Study Guide for Weather Unit Test
1. Atmosphere

a. Composed of 78% nitrogen (most abundant) and 21% oxygen (ESRT p.1)

b. Ozone layer in stratosphere protects earth from UV radiation

c. Layers are defined by temperature variations (ESRT p.14)

i. Temp decreases with height in troposphere because molecules spread out and cool at higher elevations.

ii. Temp increases with height in stratosphere due to UV absorption. 

iii. Troposphere contains all weather and water vapor.

2. Temperature – convert using ESRT p.13; use a thermometer to measure
a. Isotherm = line connecting points of equal temperature

3. Relative humidity = percentage that tells you how full of water vapor the air is

a. Moisture capacity = maximum amount of water vapor the air could hold; depends on temp; warm air can hold more water vapor

b. Dew point = temp of air when it is saturated (rel. hum. = 100%)

c. When temp and dew point get closer, relative humidity increases.

d. When temp decreases, relative humidity increases.

e. If temp equals the dew point, relative humidity is 100% and condensation occurs.

f. Higher humidity means greater chance of precipitation.

g. Evaporation is a cooling process.

h. Evaporation rate is high if high temp, low humidity, high wind, or large surface area.

i. Psychrometer = tool to measure humidity and dew point

i. Wet-bulb will be colder due to evaporation.

ii. Use ESRT p.12 charts with dry –bulb value and difference between values.

4. Condensation = gas to liquid

a. Requires cooling air, moisture, and condensation nuclei

b. 4 types are dew, frost, fog and clouds

c. Cloud types to know are stratus (low sheet), cumulus (puffy), cirrus (high, thin, wispy), and cumulonimbus (thunderstorm).

5. Precipitation: forms where rising air creates clouds, like low pressure systems and fronts
a. 5 types are rain, freezing rain, sleet, snow, and hail

i. Rain: column of air above freezing

ii. Freezing rain: column of air above freezing with frozen ground to freeze water on contact

iii. Sleet: snow melts to rain, then refreezes as it falls to form sleet

iv. Snow: column of air below freezing

v. Hail: in cumulonimbus clouds, ball of ice forms from up and down motions in a huge cloud

6. Barometric (air) pressure= weight of air

a. Air pressure decreases when elevation increases

b. Air pressure decreases when temp increases

c. Air pressure decreases when humidity increases

d. Pressure at sea level is 1 atm; use ESRT p.13 to convert

e. Barometer = tool to measure air pressure

f. Isobar = line connecting points of equal air pressure

g. Winds move from high pressure to low pressure areas

h. High pressure systems: clockwise, outward winds, sinking air, cool & dry, clear skies

i. Low pressure systems: counterclockwise, inward winds, rising air, warm & moist, cloudy & stormy weather

7. Wind: caused by pressure differences; moves from high to low pressure

a. Anemometer = tool that measures wind speed

b. Wind vane = tool that measures wind direction

c. Wind speed based on pressure gradient (how much the pressure changes in a certain distance); high gradient (large change in pressure) will create high winds

d. Isobars: when close together on a map, wind speed is high

e. Winds are named based on where they come from

f. Windward/Leeward: windward side of mountain is the side hit by the wind

i. On windward side, air is forced up, so it rises, expands and cools; clouds and precipitation on windward slope

ii. On leeward side, dry air moves down, sinks, compresses and warms; leeward side is dry and hot

g. Land breeze: at night; because land cools faster, so warm air rises over water and cool air sinks over land; creates a surface breeze from land to sea
h. Sea breeze: during the day; because land heats faster, so warm air rises over land and cool air sinks over water; creates a surface breeze from sea to land

i. Prevailing winds are general upper air motions (ESRT p.14, know “high is dry”)

i. Over US, winds go from SW to NE; our weather patterns move generally NE

ii. Convergence: areas where winds come together; rising air, low pressure, wet climates

iii. Divergence: areas where winds go in opposite directions; sinking air, high pressure, dry climate

j. Coriolis Effect: deflection of moving particles (like atm and oceans) to the right in the northern hemisphere because of earth’s rotation

i. Deflected to left in southern hemisphere

k. Ocean currents: surface currents caused by prevailing winds (ESRT p.4)
8. Air masses – named based on temp and humidity, which are based on its source region (origin)
a. Maritime (m) = humid, over oceans

b. Continental (c) = dry, over land

c. Tropical (T) = hot, from tropical latitudes

d. Polar (P) = cold, from high latitudes

e. Arctic (A) = very cold, from ice-covered arctic latitudes

9. Fronts = boundaries between air masses (symbols ESRT p.13)

a. Cold air will go underneath because it is denser; warm air rises and forms clouds

b. Cold front: brings cold air, steep slope, short and heavy precip, thunderstorms possible

c. Warm front: brings warm air, gentle slope, long and light precip

d. Stationary front: does not move

e. Occluded front: cold front collides into warm front

f. Know cross-section diagrams for warm, cold, and occluded

10. Station Models – use ESRT p.13 

a. Air pressure and pressure trend are the 2 numbers you change. 

i. On a station model, only the last 3 digits of air pressure and written, with no decimal point. No decimal point for trend either.

ii. To read real value, if station model pressure is less than 500 put a 10 in front, if it is greater than 500 put a 9 in front, and either way add a decimal point one spot from the right. For trend, add a decimal point one spot from the right.

b. No units on model, but make sure to write units with real answers off the model.

c. Relative humidity is 100% if the temp = dew point

11. Climate = overall weather based on temp and precipitation

a. Higher latitudes have lower temperatures.
b. Higher elevations have lower temperatures.

c. Farther from large body of water means bigger temperature range.

12. Storms:

a. Warning is more serious than a watch.

b. Thunder travels slower than lightning and so is heard after the flash.

c. Thunderstorms: in cumulonimbus clouds; may have high winds, hail or tornadoes; frontal or air-mass storms

d. Tornado: funnel; low pressure; over land; strongest winds; irregular path; not predictable and not much warning given; mT colliding with cP often creates tornadoes at the cold front; safest place to be is lowest interior place in the building (basement or 1st floor away from windows)

e. Hurricanes: low pressure system with winds sustained over 74 mph; covers a large area; predictable path (forms over warm Atlantic Ocean waters, moves WNW toward Caribbean, then moves NE after crossing north of 30 degrees latitude); hurricanes get energy from evaporation and condensation of water ocean water; hurricane strength weakens once it is over land; eye wall has strongest winds; eye center is calm; storm surge is flooding of ocean water; safety includes evacuating if told, boarding up windows, and preparing a safety kit of food, water, batteries, flashlight and radio; damage due to high winds and flooding

