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
sectionsentittedfiLocati on and ahidmd S@meE aMetah her Basi cso.

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
(2) 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 fispring forwardo in March and increases by
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) i 6 hours Time (Memphis, CDT) = Time (Z2) i 5 hours
Time (Z) = Time (Memphis, CST) + 6 hours Time (Z) = Time (Memphis, CDT) + 5 hours

1.Using the Standard Time formulas above, filthhati n t he m
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




2. Using the Daylight SavingsTi me f or mul as above, fil/ in t

forget that universal time uses a 24-hour clock.

Memphis Time (CDT)

Universal Time (Z, 24-Hour Clock)

he

mi s si

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:

Temperature (°F) Cloud Cover Air Pressure (mb)

\ Overcast 998.2 mb
Visibility (miles) /

e

Weather / 70
Thunder /

Dew Point (°F)

Y 982

W& Station ID
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South @ 15 knots

ng



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 numberis a5, 6, 7, 8, or 9, then attach a
9 to the front. If the first numberis a0, 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 O 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.

full barb

10 knots  half harh
5 knots

gdj/ From the west
\ \ ar ~15 knots {~17 mph)

Fl
Sﬂathuts From the south

| 50 kno'ts (~58 mph

From the southeast
at — 5 knots (~8& mph)
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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:

0

2

8

Cloud development
not observed or
not observable
iduring past hour

[Clouds generally
[dissolving or
becoming less
[developed during
past hour

1F

State of sky on
the whole
unchanged during
past hour

[Clouds generally
(Forming or
developing during
past hour

o

Visibility reduced
by smoke

Haze

S

Widespread dust in
lsuspension in the
air, not raised by
wind, at time of

Pust or sand
raised by wind, at
time of obs

&

lell developed
dust devil(s)
ithin past hour

= |

Duststorm or
sandstorm within
sight of station
or at station
during past hour

Light fog

Patches of shallow
fog at station not
[deeper than 6 feet
lon land

More or less
continuous shallow
fog at station not
deeper than 6 feet
on land

<

Lightning visible,
no thunder heard

L
Precipitation
ithin sight, but
not reaching the
ground

o
Precipitation
ithin sight,
reaching ground,
but distant from
station

obs

()
Precipitation
within sight,
reaching the
iground, near to
but not at station

[Thunder heard but
no precipitation
at the station

v

Squall(s) within
sight during past
hour

I

Funnel cloud(s)
within sight
during past hour

’]
Drizzle (not
freezing, not
showers) during
past hour, not at
time of obs

d
Rain (not
[freezing, not
Ishowers) during
lpast hour, not at
[time of obs

7]
Show (not falling
as showers) during

past hour, not at
time of obs

d

*

Rain and snow (not
ifalling as
Ishowers) during
past hour, not at
time of obs

o]
Freezing drizzle
or rain (not
showers) during
past hour, not at
time of obs

°

7]
[Showers of rain
during past hour,
but not at time of
lobs

7]
Showers of snow,
or of rain and
snow during past
hour, but not at
time of obs

o]

[Showers of hail,
or of hail and
rain during past
hour, but not at
time of obs

Fog during past

hour, but not at
time of obs

1]

[Thunderstorm (with
or without precip)
during past hour,
but not at time of
obs

3|

Slight or moderate
duststorm or
sandstorm, has
decreased during
past hour

-

[Slight or moderate
duststorm or
lsandstorm, no
lappreciable change
[during past hour

IS

Slight or moderate
duststorm or
sandstorm, has
increased during
past hour

|

Severe duststorm
lor sandstorm, has
decreased during
past hour

.

Severe duststorm
lor sandstorm, no
appreciable change
during past hour

S

Severe duststorm
lor sandstorm, has
[increased during
past hour

4

Slight or moderate
drifting snow,
igenerally low

L

Heavy drifting
lsnow, generally
Low

e

Slight or moderate
drifting snow,
generally high

e

Heavy drifting
snow, generally
high

Fog at distance at

Fog in patches

Fog, sky

Fog, sky not

Fog, sky

Fog, sky not

Fog, sky

Fog, sky not

R 2

Fog, depositing

¥

Fog, depositing

time of obs but discernable, has |discernable, has |discernable, no discernable, no discernable, has |discernable, has |rime, sky rime, sky not
not at station become thinner become thinner lappreciable change jappreciable change [begun or become begun or become discernable discernable
during past hour during past hour |during past hour |during past hour |during past hour [thicker during thicker during
lpast hour past hour
§ , » » . 3
’ 13} o > 1K) (O] (%) .

Intermittent
drizzle (not
freezing), slight
at time of obs

[Continuous drizzle
[(not freezing),
lslight at time of
lobs

>

Intermittent
drizzle (not
freezing),
moderate at time
of obs

Continuous drizzle
[(not freezing),
oderate at time
of obs

’
[ntermittent
drizzle (not
[freezing), thick
at time of obs

»
Continuous drizzle
l(not freezing),
ithick at time of
lobs

Slight freezing
drizzle

Moderate or thick
[freezing drizzle

B

Drizzle and rain,
slight

3
Drizzle and rain,
moderate or heavy

Intermittent rain
(not freezing),
islight at time of
obs

[Continuous rain
I(not freezing),
lslight at time of
lobs

-

°
Intermittent rain
(not freezing),
oderate at time
of obs

s

os
Continuous rain
I(not freezing),
oderate at time
lof obs

.
[ntermittent rain
[(not freezing),
heavy at time of
jobs

Continuous rain
[(not freezing),
heavy at time of
lobs

(]

Slight freezing
rain

(L)

Moderate or heavy
freezing rain

e
*

Rain or drizzle
and snow, slight

*
H
*

Rain or drizzle
and snow, moderate
or heavy

*

Intermittent fall

*%

[Continuous fall of

*
*

Intermittent fall

+
*%
Continuous fall of|

*
*
*

Intermittent fall

-
*%
*

Continuous fall of

“—>

Ice needles (with

A=

Granular snow

e

Isolated starlike

A

Ice pellets

of snowflakes, lsnowflakes, slight |of snowflakes, snowflakes, of snowflakes, snowflakes, heavy |or without fog) (with or without |snow crystals (sleet, U.S.
slight at time of |at time of obs moderate at time moderate at time f|heavy at time of |at time of obs Fog) (with or without |definition)
obs of obs lof obs lobs. fog)

° ° : $ 8 * * A A A

v

Slight rain

v

Moderate or heavy

Violent rain

[Slight shower(s)

Moderate or heavy

v

[Slight snow

v

Moderate or heavy

\%

Slight shower(s)

v

Moderate or heavy

v

Slight shower(s)

shower(s) rain shower(s) shower(s) lof rain and snow [shower(s) of rain [shower(s) isnow shower(s) of soft or small |shower(s) of soft [of hail, with or
mixed and snow mixed hail, with or or small hail, without rain
ithout rain, ith or without and/or snow, not
jand/or snow rain and/or snow |assoc with thunder
A M (] A [ 5 A
? T 1<k Tk Tk
Moderate of heavy [Slight rain at Moderate or heavy [Slight snow and/or|Moderate or heawy [Slight or moderate [Slight or moderate Heavy thunderstorm|Thunderstorm Heavy thunderstorm

shower(s) of hail
and/or rain/snow,
not associated
with thunder

[time of obs;
[thunderstorm
[during past hour
not at time of obs

rain at time of
obs; TS during
past hour not at
time of obs

rain/hail at time
of obs; TS during
past hour not at
time of obs

snow and/or rain/
hail at time of
obs; TS past hour
hot at obs time

thunderstorm

ithout hail but
ith rain and/or
snow at obs time

thunderstorm with
hail at time of
obs

ithout hail but
ith rain and/or
snow at time of
jobs

combined with
duststorm or
sandstorm at time
of obs

with hail at time
of obs

5. There is a surface weather map on the next page.
located in the upper-right of the map. Convert this time to Central Daylight Time (Memphis time).

The time of observation (in universal time, Z) is




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



