us about the
Sun?

How can Sunspots and solar flares affect here
on Earth?
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Chapter 1, Section 8 E.B.C.
The Sun and its Effects

24

Name:

Period:

Question

(2)

A. Supporting Evidence (3)

B. Supporting Evidence (3)

A. Supporting Evidence (3)

B. Supporting Evidence (3)

Analysis

(6)

. Analysis
. Evidence o v .
Claim L . A justification that connects the evidence to the
. Scientific data that supports the claim. The . .
A statement or conclusion that answers the i _ claims. It shows why the data counts as evidence by
. ) data needs to be appropriate and sufficient to . . - I R
original question/problem. . using appropriate and sufficient scientific principles
support the claim.
and vocabulary.
0 Does not make a claim, or makes an inaccurate Does not provide evidence, or only provides Does not provide an analysis, or only provides an
claim. inaccurate or vague evidence. irrelevant analysis.
1 Makes an accurate but vague or incomplete Provides vague evidence and does not include Repeats evidence and links it to claim, but does not
claim. specific data. include specific scientific principles.
. Provides correct evidence but does not Connects all evidence to the claims using scientific
2 Makes accurate and complete claim. . . .
include specific data. principles or vocabulary but not both.
3 Provides correct evidence and includes Connects all evidence to both claims using scientific
specific data. principles and vocabulary.
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CHECKING UP: Page 103, 1 through 3 (2 points each)

14

1.

Earth has an albedo about 0.3 (8 points)

I.  Inyour own words, describe what this means.

II. Is Earth’s albedo constant? Why or why not?

lll.  How does changing a planets albedo change a planet’s temperature? Why does this
occur?

IV. If Earth’s albedo was higher, but Earth was farther away from the Sun, could Earth have

the same temperature? Why or why not?
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