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Lesson 4: Answer Key

Scoring Guidance for Explaining and Forecasting Tsunami Risk
Scoring Guidance: In this assessment it is important to look for how students are using the key ideas from Lessons 1, 2, and 3 to support their reasoning. It is less important
that students have a response that matches the expected student response. For each prompt, the key ideas students should be bringing to the task are noted within the “+’s.”

Note on instruction going forward: This is the primary individual assessment opportunity for the DCI element ESS3.B Natural Hazards (Mapping the history of natural hazards
in a region, combined with an understanding of related geologic forces can help forecast the locations and likelihoods of future events.). Tsunami forecasting is a combination
of using historical data to know which communities are at risk, using real-time earthquake data to know if a tsunami could result, and then studying how waves form and move
to understand how quickly and severe they may damage communities. If students are struggling with ideas related to this DCI, consider making connections to forecasting
experiences they have likely experienced in their local community such as:

Weather forecasts for severe storms: Ask students how they think weather forecasters know that a storm is approaching? What conditions might exist (link back to
ideas in OpenSciEd Unit 6.3: Why does a lot of hail, rain, or snow fall at some times and not others? (Storms Unit)?
Predicting high fire danger: Students living in places prone to fires likely have experiences with “high fire danger” signs or forecasts. Ask students what data scientists
use to know the fire danger is high (e.g, high temperatures, dry fuel, high winds).

Use these local examples to help students make connections to the data tsunami forecasters use to predict if a tsunami will form, and if it does, which communities will be
affected.

Part 1. A shallow earthquake of 7.6 magnitude occurs along a colliding plate boundary in the Pacific Ocean. They immediately send tsunami warning signals to countries along
the Pacific Ocean. Why are tsunami warnings sent out when this type of earthquake occurs? In your explanation, make sure to include: why this type of earthquake could
cause a tsunami to form and how the resulting tsunami forms.

Student responses should include:
+ A claim responding to the question, such as, tsunami warnings are sent out when shallow earthquakes occur along a colliding plate boundary because these are the types of
earthquakes that tend to cause tsunamis.
+ An explanatory chain of events that links the type of earthquake to how a tsunami forms including:

+ When the ocean floor physically moves during the earthquake, and this movement causes a wave to form in the
ocean water above where the earthquake happens. The bigger the movement of the ocean floor, the bigger the wave
that results.
+ These shallow and strong earthquakes tend to cause tsunamis because they can cause greater movement in the
ocean floor.

Part 2. When tsunami warnings are issued, they are sent to all the places that could be affected even though some
places are at higher risk than others. The map below shows the location of the earthquake and four places where the
tsunami warning was sent.

2a. Use the map and think about what you know about tsunamis and how they affect places along the coasts.
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2b. Complete the table to rate which places are most at risk for  tsunami damage, based on how quickly it will be impacted and the risk for damage.

There are multiple ways a student could complete the table below, student responses should be consistent with the following ideas:
+ The places closer to the earthquake will be impacted more quickly by the tsunami.
+ Ideal response order is Place D, Place C, Place B, Place A.
+ Damage can be damage to property, or people, or both.
+ The higher the elevation of a location or further from the shoreline, the less likely the waves will reach that location with high impact.
+ Place D and Place A should rank higher risk than Place B and Place C based on elevation and the likelihood of people and property damage at that location.

Location and Description How Quickly Impacted Risk for Damage

A description of each location.
(Place A - Place D)

Based on what you know about waves,
rank the places by how quickly they will

be impacted by the tsunami.
(1 first  -  4 last)

Based on the description of each place,
which are most at risk for damage?

(1 highest risk - 4 lowest risk)

Place A: This is a busy fishing
community on the coast. It is flat
and right on the water’s edge with
lots of boats and businesses.

4 2

Place B: This is a larger city near the
ocean. Most homes and buildings
are in the higher elevations of the
hills nearby.

3 3 (or 4)

Place C: This is a rural, industrial
area with not many people along a
hilly coast.

2 4 (or 3)

Place D: This is a popular tourist
town with hotels on the flat beach
and lots of people.

1 1

2c. Based on your rankings in the table, which place is most at risk for damage from this tsunami? Explain your choice and consider the time to impact and possible risk of
damage.

Student responses will vary, but their reasoning should include the following key ideas:
+ The place that is closest to the earthquake location will have the least amount of warning time and therefor,e the least amount of time to evacuate and put protective
measures in place.
+ The place with low elevation (or flatter, near to water) and high people activity is likely to experience damage to both people and the surrounding property.
+ Ideal student response: Place D or Place A would rank the highest for risk because they are flat and near the water, and lots of people are there, but Place A has more warning
time to evacuate people and secure property. Place B has lots of people, but they have more warning time, and the homes are higher in elevation. Place C doesn’t have many
people so less people could be injured, but the waves might damage the factories.
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