My NASA Data - Lesson Plans

Which Eruption was Larger? A Data Expedition
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Purpose

Students will explore NASA resources to understand the aerosol hazards associated with volcanoes,
as well as compare the aerosols associated with two distinctly different volcanoes in 2018.

Learning Objectives

Analyze data to find evidence of volcanic activity.

Analyze more than one data source for evidence of activity.
Make a claim based on evidence of which eruption was larger.
Explain the evidence and reasoning used to make a claim.

Why Does NASA Study This Phenomenon?
NASA Getting the Big Picture

NASA uses satellites for many different purposes. Watch this video for general information.

Source

About the NASA Disasters Program


https://youtu.be/rA_VCLzvbvM
https://youtu.be/rA_VCLzvbvM

The Disasters Applications area promotes the use of Earth observations to improve prediction of,
preparation for, response to, and recovery from natural and technological disasters. Disaster
applications and applied research on natural hazards support emergency preparedness leaders in
developing mitigation approaches, such as early warning systems, and providing information and
maps to disaster response and recovery teams.

Source

In order to accomplish these goals, satellite data are used. To study volcanoes, multiple instruments
on satellites are used. Those highlighted in this lesson are the OMI and MISR instruments.

About OMI

The Ozone Monitoring Instrument (OMI) instrument can distinguish between aerosol types, such as
smoke, dust, and sulfates, and measures cloud pressure and coverage, which provides data to
derive tropospheric ozone.

OMI continues the TOMS record for total ozone and other atmospheric parameters related to ozone
chemistry and climate. OMI measurements are highly synergistic with the other instruments on the
Aura platform.

The OMI instrument employs hyperspectral imaging in a push-broom mode to observe solar
backscatter radiation in the visible and ultraviolet. The hyperspectral capabilities improve the
accuracy and precision of the total 0zone amounts and also allow for accurate radiometric and
wavelength self calibration over the long term.

The instrument is a contribution of the Netherlands's Agency for Aerospace Programs (NIVR) in
collaboration with the Finnish Meteorological Institute (FMI) to the Aura mission.

Source
MISR
This instrument is aboard the NASA Terra Satellite launched on December 18, 1999.

Most satellite instruments look only straight down, or toward the edge of the planet. To fully
understand Earth’s climate, and to determine how it may be changing, we need to know the amount
of sunlight that is scattered in different directions under natural conditions. MISR is a new type of
instrument designed to address this need — it views the Earth with cameras pointed at nine different
angles. One camera points toward nadir, and the others provide forward and aftward view angles, at
the Earth’s surface, of 26.1°, 45.6°, 60.0°, and 70.5°. As the instrument flies overhead, each region
of the Earth’s surface is successively imaged by all nine cameras in each of four wavelengths (blue,
green, red, and near-infrared).

In addition to improving our understanding of the fate of sunlight in the Earth’s environment, MISR
data can distinguish different types of clouds, aerosol particles, and surfaces. Specifically, MISR will
monitor the monthly, seasonal, and long-term trends in:

¢ the amount and type of atmospheric aerosol particles, including those formed by natural
sources and by human activities;


https://disasters.nasa.gov/
https://aura.gsfc.nasa.gov/omi.html

¢ the amount, types, and heights of clouds; and
e the distribution of land surface cover, including vegetation canopy structure

Source
Essential Questions

1. Which eruption was larger?
2. What evidence do you have to support your claim?

Materials Required

Student Sheets

Kilauea 2018 Monthly Sulfur Dioxide Images
Kilauea 2018 Monthly Aerosol Images

Kilauea 2018 Monthly Aerosols Graph

Kilauea 2018 Sulfur Dioxide Graph

Claim Evidence Reasoning Document with Rubric

Technology Requirements

¢ Internet Required

Prerequisites Student Knowledge

¢ Ability to read a line graph
¢ Understanding of latitude and longitude

Student Misconception

Students may think that all volcanoes erupt violently.

Source: Ohio State University

Procedure

Developing Our Understanding

Section 1: Watch the NASA video: Fire, Ice, and Safer Skies: NASA Satellites Track Volcanic

Clouds which describes hazards of volcanic emissions. Answer the questions on the Student Sheets
about the video.

1. Why are volcanic emissions a problem?
2. What is NASA tracking to try to help predict emissions?

Section 2: Watch NASA's Earth Minute: My Name is Aerosol and answer the following questions on
the Student Sheets.


https://terra.nasa.gov/about/terra-instruments/misr
https://beyondpenguins.ehe.osu.edu/issue/earths-changing-surface/common-misconceptions-about-weathering-erosion-volcanoes-and-earthquakes

1. Identify different sources of aerosols.

2. What are the effects of aerosols?

3. How does NASA study aerosols?

4. Why does NASA study aerosols?

5. If there are so many different sources of aerosols, how can we know that aerosols we are
seeing in data are from a volcano?

Section 3: Watch the following animation featuring aerosols near Kilauea, Hawaii in 2018
and answer the following animation questions.

1. Did you see any noticeable change over the course of 2018 in aerosols? Describe the range
of data values.
2. What might have caused this?

Section 4: Now, view the animation below showing a satellite's view of sulfur dioxide data
near Kilauea, Hawaii in 2018. Sulfur dioxide is a particular kind of aerosol commonly associated with
volcanoes. Answer the following questions.

1. What was the trend over the course of the year?
2. What months do you think experienced the most emissions?
3. Provide at least two pieces of evidence for your answer to the last question?

Section 5: Pooling Data to See the Big Picture
Analyze both line graphs:

1. What new insights do the line graphs offer that the animations do not?
2. What is the benefit of using line graphs for these kinds of data?

3. What can you claim about the aerosols during 2018 for Hawaii?

4. What can you claim about the SO, during 2018 for Hawaii?

5. What can you not claim about these data values?

Applying Your Understanding

Overview of the Project

Students: Imagine this...You are studying volcanoes and have learned about the 2018 Kilauea
volcano in Hawaii. Some of your classmates say it was the biggest eruption in 2018, but you read
online that there was a larger eruption in 2018 on an Island in the South Pacific somewhere that you
later learn is Ambae Island on the island nation of Vanuatu. Your teacher has offered your choice of a
week without homework or 15 bonus points on a test for the first student to prove their claim using
data with evidence and explain their reasoning.



The natural-color image of Ambae Island on July 27, 2018.
Credit: NASA Earth Observatory/Lauren Dauphin

You want to earn the prize from the teacher but the online source you read didn’t have any data. You
have decided to explore NASA resources to learn more about volcanoes and use the My NASA Data
Earth System Data Explorer to find some data, draw a conclusion, and make an argument to support
the conclusion.

Your Task:
1. You will research the aerosol and SO, data for the 2018 Ambae Island eruption using the

Earth System Data Explorer to access these same data. NOTE: Review the Youtube videos
to learn how to use the Earth System Data Explorer.

o Watch the tutorial "Getting Started with the Earth System Data Explorer" and
"Using Coordinates with the Earth System Data Explorer"”.

2. Analyze the data for both volcanoes to draw a conclusion.

3. Make a claim to identify the volcano with the largest eruption in 2018 and construct an
argument for your conclusion.

4. Complete a claim-evidence-reasoning document (see Google Slide) to support your
argument.

Collect Evidence about the Ambae Island Volcano

1. Use the map and the following coordinates to help create a map of this region in the Earth


https://mynasadata.larc.nasa.gov/EarthSystemLAS/UI.vm

Map of the general location of Ambae Island. Credit: Google Maps

2. Create a line graph and mapped monthly images for both datasets for Ambae Island in 2018.
These datasets can be found under the Atmosphere in Aerosols: 1.) Monthly Aerosol Optical
Depth and 2.) Monthly Air Column Concentration of SO2.

= Atmosphere
= All Data

= Aerosols @
Daily Aerosol Optical Depth
Monthly Aerosol Optical Depth
Monthly Air Column Concentration of NO2
Monthly Air Column Concentration of SO2

Analyzing the Ambae Eruption Data

Review the maps and the line graphs for Monthly Aerosol Optical Depth and Monthly Air Column
Concentration of SO, data.

1. Which month do you think had the most volcanic activity?
2. What evidence do you have to support your answer?

Comparing Volcanic Eruptions for 2018

Now compare Ambae Eruption Data with data from Kilauea, Hawaii.

1. Bvsiam BriadapplesamAgeRacoisisart ifologriedRRS 08 I8asiclad8 7R (Compare the
eruption month for Kilauea to the eruption month for Ambae.)

2. How do the graphs compare for the months of volcanic activity? (Compare the eruption month
for Kilauea to the eruption month for Ambae.)

3. Which eruption do you think was larger?

4. Do the images and graphs both support your conclusion? Explain.

5. Which type of evidence is the most precise?

Support your Claim with Evidence

1. Complete the Claim-Evidence-Reasoning table in the Google Slide.



2. The rubric used for evaluation is included with the Claim-Evidence-Reasoning table.


http://www.tcpdf.org

