How to Find and Read an MM5 Sounding Chart!

http://www.atmos.washington.edu/mmb5rt/
By Matt Amend
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Pacific Northwest Environmental Forecasts and Observations
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What’s so great about sounding datar

Why look for sounding data?

Now we’ve opened the page for the

4km domain. As you can see, the MM5
offers huge amounts of data, but the
most useful product for us pilots is the
sounding data. Why is that?

A sounding is an observation of the
atmosphere above a specific location
that measures temperature, pressure,
humidity, and wind velocity.

We can use this to predict thermal
activity (lapse rate), winds aloft,
potential for cloud formation, inversion,
and precipitation.

Because the MM5 provides forecasts
for 3-hour intervals, we can use it to
predict the best time of day to fly.

More on reading sounding charts later.
First we have to find them!

The link indicated on the graphic will
take you to the soundings map for the
4km domain.

http://www.atmos.washington.edu/mmbrt/rt/gfsinit.4km.html

On the left-side frame, scroll down until
you see the Soundings. Click on 4km.



How to find the sounding data for a particular site.

http://www.atmos.washington.edu/mmb5rt/rt/soundings_d2.cgi?GFS+current_gfs

How to find the sounding data for
Tiger Mountain.

The primary 4km domain map shows
all the sounding locations for
Washington, Oregon, Idaho, western
Montana and southern BC.

Recently the UW added enhanced maps
of western Washington (Map Option
2) and the Columbia Gorge (Map
Option 3).

The MMS5 is a great tool for planning
a weekend trip. You can analyze
forecasts for every site within driving
distance of Puget Sound: Tiger,
Blanchard, Whidbey, Rampart, Chelan,
the Ranch, the Methow, Saddle, the
Gorge, Oregon’s north coast, Woodrat,
Pine, Bachelor, you name it.

Once you’ve picked a site, the sounding
chart can help you decide when to
launch and what direction to fly.

For the sake of this example, we’re
looking at the data for Monday, Feb. 7
2005. We’ll look at the 1pm chart,
since that’s probably the best time of
day to fly in the winter. If it were
summer, we might look at the 4pm
chart for peak conditions.

Now you are looking at a map of the 4km To find the chart for
Domain. Each dot represents a place Tiger, open the detailed
where sounding forecasts are available. map of Puget Sound.




How to tind the sounding data for, say... Tiger!

http://www.atmos.washington.edu/mmbrt/rt/soundings_d2.cgi?GFS+current_gfs+ps

How to find the sounding data for
Tiger Mountain (cont’d).

When you place your cursor over a dot,
the name and coordinates of the
location will appear. The closest
sounding location to Tiger is Lake
Sammammish. Itis the middle of three
blue dots just to the right of Lake
Washington.

The blue dot to it’s right is North Bend,
and the red dot further on is Stampede
Pass. Check these if you want to get
a good sense of what the winds in the
Pass will be doing,

One more click...

NOTE: If you click on the dot and a
page appears that says “Sounding data
not yet available”, this means that, well,
the data is not yet available.

You can click the link that says
“Soundings from other runs” to call
up data from a previous Run. More
on that later...

When you place your cursor over
a dot, a label will pop-up with the Locate the dot for Lake
location name and coordinates. Sammammish and click on it.



Finding the most recent data and the forecast time.

http:/www.atmos.washington.edu/mmb5rt/rt/showsounding_d2.cgi?initmodel=GFS&yyyymmddhh=current_gfs&reghr=12&loc=ps07&locname=Lake%20Sammamish,WA&latlon=47.55N,122.03W

Finding the most recent data and
the forecast time you want.

Now that we’ve found the closest
sounding data for Tiger, we need to
select the chart for a particular time of
day. Beware: this is the only thing
more confusing than the chart itself!

What is a ""Run"*?

At 12 hour intervals, raw data from
meteorological observations is fed into
the MM5 and a new "Run" is initialized.
These runs are based on Universal
Time (UTC) and are begun at 1200
UTC (4am PST) and 0000 UTC (4pm

PST).

A run generates forecasts in 3-hour
increments, predicting atmospheric
conditions up to 72 hours in the future.
So, if the 1200UTC Run begins at 4am
PST, the 1pm forecast is +9 hours.

Climate modeling takes time, even for
a supercomputer, so sometimes when
you click on the link for the most recent
Run it will say “Sounding data not yet
available”. In this case you can look
up data from a previous Run.

The 0000UTC Run from the previous
day would be 4pm +21 hours to show
the 1pm PST forecast.

Clear as mud? If you aren’t sure you
can look at the top of the sounding
chart. The forecast hour and time are

displayed (shown in the red ellipsc). We've called up the chart for the right This chart is for 4pm PST.
If T can figure this out, you can. location, now we have to get the chart Let’s look at the 1pm chart.
for the time of day when we’ll be flying. Click on forecast hour 9.



http://www.atmos.washington.edu/mmbrt/rt/showsounding_d3.cgi?initmodel=GFS&yyyymmddhh=2005020712&reghr=9&loc=ps07&lochame=Lake%20Sammamish%2CWA&latlon=47.55N,122.03W

Reading the Sounding
Chart.

At last, we have arrived! Now
what do all these squiggles

mean?

The horizontal axis is
temperature, and the vertical
axis is altitude. Altitude is
expressed in pressure rather
than feet, but we can estimate.

1000mb is around sea level
900mb is around 3,000
800mb is around 6,000’
700mb is around 10,000’

So we are really only looking
at the bottom half of the chart.

Thermals?

The red line is air temperature.
The more it leans to the left
the stronger the lapse rate. It’s
the best indicator for potential
thermal activity. If the
temperature line parallels the
nearest DALR line that means

that thermals will rise along
that line.

If the red line kinks back to a
more vertical slope, that
indicates an inversion. The
more it slopes to the right the
stronger the inversion
(temperature increasing with
altitude) and less potential for
thermals to rise.
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* The red squiggly line is the temperature forecast.

* The blue squiggly line is the dewpoint forecast.
* The green lines are the dry adiabatic lapse rate (DALR) lines.

* The red dashed lines are the moist adiabatic lapse rate (MALR) lines.

* The purple lines are the saturation lines.

Clouds?

The blue line is the dewpoint
temperature. Whenever it
comes close to the red line, that
indicates possible cloud
formation. If the lines touch
that usually signals rain.

'To determine whether cumulus
clouds are likely at the chosen
forecast hour, start at the
bottom of the dewpoint
forecast line and draw a line
upwards parallel to the nearest
saturation line until it intersects
the temperature forecast line.
If there is no inversion below
the intersection, then there is a
potential for cumulus clouds to
form, with cloud base at the
altitude of the intersection.

Winds Aloft?

The funky feather thingies on
the right are wind barbs. They
show wind direction and speed
in knots. The barbs are at the
back and show speed:

A long barb is 10 kts
A short barb is 5Skts.

Thus, one long and one short
is 15 kts.

The chart shows high-level

winds NW at 25-35 kts, turning
west and decreasing to 5-10 kts
at mid-level, and becoming light
& variable close to the ground.

Special thanks to Steve Roti



