GEOG 1301
EACH GROUP WILL COMPLETE ALL 5 OF THE FOLLOWING ACTIVITIES.

A.
wind direction, wind velocity, air temperature


B.
barometric pressure, altitude, humidity
C.
air temperature
, relative humidity, dew point temperature
D.
light intensity

E.
cloud cover, cloud type

Once you complete an activity, pass the equipment to the group shown below.
GROUP 1 ( GROUP 2 ( GROUP 4 ( GROUP 3 ( GROUP 1
The first group to have each set of equipment should take it out to the field. The last group should bring it back to the classroom.
ATMOSPHERE DATA COLLECTION PROTOCOLS

1. Before beginning your field work, you must be familiar with the concepts and information in the following course materials.

· Downloads:

· Atmosphere Data Collection Protocols (this document)

· Atmosphere Equipment Instructions (You need to be familiar with these but you don’t need to print them. There will be copies with your equipment.)
· The Scientific Method
· Sampling Techniques

· Field Work Protocols
· Climate Controls

· Methods Used To Create a Forecast

· Interpreting Surface Observation Symbols
· Identifying Air Masses & Fronts
· Surface Features Important in Making a Forecast
· Unit 4 Margin Notes sections & Power Point presentations
2. The field work for the atmosphere unit consists of 5 activities. Each group must complete all 5 activities.

3. Each group should have a set of instructions (location, activities & order, protocols, activity descriptions), a field work group report for recording data, a clip board, plastic gloves, a small trash bag and the equipment for its first activity.

4. Class time allows 15 minutes per activity. If you’ve prepped and know what you’re doing, arrive on time, begin work immediately and trade equipment with the next group in a timely manner, you should have no trouble completing all 5 activities.
5. At the end of each 15-minute period each group must pass on the equipment to the next group whether or not it has completed the activity.
6. Group leaders need to pay attention to instruction details and to the time. Group writers need to pay attention to what data need to be recorded on the field work group report.
7. For each activity, work should be fairly distributed among group members. There should never be a time when part of the group is working and part of the group is standing around unoccupied.
8. Unfortunately, there are times when a student doesn’t want to participate, is obviously not prepared and so hinders group efficiency, or is more interested in socializing than in completing the field work. I strongly suggest you ask that person to let the group work without him/her for the remainder of the class so the rest of the group isn’t penalized for not completing its work.
9. Each group is responsible for ensuring that it has all of the equipment and supplies needed for its first activity and that the equipment is in working order.

10. Each group is responsible for ensuring that each set of equipment it uses is complete and undamaged before passing it to the next group. (Use the equipment and supplies list to make sure you’ve returned everything to the bag before passing it on.)
11. Each group is responsible for ensuring that all of the equipment and supplies it uses in its last activity is clean and in good condition before returning it to the appropriate place.
12. Taking several readings and finding the average can increase the validity of your results. You should always try to take at least three readings and record the average of the three on your field work group report.
13. No matter the instrument you are using, always try to standardize the process as much as possible. The best way to do that is to meticulously follow the directions for each instrument.
14. You must record all data and participant names on your field work group report. Record data legibly and in the units specified.
15. Turn in your field work group report BEFORE you leave. I will combine all of the data into class reports. Each participant in the field work will receive a copy for his/her field manual.
16. Please keep in mind that the data in your field manual is the result of work completed by those people who participated in the field work and is the intellectual property of those people collectively. No one has the right, for any reason, to share data with individuals who did not participate in the field work during which those data were collected.

ATMOSPHERE FIELD WORK GROUP REPORT

NAMES OF GROUP MEMBERS WHO PARTICIPATED IN FIELD WORK
___________________________________
___________________________________
___________________________________
___________________________________
#1 MICROCLIMATE DATA
I’ve given you two columns for data in case you take two sets of measurements. If you only take one, leave one column blank.
	description of specific location where measurements were taken
	
	

	wind direction(s) at ground level
	
	

	wind direction(s) at 5 feet
	
	

	wind velocity – 5-ft height (MPH)
	
	

	wind velocity – 5-ft height (BFT)
	
	

	WMO description for BFT
	
	

	Does site scan confirm BFT observed effects?
	
	

	wind velocity – 1-ft height (MPH)
	
	

	wind velocity – 1-ft height (BFT)
	
	

	WMO description for BFT
	
	

	Does site scan confirm BFT observed effects?
	
	

	anemometer air temperature (°F)
	
	

	barometric pressure (mb)
	
	

	barometric pressure (in Hg)
	
	

	barometric pressure (in Pa)
	
	

	altitude (ft)
	
	

	humidity (%)
	
	

	dry-bulb temperature (°F)
	
	

	wet-bulb temperature (°F)
	
	

	relative humidity (%)
	
	

	dew point temperature (°F)
	
	

	light intensity (lux)
	
	

	cloud cover (oktas)
	
	

	type(s) of clouds present
	
	


#2 PRESENCE OF PARTICULATE POLLUTION DATA

	A
	B
	C
	D
	E

	Tree Species
	Sample
	Trunk Direction
	# Sections With Particulates

(0, 1, 2, 3)
	Tree Has 1 or More Sections With Particulates (yes, no)

	
	side 1
	
	
	

	
	side 2
	
	
	


A.
WIND DIRECTION, WIND VELOCITY, AIR TEMPERATURE

EQUIPMENT & SUPPLIES

· compass

· wind vane (in two pieces)

· directions for Using the Wind Vane
· stop watch

· anemometer

· directions for Using the Anemometer
· Beaufort Wind Scale chart
CONSIDERATIONS

· To determine wind direction, a wind vane spins and points in the direction from which the wind is coming and generally has two parts, or ends: one that is usually shaped like an arrow and turns into the wind and one end that is wider so that it catches the wind. The arrow will point to the direction the wind is blowing from … if it is pointing to the east, the wind is coming from the east.
· Wind direction is where the wind is blowing from. For example, a west wind is blowing from the west.
· The anemometer you are using reports the current wind speed in miles per hour, kilometers per hour, meters per second or knots, and displays wind speed on a Beaufort Scale bar graph. The module also records the maximum and average wind speeds for any 2- to 10-second period of time, and recalls them at the user’s prompting. This anemometer also measures current temperature and wind chill in Fahrenheit or Celsius.
· The Beaufort Wind Scale provides a qualitative judgment of wind speed based on observed evidence around the site. It is a system for estimating wind speed without the use of instruments. An anemometer provides a more accurate reading and will work in very low wind conditions but is expensive. A ventimeter is cheaper but is not as reliable or as accurate in low wind conditions.
· Very high or low wind speeds can be difficult to measure.
· Wind strength is hard to measure at ground level.
B.
BAROMETRIC PRESSURE, ALTITUDE, HUMIDITY
EQUIPMENT & SUPPLIES

· barometer
· directions for Using the Barometer
CONSIDERATIONS

· Barometric pressure is caused by the weight of air molecules. Air molecules have weight and the huge numbers of air molecules that make up the layers of our atmosphere collectively have a great deal of weight, which presses down on whatever is below. This pressure causes air molecules at the Earth’s surface to be more tightly packed together than those that are high in the atmosphere.
· High pressure causes air to flow down slowly and fan out, moving with clockwise rotation at the ground in the Northern Hemisphere and counterclockwise in the Southern Hemisphere. High pressure days generally have clear skies because sinking air prevents clouds from forming.
· Low pressure causes air to flow up slowly. As air rises, it cools and water vapor within the air is unable to remain a gas. It forms tiny water droplets, making clouds in the sky. Remember to bring an umbrella with you on low pressure days because those clouds might cause precipitation.
· Air pressure is regularly recorded as inches of mercury (Hg), indicating how high or low the mercury inside a barometer rises or falls. It is also reported in millibars (mb) on weather maps. Today, scientists often use a more modern technique to measure pressure directly in units called hectopascals (hPa).
C.
AIR TEMPERATURE, RELATIVE HUMIDITY, DEW POINT

EQUIPMENT & SUPPLIES

· sling psychrometer
· directions for Using the Sling Psychrometer
· squeeze bottle of distilled water
· extra gauze and rubber bands
· Relative Humidity Table

· Dew Point Table

· calculator
CONSIDERATIONS

· The wet-bulb thermometer will probably show a lower temperature than the dry-bulb thermometer because water in the cloth evaporates, cooling the cloth and the thermometer. The drier the air, the more water will evaporate from the wet cloth, and the greater the temperature difference will be between the two thermometers.
· For the most accurate reading, swing the psychrometer for several minutes, until the wet-bulb thermometer stays at a constant temperature. (That's when you'll know it's as cool as it's going to get.)
· Relative humidity, expressed as a percentage, is the amount of water vapor in the air compared with the total amount that the air can hold at that temperature. For example, at 60% relative humidity, the air contains 60% of the total water vapor that it can hold at that temperature before it will be saturated, causing the water vapor to condense.
D.
LIGHT INTENSITY

EQUIPMENT & SUPPLIES

· luxmeter
· directions for Using the Luxmeter
CONSIDERATIONS

· Digital light meters are more accurate, assuming correct calibration and good batteries.

· A luxmeter can measure up to 50,000 lux, approximately 5,000 foot candles. It's used for checking the level of luminance, which is a measure of the amount of light falling on a surface.
· The luxmeter has a sampling time of 4 seconds and a range of 0- 2,000/20,000/50,000 lux. It has three levels of sensitivity and is very accurate. It is able to measure light through water, air and fog for all the bands of visible light and has an easy-to-read digital output
· When taking readings using a luxmeter, be conscious of your position relative to the meter and the light you are measuring.

· You should always note cloud cover at the time you are measuring light intensity to help explain any anomalies that show up in the data.
· You should always note cloud type as this affects light intensity.

E.
CLOUD COVER, CLOUD TYPE

EQUIPMENT & SUPPLIES

· cloud mirror
· directions for Using the Cloud Mirror
· Cloud Cover Scale

· Basic Cloud Types chart
CONSIDERATIONS

· Cloud cover is estimated in oktas which refers to how many eighths of the sky are covered by cloud. 
· The Okta Cloud Cover Scale does not account for cloud thickness.
· Beware of under- or over-estimating cloud amounts. (Refer to the Basic Cloud Types chart as you are reading through the following information.)
· Very fine / thin cirrus (Ci) is often under-estimated as the eye is drawn only to obviously visible elements, missing the very fine filaments elsewhere.
· Watch out in cirrostratus (Cs) situations. If the sun can be seen through the cloud, but you are sure that the cloud covers the entire sky, then this is 8/8 of cover, not 7/8.
· The same applies for thin altostratus (As) … the cloud often covers the sky from horizon to horizon, but the sun can be seen weakly through the cloud.
· Conversely, cirrus (Ci) and cirrocumulus (Cc) can never cover 8 oktas – these types by definition will always have some gaps.
· Cumuliform cloud amounts are often over-estimated because the towering vertical extent of large cumulus (Cu) or cumulonimbus (Cb) gives an impression of more horizontal cloud cover than is accurate. You must assess the base of the cloud.
F.
PRESENCE OF PARTICULATE POLLUTION

EQUIPMENT & SUPPLIES

· directions for Measuring Particulate Pollution
· clear tape
· ruler

· scissors

· tape measure
· field guide

· Tree Identification Key
· blank paper
· pen
· compass

· 10-sided die

· magnifying glass

CONSIDERATIONS

· It is often difficult to measure air pollution in the field since sophisticated equipment and long-term monitoring are needed to obtain worthwhile data.
· Soot — also known as black carbon — is only now emerging as a major and previously unappreciated source of global climate change. Doctors have long railed against black carbon for its devastating health effects, including heart and lung diseases.
· Particulate pollution (i.e. soot) adhering to tree bark can rapidly and easily be measured and opens up a number of possible research questions.
· The presence or absence of particulate pollution can be measured on any species and size tree. Because it is unrealistic to inspect all trees in the study area, we will be measuring particulate pollution on a sample of the larger population. Each group has been assigned specific trees to sample.
USING THE WIND VANE

Use the wind vane to measure wind direction.

First, use a compass to determine north. To use a wind vane, you must know where north, south, east and west are.
Carefully remove the two parts of the wind vane from their wrapping. (This particular wind vane is fairly sturdy but the parts will snap off if you handle it roughly.)

Place the central hole of the arm down on the pin at the top of the base. The arm has a top and bottom so only one side will fit on the pin.

Place the wind vane on the ground in an unobstructed spot with the N on the base pointing toward the north as identified by the compass.
Wait 10 seconds for the wind vane to stabilize and then observe it for 3 minutes, making note of the direction toward which the point of the arm turns.

If the wind shifts during the three minutes, make note of the new direction as well.

Carefully pick up the wind vane and hold it as steadily as possible about 5 feet above the ground with the N on the base pointing toward the north.

Again, wait 10 seconds for the wind vane to stabilize and then observe it for 3 minutes, making note of the directions toward which the point of the arm turns.

Carefully re-wrap the wind vane as it was originally wrapped.
USING THE ANEMOMETER

Use the anemometer to determine wind velocity.

Hold down the MODE key for 4 seconds to turn the unit on.

The anemometer should start in WIND mode. If it starts in TEMP mode, press the MODE key.

The ( key toggles between different readings within each mode. You don’t need to use it but you’re welcome to if you want.

Hold the anemometer facing the wind at about 5 feet above the ground, wait 10 seconds and then note the wind velocity in miles-per-hour (MPH) and as a Beaufort scale number (BFT).

Hold the anemometer facing the wind about a foot above the ground, wait 10 seconds and then note the wind velocity in both MPH and BFT.

Record the MPH and BFT wind velocity at the five-foot height and at the one-foot height. Using the Beaufort Wind Scale chart, record the corresponding WMO description.
If time permits, take more than one reading at each height and record the average readings. For example, if you measure velocity at head height three times, add the three velocities, divide the sum by three and record that average as your head-height velocity.

Look at the Beaufort Wind Scale chart. In the far left column, find the number the anemometer displayed. As you look around the site, do the physical conditions you see correspond to the effects observed on land shown in the chart for that wind speed?

To measure air temperature, press the MODE key on the anemometer to switch to TEMP mode, wait 10 seconds and then note the reading in degrees Fahrenheit. Record your data.
Hold down the MODE key for 4 seconds to turn the anemometer off.
BEAUFORT WIND SCALE

	Beaufort
number
(force)
	Wind Speed
	Wave
height
(feet)
	WMO
description
	Effects observed on land

	
	knots
	mph
	
	
	

	0
	under 1
	under 1
	-
	Calm
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	1
	1 - 3
	1 - 3
	0.25
	Light air
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	2
	4 - 6
	4 - 7
	0.5 - 1
	Light breeze
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	3
	7 - 10
	8 - 12
	2 - 3
	Gentle breeze
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	4
	11-16
	13-18
	3½ - 5
	Moderate breeze
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	5
	17-21
	19-24
	6 - 8
	Fresh breeze
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	6
	22-27
	25-31
	9½-13
	Strong breeze
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	7
	28-33
	32-38
	13½-19
	Near gale
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	8
	34-40
	39-46
	18-25
	Gale
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	9
	41-47
	47-54
	23-32
	Strong gale
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	10
	48-55
	55-63
	29-41
	Storm
	[image: image11.png]




	11
	56-63
	64-72
	37-52
	Violent storm
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	12
	64 and over
	73 and over
	45 and over
	Hurricane
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USING THE BAROMETER

Use the barometer to measure barometric pressure.

The ADC Pro unit should already be on when you receive it. The display should be flashing between several measurements and, about every 10 seconds, you should see a screen with the day and date in the upper right corner.
Find the MODE key and press it three times. You should see BARO in the upper left corner. (If you see WIND or TEMP you probably did not press hard enough … try pressing the MODE key again.)
Once you reach the BARO screen, you can view the barometric pressure as three different measurements – inPa, inHg and mb. Record the measurement showing on the BARO screen (most likely mb).
Find the RESET key and press it once to access the second measurement. Record the measurement.
Press the RESET key again to access the third measurement. Record the measurement.
Press the RESET key again to return to the original BARO screen.

Use the barometer to measure altitude.

While at the BARO screen press the MODE key once to reach the ALTITUDE screen. (You should see FT in the upper right corner. If you see M, press the RESET key once to reach the ALTITUDE FT screen.)
The large numbers in the middle of the screen are the altitude in feet. Record that number.

Use the barometer to measure humidity.

While at the ALTITUDE screen press the MODE key once to reach the HUMIDITY screen.

The large numbers in the middle of the screen are the percent humidity. Record that number.

Press the MODE key twice to return to the original screen. Wait three minutes.
Repeat the above process to double check your numbers. You may see a slight variation from the original numbers but should not see any large deviations. If you do, you need to go through the process a third time to find which measurements best match.

When completely finished, remember to press the MODE key twice to return to the original screen for the next group.

USING THE SLING PSYCHROMETER

Measure the air temperature (°F) with a sling psychrometer.

The bulb of one of the thermometers is wrapped in a piece of gauze held in place by a rubber band. Extra gauze and rubber bands are with your equipment if you need them.

Use the bottle of distilled water to moisten the gauze wrapping. The gauze needs to be more than barely damp but not dripping wet.

Check that the psychrometer’s handle and cord are well-connected.

Get a firm grip on the handle and whirl the psychrometer for several minutes, occasionally checking the temperatures shown on both thermometers. (Make sure you don’t hit anything!)

Continue whirling the psychrometer and checking the temperatures until the temperatures appear to be constant. Immediately take temperature readings from both the wet and dry bulbs.

Record your data.
If time permits, repeat the process one or two times and record the average readings. For example, if you complete the process three times, add the three wet-bulb temperatures, divide the sum by three and record the average as your wet-bulb temperature. Do the same calculations with your dry-bulb readings.

Use the Relative Humidity Table, the Dew Point Table and your readings from the wet and dry bulbs to find the relative humidity and the dew point.

First, calculate the wet-bulb depression by subtracting the wet-bulb temperature from the dry-bulb temperature.

Find your dry-bulb temperature along the left side of each table.

Find your wet-bulb depression along the top of each table.

Where the row for your dry-bulb temperature and column for your wet-bulb depression meet is the relative humidity (%) or dew point (°F) depending on which table you’re using.

RELATIVE HUMIDITY TABLE (%)
WET-BULB DEPRESSION
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DEW POINT TEMPERATURE TABLE (F°)
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WET-BULB DEPRESSION
USING THE LUXMETER
Use the luxmeter to measure light intensity.
On the front panel of the luxmeter, switch the power button to ON and the Range button to the 3rd (highest) range.

Remove the dust cover from the light sensor. It is important that you take care to avoid getting dirt on, scratching, or etc the frosted light sensor.

Hold the light sensor in the exact location you wish to measure, keeping it as still as possible for at least 4 seconds or until the displayed value appears to stabilize.

Because the luxmeter is very sensitive, it has three ranges from which you must choose. Start in the 3rd range (as instructed above).
If the display has one or more leading zeros, switch to the next lower range.

For example, you’re measuring a medium-lit area in range 3 (x100) and the display is 002. Since there are two leading zeros, you switch to range 2 (x10) and, after a second or two, the display changes to 018. You still have one leading zero so you switch to range 1. After a coupe of seconds, the display in range 1 changes to 182 … that’s the exact value – 182 lux – and what you should record. However, range 1 is the lowest range available so a 053 display in range 1, for example, would be the exact value despite the leading zero.

If time permits, repeat the process one or two times and record the average reading. For example, if you complete the process three times, add the three lux, divide the sum by three and record the average as your light intensity.
Switch the power button to OFF and put the dust cover back on the light sensor.

USING THE CLOUD MIRROR & DETERMINING CLOUD TYPES
To determine the extent of cloud cover, use the Cloud Cover Scale and a cloud mirror. (If your location is completely or almost completely covered, you will not be able to measure the cloud cover and should skip this step.)
Lay the mirror on the ground in a location from which you can see as much of the sky as possible.

Count the number of grid squares that show ANY amount of cloud cover.

Divide that number by two to convert sixteenths into eighths.

Estimating the amount of sky covered with cloud is not an easy task. If you have problems deciding, try the following.
Divide the sky mentally into half, and decide whether the visible clouds fill a full half, something under or something over. In this way, the amounts 3, 4 and 5 oktas can be accepted or rejected.
If the amount is much under or much over half covered, mentally divide the area again to assess the difference between 1, 2 and 3 oktas, or between 5, 6 and 7 oktas.
If you are unable to see a fairly large portion of the sky, wait 5 minutes and repeat the steps above. Average the number of oktas from the two measurements.
Using the Cloud Cover Scale, record your data in oktas. (If you are unable to complete this step due to location, your data entry for cloud cover should be N/A.)
Using the Basic Cloud Types chart, note the type of clouds visible. (If you are unable to complete this step due to location, your data entry for cloud type should be N/A.)
CLOUD COVER SCALE

An okta is an amount of cloud cover equivalent to enough cloud to cover one eighth of the sky. Oktas appear on synoptic charts as a circle which is progressively shaded in as cloud cover increases.

	0 okta
	1 okta
	2 oktas
	3 oktas
	4 oktas
	5 oktas
	6 oktas
	7 oktas
	8 oktas
	9 oktas
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	clear sky
	scant cloud cover
	
	
	
	visible clouds are sufficient to fully cover half the sky
	
	7 oktas or more

but not completely overcast
	overcast
	sky obscured due to dense fog or heavy snow


BASIC CLOUD TYPES


Cumulus — heaped or piled clouds

Stratus — formed in layers

Cirrus — ringlets; fibrous clouds; also high-level clouds above 20,000 feet

Nimbus — rain bearing clouds

Alto — meaning high; also middle-level clouds existing at 5,000 to 20,000 feet

MEASURING PARTICULATE POLLUTION
Find the tree for which your group is responsible. (See the activity descriptions in your set of instructions.)
Firmly press the sticky side of a 1-inch length of the clear tape onto the bark of the tree approximately 3 feet above the ground.
Note the species of tree. (If you are unable to determine the tree species, use the Tree Identification Key to note important characteristics you can later use to identify the species.)
Use a compass to note the direction that side of the trunk faces. 

Leave the tape on for 10 seconds and then carefully remove it. Soot and other particles from the air will adhere to the tape, along with debris such as loose bark and moss from the tree.
Carefully stick the tape on a clean piece of paper and note the direction that side is facing.
Take a second sample at the same height and in the same manner but on the opposite side of the same tree.
Carefully stick the tape on the piece of paper and note the direction that side is facing.

It is important that you are careful not to fold, wrinkle, etc. the paper containing your samples or you risk compromising your data.
Using a ruler, divide each sample piece of tape into 10 roughly equal sections.

Don’t crowd your samples by trying to write in numbers for the sections but decide mentally in advance how your squares are numbered. The following are only suggestions

1  2  3  4  5

1  2  3  4  5  6  7  8  9  10

1  2

6  7  8  9  10






3  4

5  6

7  8

9  10

Roll a 10-sided die 3 times and use the numbers that come up to randomly determine which three of the ten sections in the first sample you will inspect. If you roll the same number more than once, just roll again until you roll 3 different numbers. Repeat for the second sample.
Use a magnifying glass to inspect only the 3 sections of each sample for which you rolled numbers.

Ignore any debris from the tree.

Particulate pollution – soot – is fairly easy to identify with a magnifying glass. Just look for particles of varying size that look like ash or miniscule pieces of burnt matter.

You are only interested in whether or not you spot particulates in any of the three sections per sample. If you do, do not attempt to measure how much. Just decide whether you see some or none in each section.

Record how many sections contained visible particulate pollution for each sample. Since you inspected 3 sections or each, your answer will be 0, 1, 2 or 3 for each.
TREE IDENTIFICATION KEY

	1. Leaf type


	Broad
	Needle-like
	Spineless Cactus
	Spiny Cactus

	

	

	

	





	2. Leaf shape


	Heart-shaped
	Linear
	Lobed
	Needle-like
	None or only spines
	Wider near base
	Wider near middle
	Wider near tip

	

	

	

	

	

	

	

	





	3. Leaf margin


	Smooth or wavy
	Spined
	Toothed

	

	

	





	4. Leaf veins


	Net-like
	None present
	Palmate
	Parallel
	Pinnate

	

	

	

	

	





	5. Flower main color


	Blue/Purple
	Brown/Maroon
	Green
	None
	Red/Pink
	White
	Yellow/Orange

	

	

	

	

	

	

	





	6. Fruit color


	Black/blue/purple
	Brown/maroon
	Green
	Red/Pink
	White
	Yellow/orange
	None

	

	

	

	

	

	

	

















































































































































































DRY BULB TEMP.





DRY BULB TEMP.








