
Cumulonimbus Clouds 
reaching high into the atmosphere 

Cumulonimbus clouds are much larger and taller than fair 
weather cumulus. They can exist as individual towers or form 
a line of towers called a squall line. The tops of 
cumulonimbus clouds can easily reach 39,000 feet (12,000 
meters) or higher. 

NOA A Storm Spotters Gjjiide^-r 
— U.Pf niinois Cloud Catalog r-

Other Cloud Types 
There is also a collection of miscellaneous cloud types 

which dci not fit into the previous four groups. These cloud 
types irolude contrails, billow clouds, mammatus, orographic 
and pileus clouds. 

Source; Hall, S., et al. (1999, October 25). WW2010! 
The weather world 2010 proiect. Retrieved January 8, 2001 
from the World Wide Web: 
http://ww2010.atmos.uiuc.edu/(Gh)/home.rxml 

45 











Part 2 

Materials and Tools; 

"Eair th's Time Zones" Handout #1 (Please see Management) 
Yarn 

Papkr numbers from 1-24, and from 00:00-24:00 (printed 
on index cards) 
Glo€be 

Fla shlight 

Procedures 

1. Ask students if they think dawn occurs at the same time 
for everybody on the same side of the Earth. Review^ 
with students how and why dawn occurs at different times 

different parts of the Earth. For example, when iton 
dawn here this morning, was it also dawn in Newwas 

York? If necessary repeat the demonstrations in Part 1. 
2. Discuss with students that because dawn occurs at 

dif ferent times, we have separated the Earth into time 
>es, so that everyone gets the same amount of daylight 

in their day. (See "Time Zones" under Background 
Information)

tribute Handout #1, "Earth's Time Zones." Have 

zoni 

3. Dis 
stiI Using yarn, have4ents locate Greenwich, England. 
th•| students copy the lines for the time zones At the 
end of Part 2 is an Extension for more advanced 
StU'udents. 

4. Distribute the paper numbers, 1-24, one to a student, 
Have the student with the nu^er 1 stand in the middle 
of the room, they will represent the time zone for 
Gr'€eenwich, England. Have the students with the numbers 
2-24 decide , from the map, where their time zone would 
be in relation to the Greenwich Time Zone. Have them 
StAnd to one side or the other of the "Greenwich Zone" 
to represent this. The order should be: 12, 13, 14, 
15 16, 17, 18, 19, 20, 21, 22, 23, 24, l(GMT), 2, 3, 4, 
5, 6, 7, 8, 9, 10, 11. Have the students form a circle 
so. that they can see that the numbers are really in 

der (remind students that the Earth is round and that 
th6 poster is only what we use to see all of the Earth 
at one time). Have the students notice what numbers are 
opAosite in the circle, for example the 1 and the 13 
sblould^be opposite each other. Have the students stand 
ba,^k in a line, and place their number cards on the 

or 

flO'€or. . . € 

5.Distribute the numbers 00:00-24:00. Explain to the 
Sttidents why the X-38 uses a 24 hour clock (because the 
mii' itary and many foreign countries where it might land 

it). Have the student with the 00:00 stand at GMTus 

(1 Have the students with the numbers 01:00-24:00 
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stand next to the numbered cards representing the time 
zones that they think their numbers belong to. The 
ordesr should be: 11:00, 12:00, 13:00, 14:00, 15:00, 
16;6o, 17:00, 18:00, 19:00, 20:00, 21:00, 22:00, 23:00, 
24:00, 00:00, 01:00, 02:00, 03:00, 04:00, 05:00, 06:00, 
07:6o, 08:00, 09:00, 10:00. Have the students again 
stand in a circle. They should notice that the 00:00 is 
directly across from 12:00. Discuss with students that 
the 12:00 zone is where the International Date Line can 
be found. 

Extension for step 3: 
Instead of using Handout #1, students can construct 

their own time zones poster using Handout #7a-l. This one 
does not include the time zones, so you may want to use the 
key to Handout #7 as well. 

Materials (per student or student group): 
complete set of copies of Handout #7a-l (p 75-86) 

• scissors 

• tape or staples 
• yarn 

• copies of Handout #1 (optional) 

Directions: 

1. Direct the students to trim the time zone poster 
sections so that they will fit neatly together. 

2. Assemble the poster by taping or stapling the sections 
together. 

3. Using yarn, run a line through Greenwich, connecting 
poj.nt A on the top of the map to point a on the bottom. 
Have the students connect the other points to create the 
time zones on the map. (They may use Handout #1 as a 
key). 
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Part 3 

Materials and Tools: 

"Earth's Hemispheres" Handout #2 
"Earth's Quadrants" Handout #3 
"Lines of Latitude" Handout #4 
'Lines of Longitude" Handout #5 
'Coordinates Give Us the Place of a Space" Handout #6 
Globe or map (accessible to each student) 

Procedures 

1. Ask students how they might find a place that they have 
never been to before. (Answer: using directions) 
Review with students the four cardinal directions (you 
may wish to label the walls of your classroom 
accordingly, if they are not labeled already). Discuss 
how the X-38/CRV uses these directions too to find a 
good place to land in an emergency. (See "The X-38" in 
the Background Information) 

2. Distribute the "Earth's Hemispheres" Handout (#2). 
Discuss with students that the Earth can be divided into 
Northerti and Southern Hemispheres, divided by the 
Equator. The Earth can also be divided into Eastern and 
Western Hemispheres, divided by the Prime Meridian. 
Have the students complete Handout #2. 

3. Distribute the "Earth's Quadrants" Handout (#3). 
Discuss with students, that if you combine the four 
heitiispheres, they produce four imaginary sections, or 
quadrants (see "Hemispheres and Quadrants" in the 
Bacjkground Information). These quadrants are what give
uslminor directions of the compass rose: North-East 
(NE), North-west (NW), South-East (SE), and South-West 
(sW) (the major directions are simply North, South, 
East, and West). Have the students complete Handout #3. 

4. Aslc students if they think that they could find a place
th^y were looking for (like Disneyland or their home) 
knowing only which quadrant it was in. (Answer: No. 
Thire are many places in each quadrant.) Discuss that 
huriians have put more imaginary lines on the Earth 
besides the Equator and the Prime Meridian. These line 
are called lines of latitude (parallels) and lines of 
longitude (meridians). 

5. Discuss with students that the lines that run 
horizontally (from East to West) are lines of latitude. 
Th4 Equator is a line of latitude, and represents 0° 
(zero degrees) latitude. The lines of latitude are 
labeled either North or South depending on which 
hemisphere they are in, and they are numbered starting 

at the equator (0°) to 180°. (See "Latitude and 
Longitude" in the Background Information) Distribute 

60 



Longitude" in the Background Information) Distribute 
the "Lines of Latitude" Handout (#4), and discuss the 
top half of the worksheet with the students. Have the 
students complete the bottom half with the aid of a 
globe or map. *If your resources do not have the places 
on this worksheet, before the lesson find a place nearby 
that is shown. Have the students then approximate their 
ans\i7ers. 

Discuss with students that the lines that run vertically 
(from North to South) are lines of longitude. The Prime 
Meridian is a line of longitude, and represents 00/360° 
longitude. The lines of longitude are labeled either 
Eas~ or West depending on which hemisphere they are in, 
and they are niombered starting at the Prime Meridian 
(0°) all the way around the earth, back to the Prime 
Meridian (which would then represent 360°). (See 
"Latitude and Longitude" in the Background Information) 
Distribute the "Lines of Longitude" Handout (#5), and 
discuss the top half of the worksheet with the students. 
Have the students complete the bottom half with the aid 
of a globe or map. *If your resources do not have the 
places on this worksheet, before the lesson find a place 
nearby that is shown. Have the students then 
approximate their answers. 

Discuss with students that the lines of latitude and 
Iongitude are labeled in degrees. Therefore each point 
where a line of latitude crosses a line of longitude 
gives us a set of degrees called coordinates. Each 
place on Earth has a set of coordinates different from 
any place else on Earth. Hand out the "Coordinates Give 
Us the Place of a Space" Handout, #7. Have the students 
complete the worksheet. They will need to use the 
latitude (#4) and longitude (#5) worksheets to assist. 
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Earth's Time Zones 
^ndout #1 
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Name 

Earth's Hemispheres 
Handout #2 

The Equator is a line of longitude. It separates the 
Northern Hemisphere from the Southern Hemisphere. 

1. Labe1 the horizontal line below "Equator." 
2. Label the halves (hemispheres) "Northern Hemisphere" or 

"Soijithern Hemisphere." (Hint: Think of the compass 
rose) 

The Prime Meridian is a line of latitude. It 
separates the Eastern Hemisphere from the Western Hemisphere. 

1. Label the vertical line below "Prime Meridian." 
2. Label the halves (hemispheres) "Eastern Hemisphere" or 

"WeStern Hemisphere." 
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