ATMOSPHERE EQUIPMENT INSTRUCTIONS

A.
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.

B.
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 THE 5-foot height three times, add the three velocities, divide the sum by three and record that average as your 5-foot-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.

C.
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 – hPa (hectoPascals), inHg (inches of Mercury) and mb (millibars). 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 air density.

On the ALTITUDE screen, just above the altitude, you should see “AD:” followed by a number (most likely 1.xxx). That is the air density in milligrams per cubic centimeter. 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.

D.
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.

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

E.
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. Because the luxmeter is very sensitive, it has three ranges from which you must choose. It’s easiest to start in the 3rd 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.

If the displayed value has one or more leading zeros, switch to the 2nd range. (If there are no leading zeros, record the displayed value.)
If you switch to the 2nd range and the displayed value still has one or more leading zeros, switch to the 1st (lowest) range. (If there are no leading zeros, record the displayed value.)

If you switch to the 1st range, record the displayed value whether or not there are any leading zeros.

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.

F.
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.)
G.
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.
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Using a ruler and pen, 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 sections will be laid out and 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.









