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SO244 – Basic Atmospheric Processes

Lab 1:  Introduction to Meteorological Data

Objectives:

1.
Identify all 48 U.S. mainland states and some major U.S. cities.

2.
Decode surface and upper air observations from standard symbology. 
3.
Recognize and understand the difference between observations in the horizontal (surface and upper air observations), observations in the vertical (sounding data), and time series meteorological data (meteograms).

I.  Geography
A.  
On the map provided in class, identify and label all 48 states on the North American continent.  
B.
For each dot on the chart, label the corresponding cities.  

Use any reliable resources to complete.  Reference this chart for this lab and future labs!!
II.  
Meteorological Data
There are many different types of data and data collection methods used by meteorologists.  The objective of these data resources is to obtain a complete picture of the atmospheric structure in both space (vertical and horizontal dimensions), and time.  Each of the data products presented below provides meteorologists with that understanding.

A. Surface and Upper Air Observations – Horizontal Variability
The most commonly used weather data are surface data - observations made at or near ground level.  Generally, these observations are taken on an hourly basis at hundreds of locations throughout the U.S. (generally at airfields).  They include atmospheric pressure, temperature, winds, precipitation, cloud cover, etc.

1. Surface Observations using the Station Model
Go to http://www.ametsoc.org/dstreme and under the “SURFACE” data menu, click on “U.S. – data”.  You will see the most current surface observation data (note: the time (Z) of observations is given on the chart) for observation sites all over the U.S., encoded using the “surface station model” format.  Appendix B in your book (page A-4) shows the station model symbols and format for surface and upper air data.  

Using appendix B, draw, in the space below, the surface station model and then decode the surface observation at a city of your choice.  Try to find one with some interesting weather occurring.  What data is missing from the observation compared to that given in the model in appendix B?  What is the LOCAL time of the observation?
2. Surface Observations in Text Format

a.
Coded METAR (Aviation Routine Weather (MET) report) data.  
Go to http://aviationweather.gov/ (the NWS aviation weather site) and click on METARs (hourly surface observations) from the left column.  Select a station (preferably from different parts of the country) from those listed in the station database (see link stations.txt to the right of the map on this web page). Enter the station identifier in the box, and check “raw format” and “METARs”, and then click “submit”.   You will see an encoded surface weather observation.  Each section of the code provides information on the various MET variables (wind, Temp, weather).  Go back one page and click on “translated”, then “submit” again, to see how to decode the important data.   Look at a few different stations from around the country.
For one station, write the coded and decoded data for the following variables.  Be sure to include units as applicable:

Station ID:  

Observation date and time: 

Temperature (C):  

Dewpoint Temperature (C):  

Sea-level pressure (mb): 

Wind (speed in kts, direction in degrees):  

Cloud Ceiling height (m):  

Clouds (coverage and cloud base height (m)):  

Weather:  

b. Surface Hourly Observations in Plain Text Data

Go to http://www.ametsoc.org/dstreme and under the “SURFACE” data menu, click on State Surface Data – Text, then select the box containing MD.  The weather observations for all the reporting stations in MD are listed for the most recent hour.  
Record the surface observations for Dulles International Airport (station identifier KIAD).  Include units as applicable.  Then generate a station model (reference appendix B), using the applicable surface data, in the space below.
Observation Time (HH ):
Temperature and Dewpoint Temp (F)  (TMP, DEW):  

Wind Direction (degrees/10), speed (kt), and gusts (DIR, SPD, GST):  

Cloud coverage (low, mid, and high level) (CLDL CLDM CLDH):    

Sea level Pressure (mb) (PMSL):   

Pressure Tendency (mb) (PTD): 
Weather (WTHR):

Accumulated precipitation (in) (PCPN):

Accumulated Snow (in) (SNOW):
STATION MODEL:



3.
Upper Air Observations using the Station Model

Compared to surface observations, fewer cities provide upper air observations, i.e. weather observations at higher (lower pressure) levels in the atmosphere.  

Go to http://www.ametsoc.org/dstreme and under the “UPPER AIR” data menu, click on “500 mb – data” and “300 mb – data”.  500  mb and 300 mb refer to a surface in the upper atmosphere upon which the atmospheric pressure is that value.  Print both the 500 and 300 mb charts.
You will see the most current upper air observation data for observation sites all over the U.S., encoded using the “upper air station model” format.  Again, appendix B in your book (page A-4) shows the station model symbols and format for surface and upper air data.  

Using appendix B, decode the current upper air observations to find the following (INCLUDE PROPER UNITS FOR ALL VALUES!!):
1.
What is the height of the 500 mb pressure surface:

 


in Great Falls,  Montana? ______________________
in Little Rock, Arkansas? ______________________

in Miami, FL?  ____________________ 

How does the height of the pressure surface vary with latitude?
3. What is the height of the 300 mb pressure surface at Salt Lake City, UT? ___________________

Why is this height higher than the heights at 500 mb?

4. What is the temperature and dew point temperature at the 500 mb pressure 

surface for the city of Tampa Bay, Florida?___________________

5.
What are the wind direction and speed reported at Albuquerque, NM at the 500 mb pressure surface?  _____________________________

5. What are the wind direction and speed for Detroit, Michigan at the 300 mb 

pressure surface? ____________________________
6. What is the warmest temperature in the state of Texas at the 300 mb pressure surface?  ______________________
B.
Atmospheric Soundings (Radiosonde Data) – Vertical variability
Vertical variability refers to the atmosphere’s variation with altitude at a given location.  Go back to the DataStreme home page, and click on Upper Air Data – Text box. Note that Dulles (KIAD) reports upper air data.  Select KIAD on the map to the data in text format.  This table provides pressure, height, temperature, dew point, relative humidity, wind direction and speed at several vertical levels from the surface to the stratosphere.  
This data can also be viewed in a much more useful format as a sounding plotted on a skew-T log P diagram (to be covered in more detail in a later lab).  Click on click here at the bottom of the page.  Enter KIAD for station ID,  Skew-T for type of output, latest for data time, noparcel for parcel plot, and 1024x768 for size of plot.  You will see the Temperature plotted in RED, Dew Point Temperature plotted as a DASHED LINE, and wind barbs on the right showing the variation of wind with height. 
Describe the general trend of how these variables change with height (m):
Pressure (PRES):

Temperature (TEMP):

Dewpoint (DEWP):

Wind Direction and Speed (DIR, SPD):

Using the TEXT version of the sounding (NOT the skew-T), identify any atmospheric vertical layers where temperature increases with height.   Recall that this is called an INVERSION. 
C.      Time Series Data
4.  Weather conditions are highly variable spatially, but also temporally.  You will now explore the temporal, or time variability, of the weather conditions for the past 24-hours.  To do this, under the SURFACE section, click on Meteograms for Selected Cities.  Click on KIAD (Dulles) on the map.  The meteogram provides 24-hour plots of temperature (TMPF), dewpoint (DWPF), winds (BRBK), sky coverage (SKYC), visibility (VSBY), weather (WSYM), and sea level pressure (PMSL).   Notice that the horizontal axis on this plot is TIME.  Observe how each variable is changing with time at this location.  This data will show diurnal (day to night) trends, and also changes due to passing weather systems or local phenomena.

What inferences about the weather over the past 24 hours do the trends in these variables allow you to make? 

