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ESCI 1010 Lab 1 
Introduction to Weather Data 
 
Before Lab:  Review pages 1-51 in your Weather and Climate textbook.  Pay special attention to the 
sections entitled ñLocation and Time on Earthò and ñSome Weather Basicsò. 
 
Summary:  This lab exercise will introduce you to universal time used in meteorology and how to convert 
that time to the more familiar time zones.  You will see universal time used throughout the course.  This 
lab exercise will also take a brief look at the vertical structure of the atmosphere and introduce you to 
some basics about weather maps.   
 
LAB EXERCISE 
 

Memphis, TN is located in the Central Time Zone, but as noted in your textbook, there is a 
universal time, known as Greenwich Mean Time (GMT), Coordinated Universal Time (UTC), or Zulu Time 
(Z) used in meteorology to track weather globally.  In Memphis, we also change from Central Standard 
Time (CST) to Central Daylight Time (CDT) and back during the year, but Universal time is not impacted 
by this change.  Instead, the difference between the local time in Memphis and Z time decreases by one 
hour as we ñspring forwardò in March and increases by one hour as we ñfall backò in November.  
Meteorology also uses a 24-hour clock instead of a 12-hour clock.  This means that midnight is 0000, 6 
a.m. is 0600, noon is 1200, 1 p.m. is 1300, 6:30 p.m. is 1830, and 11:59 p.m. is 2359. 
 
You can use the formulas below to convert between the local time in Memphis and Z time: 
 
Standard Time     Daylight Savings Time 
Time (Memphis, CST) = Time (Z) ï 6 hours Time (Memphis, CDT) = Time (Z) ï 5 hours 
Time (Z) = Time (Memphis, CST) + 6 hours Time (Z) = Time (Memphis, CDT) + 5 hours 
 
1.  Using the Standard Time formulas above, fill in the missing times in the table below.  Donôt forget that 
universal time uses a 24-hour clock.   
 

Memphis Time (CST) Universal Time (Z, 24-Hour Clock) 

 
9:15 a.m. 
 

 

  
1630 
 

 
2:30 p.m. 
 

 

  
0100 
 

 
10:30 p.m. 
 

 

  
1345 
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2.  Using the Daylight Savings Time formulas above, fill in the missing times in the table below.  Donôt 
forget that universal time uses a 24-hour clock.  
  

Memphis Time (CDT) Universal Time (Z, 24-Hour Clock) 

 
7:15 a.m. 
 

 

  
2000 
 

 
4:30 p.m. 
 

 

  
0615 
 

 
8:30 p.m. 
 

 

  
1345 
 

 
3.  A weather observer in New York City makes a weather observation at 11 a.m. Eastern Standard Time 
today (Eastern Standard Time is 1 hour ahead of Memphis; see textbook page 13).  What is the Z time for 
that observation? 
 
 
 
 
 
4.  What is the difference between Z time and local standard time on the West Coast of the United States 
(Pacific Standard Time is 2 hours behind Memphis; see textbook page 13)? 
 
 
 
 
 

As discussed in your textbook on pages 49-50, a station model is a graphical means of conveying 
measured meteorological information in compact form on a map.  Temperature, wind direction, wind 
speed, atmospheric pressure, dew point, visibility, cloud cover, and present weather are some of the 
variables in the station model and organized as depicted below: 
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A more detailed version is given in your textbook on page 383.  You will be looking at weather maps quite 
a bit in this course, so a brief introduction is presented here.   
 

Air pressure, wind direction, wind speed, and cloud cover are encoded on a station model.  
Pressure is always given in millibars (mb), but the first digit, normally a 9 or 10, is left off.  You need to 
look at the first number to decode the pressure value.  If the first number is a 5, 6, 7, 8, or 9, then attach a 
9 to the front.  If the first number is a 0, 1, 2, 3, or 4, then attach a 10 to the front.  The very last digit on 
the right is in the tenths place (number to right of the decimal point).  Here are a couple of examples: 
 
Example 1: 
 
Value from station model = 998 
First digit is in the range of 5 through 9, so a 9 is attached to the front to make the value 9998 
The last digit is a tenths place digit, so the final value becomes 999.8 mb 
 
Example 2:   
 
Value from station model = 015 
First digit is in the range of 0 through 4, so a 10 is attached to the front to make the value 10015 
The last digit is a tenths place digit, so the final value becomes 1001.5 mb 
 
This method for decoding the air pressure works most of the time.  However, strong low pressure systems 
can have air pressure readings below 950 mb.  Meteorologists will determine the air pressure in these 
cases by looking at surrounding observations. 
 

Another piece of information given on station model that needs to be decoded is cloud cover.  
Each station model locates the individual station (observation point) with a circle.  The circle itself 
indicates the degree of cloud cover.  In general, the more the circle is filled in, the greater the amount of 
cloud cover.  Specifics are given in Figure 2-17b on page 50 of your textbook. 
 
            Wind barbs are used to describe wind 
direction and speed on the station model.  The 
wind barb is a line with tick marks (similar to an 
arrow with feathers on one end).  In meteorology, 
the wind is always identified by the direction in 
which it is coming from (a south wind comes from 
the south and blows toward the north).  The wind 
direction works just like a map (north at the top, 
east to the right, south at the bottom, and west to 
the left).  Thus, the wind direction assigned to the 
top wind barb on the right is a west wind (two tick 
marks are at the tail).  The wind directions assigned 
to the middle and bottom wind barbs on the right 
are south and southeast, respectively.  Decoding 
information for wind speed is given in Figure 2-17a 
on page 50 of your textbook.  In general, the more 
ticks, the faster the wind is blowing.  Typically, 
meteorologists use knots to measure the wind 
speed.  A full-barb is 10 knots and a half-barb is 5 
knots as shown to the right.  A flag is used to 
denote 50 knots. 
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A final element encoded on the basic station model is present weather/precipitation.  These are 
encoded in the form of weather symbols: 
 

 
 
5.  There is a surface weather map on the next page.  The time of observation (in universal time, Z) is 
located in the upper-right of the map.  Convert this time to Central Daylight Time (Memphis time). 
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6.  The station located in western Alabama with the identifier TCL is Tuscaloosa.  The station model data 
for Tuscaloosa is presented below.  Use the decoding information about the station model in this lab 
exercise and the textbook to find the weather variables below. 
 

 

 
Temperature      __________               Dew Point       __________ 
 
Pressure            __________               Cloud Cover    __________ 
 
Wind Direction   __________               Wind Speed    __________ 
 
Weather             __________ 
 

 


