Old Salt: Weather

A. Cloud Formations:

	
	High-level clouds which form above 20,000 feet (6,000 m) and are usually composed of ice crystals. High-level clouds are typically thin and white in appearance, but can create an array of colors when the sun is low on the horizon. Cirrus clouds generally occur in fair weather and point in the direction of air movement at their elevation.
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Nimbo-form
	Nimbus comes from the Latin word meaning "rain". These clouds typically form between 7,000 and 15,000 feet (2,100 to 4,600 m) and bring steady precipitation. As the clouds thicken and precipitation begins to fall, the bases of the clouds tend to lower toward the ground.
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Cumulo-form
	Clouds look like white fluffy cotton balls or heaps and show the vertical motion or thermal uplift of air taking place in the atmosphere. The level at which condensation and cloud formation begins is indicated by a flat cloud base, and its height will depend upon the humidity of the rising air. The more humid the air, the lower the cloud base. The tops of these clouds can reach over 60,000 feet (18,000 m).
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Strato-form
	"Stratus" is Latin for layer or blanket. The clouds consist of a feature-less low layer that can cover the entire sky like a blanket, bringing generally gray and dull weather. The cloud bases are usually only a few hundred feet above the ground. Over hills and mountains they can reach ground level when they may be called fog. Also, as fog "lifts" off the ground due to daytime heating, the fog forms a layer of low stratus clouds.


These are the main types of clouds. There are a variety of clouds with in each of these categories. For more information on the different clouds within each type look at the website: http://eo.ucar.edu/webweather/cloudhome.html. 
B. Barometer and Wet & Dry Bulbs
A barometer is an instrument used to measure atmospheric pressure.
Liquid Barometers
This concept of “decreasing pressure means bad weather” is the basis for a primitive weather prediction device called a weather glass of thunder glass. It can also be called a “storm glass” or a “Goethe thermometer” (the writer Goethe popularized it in Germany).
Mercury Barometers

A standard mercury barometer has a glass column of about 30 inches (about 76cm) in height, closed at one end with an open mercury-filled reservoir at the base. Mercury in the tube adjusts until the weight of the mercury column balances the atmospheric force exerted on the reservoir. High atmospheric pressure places more downward force on the reservoir, forcing mercury higher in the column. Low pressure allows the mercury to drop to a lower level in the column by lowering the downward force place on the reservoir.

The mercury barometer’s design gives rise to the expression of atmospheric pressure in inches or millimeters: the pressure is quoted as the level of the mercury’s height in the vertical column. 1 atmosphere is equivalent to about 29.9 inches, or 760 millimeters, of mercury. The use of this is still popular in the United States, although it has been disused in favor of SI or metric units in other parts of the world. Barometers of this type can usually measure atmospheric pressures in the range between 28 and 31 inches of mercury.
Aneroid (using no fluid) Barometers

Another type of barometer, the aneroid barometer, uses a small flexible metal box called an aneroid cell. The box is tightly sealed after some of the air is removed so that small changes in external pressure cause the cell to expand or contract. This expansion and contraction drives a series of mechanical levers and other devices which are displayed on the face of the aneroid barometer.

It is often necessary to rap this type of barometer before reading it. This loosens the needle and causes the reading to jump in the direction of the most recent changes in pressure. 

A simple aneroid barometer can be made using a latex membrane from a glove or balloon stretched over the mouth of a bottle and held in place with a rubber band. Tapping one end of a long thin stick or piece of spaghetti to the center of the membrane provides an indicator needle amplifying small motions of the membrane at the other end of the stick.

Applications

A barometer is commonly used for weather prediction, as high air pressure in a region indicates fair weather while low pressure indicates that storms are more likely. Simultaneous barometric readings from across a network of weather stations allow maps of air pressure to be produced. Isobars drawn on such a map links sites with the same pressure and give, in effect, a contour maps of areas of high and low pressure. Localized high atmospheric pressure acts as a barrier to approaching weather systems, diverting their course. Low atmospheric pressure, on the other hand, represents the path of least resistance for a weather system, making it more likely that low pressure will be associated with increased storm activities.

Compensations

Temperature: The density of mercury will change with temperature, so a reading must be adjusted for the temperature of the instrument. For this purpose a mercury thermometer is usually mounted on the instrument. No such compensation is required for an aneroid barometer.

Altitude: As the air pressure will be decreased at altitudes above sea level (and increased below sea level) the actual reading of the instrument will be dependant upon its location. This pressure is then converted to an equivalent sea-level pressure for purposes of reporting and for adjusting aircraft atlimeters (as aircraft may fly between regions of varying normalized atmospheric pressure owing to the presence of weather systems). Aneroid barometers have a mechanical adjustment for altitude that allows the equivalent sea level pressure to be read directly and without further adjustment if the instrument is not moved to a different altitude.

C. Wind Direction
Wind is roughly horizontal movement of air (as opposed to an air current) caused by uneven heating of the Earth’s surface. It occurs at all scales, from local breezes generated by heating of land surfaces and lasting tens of minutes to global winders resulting from solar heating of the Earth. The two major influences on the atmospheric circulation are the differential heating between the equator and the poles, and the rotation of the planet 

(Coriolis Effect).

Given a difference in barometric pressure between two air masses, a wind will arise between the two which tends to flow from the area of high pressure to the area of low pressure until the two air masses are at the same pressure, although these flows will be modified by the Coriolis Effect in the extra-tropics.

Winds can be classified either by their scale, the kinds of forces which cause them (according to the atmospheric equations of motion), or the geographic regions in which they exist. There are global winds, such as the wind belts which exist between the atmospheric circulation cells. There are upper-level winds, such as the jet streams. There are synoptic-scale winds that result from pressure differences in surface are masses in the middle latitudes, and there are winds that come about as a consequence of geographic features such as the sea breeze. Mesoscale winds are those which act on a local scale, such as gust fronts. At the smallest scale are the microscale winds which blow on a scale of only tens to hundreds of meters and are essentially unpredictable, such as dust devils and microbursts.

Below is the Beaufort Wind Scale. This Scale was developed by British Rear-Admiral, Sir Francis Beaufort in 1805 based on observations on the effects of the wind


	Force
	Wind
(Knots)
	
Classification
	Appearance of Wind Effects

	
	
	
	On the Water
	On Land
	

	0
	Less than 1
	Calm
	Sea surface smooth and mirror-like
	Calm, smoke rises vertically
	

	1
	1-3
	Light Air
	Scaly ripples, no foam crests
	Smoke drift indicates wind direction, still wind vanes
	

	2
	4-6
	Light Breeze
	Small wavelets, crests glassy, no breaking
	Wind felt on face, leaves rustle, vanes begin to move
	

	3
	7-10
	Gentle Breeze
	Large wavelets, crests begin to break, scattered whitecaps
	Leaves and small twigs constantly moving, light flags extended
	

	4
	11-16
	Moderate Breeze
	Small waves 1-4 ft. becoming longer, numerous whitecaps
	Dust, leaves, and loose paper lifted, small tree branches move
	

	5
	17-21
	Fresh Breeze
	Moderate waves 4-8 ft taking longer form, many whitecaps, some spray
	Small trees in leaf begin to sway
	

	6
	22-27
	Strong Breeze
	Larger waves 8-13 ft, whitecaps common, more spray
	Larger tree branches moving, whistling in wires
	

	7
	28-33
	Near Gale
	Sea heaps up, waves 13-20 ft, white foam streaks off breakers
	Whole trees moving, resistance felt walking against wind
	

	8
	34-40
	Gale
	Moderately high (13-20 ft) waves of greater length, edges of crests begin to break into spindrift, foam blown in streaks
	Whole trees in motion, resistance felt walking against wind
	

	9
	41-47
	Strong Gale
	High waves (20 ft), sea begins to roll, dense streaks of foam, spray may reduce visibility
	Slight structural damage occurs, slate blows off roofs
	

	10
	48-55
	Storm
	Very high waves (20-30 ft) with overhanging crests, sea white with densely blown foam, heavy rolling, lowered visibility
	Seldom experienced on land, trees broken or uprooted, "considerable structural damage"
	

	11
	56-63
	Violent Storm
	Exceptionally high (30-45 ft) waves, foam patches cover sea, visibility more reduced
	 
	

	12
	64+
	Hurricane
	Air filled with foam, waves over 45 ft, sea completely white with driving spray, visibility greatly reduced
	 
	


· There are lots of types of winds caused by different factors. There are different winds in different parts of the atmosphere. However, for this rank, it is important to be able to judge how strong winds are (this is relevant for docking and other boating situations) by using your surroundings and using the Beaufort Wind Scale. For more information on wind see: http://en.wikipedia.org/wiki/Wind
D. How to Read an Official Weather Map and Understanding Weather Reports
There are many symbols and terms that are used when giving a weather report. Below is a chart that explains the symbols found on a weather chart. When reading the explanations of the symbols, keep in mind your knowledge of wind and barometric pressure (given in the information above). Understanding the differences in pressure (high pressure vs. low pressure) is the key to understanding how weather works (including wind).
Look at the chart below. If you still have questions about air pressure or weather then use these helpful websites:

1. http://eo.ucar.edu/webweather/basic2.html
2. http://en.wikipedia.org/wiki/Weather

	 

	Guide to weather chart symbols 
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Cold front
The leading edge of an advancing colder air mass. Its passage is usually marked by cloud and precipitation, followed by a drop in temperature and/or humidity.
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Warm front
The leading edge of an advancing warmer air mass, the passage of which commonly brings cloud and precipitation followed by increasing temperature and/or humidity.
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Occluded front (or 'occlusion')
Occlusions form when the cold front of a depression catches up with the warm front, lifting the warm air between the fronts into a narrow wedge above the surface. Occluded fronts bring cloud and precipitation.
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 INCLUDEPICTURE "http://www.metoffice.com/weather/charts/devwarm.gif" \* MERGEFORMATINET [image: image9.png]



Developing cold/warm front (frontogenesis)
Represents a front that is forming due to increase in temperature gradient at the surface. 
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 INCLUDEPICTURE "http://www.metoffice.com/weather/charts/weakwarm.gif" \* MERGEFORMATINET [image: image11.png]



Weakening cold/warm front (frontolysis)
Represents a front that is losing its identity, usually due to rising pressure. Cloud and precipitation becomes increasingly fragmented. 
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Upper cold/warm front
Upper fronts represent the boundaries between air masses at levels above the surface. For instance, the passage of an upper warm front may bring warmer air at an altitude of 10,000 ft, without bringing a change of air mass at the surface. 
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Quasi-stationary front
A stationary or slow-moving boundary between two air masses. Cloud and precipitation are usually associated. 
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Isobars
Contours of equal mean sea-level pressure (MSLP), measured in hectopascals (hPa). MSLP maxima (anticyclones) and minima (depressions) are marked by the letters H (High) and L (Low) on weather charts. 
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Thickness lines
Pressure decreases with altitude, and Thickness measures the difference in height between two standard pressure levels in the atmosphere. It is proportional to the mean temperature of this layer of air, so is a useful way of describing the temperature of an air mass. 

Weather charts commonly show contour lines of 1000-500 hPa thickness, which represent the depth (in decametres, where 1 dam = 10 m) of the layer between the 1000 hPa and 500 hPa pressure levels. Cold, polar air has low thickness, and values of 528 dam or less frequently bring snow to the UK. Conversely, warm, tropical air has high thickness, and values in excess of 564 dam across the UK often indicate a heatwave.
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Trough
An elongated area of relatively low surface pressure. The troughs marked on weather charts may also represent an area of low thickness (thickness trough), or a perturbation in the upper troposphere (upper trough). All are associated with increasing cloud and risk of precipitation. 
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Convergence Line
A slow-moving trough, which is parallel to the isobars and tends to be persistent over many hours or days. They are quite common in cold northerly outbreaks down the Irish Sea, affecting west Wales, Devon and Cornwall in particular, but can be found in other areas also. This convergence line can gives hours of persistent precipitation over very localised areas, whilst a few miles down the road it is relatively dry, leading to some heavy snowfall/rainfall. In summer the convergence lines are not as easy to forecast, but then can still occur due to sea-breeze convergence, and are over the land, whilst in winter they are over the sea.




E. Weather Chart

· Reminder: When filling out your chart try to be as specific as possible. Prediction must be made 12/14 hours in advanced.
	
	Predication:
	Actual:

	Day 1
	Wind:
Temperature:
Types of Clouds Present:
Other:
	Wind:
Temperature:
Types of Clouds Present:
Other:

	Day 2
	Wind:
Temperature:

Types of Clouds Present:
Other: 
	Wind:
Temperature:
Types of Clouds Present:
Other:

	Day 3
	Wind:
Temperature:

Types of Clouds Present:
Other: 
	Wind:
Temperature:
Types of Clouds Present:
Other:

	Day 4
	Wind:
Temperature:
Types of Clouds Present:
Other:
	Wind:
Temperature:
Types of Clouds Present:
Other:

	Day 5
	Wind:
Temperature:
Types of Clouds Present:
Other:
	Wind:
Temperature:
Types of Clouds Present:
Other:


