Empowering Youth to Envision Community Resilience Actions around Natural Hazards

Jefferson County
Y1 - Arvada Ms

Boulder County

Y1 - Longmont MS

Larimer County
Y1 - Estes Park HS

Weld County

Y3 - note: school not selected

5

Colorado Socia

rad . o TN G]

.

Y2 - Carbondale

OF)

Garfield County

Y2 - Glenwood Springs MS

HS

Gunnison County
Y2 - Gunnison MS
Y2 - Montrose HS

L T

Alamosa County

Y3 - note: school not selected

o)

| Vulnerability Assessment &
» J

LEGEND
0[]

Social Vulnerability
High (Top 20%)

Medium to High -

eam ||

wamvoior [

WESHATEA

E ol A
N

Social Vulnerability
indictors:

Age

Speical Needs
Cheyenne Ethnicity
Race, Class
Wealth

Use of this data is limited.
Please contact the
A Colorado Division of

3 Water Resourced Dam
Safety Branch for more
information.

Source: ESRI, FEMA,
Animes U.S. Census Bureau,
CWCB, CO DWR

B
Dd

Date: 11/12/2013

Low (Bottom 20%) - |

* to envision community resilience through immersive scenario-based role play

* toinitiate conversations about hazard preparedness and responses from within communities

* to develop and implement student-led resilience action projects.

COLORADO TEACHER NEEDS ASSESSMENT

The Heart Force team conducted a needs assessment survey
with teachers across Colorado during the 2018-2019 school
year, sampling from school districts across a variety of
settings described by the Colorado Department of Education
(CDE)— Denver Metro, Urban-Suburban, Outlying City,
Outlying Town, and Remote.

Results indicated that the needs expressed by teachers in
Colorado match the goals for the HEART Force Environmental
Literacy Grant (ELG) project and also helped to identify areas
for the team to focus on.

Teachers want the support and resources we
are providing through our ELG grant
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Teachers want to use games for teaching about
natural hazards and community resilience
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Use of Role-Play and Game-Based Activities
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Teachers teach about natural hazards more
than community resilience

Have you taught, or do you currently teach your students
about community resilience or natural hazads?
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Teachers have many reasons for not teaching
about community resilience (or natural hazards)

Why is it that you currently do not teach about
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Drought occurs when precipitation is
below average levels for a sustained
period of time

Not all communities are at equal risk for
drought, infrastructure and economic factors
influence risk.

Colorado and many western states are
especially vulnerable to drought because
projected increases in temperature are
accompanied by a decrease in precipitation.

The National Drought Mitigation Center and
other groups are working to increase
drought monitoring, citizen scientists can
contribute to these efforts.

Extreme heat results in the highest death
toll of weather-related hazards. An
extreme heat event is defined as a long
period (2-3 days) of high heat with
temperatures above 90 degrees.

Extreme heat is primarily a public health
hazard and is most likely to affect those in
urban environments.

Extreme heat events are most deadly for the
youngest and oldest members of a
community, and often exacerbate existing
health difficulties.

Many steps can be taken by individuals to
prepare their own homes for extreme heat
through covering windows, adding insulation
and installing fans and air conditioning.

Floods are linked to severe weather and
high rain when the the ground is unable
to absorb additional water

* Floods are the most disruptive and expensive
type of disasters in Colorado.

 Floods are caused by precipitation that
exceeds the ground’s ability to absorb it,
usually from consecutive storms.

* Floods are often part of a cascading hazard
event which happens when multiple hazards
occur at the same time.

 Good flood maps exist for many rural
communities, but not all community
members are aware of them or understand
their implications.
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Wildfires are unplanned fires that burn in
natural areas; they can occur as part of
natural cycles but are often caused by
human actions

 Most wildfires that damage communities are
human-caused.

* Wildfires can interact with other hazards (e.g.
drought and extreme heat) and negatively
influence natural resources such as air and
water.

* Wildfires are a hazard that humans have
agency to control, but humans also engage in
behaviors that greatly increasing fire risk.

HEART Force Flood Lesson

Historic Rainfall and Flooding in Colorado

Engage (10 min.) Introduction to Flooding in Colorado — 2013 Case Study
Explore & Explain (40 min.) Exploration of Floodplains with GIS

Elaborate (50 min.) Flood Hazard —= S

Lesson Focus Case Study Summ{
The Colorado Front Range has repeat
destructive flooding due to its location
where stalled frontal systems and upsl
cause heavy rainfall events.

The catastrophic flooding of the 2013

caused by an extreme rain event that |
impacting the Front Range from Colorg
Larimer County in the north. The storn]
600% of the average September preci
rains and flooding events affected six
fourteen counties along the Front Rang
Range flood in 2013 caused nine dea
overall.

:@ HEART Force Expo Lesson

The Vocabulary of Hazards

Engage (10 min.) Alien Invasion Warm-Up Activity
Explore (15 min.) Vocabulary Matching Game
Explain (5 min.) Vocabulary Review

Elaborate & Evaluate (10 min.) Erainstorm

Lesson Focus
Vocabulary that experts use can oftg
and cause confusion, even for the e;
lesson builds students' understandin
difference between the tarms prepar
resilience. Understanding of the diffg
terms will be essential for students t
ideas and engage in convi
and stakeholders In the Resil £]

Aerial scene of the 2013

Colorado Flood S
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Defense, photo by Sgt. W.
Bonner)

s@ HEART Force Expo Lesson

Designing a Resilient Future
Introduction (4-15 min.) Design Cycle Overview
Empathize (8-40 min.) What is important to experts or users in your sector?

Lesson Overview Learning Activiti
The 2013 Colorado River Flood provid
understanding the impact of flooding irf
following leaming activities:

o Activity 1 (Engage): As a class, wi
2013 Colorado Front Range flood,
a Think-Share-Pair.

e Activity 2 (Explore & Explain): Stu|
GIS program and aerial images to
floodplain and the impact that flood
locations. Community experts discuss the Colof

(Colorado Resiliency Office, Dep{

Lesson Overview Leaming Acti

wulnerable populations could be im| Students will access prior knowledad

hypothetical location for a new affo terms (preparedness, mitigation, res|
where flood-risk is minimal and de: knowledge to categorize different col
council defending their site propos3 * Activity 1 (Engage): In sma|

Define (6-15 min.) What is your vision for improving resilience in your sector?
Ideate (15-30 min.) What are 5 radical ways to meet the community’s needs?
Focus (3-15 min.) Choose one idea to focus on

Prototype and Test (15-60 min.) Build a prototype and gather feedback
Iterate (15-60 min.) Reflect and improve the idea

Lesson Focus
Engineers, entrepreneurs, academics, and changemakers from
around the world are using a Design Process to design
solutions for a variety of problems. The process is human-
centered, generates lots of ideas, and revolves around
creativity and experimentation. The Design Process can be
utilized on a rapid scale and completed in a few hours or can
be stretched out to last a few weeks in the classroom. The Anchoring Phenomenon:
d.schagl.out of the Hasso. Plattener, Institute of Design at »  Community members and
Stanford University is a leader in Design education, and we use planners are developing
ase

their resources for the basis of this lesson. strategies to incre:
community resilience, to be

e Activity 3 (Explain & Elaborate): S|
risk in their home community and €

Grade Level: Middle School
Instructional Time: 66-235 min.

Standards Alignment:

NGSS: MS-E883-2,
CDE: MS-ESS3-GLEQ
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A : . community o t the resilience of your
community. These games draw on the structure of existing hazard o it s | S0
community sector areas, utilizing

the Design Process. Student groups will follow a structured process with time limits for each
step to scaffold their success. Each group will use a Design Process Student Handout to guide
them through the process. As the facilitator of the process, the teacher can choose to give more
or less time for certain stages, depending on the needs of the student groups at the moment.

games and are specific to the four hazards most common to
Colorado: drought, floods, extreme heat and wildfires. Our four
games use different styles of play to reflect differences in timing
between fast-acting (floods, wildfires) and more gradual
(drought, heat waves) hazards.

Unlike other lessons in the HEART Force Curriculum, this lesson does not use the 5 E structure,
instead, the lesson uses the Design Process. This teacher’s guide gives teachers guidance for

CA I B et ottt © © © |

Each game emphasizes tasks and skills that are appropriate for
kids and makes use of their talents and interests (e.g. in
communicating, transporting, supporting roles).

- The Flood Game

Flood Response Guidelines

As the flood progresses, your community will face increasing risk. Use this guideline to think about what
resources you need to respond to the changing situation.

Flood

Levels Immediate Actions Secondary Actions
Level 0
No Flooding Q No flood control action needed—address the Community Challenge.
Level 1 Task a: Send alert with automated alert/notice Task f: Have road signs or road barricades
Flood system via email, social media, reverse 911 ready to deploy to vulnerable roadways
Warning Task b: Volunteer t ready to move equipment Task g: Volunteer team ready to help with
to vulnerable river banks A evacuation A
Task c: Confirm alternate evacuation routes Task h: Arrange alternative school facilities
' 'y’Z},/ X Task d: Emergency personnel on alert and ready Task i: Organize neighborhood info
"”7:’, 4 Task e: Request additional police officers to be meeting
available with traffic redirection
Level 2 Task a: Send alert with automated alert/notice Task f: Prepare city's flood pumps
Minor system Task g: Assemble volunteer safety supplies
Flooding Task b: Deploy volunteer teams to evacuate people Task h: Coordinate a volunteer team to
and businesses in the flood zone A assist those who need help evacuating

Task c: Preparation of san

Pk Lot FLOOD GAME 3

Task e: Arrange alternative

x Cell Phone Tower
Level 3 Task a: Send alert with aut| Z¥ poiice staion Estes Park, CO
Moderate system EZ Hospital 5
Flooding Task b: Provide volunteer ¢ 9\ Medical Center
volunteers !: m':r'mm
Q b state emerge ‘, Fire Department
NANANINS Task d: Activate city’s flooc Flood Plain (100yr)
NONININS Task e: Use avolunteer te: —— 0 — 0 5
need help evacuating or ' ;:‘9 >
/ ! S\
=2 - |
Level 4 Task a: Send alert with aut y’
Major system with flood warni % The Flood Game
Flooding Task b: Coordinate volunte sean

additional bank/levee v
Task c: Activate emergenc.

Task d: Activate public trar 5165 P X
assistance with evacuat

Task e: Activate secondary
support first responders

Emergency Update #1

The rains have been falling for several days and parts of your community are starting to see signs of
" flooding. In addition, your community experiences a community challenge: a communication outage

ZONE-A

has occurred that will require resources to manage.

ZONE A: Level 2 flooding is already ZONE B: There are no flood
accurring in your zone with a levee warnings in your zone yet; and your
breach along a 100 meter stretch near Zone is at Level 1 [Flood Warning].
the main business area. Levees in other | With water levels rising quickly, you
wey Aareasare holding, but with water levels | should assess where flooding will most

rising fast, other areas in your zone are likely occur and think about potential
considered vulnerable. Two additional preparations if these areas flood. You
stretches of riverbank are likely to need | will also be responsible for helping with
reinforcement soon. the Community Challenge.

el

ZONE C: There are no flood
warnings for your zone, so your team
has bandwidth to take the lead in
addressing the Community Challenge.
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