A.
WIND DIRECTION
EQUIPMENT & SUPPLIES

· compass

· wind vane (in two pieces)

· directions for Using the Wind Vane
· stop watch

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.
B.
WIND VELOCITY, AIR TEMPERATURE

EQUIPMENT & SUPPLIES

· anemometer

· directions for Using the Anemometer
· Beaufort Wind Scale chart

CONSIDERATIONS

· 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.
C.
BAROMETRIC PRESSURE, ALTITUDE, AIR DENSITY, HUMIDITY

EQUIPMENT & SUPPLIES

· barometer
· directions for Using the Barometer
· stop watch
CONSIDERATIONS

· As air becomes thinner, the density and pressure of air decreases. Many different factors affect the density of air. Most measurably, as altitude increases, air becomes less dense, decreasing atmospheric pressure.
· Factors other than altitude also affect the density of air. Water molecules have less mass than other gas molecules in air so as water vapor increases, the density of air decreases.

· Temperature also changes the density of air. As air gets warmer it expands and becomes less dense, causing atmospheric pressure to fall.

· Air within the atmosphere can rise and fall, changing the atmospheric pressure.

· 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 reported in millibars (mb) on weather maps. Today, scientists often use a more modern technique to measure pressure directly in units called hectopascals (hPa).
D.
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.
E.
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.

F.
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.
G.
PRESENCE OF PARTICULATE POLLUTION

EQUIPMENT & SUPPLIES

· directions for Measuring Particulate Pollution
· clear tape
· ruler

· scissors

· tape measure
· field guide

· Tree Identification Key
· compass
· blank paper
· pen
· 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.























































































































































































