i ARk Lk IR CADN

PR ERY [ #i%% D602 ]

REEF I RTLAREEEE AR Y

(DR RAFFIPERT AR BAFL FRPERHLRE -

CDEE S B TR E 3 AP SAF RS S IR LRET 1E A F AN

CIFEFELKEHN  RAFIPEME FEERZPE 2 NRLF P
FH% -

N 2 2 TSN LIRS N

BN 1R

5- M
ZIEk ?]

I8

’ 1|
w ¥ - B C

[ 2 chipog) — GLOBE #74 X A #AIM —
#

T
52

&

By

%
o
s

¥z M E:>
" CRELLRN EAE B AR ARG

T~ EREH

AP LI xit

[g;&‘g%?] Ak BRB(EZHUEE) ~ FE - 5% (F 5§ 4#)

FoH RS YT EET NS IIEEY EEEEERY

FZ M BEY VI FRL R 2 RRERF
[(#-F2% 3] FFE -




I~MEp3

F-8: [Z2mmk?]

PERE

AT

T%

AR BRBEZHURE) R4 A REERIEEP PR s F 5H L 5%

| *
ToafE T Zdefed S o

T

DAL 26 0 PSR F R A0 2 F R R AER R

i i AL %«%ﬂip\ RS RAREMREF g3 - BRERPEFEZ (DR
B Fla g MERWWERR » €3 TRE c e ARPE > ¥ LT
T A B A mﬂ»&—r $Eppen (S 7?97 g BRIk > R ) o (2)d
R4 AR PRIP Gk E AL FRARG AT AL KEF oA A
4k EG 3 TR R E M ﬂﬂﬁ@ﬁ**#ﬁv—wiﬁﬁi%ic

KoL & p FRAET AR 0 TE%IP o

ﬁ% 2. ’&.g#}»ﬁiﬂif é@éé?f’% ,}\»4‘:@$ 3

HEIRRAIKNRE > CEFHAEF 2B RBTHEI F LM g > B 8
BFEFRLY R TRSIEER -

HIARBI KRBT G BTk R B F PRI F O RBT A B2
I G > T L g g o RERA BER o

9‘5% b, 4

Bt s BRI FA AW RS HERT PR




LB BN CE ALY
AR LR S R P e R IR PR K

EAER R R AR R L RN
PERE: 2V 02 RRET PRI B3 AR BLAZORAALN > - B o e S

B TR AR T P E oM Bt

=%| 22 | B2 | ==
= [ 25 |mew

— ==
R ' (5~13AE)
& | PB% | mn

=== | o8&
5 SHA:: R
_ [z == | FF

s A; BH | a7nE
5\ FES ey

EEE | mee | EE
g_ g Sc Efat
| BE | ey | CAERL
i | B |ozses
= SR E
= [mmE| gy EEI=E

HFEL F4F2 2 A FRHP AR K59 o
HH2EFMIe 50 T2 ARAL LA 2R FBF R
HFS S FL 2 AR AR AR 9 AR E o

HFA A ZHOT BRI B EEE T Y



|

£
7
=
o\
2
L0
<)
o
- |




[ i —F MRS ]

EBE L :

BREHE  2RE EEE

0 SEBEEER - X BRELE 9908 - B

H8 AR BLREEE HO R - BREHR - SEHIERSEHE 3 | | ZHL668 #8888

BHAREBKBER s - Pwsk  BRRES - || R - B0 SsES -
BHRIBE R 2FEHMAE - EHME KFORLERE -

BXELHER - ER% | FEE KBS - K
] el L
D o L-Mestle Rk O
REFHE - &
e mxms
e - i
o p
=3 BE AWHLRE K| | BE - BHER
BREHE 25| | RABLE  ZER : XRABEHE -
8L 2Roed|| B 2Ke - &S -
Re  EREHE || B5)UERES - |
(wmeeR- )|(TeseTim- ) S—

|

g =




Szh: [F-52v 3]

BH AR
HEHLEF-REEHILART > B ELE N ARy
HR2 52 AY P ppd (Y I HEIPF S FHAEFH L)
HFI T ECRGT R

HFA RRGT LEM A RS § 5 g
ﬁ%5j%h%&J£%ﬁ@,%£%EM$ﬁorm%%?ﬁﬁéﬁgo

Mi sy |3 B MRAEET

J
=

b 3 o] it g
(% et oo & | d0 RS RS
Akl RT AN o | R R A B

pE
]

=3

T

A3




Let's Explore “"Cloud” Fun (2.0)!

Event Name: Let's Explore "Cloud" Fun (2.0)!

School Name: Cianjin Junior High School [Booth Number: D602]
Instructors: Hungliang Yin, Tasiping Wu, Chiahui Tsai, Chungfu Weng
|. Objectives:

(1) To establish a foundation in scientific education for students and cultivate their interest in
participating in scientific activities.

(2) To integrate education with entertainment, allowing participants to gain knowledge and skills in
atmospheric science through the event, thus promoting science education for all.

(3) To utilize dynamic teaching methods to foster students' understanding of scientific concepts,
scientific attitudes, and scientific methods, thereby enhancing their scientific literacy.

ll. Target Audience: Students in this city and the general public

l1l. Challenge Process:

‘Instructions for the Challenge

‘Where do clouds come from?‘

— GLOBE #T4& K ABLAIE —

‘Getting to Know the Cloud Family‘

Successfully Completed: Stamp
Souvenir: Handmade Cloud Shrink Plastic.

‘Bring a Cloud Home‘

IV. Equipment:
Challenge Name Equipment
First Checkpoint Soda Pump (Cloud generator), plastic bottles,
[“Where Do Clouds Come From?”“] 75% alcohol (spray bottle)

Introduction posters for the ten major cloud
genera, cloud puzzle boards (cloud picture
cards and sky whiteboards)

Second Checkpoint
["Getting to Know the Cloud Family”]

Shrink plastic, colored markers, cutting mats,
templates for the ten cloud genera's pictures,
hole punch, oven

Third Checkpoint
["Bring a Cloud Home"]

V. Challenge Content



ICheckpoint One: "Where Do Clouds Come From?"|

Objective:
To use a soda pump (cloud generator) to help participants understand the science behind cloud
formation through an explanation of the principles and hands-on experience.

Scientific Principle:

After pressurizing a plastic bottle, the internal air pressure becomes greater than the atmospheric
pressure. When the bottle cap is quickly removed, the pressure rapidly decreases. Two
phenomena occur simultaneously: (1) The temperature decreases because the gas expands
rapidly, absorbing heat. Similar to the sensation when spraying insecticide, you can feel that the
insecticide can become cool (the gas inside the can sprays out rapidly and expands). (2) Due to the
rapid pressure drop, the water inside the soda bottle undergoes evaporation, forming water vapor.
As the water vapor cools, it condenses into visible clouds.

Procedure:

Step 1. Spray a small amount of 75% alcohol into the plastic bottle.

Step 2. Securely attach the soda pump to the bottle's mouth.

Step 3. Press the soda pump to pressurize the plastic bottle, observe the phenomena inside the
bottle, and use your hand to feel the pressure and temperature.

Step 4. After pressing the soda pump ten times, open it to release the pressure from the plastic
bottle. Observe the phenomena inside the bottle and use your hand to feel the pressure
and temperature.

Step 5. Describe the changes in phenomena, including pressure and temperature inside the
plastic bottle before and after pressurization.




ICheckpoint Two: "Getting to Know the Cloud Family|

Objective:

Through an introduction to ten major cloud genera, participants will learn about the distinctive
characteristics and weather phenomena of the ten major cloud genera. Combined with a guessing
game, this activity aims to enhance the pleasure of learning and common knowledge.

Scientific Principle:

Clouds in the sky are classified into basic types based on their shape and altitude, generally divided
into four families with ten genera. The following chart provides a simple classification and

description of their characteristics:

Activity Procedure:

Family | Genus Characteristics | Altitude
High (OCirrus (Ci) thin fibrous High
Clouds | @Cirrocumulus (Cc) | white small altitude
grain or (6~12km)
scale-like
aligned in
ripples
®Cirrostratus (Cs) veil-like layer
Middle | ®Altocumulus (Ac) lump or Middle
Clouds heap-like altitude
clouds aligned | (2.5-6km)
in rows
(®Altostratus (As) medium layer
®Nimbostratus (Ns) | dense layer
Low (®Stratocumulus (Sc) | a layer of cloud | Low
Clouds clumps with altitude
thick and thin (0.5-2.5km)
areas
@ Stratus (St) dense layer
Clouds | WCumulus (Cu) fort-like Cloud
with @®Cumulonimbus(Cb) | fort-like Bottom
Vertical are in low
Develop altitude
ment and tops
can up to
high
altitude.

Step 1. Participants receive a sky whiteboard from the checkpoint host.
Step 2. The checkpoint host introduces the shapes, characteristics, and altitudes of the ten major

cloud genera to the participants.
Step 3. Patrticipants place cloud picture cards on the sky whiteboard in their corresponding

positions.

Step 4. Participants who place all the cloud picture cards correctly can pass the checkpoint.
Step 5. As for those who cannot place cards correctly, the checkpoint host will provide further
explanations and guidance until they can pass the checkpoint.
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[ sky whiteboard ] [ cloud picture cards )

High 5 1okm

Low |[05%2I5Km

Stratus (St) Cumulus (Cu)
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High Clouds m

Cirrocumulus (Cc)

They appear on sunny days
and look like tiny, white
cloud patches shaped

like scales. They usually
gather together in neat
groups like little ripples.

Cirrus (Ci)

Altocumulus (Ac)

They appear on sunny days
as smaller cloud patches,
often in oval, fish-scale, or
wave-like shapes. They are
arranged neatly in groups.

Altostratus (As)
They appear on overcast
days and form even layers.
They look gray-white or
gray, covering the whole

sky.

Low Clouds @m

Stratus (St)

They appear on cloudy days
with low-hanging clouds
that are gray and misty like
fog. They can often cover
the tops of small hills and

\ may bring light rain.

Stratocumulus (Sc)

They appear on sunny

days as larger cloud

patches. They look

gray-white or gray with

noticeable wavy patterns
\ at the bottom.

They appear on sunny days with a fibrous
structure and look like thin, delicate treads.
They are usually white but turn yellow or
red before sunrise and after sunset.

Cirrostratus (Cs)
They appear on sunny days and look
like even layers that are transparent or
milky white. You might see a halo
around the sun or the moon when
these clouds are around. If they get
thicker, the weather may become

cloudy.

op of a Cumulonimbus Cloud
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They appear on overcast
days, and they're dark
gray, covering the whole
sky. They completely
hide the sun and the
moon and often come

: : ; Cumulonimbus(Cb)
with continuous rain.

They appear on overcast
days and often come
with thunderstorms.
They look really thick
and big, like tall
mountains with blurry
tops. The bottom of the
clouds is dark, but the
weather gets better
after the thunderstorm
is over.

Cumulus (Cu)
They appear on sunny days.
The parts touched by
sunlight look bright white,
and the bottom of the
clouds is darker. If the
clouds get thicker, it might
mean there's going to be a

| sudden rain shower.




ICheckpoint Three: "Bring a Cloud Home"]

Objective:

Participants can make a cloud with their own hands by using shrink plastic as a material. This not
only deepens their impression of various cloud shapes but also sparks their imagination. The
clouds created can be kept as mementos.

Activity Procedure:

Step 1: Choose a cloud card that you like and draw it on the smooth side of the shrink plastic with
oil-based markers.

Step 2: Color the cloud. (When using colored pencils, be sure to color on the frosted side.)

Step 3: Make a hole in the shrink plastic with a hole punch.

Step 4: Hand over the shrink plastic to the checkpoint host, who will bake it in the oven, take it out
when the shrink plastic stops shrinking and flatten it with a heavy book.

Step 5: Attach your artwork to a mobile phone strap, and you've successfully completed all the
checkpoints. Take your creation home as a memento.

1. Draw a picture and | 2. Hand over the completed picture to | 3. Remove from the oven and

punch a hole the checkpoint host to put it in the flatten it with a hardcover book.
oven.

Outline with an Preheat the oven for 3 minutes, and Remove the artwork from
oil-based marker, then | place the artwork inside for about 30 | the gven, and flatten it with a
color and punch a hole. | seconds to complete. (When the hardcover book to finish the
artwork is flipped up and then scaled .

down to its smallest size, it can be cloud-themed memorial
taken out of the oven. ornament.
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