Mars-Port

An Extraterrestrial Adventure of Weather

Purpose:

The purpose of this laboratory investigation is to create a team of 4 scientists/adventurers who will make preparations to fly to the planet Mars from Earth.

Once there, the group will establish a colony, investigate the weather, geology and existence of water.

This investigation will last for five days.  The fifth day will be a summary of what the group has learned.  The group will present to the class the result of all their investigations.
Procedure:

Establish a four-person team.  Assign the following tasks to each:

	Captain, Geologist/Meteorologist, Pilot, and Communications Expert – you are all highly trained in survival skills, medical triage, and have overlapping areas of expertise.


Name: _________________ as Captain
Name: _________________ as Geologist/Meteorologist
Name: _________________ as Pilot
Name: _________________as Communications Expert

Day 1

A Graph of the Temperatures at a Location Taken From Pathfinder (1997, JPL)

1. Compare the temperatures recorded for the 3 different sensor heights.  What patterns do you see over a day?  What patterns do you see during the night?  Hypothesize about possible causes of these variations.
2. Does Mars cool at the same rate as it heats?
3. Describe the slope of the heating and cooling lines you graphed for all three heights.  As the sensor gets closer to the surface of Mars, what happens to the slope of that temperature line?

4. The normal lapse rate for Earth’s atmosphere is 6.0 degrees Celsius for every 1000 meters.  If the average surface temperature (on Earth) is 20 degrees Celsius at a mid-latitude location, calculate the temperature at:

1 meter


0.5 meter

0.25 meters

______


_______


________

	Sol
	Local Time
	Temperature
	Temperature
	Temperature

	Martian Day
	HH:MM:SS
	1.0 meter
	0.5 meters
	0.25 meters

	2
	11:30:07
	-28.2
	-24.2
	-21

	2
	11:59:08
	-25.4
	-20.8
	-17.4

	2
	12:28:08
	-23.4
	-18.8
	-14.9

	2
	12:57:08
	-22.4
	-17.8
	-14.1

	2
	13:26:09
	-21
	-16.5
	-12.6

	2
	13:55:10
	-19.7
	-15.3
	-11.5

	2
	14:24:10
	-15.9
	-13
	-9.6

	2
	14:53:11
	-15.3
	-13.6
	-10.2

	2
	15:22:11
	-15.3
	-12.7
	-9.7

	2
	15:51:12
	-18.9
	-18.2
	-15.1

	2
	16:20:13
	-21.1
	-20.9
	-18.3

	2
	16:49:13
	-23.2
	-23.2
	-21.3

	2
	17:18:14
	-26.9
	-26.9
	-25.9

	2
	17:47:15
	-30.8
	-31.1
	-30.2

	2
	18:45:17
	-43.8
	-43.9
	-44.4

	2
	19:14:18
	-45.7
	-46.1
	-46.9

	2
	19:43:19
	-49.1
	-49.4
	-50.2

	2
	20:12:20
	-51.5
	-51.8
	-52.7

	2
	20:41:21
	-55.5
	-55.8
	-56.4

	2
	21:10:22
	-57.5
	-57.7
	-58.4

	2
	21:39:23
	-61
	-61.6
	-63

	2
	22:08:24
	-61.1
	-61.2
	-62.7

	2
	22:37:25
	-64.5
	-64.9
	-65.7

	2
	23:06:26
	-64.9
	-65.5
	-66.9

	2
	24:04:28
	-67.8
	-68.5
	-70.2

	3
	0:51:55
	-69.3
	-70
	-71.1

	3
	1:49:57
	-70.4
	-70.7
	-73.4

	3
	2:18:58
	-71.3
	-71.5
	-73.2

	3
	2:47:59
	-71.9
	-72.3
	-73.9

	3
	4:44:02
	-75
	-75.4
	-77.7

	3
	5:13:03
	-76
	-76.4
	-77.8

	3
	5:42:04
	-74.7
	-74.9
	-75.9

	3
	6:11:04
	-71.6
	-71.7
	-72

	3
	6:40:05
	-67.2
	-66.8
	-65

	3
	7:09:05
	-63.7
	-63
	-61.9

	3
	7:38:06
	-59.5
	-58.6
	-55.4

	3
	8:07:06
	-53
	-51.9
	-46.7

	3
	8:36:07
	-47.7
	-46.9
	-44.6

	3
	9:05:07
	-44.3
	-42.3
	-40

	3
	9:34:08
	-42
	-39.9
	-35.4

	3
	10:03:08
	-36
	-34.1
	-30.4

	3
	10:32:09
	-32.6
	-28.8
	-25.6

	3
	11:01:09
	-29.8
	-26
	-22.4

	3
	11:29:54
	-27
	-23.5
	-20.4


Day 2

Day 3

Day 4

Day 5

Analysis/Conclusions:
· Anatomy of a survival situation 

· Psychology of survival 

· Anticipating problems 

· Cold Weather Module 

· Food and water in a cold environment 

· Priorities in a cold environment 

· The layering system 

· Hypothermia/Frostbite review 

· Hot Weather Module 

· Food and water in a hot environment 

· Priorities in a hot environment 

· How to stay cool 

· Heat injury review 

· Hypothermia in a hot environment? 

· Shelters from the heat 

· Locating water 

· Water purification 

· After the landing (When an aircraft isn't an aircraft any longer) 

· Improvisation-the key to survival 

· Improvised shelters 

· Snow shelters 

· Fires and heat 

· High tech heat 

· Using aircraft and equipment as tools for survival 

· Using medical equipment and supplies for survival 

· When to travel 

· Signaling workshop 

· Essential equipment (never leave home without it) 

· Personal survival kits 

· Aeromedical survival kits 

· Putting it all together (thinking like a cave man)

· Anatomy of a survival situation 

· Psychology of survival 

· Anticipating problems 

· Food and water in hot and cold environments 

· Priorities in a cold environment 

· The layering system 

· Hypothermia/Frostbite 

· Snow shelters 

· Fires and heat 

· High tech heat 

· Skills for a hot environment 

· locating water 

· Shelter in dry climates 

· Using aircraft and equipment as tools for survival (Thinking like a pirate) 

· When to travel 

· GPS review 

· Compass skills 

· Signaling workshop 

· Primitive signaling methods 

· Using pyrotechnics 

· Modern fire building techniques 

· Primitive fire building techniques 

· Emergency medicine for pilots 

· Food for survival 

· Personal survival kits 

· Commercial aircraft survival kits 

· Building a survival kit 

· Putting it all together (thinking like a cave man)

