


Friday Night

Two teenagers hiking in Little Cottonwood Canyon were slightly injured
Friday evening when lightning struck near them and knocked them
unconscious.

The 14- and 16-year-old boys were huddled under a tree

about a mile up the Red Pine trail with three adults just after 6 p.m.
when the lightning and rain started. At one point, lightning struck
close enough to the teens to knock them out, said Salt Lake County
Sheriff's Office Lt. Don Hutson.

The pair was unconscious for about 20 seconds, he said.

Unified Fire Authority personnel responded and found the teens
conscious and alert, Hutson said. The teens were transported by off-
road vehicles to ambulances at the trialhead. They were then taken
by ambulances to a hospital to be checked out.

The three adults walked down on their own, Hutson said.


http://www.youtube.com/watch?v=1Ed3aV0NcLo

Observing the Environment

Routine direct observations
— at the surface
— aloft

Routine remote observations

— Active sensor system
Requires system to send and receive
Example: radar

— Passive sensor system
Requires sensor system to receive only

Example: satellite

NOTES:
[~u0035056/Atmos3000.0921.2009.pdf
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Friday Evening: WBB
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Friday Evening: WBB
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Friday night
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http://www.chpc.utah.edu/~u0034822/covecam/movies/090918.all.big.mov
http://www.chpc.utah.edu/~u0034822/covecam/movies/090918.all.big.mov

Observing the Environment

Routine direct observations
— at the surface
— aloft

Routine remote observations

— Active sensor system
Requires system to send and receive
Example: radar

— Passive sensor system

Requires sensor system to receive only
Example: satellite



Radar Observation
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Radar




A. NEXRAD radar locations

B. Area of coverage by each radar at
,000 feet above ground level.
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Friday evening: TDWR Reflectivity



http://www.chpc.utah.edu/~u0034822/covecam/movies/090918.all.mov
http://www.chpc.utah.edu/~u0034822/covecam/movies/090918.all.mov

Observing the Environment

— Passive sensor system
Requires sensor system to receive only
Example: satellite



Critical Aspects of Satellite Observations

satellite orbit

— Geostationary (GOES)
~36000 km above surface
Remains fixed above particular point on equator
Rotates with earth

— Polar (POES)

~850 km above surface

Earth rotates beneath satellite (satellite is sun
synchronous)

Travels north and south over poles



Polar vs. geostationary orbit

POES about 850 km high
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Critical Aspects of Satellite Observations

Portion of electromagnetic spectrum that
SeNsor measures

— Visible light (.4 - .7 microns)

— Water vapor (~ 6-7 microns)

— Infrared (10-11 microns)

Satellite sensor sees radiation returned
upwards from earth’s surface or top of
clouds

If atmosphere or clouds absorb radiation
before it reaches top of atmosphere, then
sensor can not detect it



Electromagnetic Spectrum
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Broadband visible

Broadband (all visible wavelengths .4-.7 micron)

Measures amount of light reflected upward from
earth’s surface and from clouds

More reflective surfaces and thick clouds reflect
more visible light

— Common convention is to display as white
Only useful during the day

Water surfaces, vegetation, and thin clouds
reflect less visible light

— Common convention is to display as dark



Broadband visible

Amount of total visible light reflected to space
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True color visible

“True color”

— Sensors measure energy received in narrow bands of
red, green, and blue light

— Measures amount of light reflected upward from
earth’s surface and from clouds in three separate
bands

— Only useful during the day

— Common convention is to display as:
white: objects that reflect a lot of red, green, and blue equally
black: objects that reflect little red, green, and blue equally

green: objects that reflect a lot of green light but little red or
blue, etc.



True color visible

Amount of red, green, blue light reflected to space
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Polar Orbiting MODIS




Polar orbiting MODIS










Water Vapor

Sensor measures energy in 6-7 micron range

Measures amount of energy emitted upward
primarily from invisible water vapor and visible
cloud

Available 24 hours

Common convention is to display as white those areas
where there is a lot of water vapor or cloud

Common convention is to display as dark those areas
where there is a little water vapor or cloud

Most sensitive to water vapor from 3-10 km above
earth’s surface



Amount of energy emitted by water vapor and cloud

Water Vapor
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GOES Water Vapor
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Infrared

Sensor measures energy in 10-11 micron range

Measures amount of energy emitted upward
from all earth objects (surface and clouds)

Directly related to temperature: warm objects
emit lots of infrared; cold objects emit little

Available 24 hours

Common convention is to display:
— cold objects as white
— warm objects as dark



Infrared

Amount of energy emitted by all bodies
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GOES Infrared
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Discriminating between low/high and thick/thin
clouds

Use infrared image for temperature:
— Low clouds tend to be warm (grey in IR image)
— High clouds tend to be cold (white in IR image)

Use visible image for thickness
— Thin clouds reflect less solar energy (grey in visible image)
— Thick clouds reflect lots of solar energy (white in visible image)

High/thin:  Low/thin: High/thick:  Low/thick:
Vis: grey Vis: grey Vis: white  Vis: white
IR: white IR: grey IR: white IR: grey



Summary

Satellite passive remote sensors are invaluable
for monitoring weather 24/7

GOES and POES satellites play different roles

— GOES continual monitoring of sectors of globe
— POES monitoring of entire globe 2 times per day

Measuring energy received in visible and10-11
micron bands provides information on clouds

Measuring energy received in 6-7 micron band
provides information on water vapor (and
clouds)

NOTES:
/[~u0035056/Atmos3000.0921.2009.pdf
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