NATS 101
Section 13: Lecture 3

Weather vs. Climate



Definition of Weather

Weather: Condition of the atmosphere at a particular time
and place.

Comprised of:

Air temperature: Degree of hotness or coldness

Air pressure: Force of the air above

Humidity: Amount of water vapor in the air

Clouds: Water droplets (liquid) or ice crystals (solid) above
the surface

Precipitation: Water that falls clouds and reaches ground
Visibility: Farthest distance one can see.

Wind: Horizontal movement of air



Surface Station Model (U.S.)

Simplified Surface-Station Model

Temperature (°F)

Wind direction (from the NW)
Wind speed (18-22 knots)

Total amount of clouds

(overcast)
Barometric pressure at sea level
| (1013.8 mb)
48 138
00 +22/ Pressure tendency during past
45 3 hours (rising)

Amount of pressure change in
past 3 hours (2.2 mb)

Sign indicating whether pressure
is higher or lower than 3 hours ago

Present weather (light rain)
Dew point (°F)

Notes: Temperature and
wWind

Stations outside U.S. use
degrees Celsius for
temperature

Wind barb direction
reverses in southern
hemisphere.



Surface Station Model (U.S.)

Simplified Surface-Station Model

Temperature (°F)

Wind direction (from the NW)
Wind speed (18-22 knots)

Total amount of clouds
(overcast)
Barometric pressure at sea level
| (1013.8 mb)
48 138

00 +22/ Pressure tendency during past
45 ‘ 3 hours (rising)

Amount of pressure change in
past 3 hours (2.2 mb)

Sign indicating whether pressure
is higher or lower than 3 hours ago

Present weather (light rain)
Dew point (°F)

Notes: Pressure

Leading 10 or 9 is not
plotted for surface
pressure

Greater than 500 =
950 to 999 mb

Less than 500 =
1000 to 1050 mb

988 - 998.8 mb
200 - 1020.0 mb



Sky Cover, Weather Symbols
on a Surface Station Model

Total Sky Cover

VOO SWIPOO

No clouds

Less than one-tenth or one-tenth
Two-tenths or three-tenths
Four-tenths

Five-tenths

Six-tenths

Seven-tenths or eight-tenths

Nine-tenths or overcast with
openings

Completely overcast

Sky obscured

Common Weather Symbols

& .
e® | ightrain \ Rain shower
¥*
% Moderate rain \Y/ Snow shower
0:0 Heavy rain % Showers of halil
* % Light snow 4’ Drifting or blowing snow
*** Moderate snow % Dust storm
*:* Heavy snow —_— Fog
99 Lightdrizzle Haze

Ice pellets (sleet) I Smoke
(®\D Freezing rain R Thunderstorm

(®\) Freezing drizzle  § Hurricane




Surface Pressure Tendency

Pressure Tendency

Rising, then falling

Rising, then steady:; \
or rising, then rising more slowly

Barometer
Rising steadily or unsteadily > now higher
than 3 hours

Falling or steady, then rising; ago

or rising, then rising more quickly p

Steady, same as 3 hours ago

Falling, then rising, same or
lower than 3 hours ago

)

Falling, then steady; or falling,

then falling more slowly Barometer

Falling steadily, or unsteadily > now lower
than 3 hours

Steady or rising, then falling; ago
or falling, then falling more quickly J




Wind Speed

Wind Entries

Miles

Saiheer || ey

Calm Calm Calm
P PP R How to read:
3-8 3-7 4-13

o-14 | 812 | 1a-19 Half barb =5 knots

15-20 13-17 20-32

2 | o2 | @ Full barb =10 knots

26-31 23-27 41-50

32-37 28-32 51-60

3843 | 33-37 61—69‘ Flag = 50 knOtS

44-49 3842 70-79

soss | 4547 | sor 1 knot = 1 nautical mile per hour = 1.15 mph

61-66 5§3-57 97-106

67-71 58-62 107-114

72-77 63-67 115-124

“& = knots

78-83 68-72 125-134

84-89 73-77 135-143
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119-123 | 103-107 | 144-198




Wind direction

NORTHERLY
From the north

360°

m_ 270° 90° “\‘

180°
WESTERLY

EASTERLY
From the west

From the east

SOUTHERLY
From the south
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(From UCAR RAP website)
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Limon, Colorado (LIC)

| P "W
b
L G119 )
e Weather conditions
v
II"I-1.|
£ 1y

STATION IDENTIFIER



Limon, Colorado (LIC)

A
J"r.t" 3 Weather conditions
r._l"' 1 I."'l

I'F_
“TEMPERATURE Temperature: 21°F




Limon, Colorado (LIC)
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a0 16 Weather conditions
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i Temperature: 21°F
L Dewpoint: 18°F
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Limon, Colorado (LIC)

Ihialh
ot I Weather conditions
3 " i &
o Temperature: 21°F
I'. ] Dewpoint: 18°F
: 1 Pressure: Not available
" :
- !
PRESSURE I



Limon, Colorado (LIC)
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SKY CONDITIONS

Weather conditions

Temperature: 21°F
Dewpoint: 18°F
Pressure: Not available
Sky conditions: Overcast



Limon, Colorado (LIC)
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Weather conditions

Temperature: 21°F
Dewpoint: 18°F

Pressure: Not available

Sky conditions: Overcast
Wind: North-northwesterly at
30 knots, gusting to 34
knots.



Limon, Colorado (LIC)

o Weather conditions

- Temperature: 21°F
| Dewpoint: 18°F
2 11 Pressure: Not available
: Sky conditions: Overcast
i1 4 . Wind: North-northwesterly at
; _ |+« 30 knots, gusting to 34
r&,  PREEIPITATION knots.

: Precipitation: Moderate
Snow



Limon, Colorado (LIC)

| - B i
b d i Weather conditions
. LI
b, @)
o o Temperature: 21°F
N .= Dewpoint: 18°F
SR Pressure: Not available
L | II-I Sky conditions: Overcast
| n . Wind: North-northwesterly at
- 1 /. 30knots
1 |.§1 Precipitation: Moderate
" VISIBILEITEY Snow

Visibility: Quarter mile



Amarillo, Texas (AMA)
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Weather conditions

.|-| Temperature:

Dewpoint:

Pressure:

Sky conditions:

. i
B & Wind:
L
"q:'l-,r' Precipitation:
& i

Visibility:




Weather symbols

Front Symbols

A b _A

Trough
(trof)

Cold front (surface)
Warm front {surface)
Occluded front (surface)
Stationary front (surface)
Squall line

Ridge Dryline

Fronts mark the
boundary between air
masses with different
characteristics.

Typically where
“Interesting” weather
happens.



Weather Map: 12-29-06
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What about what is happening
above the ground?



Upper Air Measurements

Weather balloons, or
radiosondes, sample
atmosphere up to 10
mb.

They measure:
eTemperature
Moisture
Pressure

They are tracked to
get winds using
global positioning
satellites (GPS)



North American Upper Air Network

Observations typically taken
twice per day at the same
time (00 and 12 GMT)

Note the scarcity of
observations over Mexico—
and the Mexican government
may even cut these!




Upper Air Sounding
(Skew T Log P Diagram)

LT EWT K TT P

Denver Sounding on 12-29-06 Gives a graphical

display of
Information from the
radiosonde:

Temperature (Red)
Dewpoint (Green)
Winds (right side)

Note the changes in
temperature and
moisture with height.
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UCAR RAP website



Upper Air Station Model
(At specific pressure level)

Upper-Air Model (500 mb)

l-—I:

-15 564
+04

5

E

Temperature (°C)

Height of pressure surface in meters with
first 3 digits given (5640 meters)

L. 12 hour height change in meters

(04 equals 40 m)

Sign indicating whether height is
rising or falling

Dew point depression (difference between
air temperature and dew point, °C)

Wind speed (58-62 knots)

Wind direction (from the southwest)




500-mb Map: 12-29-06




500-mb Conditions at Denver (DEN)
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500-mb Conditions at Denver (DEN)

Height of 500-mb Surface:
5620 m




500-mb Conditions at Denver (DEN)

TEI\/IPERATURE,l " _
— — — 1% Height of 500-mb Surface:

2620 m
Temperature: -20° C




500-mb Conditions at Denver (DEN)

Height of 500-mb Surface:
5620 m

Temperature: -20° C
Dewpoint: -22° C
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500-mb Conditions at Denver (DEN)

— — — 15 Height of 500-mb Surface:
Y  5620m
— B2 Temperature: -20° C
25 g Dewpoint: -22° C
\r- Winds: Southeasterly at 25
1 knots
-—WIND SPEED

AND DIRECTIT?N__E'



Practice it yourself for today’s weather
using the UCAR RAP website...

www.rap.ucar.edu/weather




Definition of Climate

Climate: The statistical characteristics of weather
elements over a given period of time.

Some examples:

«Seasonal or yearly average rainfall in the U.S.
Dominant patterns of sea surface temperatures (e.g. El Nino)
*Daily average temperature at a weather station

Variability of snowfall



Annual Average Precipitation

United States of America

Legend (inches)

B Lessthan5 [l 40te 50
B 510 Il 50 ta A0
B 10t 15 [] a0 ta 70
] 15t0 20 O 70ta 20
[ 20to 25 Il #0te 100

Modeling performed by Christopher Daly
using the PRISM maodel, based on
[]25t3 [l 100te140 1061-1990 normals frorm NOAA

[ a0tass [] 140 to 180 Cooperative stations and NRCS SMOTEL
[ 35teda Bl Bdore than 180 sites. Sponsored by USDA-MRCS Waker
and Climate Center, Portland, Oregon.

Period: 1951-1990
Oregon Climate Service

George Taylor, Stake Clirmabologist
(541) ¥37-5705




Average Annual Precipitation

Arizona

Major factors for
AZ:

Legend (in inches)
B Under8 [0 24028
B 8tc12 [ 28t032
L] 1201 I 32t03

] t6tc20 [ Above 36

B 20t

Periad: 1961-1990

This map iz a plot of 1951-1990 annual
awerage precipitation contours from
NO&AA Cooperative stations and
(where appropriate) USDA-NRCS
SNOTEL stations, Christopher Daly
used the PRISK moedel to generate the
gridded estimates fram which this map
was derived; the modeled grid was
approximately dxd km
latitude/longitude, and was resampled
to 2x2 km using a Gaussian filter.
Mapping was performed by Jenny
Weidsburg, Funding was provided by
USDA-WNRCE National Water and
Clitnate Center.

Note the
dependence
of rainfall with
elevation

12/8/97



El Nino Southern Oscillation (ENSO)
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AVERAGE DECEMBER - FEBRUARY [3-month] PRECIPITATION RANKINGS DURING ENSO EVENTS

1815 1919 1941 1858 1966 1973 1983 19087 1988 19982 1945
Based on 18551547
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Tucson Snowfall

Snowfall {in.}

]

TUCSOM W50 AF, ARIZONA (028820
Feriod of Record : 7/ 1/1948 to 4/368/20808
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Some Good Places on the Web
for Climate Information

National Weather Service
WWW.NWS.noaa.goVv

Climate Diagnostics Center, Boulder, CO
www.cdc.noaa.gov

Climate Prediction Center, NCEP, Camp Springs, MD
WWW.cpc.noaa.gov

Western Regional Climate Center, Reno, NV
www.wrcc.dri.edu

National Climate Data Center, Asheville, NC
www.ncdc.noaa.govVv




Summary of Lecture 3

Defined the difference between weather and climate.

Weather is the condition of the atmosphere at a particular
time and place: temperature, pressure, humidity, clouds,
precipitation, visibility and wind. Be familiar with how each
of these is defined.

Looked at surface and upper air station models (as well as
weather symbols) and how to interpret them to diagnose the
weather. Went through an example of a snowstorm in
Colorado in late December.

Climate is the statistical characteristics of weather elements
over a given period of time. Several examples of climate data
were presented for various time and space scales.



Reading Assignment

Ahrens, Chapter 2, pp. 27-35 (81" ed.)
pp. 29-37 (9t ed.)



