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UNIT II: EARTH AND SPACE SCIENCE: Weather Dynamics
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14.9 Weather Forecasting Technology

Measuring Temperature:

No doubt you have used a thermometer to measure temperature. You may even have a thermometer attached to the outside of your house to measure the outdoor temperature. In this regard temperature is one of the weather[image: image1.jpg]


 conditions measured and recorded on a regular basis. We will rarely hear a weather report that does not include temperature. In spite of the fact that you have measured temperature, perhaps hundreds of times, have you ever asked, "What is temperature?"

Temperature is defined as the measure of the average kinetic energy of a sample of matter. The atoms and molecules that compose a sample of matter vibrate. They move around and collide with neighboring particles. The rate of motion of these particles results in their kinetic energy and is measured as temperature. The higher their kinetic energy, that is the faster they move, the higher their temperature.

Most people consider temperature an important consideration because it is related to our level of comfort. Temperature is also related to our physical health and psychological health. If it is cold outside, we may wear a heavy coat to keep us warm. On a hot summer day we would dress quite differently. We are not likely to wear our winter coat on a hot summer day.

There are two additional factors that along with temperature determine our level of comfort. The first factor is wind speed and the second factor is relative humidity. In winter a high wind speed will make us feel much colder than on a day when the wind is very calm even though the temperature is the same in both cases. This is known as the "wind chill factor." During summer, we are less comfortable on a hot, humid day than we are on a hot, dry day, even if the temperatures on both days are identical. This is due to the cooling effect of evaporation from our skin. The degree of comfort based on temperature and relative humidity is know as the "humidex scale". This is one of the reasons that weather reports often include information on temperature, wind speed, and humidity.

Measuring Wind Speed and Direction:[image: image2.jpg]



The instrument normally used to measure wind speed is known as an anemometer. This device spins around at different rates depending on the speed of the wind. The anemometer is then calibrated to convert the number of revolutions per minute into wind speed which is measured in kilometers per hour (km/h). 

You can make your own anemometer using a milk carton, and a round wooden rod. You will have to count the number of revolutions per minute under different, but know wind speeds before you can make use of this device as part of your weather station.

 The Beaufort Wind Scale may also be used as a measure of wind speed. This scale is based on the characteristics of smoke exiting from the top of a chimney.  You may also make use of the smoke coming from the top of a chimney to determine wind direction.  

Measuring wind direction is very simple. The easiest method is to use a magnetic compass to determine north. and then set up a wind-sock similar to those seen at a small airport. You can also observe the direction of a flag on a flag-pole. You may also record the direction of low level cloud movement. Just keep in mind that wind speed and direction may not always be the same at different elevations (altitudes). 


 

Measuring Precipitation:

Precipitation means the amount of moisture that falls to earth from the sky. Precipitation may be either in liquid or solid form (rain, snow, etc.). Precipitation is measured in centimeters (cm)

The instrument used to measure precipitation is the rain gauge. This device can be easily made using an ordinary tin can with the lid removed. A centimeter ruler is then used to measure the depth of the precipitation collected in the can. Follow the link below to see the instruction for making your own rain gauge:

Predicting Future Weather Conditions

Have you ever noticed how certain people who work closely with the sea or land (fishing, logging, and farming) tend to be able to forecast the weather without the use of instruments. It seems that their daily experience of winds, temperature, smell, cloud formations, colour of the sunrise or sunset, and many other clues has, over the many years of their lives, given them the knowledge to forecast the weather with some degree of accuracy. This type of informal weather forecasting has been going on for thousands of years. Man, in all his curiosity, has been attempting to connect observations of past and present conditions to predict future weather conditions.


As technology advanced, people have been collecting weather data using simple instruments to quantify measurements of temperature, atmospheric pressure, relative humidity, wind direction and speed, You have already learned about some of the instruments used as you built your school or home weather station. The study of weather and forecasting is called meteorology. The people who study the weather and try to predict future trends are called meteorologists.
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Meteorologists of today have a great deal more technology at their disposal. The simple instruments that we have used in our school or home weather station are limited to ground level measurements. We see the weather from the ground up, and since our view of the Earth is limited, we are at a great disadvantage. 

What advantages could be gained if these types of measurements could be taken at higher altitudes? As a result of such questions, man developed weather balloons to explore the atmosphere to an altitude up to about 30 km. Each balloon caries a small radio transmitter known as a radiosonde. 

This device transmits signals about temperature, atmospheric pressure, and humidity back to weather stations. Since the weather balloon can be tracked by radar, its location and altitude are known. The two sets of data (radar tracking data and data from the radiosonde) can be fed into a computer for analysis. Since several weather balloons are released from all over North America on a daily basis, a sampling of the atmospheric conditions all across the continent can provide tremendous quantities of information. 

Aircraft have also been fitted with weather sensing instruments and can also transmit data. This information can then be transmitted to a central location and shared by all. Computer technology is an important part of this collaboration, both for the distribution of the data as well as its analysis. Weather models (computer models) are constantly analyzing the information in an attempt to accurately predict future weather conditions.

Satellite Imaging Technology

A major advancement in technology is the weather observation satellite. The first was launched by the United States back in 1960. It was called TIROS-1 and gave meteorologists their first views of the cloud patterns associated with low pressure systems and fronts.

Today there are two basic types of satellites in orbit. The first type are known as polar-orbiting satellites which revolve around the Earth at relatively low altitude (800 km) and scan a region about 1 900 km wide during each orbit which takes about 100 minutes to complete. By combining several orbital scans (strips) a composite of the entire continent can be made. 

The second type of satellite is the geosynchronous satellite which is positioned at an altitude 35 800 km above the Earth. This satellite circles the Earth once every 24 hours, the same rate as the Earth revolves around its own axis. As a result, the geosynchronous satellite remains in the same position relative to the Earth. Due to its greater altitude, it is able to capture a much wider image of the continent. New images are produced about every 15 minutes. 

These satellites can be manipulated by computers to produce moving images of weather patterns often seen on television. Several geosynchronous satellites have been placed in orbit. The most recent  one is GOES-11 (Geostationary Operational Environmental Satellite) which was placed in operation on May 17, 2000. Due to advances in television technology, these satellites are able to capture images using different wavelengths including infra-red (IR) images, visible images, and water vapour images. Each type of image can detect weather features not clearly seen in the other image types so the three imaging technologies complement one another. 

Doppler Radar

Doppler radar is a modern technology that[image: image4.jpg]


 developed out of the radar technology that was originally developed during World War II. Due to the technological advances made at that time, many meteorologists believe that modern meteorology began at this point in history. Although radar was initially invented to detect aircraft, its first use in weather detection came in 1942, when radar was used to follow a thunderstorm and hailstorm.

Today, radar technology has advanced a great deal since those early times. Doppler radar produces a series of microwave pulses which reflects off small particles of rain, hail, or snow. The data is then collected, and passed on to a computer for analysis. There are  3 Doppler radar stations In Atlantic Canada
Homework

Terms

Weather satellite

Weather balloon

Thermometer

Anemometer

Rain gauge

Hydrometer

Aneroid barometer
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