Computer-Based Games, Simulations and Virtual Labs
for Climate, Weather and Atmospheric Science Education

Randy Russell (rrussell@ucar.edu)

UCAR science education

Games, simulations and animations
available on the Spark web site: The Very, Very Simple Climate Model
- spark.ucar.edu/games H

- spark.ucar.edu/interactives o

Carbon Dioxide Emissions
(Gigatons Carbon per Year)
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Everything shown here can be viewed online at:

spark.ucar.edu/ams-2013-games-simulations-poster

(or scan the QR code above!)
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Time step size:

Clouds Memory/Matching Game —

Show which graph(s)?

Links to numerous games, simulations, and virtual labs
from many different sources spanning a broad range of
_ STEM (Science, Technology, Engineering and Math)
T education topics (including weather, climate, Earth

|| CO2 Emission Rate
|| CO2 Concentration
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AKE A THUNDERSTORM

High Level Temperature @
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| Change Settings | | Ceisius | | Credits .{ 'I.Kr;r m T::_:dn;mmnns only happen under certain | . . . .
. . i science and atmospheric science topics):
---and Supportlng % . :E"l.:‘e?hlghandnnarthugmundtnmahua
resou rces: WT What happens when temperature near the

T et —— - think of it as a “one-stop shopping” compendium or

e like a lit review or consumer reports listing

- each entry includes a screenshot, brief description,
link, source, and cost (if any... most are free!)

- coming soon: sorting, rating, and commenting features

Interactives in use on large touchscreen
displays in public visitor exhibits in
NCAR’s Mesa Lab in Boulder:

| - available for use by others (contact us!)
u S Earth’s Energy Budget - coming to our web site soon
- collaboration with the COMET Program

Climate Sensitivity
Calculator

Carbon Dioxide Concentration (ppmv)
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Congratulations! Youw've e
a big storm! Choose other
combinations to make a
smaller thunderstorm.

Sun’s Brightness = 1368 watts/m*2
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Sort Clouds by Altitude

Example entries:

Cumulus clowds are mostly found low in the atmosphere. The
bases of these puffy clouds usually form below 6,500 feet (2
km), though the tops of cumulus clouds extend higher.
sometimes, when the atmosphere is dry, cumulus clouds
appear a bit higher up. These clouds are made up of milllons
of tiny water droplets.

High Clouds

16,000-43, 0004t (5,000-13,000m)

Carbon Bathtub I\/Iodel Animations

Create a
Snowstorm

The high pressure system is
bringing air from the north,
while the low pressure system
is bringing air in from the south
and east.

NOAA Games “Planet Arcade”

Description: a large collection (25 items as of January 2013) of games and puzzles
from the U.S. National Oceanic and Atmospheric Administration (NOAA)

URL: games.noaa.gov
Creators: NOAA Ocean Service Education
Cost: free

# Chose the temperatures and
. meisture source on the map to

Nice job! You chose the right

Bl What's an upslope snow storm? @ ::-.gnmd;::rt:'.a“d made an upslope
W :

) Upsiope snow slomms develop w when a _...-.
& fows upslope loward the mountaing .As
eold motsl air Ases, i cools and condenses, E(‘_
= A snow forrmes, Aniag walh wery mdist 7I‘-’.'!
- pnshpaﬂ-:-w & prong 1o very heawy
- snowlall
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g What's a hghﬁl"ﬂﬂ-ﬂ. e system? ﬂé
f-,.-.__ql-.._. - — 9 s s i

. What's a low pressure system? rﬂu-

Description: role-playing strategy game teaches about interactions between
natural hazards and human decisions in a Gulf Coast
barrier island community.

URL: www.dd.ucar.edu

Creators: National Center for Atmospheric Research (NCAR)

Cost: free

Also: Atmospheric Chemistry Molecules I t/
memory game (tiles shown below): _.,mmnsnhere‘
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FORECAST A ﬁ

HURRICANE

n the Atlantic

Touch a Cloud fo Learn More

The hurrica
Ocean. Whe mmllltg?

‘ Select an upper-level high (H) an
low (L), the n press Go.

E-alm:t other highllow combinations
and see how the paths differ.
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What is a hurricane? &

Why do hurricanes take g
different tracks?

Humicanes are steared by bands of upper
IE'I.'H'MM Bufl regions of highs and lows

upper almosphere can tum them in
nnnnnnnnn s,

MANY more available online, including:

What's an upper-level low? &
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What's an upper-devel high?

Coming soon: advanced level - player must
match equivalent representations, not just -
identical images (requires thinking!): e ot o
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. . E - What makes a hurricane stronger? What :
Start Recording Altitude: x4 makes a hurricane weaker? . What do these clouds lock like?
- -3 30 - The temperature of the sea, moisture in Rows of curlicues that resemble ocean waves
_a the air, and high winds all play a role.
. = - Drag the hurricane over the ocean to see - Lol Il CHIICES
- Altitude Recording Interval: < whagt R From the top of fog layers to as high as 30,000
- 20 : - feet (ground level o ¢ km)
) A
The size of sto What are they made of?
A e size of storms | ;
ce crystals and/or water droplets
A The Saffir-Simpson hurricane scale is used to 53
: describe the strength of hurricanes based on wind
10- & B e e e el What do they tell us about the weather?
A RS 2t (b, while catocory 5 sbinne have e Winds are stronger near the top of these fair-
A % _vinds over 155 mph. . . Condit tty good for strong huri here. The wate weather clouds than at the bottom, which
s ) | . ke * CNCRKRNS are pretly g LG SIrong NUmeanas nere, 2 waler . . =i
A Sl Ca & is warm, the winds are calm up high, and the air is humid. gives ihe clouds their wavelike shape
A . =i Moisture _
0- . e Fun facts:
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The process behind Kelvin-Helmoltz clouds
also occurs in ocean waves and the Sun's
coronag
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NASA Climate Kids WikiWatershed EPA Recycle City Jason Project: Resilient Planet




