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	Ever wonder?
Where does the information for the hourly weather on NOAA weather radio and the media come from?
	
by David Thede, Senior Meteorologist
& David Floyd, WCM


The weather station in Gove, Kansas is located at the Kansas State (K-State) County Extension Office in Gove.  It is part of a nationwide network of thousands of unofficial, yet very useful, weather stations.  The Gove station features a Davis Vantage Pro Wireless Weather Station which records temperature, dew point, humidity, wind direction, wind speed, precipitation (rainfall and melted snow), and barometric pressure.  The station was installed on February 3, 2006. 

The wind sensor is located about 30 feet above ground level at the top of a utility pole.  It is free of obstructions from trees and buildings.  The standard height for wind sensors is 10 meters (32.8 ft) above the ground.   The temperature, humidity and precipitation data is gathered from a sensor located approximately 11 feet above the ground.  The recommended height is 2 meters (about 6 feet) above the ground over a grassy area.  Since this unit is in a public location it was decided to mount it higher to reduce the potential for unauthorized access. 


This unofficial data is transmitted at ten minute intervals to several web sites, and is ingested in near real time by the National Weather Service office in Goodland.   Here are two Internet links to view the data in near real time:

http://www.findu.com/cgi-bin/wxpage.cgi?call=CW5328&radar=***&last=24

http://www.wunderground.com/weatherstation/WXDailyHistory.asp?ID=MC5328

The radar image at the right shows the location of the station in Gove, Kansas, and its relation to the interstate and other nearby towns.

Watch next month’s newsletter for another weather station site!
	Weather Words 
by Kelly James
	
Find the words – and their direction!

	
Y Y O Z F R T S O J T L O K R

T P T Y L H G Z D K E N I A S

P H N I G F J Q A K M Q I A U

I U U U D O L S N F P N Z I H

O N O N N I U O R S E U B K S

V R X Z D N M T O O R L V N B

D Y J R S E E U T D A W D I Y

V P A H N H R Z H U T C J P R

K R I C D G S S O H U G I Y R

A N C L O U D S T P R S Z L P

E D R A Z Z I L B O E W O N S

Z H W G A O O X H L R Z O R G

O F I N C Q G T L M Z M T E O

M T N N Y D F B R D Q T Y O F

C K D G I G C Y U D T I X K N
	
BLIZZARD

CLOUDS

DROUGHT

FLOOD

FOG

HAIL

HUMIDITY

RAIN

SNOW

SUNSHINE

TEMPERATURE

THUNDERSTORM

TORNADO

WIND

(Answers on page 13)
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The Analemma


by David L. Floyd, WCM

I’m not sure why, but I’ve always been interested in the sun:  its varying color throughout the day, its path across the sky, where it rises and sets.  Growing up I recall checking the newspaper each day for the sunrise and sunset times.  Much later I discovered that neither the earliest sunset nor the latest sunrise occurred on the shortest day of the year as I had always thought.  I also learned that when my watch displayed 12 noon, the sun was usually not at its highest point in the sky.  My curiosity with these topics grew over time, and piqued when I purchased a book on sundials.  During my reading, I came across one chapter devoted to something called an analemma ... the topic of this article.  


I suspect most people have not heard this term, I know I hadn’t.  If you could look directly at the sun at the same time every day (not recommended of course!) and somehow mark its location in the sky, you would find that after one year the marks you made would be a figure-8 pattern as shown in the diagram at left.  This figure is called the analemma.  Fortunately, there is a better way to view this pattern without looking right at the sun!  


The sundial book described a way to make an analemma without me burning up my retinas, so last winter I made a commitment.  At least once a week for the next year I would plot the sun’s position at noon using the directions from the book.  The picture at right shows all my weather “stuff”, including my analemma.  It is basically a slab of cement on the south side of my house, 2 ft wide by 4 ft long (five bags of Quikcrete).  The long side is oriented north-south. The slab has a metal rod 18 inches tall sticking straight up on the south end (left end of slab in my picture).  The metal rod will cast a shadow on the cement, and that shadow will vary in length and move side to side throughout the year.  


Continued from page 4 
Once a week, exactly at noon according to my watch, I marked the top of the shadow cast by the metal rod with a black Sharpie marker (see picture below left).  

I began marking my analemma on the winter solstice, but I could have started on any day.  After a few weeks I was able to see a definite pattern emerging.  I noticed the dots were further south on the slab each week.  That made sense given that the slowly increasing sun angle should result in a shorter and shorter shadow being cast from the vertical rod.  The second thing I noticed was the dots were not in a straight line but were “veering off to the side”.  This becomes more obvious if the dots are connected by a black line as shown in the images below.  Now that eleven months have passed, my analemma is almost finished and soon I can close off the figure-8 loop.  I did struggle to get a mark every week because some weekends were cloudy so I either had to run home on my lunch hour during the week or hope for sun the following weekend.  I also needed to keep in mind that since I started in winter during Standard Time, I needed to make my marks at 1 o’clock instead of noon when we switched to Daylight Saving Time. 


So now to the question: Why does the sun trace out this unusual shape?  Part of the answer you already know...the north-south shift is simply due to the changing sun angle with the seasons.  The length of the metal rod determines the “height” of the figure-8.  The other part of the answer is not as straight-forward.  Why is it that during some months the dots are shifted left, and other months shifted right, as seen above looking down the length of the figure-8?  The answer lies in “The Equation of Time”, a term used to describe the difference between the time on our watches and sun time. 

Continued on page 6
Continued from page 5

Our watches tell us that the length of each day is exactly 24 hours.  Pretty convenient, but that is not reality.  The length of each day (defined as the time interval between when the sun is directly overhead one day and directly overhead the following day) is almost never exactly 24 hours.  In late autumn the days are actually 24 hours and 28 seconds long.  Doesn’t sound like much of a difference, does it?  But it adds up.  In only one week the sun and our watches can get out of step by 3 ½ minutes!  
As the weeks go by, this difference grows.  Around December 1st, sun time and watch time are off by 16 minutes...the sun is ahead of our watch by 16 minutes.  That’s why, on my analemma, the dots in November are offset to the right.  When I went out to make my black dots last month, the sun had already passed directly overhead and was now west of my location, casting a shadow a little bit to the east!  The effect swings the other way by February, when the sun is 14 minutes behind our watches.  


So the side-to-side part of the figure-8 is due to the cumulative effects of the varying length of day.  A natural question would be to ask why the days are not exactly 24 hours long.  There are two reasons.  First, the earth does not orbit the sun at a constant speed because our orbit is an ellipse, not a circle.  When the earth is closest to the sun in January, the orbital speed is faster, and when the earth is farthest from the sun in July, the orbital speed is slower.  The second effect is more difficult to visualize (and explain), but has to do with the fact that the earth is tilted on its axis, so the plane of our equator is different from our orbital plane.  The sun’s apparent path is therefore not around the equator, but is inclined 23.5 degrees to the equator, so a portion of the sun’s movement each day is north or south in addition to its apparent east to west trek across the sky.  I’ll stop there!  


Here are some great resources if you want to learn more.  Visit www.analemma.com to see some great animations and explanations.  Yes, there is actually an entire web site devoted to this topic!  You could also Google “Equation of Time”.  Another good source is a book by Albert Waugh entitled “Sundials, Their Theory and Construction”.  Have fun!




Cooperative Observer Awards

by Christina Henderson, HMT
and Mike Lammers, OPL
	[image: image3.jpg]



Wilford “Fritz” Dreiling, 4 ENE of Saint Peter, Kansas, accepts a 35-Year Length of Service Award. The award was presented by Mike Lammers.

Photo taken October 15, 2009 by HMT Christina Henderson.  

	
[image: image4.jpg]




Christina Henderson presents Keith Wood, 17 miles north of Parks, NE, with a 10-Year Length of Service Award. 

Keith’s father survived the devastating May 31, 1935 Republican River Flood, riding down the raging river on the roof of his house. 

Photo taken October 14, 2009 by OPL Mike Lammers.  
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Mike presents a 10-year Length of Service award to Robert Harvey at 2 N Morland, Kansas.

Photo taken December 2, 2009 by Mr. Harvey’s nephew.


	



CoCoRaHS News 
        A few important reminders for winter:


· Don’t forget to remove your inner funnel if you haven’t already

[image: image6.emf]
· Remember there are four different types of snow measurements 

1. The accumulation of new snow (new snowfall)

2. Liquid water equivalent of new snow

3. The total depth of new snow and old snow and ice at observation time

4. Snow Water Equivalent (SWE) of total snow on the ground (optional)
· Do NOT estimate snowfall by converting the liquid in your rain gage to a snowfall amount!
The adage that one inch of rain equals 10 inches of snow is a myth!  The snow/water equivalent ratio varies from one storm to another and is dependent on many factors, not just surface air temperature.

· Where you measure new snowfall is important


Try to measure in a location that is level & where the snow hasn’t drifted or melted yet.  If possible use a snowboard (plywood painted white).

· To obtain an accurate snow depth use an average of the snow cover in several locations.  Snow cover is rarely uniform so just do the best you can.  Don’t measure piles of shoveled snow or drifts…measure on the most level surfaces possible.

As always, stay safe when measuring winter precipitation and feel free to contact me with any questions (Kelly.James@noaa.gov) or check out www.cocorahs.org for more information.  
Digital Forecast Data Base
By Brad Mickelson, Meteorologist Intern



Republican River Flood
[image: image7.png]



May 30, 2010 will mark the 75th anniversary of the Republican River Flood in Nebraska, Kansas, and Colorado.  The National Weather Service is planning some exciting projects and special programs to commemorate this event.  For more information check out our website at:

http://www.weather.gov/gld/?n=1935flood



According to a report filed shortly after the flood, an unusually heavy rain fell in the Republican River Valley during the evening of May 30, 1935.  Earlier rains in the month of May had been a welcome relief from the drought known as the Dust Bowl Days in Southwest Nebraska, Northwest Kansas, and Northeast Colorado.  However rainfall amounts that night would exceed any in recorded history.  The flood that resulted would change the land and its people forever.  

In cooperation with local authors, museums, and historical societies the National Weather Service is gathering data on this historic event.  If you know of someone who remembers the flood, or who has photos, letters, diaries, or newspaper accounts of the flood, please contact our office.  

In the next few months we will be visiting communities along the flood’s path presenting programs about the flood and how it still impacts our lives today.

To share information about the flood, or to schedule a program, please contact Joy Hayden at 785-899-6412 or joy.hayden@noaa.gov
We will look forward to hearing from you!

Coldest October Ever Observed in Goodland, KS

By Mickey McGuire, Senior Meteorologist & Christina Henderson, HMT
During the month of October, three major winter storms impacted the region, bringing snowfall and cold air to the tri-state area. There were two days in Goodland when the maximum temperature was 32 ºF or lower and 15 days when the minimum temperature was 32 ºF or lower. A new record lowest average monthly temperature was set in Goodland, Kansas for the month October at 43.7 ºF. The previous record for the lowest average monthly temperature in October was set in 1925 at 44.3 ºF. Below is a graph summarizing temperatures for Goodland through the month of October 2009 followed by a table of the top ten coldest Octobers since records began in 1850.
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	Lowest Average MonthlyTemp  ºF
	Year

	1
	43.7
	2009

	2
	44.3
	1925

	3
	45.2
	1969

	4
	45.9
	1976

	5
	46.1
	2002

	6
	46.9
	1917

	7
	47.2
	1923

	8
	47.5
	1919

	9
	48.2
	1959

	10
	48.6
	1984


Chances of a White Christmas

By Scott Mentzer, Meteorologist in Charge

If you are wondering what the climatological chance of a “white Christmas” is, the data follow.  Note that a white Christmas is defined as a Christmas with at least one inch of snow on the ground in the morning.  For other holiday climatological data, please visit: 

http://www.weather.gov/gld/?n=holiday_climate
	Location
	Climatological Chance of a White Christmas

	Burlington, Colorado
	15%

	Goodland, Kansas
	18%

	Hill City, Kansas
	19%

	McCook, Nebraska
	21%


Finally, our friends at the North American Aerospace Defense Command (NORAD) will again track Santa’s flight on Christmas Eve.  Be sure to visit http://www.noradsanta.org/ to watch Saint Nick’s journey around the world.  
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Continued from page 12
	Solution for Weather Words 
by Kelly James
	

The words – and their direction!

	
+ Y + + + + T + O + T L + + R 

T + T + + H + + D + E + I A + 

+ H + I G F + + A + M + I A + 

+ + U U D + L S N + P N + + H 

+ + O N + I U O R + E + + + + 

+ R + + D N M + O + R + + + + 

D + + + S E + U T D A + + + + 

+ + + H + + R + H + T + + + + 

+ + I + + + + S + + U + + + + 

+ N C L O U D S T + R + + + + 

E D R A Z Z I L B O E W O N S 

+ + W + + + + + + + R + + + G 

+ + I + + + + + + + + M + + O 

+ + N + + + + + + + + + + + F 

+ + D + + + + + + + + + + + +
	Over,Down,Direction) 

BLIZZARD(9,11,W)

CLOUDS(3,10,E)

DROUGHT(1,7,NE)

FLOOD(6,3,SE)

FOG(15,14,N)

HAIL(15,4,NW)

HUMIDITY(9,8,NW)

RAIN(15,1,SW)

SNOW(15,11,W)

SUNSHINE(8,4,SW)

TEMPERATURE(11,1,S)

THUNDERSTORM(1,2,SE)

TORNADO(9,7,N)

WIND(3,12,S)
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Pictured above is the latest information on wind chill.  For more details check out this website:


http://www.weather.gov/os/windchill








By Scott A. Mentzer





�Season’s Greetings
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“Whether you are a volunteer weather observer or a customer, a seasoned farmer or a student, a member of emergency management or a media partner, a community decision maker or just someone interested in weather, you are all important to us at the National Weather Service office in Goodland, Kansas.”
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A Message from the Meteorologist-in-Charge





December 18, 2009


Volume 3	Issue 4
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Please don’t forget, if you have pictures or video to share of any severe weather events that take place this year, please contact � HYPERLINK "mailto:david.l.floyd@noaa.gov" �david.l.floyd@noaa.gov�


�


With your permission, your pictures and video will provide information and training materials for future storm spotters and meteorologists! 
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by Kelly James, Meteorologist Intern
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�I would like to take this opportunity to extend my appreciation and a very happy season’s greetings to all of you.  Whether you are a volunteer weather observer or a customer, a seasoned farmer or a student, a member of emergency management or a media partner, a community decision maker or just someone interested in weather, you are all important to us at the National Weather Service office in Goodland, Kansas.  You make our jobs easier when you provide us with real time weather data, customer service feedback, and ideas to improve our services.
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The National Weather Service provides weather, hydrologic, and climate forecasts and warnings for the United States, its territories, adjacent waters and ocean areas, for the protection of life and property and the enhancement of the national economy. NWS data and products form a �national information database and infrastructure which can be used by other governmental agencies, the private sector, the public, and the global community. It is accomplished by providing warnings and forecasts of hazardous weather, including thunderstorms, flooding, hurricanes, tornadoes, winter weather, tsunamis, and climate events.  The NWS is the


sole United States OFFICIAL voice for issuing warnings during life-threatening weather situations.








National Weather Service


920 Armory Road


Goodland, KS 67735


Phone:


785-899-7119


Fax:


785-899-3501


E-mail:


w-gld.webmaster@noaa.gov











































































































Continued on page 5 





Would you like to learn more about the forecast in your area?  Then check out the digital forecast data base.  To access this forecast go to our website:


� HYPERLINK "http://www.weather.gov/gld" �www.weather.gov/gld�





Click on the city or area of interest to you.  Then scroll down the page to the area on the lower left called National Digital Forecast Database.���





When you click on the maps below the heading you will be taken to the page pictured below:








�





There you will find a wealth of information at your fingertips!
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