September 12, 2006
First observation for project
[image: image1.jpg]Today is _ September 12, 2006

Time of sunset 7.20pm cbserved

Change in azimuth since first observation [12sep086] is NiL.: this is first observation
Estimated Sunset Azimuth is 276 deg





Notes on today's observation

The available sunset table for Pittsburgh shows 7.35pm as the time of sunset for today. However, the following factors seemed to require that I make my observation some 15 minutes earlier, at 7.20pm:

1. My actual observation point at McHenry, MD is 79 miles southeast of Pittsburgh. The minor differences in latitude and longitude may have some effect on the timing of sunset; better to observe earlier than too late.
2. Pittsburgh is approximately 2,000 feet lower in elevation from sea level than McHenry and it has a fairly flat horizon. My western horizon is obviously far from level and since all future observations will be in relation to this first one, it seems appropriate to make today's observation an artificial "sunset" at approximately the height where the yellow line ends on the picture above. In summary, today's observation is at the maximum height of the mountain that forms my horizon, so that future observations, which will be further south (because we are heading into winter) will not be of sunsets occurring behind the mountain.  
I begin my observations knowing almost precisely where 270 degrees azimuth correlates with my template because I extrapolated the information from another observation date when I found data specifying the azimuth for Pittsburgh would be exactly 90 deg sunrise and therefore exactly 270 deg sunset on that particular day.
Knowing where 270 deg azimuth is, and measuring the distance between that and the sunset that I perceived at 7.20 pm today, using the finger measurement technique, I estimate today's sunset azimuth to be 6 degrees north of 270 deg and therefore at 276 deg.
September 17, 2006
Second observation for project
[image: image2.jpg]Todayis September 17,2006

Time of sunset 7.12 pm observed

Change in azimuth since first observation 3deg
Estimated Sunset Azimuth is 273 deg
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Notes for today

For all of the reasons explained on September 12, 2006, I did my actual observation 15 minutes earlier than the scheduled sunset time of 7.25 pm per the table for Pittsburgh.

Today's perceived sunset line seemed to be approximately half way between the last day's observation (September 12th) and the 270 deg line; I therefore extrapolated that the change in azimuth since the first observation was 276 less 270 = 6 divided in half = 3 degrees of change.

My visual aid for determining the position of the setting sun today was that if I draw a line straight down from the middle of the apparent setting sun straight down, the line cuts just to the left of a known landmark: a lumpy outgrowth in the tree line (see yellow line above). Coincidentally, the red line representing the first day's observation cuts just to the left of another known landmark, an extra tall tree rising above the tree line.  Plotted on the template and compared with the white line that is the known Autumn Equinox line (see under special observation) today's observation seems exactly in-between the 276 deg of the first day and the 270 deg of the Equinox line, thereby confirming my hand measurement of approx 3 degrees of declination accumulated as of today relative to the first day's observation. The project instructions call for calculating this accumulation in declination, or effectively, changes in azimuth.
September 21, 2006
Third observation for project
[image: image3.jpg]Today s September 21, 2006

Time of sunset 7.05 pm observed

Change in azimuth since first observation 5deg
Estimated Sunset Azimuth is 271 deg
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Notes for today

Procedure is now established and there should be no reason for additional notes hereon; everything is marked on the picture.

September 23, 2006
Special observation day for the project
Today is AUTUMNAL EQUINOX
[image: image4.jpg]Today is September 23 2006

Time of sunset 7.02om observed

Change in azimuth since first observation 6 deg caicuiated
KNOWN Sunset Azimuth on this day of the

AUTUMNAL EQUINOX
at 40deg North Latitude is 270 deg

= Y. Ty




Notes on today's observation

From the ASTR 100 textbooks, I ascertained that on the AUTUMNAL EQUINOX, the sunset in the Northern Hemisphere at 40 degrees of latitude (Pittsburgh, PA) occurs exactly at 270 degrees azimuth. I can therefore mark my template with West at 270 degrees to be precisely where I perceived today's sunset occurred. In other words, with this observation, I have found due West relative to my observation position (a window in my residence). Since I had already taken a few observations prior to September 23, 2006, I had to go back and redo my marks on the template for those earlier observations; this however helped me to confirm that my rough "finger technique" calculation of changes in angles between observations was fairly accurate.
September 25, 2006
Fourth observation for project
[image: image5.jpg]Todayis September 25, 2006

Time of sunset 6.58pm observed

Change in azimuth since first observation 7deg
Estimated Sunset Azimuth is 269 deg
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Notes for today

October 1, 2006
Fifth observation for project
[image: image6.jpg]Today is October 1, 2006

Time of sunset 6.47pm observed

Change in azimuth since first observation 10deg
Estimated Sunset Azimuth is 266 deg

Perceived
Sunsat
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Notes for today

Deducted 16 minutes instead of 15 minutes from sunset calendar by accident. Will continue with 15-16 minutes deductions hereon for consistency.

October 5, 2006
Sixth observation for project
[image: image7.jpg]Today is October 5, 2006

Time of sunset 6.41pm observed

Change in azimuth since first observation 12deg
Estimated Sunset Azimuth is 264 deg
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Notes for today

October 9, 2006
Seventh observation for project
[image: image8.jpg]Today is October 9, 2006

Time of sunset 6.34pmobserved

Change in azimuth since first observation 14deg
Estimated Sunset Azimuth is 262 geg

Perceived

Sunset





Notes for today

October 14, 2006
Eight observation for project
[image: image9.jpg]Todayis  October 14,2008

Time of sunset 6.27pm observed

Change in azimuth since first observation 16aeg
Estimated Sunset Azimuth is 260 geg

Perceived
Sunset





Notes for today

October 18, 2006
Ninth observation for project
[image: image10.jpg]Todayis October 18. 2006

Time of sunset 621pmobserved

Change in azimuth since first observation 18 aeg
Estimated Sunset Azimuth is 258 geg

Perceived
Sunset





Notes for today

October 22, 2006
Tenth observation for project
[image: image11.jpg]Todayis October 22, 2006

Time of sunset 6.15pm observed

Change in azimuth since first observation 20 aeg
Estimated Sunset Azimuth is 256 deg

Perceived
Sunset





Notes for today

October 26, 2006
Eleventh observation for project
[image: image12.jpg]Today is October 26, 2006

Time of sunset 6.09pm observed

Change in azimuth since first observation 22aeg
Estimated Sunset Azimuth is 254 deg

Perceived
Sunset





Notes for today

October 31, 2006
Twelfth observation for project
[image: image13.jpg]Today is Octover 31,2006

Time of sunset 503pmobserved

Change in azimuth since first observation 24 deg
Estimated Sunset Azimuth is 252 deg

Perceived
Sunset





Notes for today

November 6, 2006
Thirteenth observation for project
[image: image14.jpg]Todayis November 6, 2006

Time of sunset 4 56pm observed

Change in azimuth since first observation 27 aeg
Estimated Sunset Azimuth is 249 deg

Perceived
Sunset





Notes for today

November 11, 2006
Fourteenth and FINAL observation for project
[image: image15.jpg]Today is November 11,2006

Time of sunset 4.51pm observed

Change in azimuth since first observation 29 deg
Estimated Sunset Azimuth is 247 deg

Perceived
Sunset





Notes for today

Sunset time is after clocks put back 1 hour from DST to EST on October 29, 2006.
[image: image16.png]SUMMARY OF OBSERVATIONS

Observation  Perceived  Calulated  Number Cumul Change  Change between
Date Sunset Time __ Azimuth __of Days __in Azimuth observations
D25ep06 | [ 7.34pm DST 2T6deq 0 0
175ep06 | | 7.26pm DST 5 3 deg
21sep06 19pm DST 2 deg
ﬂ 7.02pm DST NA
2556p06 || 7.12pm DST 260deg = 2 deg
Loct06 | | 7.02pm DST 266deq 10 3 deg
506106 | [ 6.56pm DST 264dee B 2 deg
906106 | | 6.49pm DST 262dee BE] 2 deg
Toct06 | | 6.42pm DST 260deg 16 2 deg
180606 | | 6.36pm DST 258deg 36 18 2 deg
2206106 || 6.30pm DST 256deg 10 20 2 deg
2606106 || 6.24pm DST 254des BT] 22 2 deg
31oct0s 2deg ) 2 deg
6n0v06 249deg 55 3 deg
110006 247deq 50 2 deg

Note that the special observation on September 23, 2006 was to establish due Wes|to mark my
observation template accordingly; it was therefore an extra observation.





Project Graph

Recording CHANGES in the sunset azimuth over time
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Angular Position of Setting Sun
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I recorded a total of 14 observations over a period of 60 days DAY Of the Project
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Note: "Angular Position of Setting Sun" in this graph is understood to mean CHANGES in the position of the setting sun because the original graph was set up in the project with minuses and pluses in the x axis; if the graph was designed to record the actual azimuths, the x axis would have shown 0 to 360 degrees of range. Therefore, the numbers I recorded herewith in the x axis are the CHANGES, that is to say the progressive declination of the sun's azimuth towards the South, over the 60 days of late Autumn between September 12, 2006 and November 11, 2006. It was necessary for me to extend the original blank graph from -15 to -30 because the last observation day showed a cumulative change of -29 degrees from the initial observation; that is, the difference between 276deg of azimuth estimated on the first day's observation versus an estimated azimuth of 247deg on the final day's observation = 29 degrees of change.
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