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Introduction

This Almanac is compiled by Purple Mountain Observatory Academia Sinica under the superintendence of

the Navigation Guarantee Department of the Chinese Navy Headquarters.

( I ) This Almanac is mainly devised for navigators to determine their positions by the method of astronom-
ical orientation and to calculate the times of sunrise, sunset, moonrise and moonset. The accuracy of the provid-

ed data is comparable to that of sextant.

(I ) This Almanac includes the tables named, respectively, Summary of Astronomical Phenomena ,
Planetary Information, Hourly Astronomical Elements of Sun , Moon and Planets, Sidereal Hour Angle and
Declination of Stars, For Determining Latitude from Altitude of Polaris, and Azimuth of Polaris, etc.

(II) The table Summary of Astronomical Phenomena contains the information of solar terms, lunar phas-
es, solar and lunar eclipses, conjunctions and stationaries of Venus and of Jupiter, and the greatest elongation of
Venus, etc. The table Planetary Informationcontains information regarding to navigational planets, i. e.,
Venus, Mars, Jupiter and Saturn. The provided information includes approximate times and constellations at
which these planets can be observed in each month, and their magnitudes at the middle of each month. Local
Mean Time of Meridian Passage shows, in graphical forms, the local mean times of meridian passage of the
Sun, Mercury, Venus, Mars, Jupiter and Saturn. Using this diagram, one can also approximately obtain the
right ascension and sidereal hour angle of these celestial bodies. Apart from the time used in Local Mean Time
of Meridian Passage, which is expressed in local mean time, the given times are the standard time for 120°

meridian, i.e., the so called Beijing Time.

(IV) The table Hourly Astronomical Elements of Sun , Moon and Planets lists data for three days on every
two pages. At the top of each page are date of the Julian Calendar, day of year, day of week and date of the Chi-
nese Calendar.

On even pages, there list, with accuracy 0. 1, Greenwich Hour Angles (abbreviated as G. H. A. s and mea-
sured westward) and declinations of the Sun, Venus, Mars, Jupiter and Saturn at each integral hour. And, the
hourly exceeded differences of hour angle (A) and the hourly differences of declination (A) of the above-men-
tioned celestial bodies are given for each day. Also provided is the apparent radius of the Sun, which is valid for
three days.

On odd pages, the following data are tabulated.

(1) G.H.A. of the First Point of Arises (¥), G.H.A. and declination of the Moon, and, Aand A of the
Moon.

(2) The sub-table Sunrise and Sunset and Nautical and Civil Twilights. The times for these phenomena
to be observed at points on 0° meridian with latitude ranging from 56°S to 70°N are given in local mean time with
accuracy 1™. The times of sunrise and sunset are given for every day. The times of nautical and civil twilights,
valid for three days, are given for every three days. wm, — and indicate the Sun continuously below hori-
zon, the Sun continuously above horizon and continuous twilight, respectively.

(3) The sub-table Moonrise and Moonset. The times for these two phenomena to be observed at points on
0° meridian with latitude ranging from 56°S to 70°N are given in local mean time with accuracy 1™. For the con-
venience of interpolation, the data for the previous day are also printed side by side. mm, — and - — stand for
the Moon continuously below horizon, the Moon continuously above horizon and both of the phenomena not oc-
curring in the very day, respectively.
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(4) The sub-table in the lower right corner. One part of this sub-table contains the times of meridian pas-
sage and parallaxes of the Sun and navigational planets, and right ascensions of the navigational planets. The
above data are given for every three days. The contents of another part of the sub-table are equation of time, and
the times of upper and lower meridian passages of the Moon. The above data are given for all the days having
both upper and lower passages of the Moon, and, — — indicates that one of the passages does not occur in the
corresponding day. The remaining part of the sub-table gives for every half day (at 0" and 128 U.T. , respective-
ly) the apparent radius and parallax of the Moon .

(V) There involved 159 brighter stars in the table Sidereal Hour Angle and Declination of Stars. The
provided information, arranged in the sequence of increasing right ascension of the stars, includes star sequence
number, star name, right ascension, Sidereal Hour Angle (S.H. A. ), declination, and magnitude, etc. The
listed right ascensions are the yearly mean values, and, the S.H. A.s and declinations are the values at the mid-
dle of every month. For those 44 stars frequently used in navigation, a separated table on movable pages is pro-

vided for convenient use.

(V1) The table For Determining Latitude from Altitude of Polaris includes the first, second and third

correction values, all of which are given with accuracy 0°.1.

(VI) The table Azimuth of Polaris can be used in the latitude range 0° — 60°N. The accuracy of the tabu-
lated data is 0. 1.

(V) Tables frequently used in calculations and star maps are seperately compiled as supplementary tables
and maps to the Almanac. These tables and maps can be used for long.

The main space in the supplementary booklet is occupied by the table Interpolation Table for Hour Angle
and Declination . In the left part of this table, the values of basic variation in hour angle are listed for every sec-
ond from 00™01° to 59™60°, in which the Sun and navigational planets occupy the same column. And, In the
right part of the table, correction values regarding to either Aor A are tabulated.
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SUMMARY OF ASTRONOMICAL PHENOMENA,

2007

(Z.T. FOR 120°E)
Solar Terms
Name Date Name Date Name Date
d h m d h m d h m
Slight Cold Jam. 6 1 40| Begimingof Summer | May 6 5 20 | White Dew Sp. 8 8
Great Cold Jan. 20 19 01 | Grin Full May 21 18 12 | Actumn Equinox Sept. 23 17 51
Beginning of Spring Feb. 4 13 18 | GraininEar Jm. 6 9 27| ColdDew oct. 9 0 1
Rain Water Feh. 19 9 09 | Summer Solstice Jun. 2 2 06 | Descent of Frost Oct, A 3 15
Waking of Isects M. 6 7 18 | Slight Heat M. 7 42 | Beginning of Winter | Nov. 8 3 24
Spring Equinox Mar. 21 8 07 | Great Heat Jul. 23 00 | Slight Snow Nov. 23 0 50
Pure Brightness Apr. 5 12 05 | Beginning of Autumn Aug. 8 5 31 | Great Snow Dec. 7 20 11
Grain Rain Apr. 20 19 07 | Limit of Heat Aug. 23 20 08 | Winter Solstice Dec. 22 14 08
Phases of the Moon
Month Full Moon O Last Quarter New Moon @ First Quarter ) Full Moon O Last Quarter (T

d h m d h m d h m d h m d h m d h m

Jan. 3 21 57 11 20 45 19 12 01 26 7 01 - ~ - - - -

Feb. 2 13 45 10 17 51 18 0 14 24 15 56 - ~ - - - -

Mar. 4 7 17 12 11 54 19 10 43 26 2 16 - - - - - -

Apr. 3 i i5 it 2 04 17 19 36 2% 14 35 - ~ - - -

May 2 18 (0] 10 12 27 17 3 27 24 5 o3 - ~ - - -

Jun. 1 9 4 8 19 43 15 11 13 2 21 15 30 21 49 - - -

Jul. -~ - - 8 0 14 20 04 p2] 14 29 30 8 48 - - -

Aug. -~ - - 6 5 20 13 7 (17 21 7 54 28 18 35 - - -

Sept. - - - 4 10 32 1 20 44 20 0 48 27 3 45 - - -

Oct. - - 3 18 06 11 13 01 19 16 33 26 12 52 - - -

Nov. - - 2 5 I8 10 7 03 18 6 33 24 2 30 - - -

Dec. -~ — - 1 20 4 10 1 40 17 18 17 24 9 16 31 15 51

Eclipses

Mar.4, Total Edlipse of the Moon. The eclipse is visible from the mos. eastern part of North America, South America, the extreme
southeastern part of the Pacific Ocean, part of Antarctic, the Arctic Ocean, the Atlantic Ocean, Europe, Africa, Asia except the extreme
east, the Indian ocean and the extreme westem Oceania. The magnitude of the eclipse is 1.237. The penumbral eclipse begins at 4h16m and
ends at 10h25m. The partial eclipse begins at 5h30m and ends at 9h12m. The total eclipse begins at 6hd4m andends at 7h58m. The maximum
eclipse occurs at 7h21m.

Mar.19, Partial Eclipse of the Sun. The eclipse is visible from Asia except the southwest and southeast, the most part of the Arctic O-
cean and the extreme western part of North America.

Aug.28, Total Eclipse of the Moon. The eclipse is visible from eastern Asia, the eastern Indian Ocean, Oceania, the Pacific Ocean,
the most westem part of North America, South America except the extreme east, Antarctic, the part of the Arctic Ocean. The magnitude of the
eclipse is 1.481. The penumbral eclipse begins at 15h52m and ends at 21h22m. The partial eclipse begins at 16h51m and ends at 20h24m.

The total eclipse begins at 17h52m andends at 19h23m. The maximum eclipse occurs at 18h37m.

Sept. 11, Partial Eclipse of the Sun. The eclipse is visible from South America except the extreme north, the part of Antactic, the ex-
treme southeasten part of the Pacific Ocean and the southwesten part of the Adantic Ocean.

Greatest elongation East

Greatest brilliancy
Stationary
Inferior Conjunction

_ Venus
d h
Jun. 9 11 Stationary
. 12 17 Greatest brilliancy
Ju. 25 21 Greatest elongation West
Aug. 18 12
Jupiter
d h
Stationary Apr. 6 10
Opposition Jun. 6 7
Stationary Avg. 7 14
Conjunction Dec. 23 14

Sept.
Sept.
Oct.

d h
7 22
24 15
28 23
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PLANETARY INFORMATION,

2007

Month

Venus

Mars

Jupiter

Saturmn

January

Evening star, from Sgr to Cap.

Mag. : ~-3.9

Visible in the eastern sky before
sunrise, from Sco to Sgr.

Mag +1.4

Visible in the eastem sky before
sunrise, in Sco.

Mag. : -1.8

Visible in the eastem sky from
the midnight, in Leo

Mag +0.1

February

Evening star, from Cap to Aqr.

-3.9

Visible in the eastern sky before
sunrise, in Sgr.

+1.3

Visible in the eastem sky before
sunrise, from Sco to Oph.

-2.0

Visible throughout the night, in
Leo.

0.0

March

Evening star, from Agr to Psc.

-4.0

Visible in the eastern sky before
sunrise, from Sgr to Cap.

+1.2

Visible in the eastem sky before
sunrise, in Oph.

-2.1

Visible in the eastem sky after
sunset, in Leo.

+0.1

Evening star, from Psc to An
then to Tau.

-4.1

Visible in the eastern sky before
sunrise, from Cap to Aqr.

+1.1

Visible in the eastem sky from
the midnight, in Oph.

-2.4

Visible in the eastem sky afier
sunset, in Leo.

+0.3

Evening star, from Tau to Gem.

-4.2

Visible in the eastern sky before
sunrise, from Agr to Psc.

+0.9

Visible throughout the night, in
Oph.

-2.6

Visible in the westem sky after
sunset, in Leo.

+0.4

June

Evening star, from Gem to Cnc.

-4.3

Visible in the eastem sky before
sunrise, in Psc.

+0.8

Visible in the eastern sky after
sunset, in Oph.

-2.6

Visible in the westem sky after
sunset, in Leo.

+0.5

July

Evening star, from Cnc to Leo.

-4.5

Visible in the eastem sky from
the midnight, from Psc to An.

+0.6

Visible in the eastern sky after
sunset, in Oph.

-2.5

Visible in the westem sky after

sunset, in Leo.

+0.6

August

Evening siar at the beginning of
the month, in Leo, then too
close to the Sun for observation.
Moming star at the end of the
month, in Leo.

-4.1

Visible in the eastem sky from
the midnight, from Ari to Tau.

+0.4

Visible in the eastem sky after
sunset, in Oph

~2.3

Visible in the westem sky after
sunset at the beginning of the
month, in Leo, then too close to
the Sun for observation.

+0.6

September

Morming star, from Leo te Cnc.

-4.5

Visible in the eastern sky from
the midnight; in Tau.

+0.2

Visible in the western sky after
sunset, in Oph.

-2.1

Too close to the Sun for ohserva-
tion at the beginning of the

month, then visible in the east-
ern sky before sunrise, in Leo.

+0.7

October

Moming star, from Cne to Leo.

-4.5

Vigible in the westen sky from
the midnight, from Tau to Gem.

-0.2

Visible in the western sky after
sunset, in Oph.

-1.9

Visible in the eastern sky before
sunrise, in Leo.

+0.8

November

Moming star, from Leo to Vir.

-4.3

Visible in the western sky from
the midnight, in Gem.

-0.1

Visible in the western sky after
sunset, in Oph.

-1.8

Vigible in the eastemn sky before
sunrise, in Leo.

0.8

Moming star, from Vir to Lib.

-4.1

Visible throughout the night, in
Gem.

-1.6

Vigible in the westem sky after
sunset at the beginning of the
month, then too close to the Sun

for observation.

-1.8

Visible in the eastem sky from
the midnight, in Leo.

+0.7
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LOCAL MEAN TIME OF MERIDIAN PASSAGE, 2007
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x & N E, 2007 4F

HOURLY ASTRONOMICAL ELEMENTS OF SUN, MOON AND PLANETS, 2007

18 1.2.3H F1H1,2,3 Jan. 1, 2, Date of Year 1, 2, 3
I KM S 163 £B  Venus KB Mars ARE  Jupiter LB Sam |y
U |mswkatfa | = 4 |samedfa| & 4 |Meskedsn| R 4 [ROMEA) oK % |wmskedf| K 4 | T
G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec. G.H.A. Dec.
h o ' I ' o ' o ! [ ' o ! o ! o ! [} ! ° 4 h
wl 179 12.1 s3 03.0] 161 56.6 S22 4.9} 202 5.7 3 143|213 4£2.7 S0 59.2| 313 05.7 N4 303 00
01f 194 11.8 23 (2.8| 176 55.8 2 14.4] 217 53.2 23 14.5| 228 44.6 20 59.3} 328 08.3 14 30.3 01
1 2] 209 11.5 23 .61 191 54.9 22 13.8] 232 53.7 23 14.61 243 46.5 20 59.41 343 10.8 14 30.4 02
H 03| 24 11.2 23 02.4| 206 54.0 2 13.3] 247 54.2 23 14.8] 258 48.4 20 59.5| 358 13.4 14 30.4 03
o4f 239 10.9 23 2.2] 221 53.2 2 12.7] 262 54.7 23 15.0| 273 50.4 20 59.5{ 013 16.0 14 30.4 04
1 05| 254 10.6 23 02.0} 236 52.3 22 12.2] 217 55.2 23 15.2] 288 52.3 20 59.6| 028 18.6 14 30.5 05
El ol 260 10.3 23 01.8] 251 51.4 S22 11.7] 292 55.7 93 15.4| 303 4.2 S0 59.7| 043 21.1 N4 30.5 06
07] 284 10.0 23 01.61 266 50.6 22 11.1] 307 56.2 23 15.61 318 56.1 20 59.8] 058 23.7 14 30.6 o7
08| 299 09.7 23 01.4)] 281 49.7 22 10.6] 322 56.7 23 15.7] 333 58.0 20 59.9| 073 26.3 14 30.6 08
Zz 091 34 09.4 23 01.2] 296 48.8 22 10.0] 337 57.2 23 15.9| 349 00.0 21 00.0] 088 28.9 14 30.7 09
Bi 101 329 .1 23°01.0| 311 48.0 22 09.51352 57.7 23 16.1{ 004 01.9 21 00.0] 103 31.4 14 30.7 10
_i_ 11| 344 08.8 23 00.8| 326 47.1 22 8.9} 007 58.2 23 16.3| 019 03.8 21 00.1] 118 34.0 14 30.8 11
121 350 08.5 S23 00.6| 341 46.2 S22 08.4]| 022 58.7 S23 16.5 034 05.7 S21 00.2] 133 36.6 NI4 30.8 12
13| 014 08.2 23 00.4] 356 45.4 2 07.8] 037 59.2 23 16.6) 49 07.7 21 00.31 148 39.2 14 30.9 13
H 14| 029 08.0 23 00.2] 011 445 22 07.3] 052 59.7 23 16.8| 064 09.6 21 00.4] 163 41.7 14 30.9 14
_i_ 15 044 07.7 23 00.0| 026 43.6 2 06.7] 068 00.2 23 17.0| 079 11.5 21 00.4] 178 44.3 14 31.0 15
1 16| 059 07.4 2 59.81 041 42.8 22 06.2] 083 €0.7 23 17.2| 094 13.4 21 00.5) 193 46.9 14 31.0 16
— 17| 04 01.1 22 59.6| 056 41.9 22 05.6] 098 01.2 23 17.3} 109 15.3 21 00.6] 208 49.5 14 31.0 17
181 089 06.8 S22 59.4| 071 41.0 S22 05.1| 113 0L.7 23 17.5] 124 17.3  S21 00.7] 223 52.0 N4 3l1.1 18
E‘ 19| 104 06.5 2 59.21 086 40.2 22 M.5] 128 02.2 23 17.71 139 19.2 21 00.8] 238 54.6 14 31.1 19
20| 119 06.2 2 59.0| 101 39.3 22 03.9] 143 0.7 23 17.9] 154 21.1 21 00.8] 253 57.2 14 31.2 20
% 214 134 05.9 2 58.8| 116 38.5 22 03.4] 158 03.2 23 18.1] 169 23.0 21 00.9] 268 59.8 14 31.2 21
_. 2] 149 05.6 22 58.6| 131 37.6 22 02.8{ 173 0.7 23 18.2| 184 25.0 21 01.0] 284 (2.3 14 31.3 22
23| 164 05.3 22 58.3| 146 36.7 22 02.3] 188 4.2 23 18.41 199 26.9 21 01.1} 299 4.9 14 31.3 23
50,7 A 0.2 40,1 A —05 51,5 AL 10,2 229 A +0.1 A3.6 A 00
W1 179 05.0 S22 58.1| 161 35.9 S22 01.7] 203 (4.7 823 18.6| 214 28.8 21 01.2] 314 07.5 N4 31.4 Qa0
01 194 4.7 22 57.9] 176 35.0 22 01.1] 218 05.2 23 18.7{ 229 30.7 21 01.3} 329 10.1 14 31.4 01
1 02|20 .4 2 57.7| 191 34.2 22 00.6} 233 05.7 23 18.9| 244 32.7 21 01.3] 344 12.6 14 31.5 (17
H 03l 24 04.1 22 57.5| 206 33.3 22 00.0] 248 06.2 23 19.1] 259 3.6 21 01.4] 359 15.2 14 31.5 03
) o] 239 03.8 2 57.3] 221 3.4 21 59.4) 263 06.7 23 19.3] 274 36.5 21 01.5] 014 17.8 14 31.6 o4
05| 254 03.6 22 57.1| 236 31.6 21 58.9| 2718 (7.2 23 19.4] 289 38.4 21 01.6] 029 20.4 14 31.6 05
H 06| 260 03.3 S22 56.8| 251 30.7 21 58.3| 293 07.7 S23 19.6| 304 40.3 S21 01.7| 044 23.0 N4 31.7 06
071 284 03.0 2 56.6| 266 29.9 21 57.7] 308 08.2 23 19.8] 319 4.3 21 01.7] 059 25.5 14 31.7 o7
ZQ 0] 299 2.7 2 56.4{ 281 29.0 21 57.1) 33 8.7 23 20.0| 334 4.2 21 01.8] 074 28.1 14 31.8 08
M| 314 0.4 22 56.2| 296 28.2 21 56.6{ 338 09.3 23 20.1} 349 46.1 21 01.9] 089 30.7 14 31.8 o
B_j 10] 329 02.1 22 56.0| 311 27.3 21 56.0) 353 09.8 23 20.3] 004 48.0 21 2.0} 104 33.3 14 31.9 10
1.. 11] 344 01.8 22 55.7| 326 26.4 21 55.4| 008 10.3 23 20.5]| 019 50.0 21 02.1] 119 35.8 14 31.9 11
121359 01.5 S22 55.51 341 25.6 S21 54.8| 023 10.8 S23 20.6| 034 51.9 S21 (2.1 134 38.4 Ni4 31.9 12
13] 014 01.2 22 55.3| 356 24.7 21 54.3] 038 11.3 23 20.8] 049 53.8 21 02.2] 149 41.0 14 32.0 13
H 14| 29 00.9 2 55.1| 011 23.9 21 53.7] 053 11.7 23 21.0] 064 55.7 21 2.3] 164 43.6 14 32.0 14
_i_. 151 044 00.6 2 54.8| 026 23.0 21 53.1] 068 12.2 23 21.1| 079 57.7 21 02.41 179 46.2 14 32.1 15
161 059 00.4 22 54.6| 041 22.2 21 52.5] 083 12.7 23 21.3| 04 59.6 21 2.5] 194 48.7 14 32.1 16
m 17| 074 00.1 2 54.41 056 21.3 21 51.9] 098 13.2 23 21.5| 110 O1.5 21 02.5] 209 51.3 14 32.2 17
18] 088 59.8 2 s54.2| 071 205 K21 51.4] 113 13.7  S23 21.7] 125 03.4 821 Q2.6 224 53.9 N4 32.2 18
E 19| 103 59.5 22 53.9| 086 19.6 21 50.8}1 128 14.2 23 21.8}1 140 05.4 21 02.7] 239 56.5 14 32.3 19
201} 118 59.2 22 53.7| 101 18.8 21 50.2| 143 14.7 23 2.0| 155 07.3 21 02.87 254 59.1 14 32.3 20
Eﬁ 21| 133 58.9 22 53.5] 116 17.9 21 49.6| 158 15.2 23 22.2| 170 09.2 21 02.9] 2710 01.6 14 32.4 21
— 22| 148 58.6 22 5321 131 17.1 21 49.0| 173 15.7 23 22.3| 185 11.1 21 02.9] 285 04.2 14 32.4 2
—" 23] 163 58.3 22 53.0] 146 16.2 21 48.4] 188 16.2 23 22.5| 200 13.1 21 03.0] 300 06.8 14 32.5 23
407 A -Q2 50,1 L 0,6 51,5 D 402 529 A 40,1 536 L 0.0
01 178 58.0 S22 52.8| i61 15.4 S21 47.8] 203 16,7 23 22.6{ 215 15.0 S21 03.1| 315 09.4 N4 32.5 00
01| 193 57.7 2 52.5| 176 14.5 21 47.2] 218 17.2 23 22.8] 230 16.9 21 03.2} 330 12.0 14 32.6 01
1 02| 28 57.5 22 52.31 191 13.7 21 46.7| 233 17.7 23 23.0| 245 18.8 21 03.31 345 14.5 14 32.6 [12]
H 03| 223 57.2 22 52.1| 206 12.8 21 46.1| 248 18.2 23 23.1| 260 20.8 21 03.3] 000 17.1 14 32.7 03
3 0| 238 56.9 22 51.8] 221 12.0 21 45.5] 263 18.7 23 23.3| 275 .7 21 03.4] 015 19.7 14 32.7 o4
05 253 56.6 22 51.6| 236 11.1 21 44.9] 278 19.2 23 23.5| 290 24.6 21 03.5] 030 22.3 14 32.8 05
E! 6] 268 56.3 S22 51.4] 251 103 21 4.3 293 19.7 23 23.6]| 305 26.6 S21 03.6] 045 24.9 N4 32.8 06
07| 283 56.0 2 51.1| 266 09.5 21 43.7] 308 20.2 23 23.81 320 28.5 21 03.7] 060 27.5 4 32.9 o7
Zz 08] 298 55.7 2 50.9{ 281 (8.6 21 43.1] 323 20.7 23 24.0] 335 30.4 21 03.7]1 075 30.0 14 32.9 08
9] 313 55.4 22 50.6f 29 (7.8 21 42.5| 338 21.2 23 24.1] 350 32.3 21 03.8] 090 32.6 14 33.0 o0
Jﬁ 10] 328 55.2 22 50.4| 311 06.9 21 41.9) 353 21.7 23 24.3| 005 34.3 21 03.9¢{ 105 35.2 14 33.0 10
+ 11| 343 54.9 22 50.2| 326 06.1 21 41.3] 008 22.2 23 24.4| 020 36.2 21 04.0] 120 37.8 14 33.1 11
121358 546 S22 49.9| 341 05.2 821 40.7| 023 22.7 823 24.6| 035 38.1 S21 04.0| 135 40.4 N4 33.1 12
13| 013 54.3 22 49.7| 356 4.4 21 40.1}1 038 23.2 23 24.8| 050 40.0 21 04.1] 150 42.9 14 33.2 13
E 14| 28 54.0 22 49.41 ot1 03.5 21 39.5} 053 23.7 23 24.9| 065 42.0 21 4.2] 165 45.5 14 33.2 14
._I_ 15] 043 53.7 2 49.24{ 026 02.7 21 38.8)1 068 24.2 23 25.1| 080 43.9 21 04.3] 180 48.1 14 33.3 15
16| 058 53.4 22 49.0] 041 01.9 21 38.2| 083 24.7 23 25.2| 095 45.8 21 04.4] 195 50.7 14 33.3 16
ﬂ 17| 073 53.1 22 48.7] 056 0O1.0 21 37.6| 098 25.2 23 25.41 110 47.7 21 04.4| 210 53.3 14 33.3 17
18] 088 52.9 S22 48.51 071 00.2 S21 37.0| 113 25.7 23 25.6] 125 49.7 821 04.5]| 225 55.9 N4 33.4 18
E 19] 103 52.6 22 48.2| 085 59.3 21 36.4| 128 26.2 23 25.7{ 140 51.6 21 04.6| 240 58.4 14 33.4 19
204 118 52.3 22 48.0[ 100 58.5 21 35.8| 143 26.7 23 25.90 155 53.5 21 04.7]1 256 01.0 14 33.5 20
%q 214 133 52.0 22 47.7) 115 57.7 21 35.2| 158 27.2 23 26.0] 170 55.5 21 04.8| 271 03.6 14 33.5 21
— 22| 148 51.7 22 47.5]| 130 56.8 21 34.6| 173 27.7 23 26.21 18 57.4 21 04.8] 286 06.2 14 33.6 2
— 23] 163 51.4 2 47.2| 145 56.0 21 33.9] 188 28.1 23 26.3] 200 59.3 21 04.9] 301 08.8 14 33.6 23
4507 A -0.2 402 A -0.6 A1.5 A +0.2 529 A +0.1 A36 A 0.0
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x & fr B, 20074

HOURLY ASTRONOMICAL ELEMENTS OF SUN, MOON AND PLANETS, 2007

1H1.2.3H fH1,2.3 Jan. 1. 2.3 Date of Year 1, 2, 3
- ﬁﬁ;{aAﬁa’ A %  Moon . FEOtEE Twilight Hii Sunrse A Moonrise
UT *ﬁﬁﬂﬂ'ﬁ *EMB‘T% i ﬁﬁ% A Lat. ﬂﬁ?& EFB la 25 3H OH lEl 2E| 3B
G.H.A. | G.H.A. Dec. Naut. | Civil
h ° ' ° ' ' o ' ' hm hm hm hm hm hm hm hm
00| 100 16.1] 035 33.2 05.3 N26 25.2+06.4 W49 | wm | =m | = | | 33| 3|
o1 115 18.6| 049 57.5 05.3 26 31.6 06.3 ol | == | mm || 3| | | 3
1 02|10 21.1{o064 21.8 05.2 26 37.9 06.0 0853 | 1028 | 1027 | 1025 | 1 | 3 | 3O | T
A M| 145 23.5/0718 46.0 05.2 26 43.9 06.0 0834 | 0050 | 0949 | W48 | 1028 | O | T | T
04| 160 26.0] 093 10.2 05.1 26 49.9 05.7 0818 | 0923 | 0922 | 0922 | 1109 | 1100 | C3 | 1258
1 o5|175 28.5]107 3.3 05.0 26 55.6 05.6 0805 { 0902 | 0902 | 0901 | 1137 | 1152 | 1232 | 1353
H o6| 190 309|121 58.3 05.0 N27 01.2+05.4 0754 | 0846 | 0845 | 0845 | 1159 | 1223 | 1310 | 1426
07| 205 33.4| 136 22.3 05.0 27 06.6 05.2 0744 | 0831 | 0831 | 0831 | 1217 | 1247 | 1337 | 1450
08|20 359|150 46.3 05.0 27 11.8 05.0 0735 | 0819 | 0819 | 0819 | 1233 | 1307 | 1359 | 1509
&K oo|2ms 183|165 103 4.9 27 16.8 04.9 0728 | 0808 | 0808 | 0808 | 1246 | 1323 | 1416 | 1526
J5 10| 250 40.8]|179 34.2 4.8 27 21.7 04.6 0720 | 0759 | 0759 | 0758 | 1258 | 1337 | 1432 | 1540
Fu 265 432193 58.0 4.8 27 26.3 (4.5 0705 | 0738 | 0738 | 0738 | 1322 | 1406 | 1502 | 1608
12| 280 457208 21.8 04.8 N27 30.8+04.3 0652 | 0722 | 0722 | 0722 | 1342 | 1429 | 1526 | 1631
13( 295 48.2| 222 456 4.8 27 35.1 O4.2 0640 | 0708 | 0708 | 0708 | 1358 | 1448 | 1546 | 1649
H 114|310 s06]237 0.4 4.7 27 393 03.9 0630 | 0656 | 0656 | 0656 | 1412 | 1504 | 1603 | 1705
+ 15| 325 531|251 3.1 .8 27 43.2 03.8 0611 | 0635 | 0635 | 0636 | 1437 | 1532 | 1631 | 1732
. 16] 340 55.6| 265 56.9 04.7 27 41.0 03.6 0554 | 0617 | 0617 | 0618 | 1458 | 1555 | 1655 | 1755
= 17] 355 58.0| 280 20.6 4.6 27 50.6 03.4 0538 | 0600 | 0600 | 0601 | 1518 | 1618 | 1718 | 1817
18{ 011 00.5|294 44.2 04.7 N27 54.0+03.2 0520 | 0542 | 0543 | 0543 | 1538 | 1640 | 1741 | 1838
B 19| 0w 03.0[309 079 4.6 27572 03.0 0500 | 0524 | 0524 | 0525 | 1559 | 1704 | 1805 | 1901
B 0|04 054323 315 04.7 2802 2.9 0435 | 0502 | 0503 | 0504 | 1625 | 1732 | 1834 | 1928
211 056 07.9]337 55.2 4.6 28 03.1 (2.6 0421 | 0449 | 0450 | 0451 | 1639 | 1748 | 1851 | 1944
— 2|07 10435 18.8 04.6 28 05.7 (2.5 0403 | 0435 | 0435 | 0436 | 1657 | 1808 | 1910 | 2002
23086 12.8|006 42.4 4.6 28 08.2 (2.3 0341 | 0417 | 0418 | 0419 | 1718 | 1831 | 1934 | 2024
7] 1744
00101 153 [ 021 06.0 04.6 N28 10.5+02.1 03121 0333 | 0336 1 G35 1902 1 2005 | 2051
0257 | 0344 | 0345 | 0346 | 1757 | 1917 | 2020 | 2105
o1 116 17.7( 035 296 4.6 28 12.6 2.0
0240 | 0332 | 0333 | 0335 | 1812 | 1934 | 2038 | 2120
1 2131 202|049 53.2 64.6 28 14.6 01.7
0219 1 0318 1 0320 | 0321 | 1829 | 1956 | 2100 | 2139
A 03| 146 2.7|064 16.8 4.6 28 16.3 0/.6 -~
b 04| 161.25.1|078 404 04.6 28 17.9 0.3 B Sunset B Twilight AB Moonset
05]176 276|093 04.0 4.6 28 19.2 0.2
2 1
H o06] 191 30.1]107 27.6 04.6 N28 20.4+01.0 H|3H RMH Mm% OH H|2H | 3H
071206 32.5) 121 51.2 4.7 28 21.4 00.9 bm | hm [ hm | hm | hm | hm | hm | hm
08 221 350)136 149 .7 28 2.3 0.6 [ [ 1420 | 1604 — () ™ -
A w| 26 375|150 386 04.6 2829 00.5 63| mm | mm (R |M2{169 | O | O | O| O
i 101251 39.9|165 2.2 04.7 28 3.4 (0.2 66 1339 | 1341 | 1344 | 1516 | 1631 | C1 | (3 | 3 | X
+ 111 266 42.4 (179 25.9 4.8 28 23.6+00.] 64| 1417 | 1419 | 1421 | 1534 | 1642 | 0724 | [ C1 3
12281 44.9( 193 49.7 04.7 N28 23.7-00.1 62 1444 | 1446 | 1447 | 1550 | 1651 | 0644 | 0857 | 1 | 1111
13]206 473|208 13.4 4.8 28 .6 00.3 60 1505 | 1506 | 1508 | 1603 | 1659 | 0617 | 0806 | 0933 | 1016
Al o822 372 4.8 28233 0.4|| wNss| 1521 | 1523 | 1524 | 1614 | 1706 0556 | 0734 | 0854 | 0943
+ 15] 3 522237 01.0 049 28 2.9 0.7 56] 1536 | 1537 [ 1538 | 1624 | 1713 | 0538 | 0711 | 0827 | 0918
g 161341 5471251 249 4.9 28 2.2 00.8 54| 1548 | 1549 | 1550 | 1633 | 1718 | 0523 | 0652 | 0806 | 08 59
171356 57.2| 265 48.8 4.9 28 21.4 0/.0 52 1559 [ 1600 | 1601 | 1640 { 1724 | 0511 | 0636 | 0748 | 0842
18| 011 59.6 | 280 12.7 05.0 N28 20.4-01.2 50[ 1608 [ 1609 | 1611 | 1648 | 1729 | 0459 | 0622 | 0733 | 0828
B 19| 27 02.1]294 36.7 05.0 28 19.2 0.3 45 1629 | 1630 | 1631 | 1703 | 1740 | 0436 | 0553 | 0702 | 0759
By 20| %2 04.61300 00.7 05.0 28 17.9 01.6|| N4O| 1645 | 1646 | 1647 | 1716 | 1750 | 0417 | 0531 | 0638 | 0736
20 211057 07.01323 247 05.1 28 16.3 01.7 351 1659 | 1700 | 1700 | 1728 | 1759 | o402 | 0513 | 0619 | 0717
— 221072 09.51337 48.8 05.2 28 14.6 0/.9 30) 1711 | 1712 | 1712 | 1738 | 1808 | 0348 | 0457 | 0602 | 0700
23] 087 12.0(35 13.0 05.2 28 12.7 2.1 20 1732 ] 1732 | 1733 | 1756 { 1824 | 0326 | 0430 | 0534 | 0633
NiO| 1750 [ 1751 | 1751 | 1813 | 1840 | 03
00102 14.4]|006 37.2 05.2 N28 10.6-02.2 o| 1807 18 08 18 08 1830 | 1856 m% 8;% g% gggg
01| 117 16.9 | 021 01.4 05.4 28 8.4 2.5l ol 1504 | 1825 | 1825 | 18
48 | 1915 0229 | 0325 | 0424 | 0524
1 02]132 193]035 25.8 05.3 28 05.9 2.6 20| 1843 | 1843 | 1844 | 1908 | 1937
03| 147 218|049 50.1 05.5 28 3.3 02.7 0210 | 0302 | 0359 | 0500
); | o1] 162 243|064 146 055 28 006 030 30{ 1905 | 1905 | 1905 | 1932 | 2005 | 0148 | 0236 | 0331 | 432
3 |17 7|08 91 056 27576 03.1 35[ 1917 | 1917 | 1918 | 1947 | 2023 | 0135 | 0220 | 0314 | 0415
: : . . . 40 1932 | 1932 | 1932 | 2005 | 2046 | 0120 | 22 | 0254 | 0356
H 891 % %?% (1)337 %-; 3;1; N27 54.5-03.3 45| 1950 | 1950 | 1950 | 2027 | 2115 | 0102 | 0141 | 0231 | 0332
: 305,727 51.2 03.411 g0l 2012 | 2011 | 2011 | 2055 | 2159 | 0040 | 0113 | 0200 | 0302
08] 22 34.1[121 53.0 05.8 27 47.8 03.7
1~ ol 3 3%6.6| 136 17.8 05.8 27 441 03.7 521 2022 {1 2022 | 2022 | 2110 | 2224 | 0029 | 0100 | 0145 | 0247
: : : ‘ : 54( 2034 [ 2034 | 2034 | 2127 | 2303 | 0018 | 0045 | 0127 | 0229
F7 10] 252 39.1(15 42.6 06.0 27 40.4 4.0
T ou|267 415|165 076 060 27 3%6.4 041 36 2048 1 2043 | 2047 | 2148 | 0004 1 0027 | 0106 | 0207
T onlw wuolim 26 5.0 N7 23-00.3 vz i(l:lﬂ Sun | &2 Venus | KB Mas | KB Jupiter | +B Satum
13| 297 46.5|193 57.6 06.2 27 28.0 04.5 m hm hm hm h
H 1|32 489|208 2.8 06.3 27 3.5 04.6|] Mer.Pass. 1204 13 14 1027 09 41 03 03
15327 514|222 4.1 06.3 27 18.9 4.7 Paralla ; ; ; ; ;
% 6|32 538|257 134 6.4 2 142 05.0| 0= .15 0.1 0.1 0'.0 0.0
17] 357 56.3| 251 38.8 05.5 27 9.2 05.1|1 % R.A. 299° 39' .4 258°10°.5 246° 46’ .5 147° 07'.8
R R R o R e ;
. . . . .4 ate Eqn. of time UMP % :
f#y 008 ®.7/294 556 06.8 26535 056 LR OMP PR IMP| 44 Radis | MEP
m 5 hm hm Oh 12h Oh 12h
1 1) 058 06.2309 21.4 06.8 26 47.9 05.7 . 03
= 2|03 08.6|33 472 07.0 26 2.2 05.8 - 12 2232 1002 16.0 15.9 | 58.6 58.4
23| 088 11.1] 338 13.2 07.0 2 36.4 06.0 2 -03 40 2332 11 02 15.8 15.8 58.2 57.9
3 -4 08 —— 12 02 157 156 | 57.6 57.4
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x & i B, 20074

HOURLY ASTRONOMICAL ELEMENTS OF SUN, MOON AND PLANETS, 2007

1H4,5.6H HH4.5. 6 Jan. 4. 5. 6 Date of Year4, 5, 6
- AFH Sun  16.3 &R Venus KB Mars ARE  Jupiter 12 Sawm s
UT | teskEtfa| R 4 | MbkedA | & 4 | Wekkedfa | k& AN & & |BHEA| K & | UT
G.H.A. Dec. G.H.A. Dec. G.H.A. Dec G.H.A. Dec. G.H.A. Dec.
h o ’ o ’ o r [+) ’ o ’ ) ! o ’ o ’ o ! o ’ h
0] 178 51.1 S2 47.0| 160 55.2 21 33.3| 203 28.6 23 26.5| 216 01.2 K21 05.0| 316 11.4 N4 33.7| 00
01| 193 509 2 46.7| 175 543 21 327|218 9.1 23 26.6] 231 03.2 21 05.1f 331 13.9 14.33.7| o1
1 | 208 506 22465019 53.5 21 32.1| 233 29.6 23 26.8| 246 05.1 21 05.2] 346 16.5 14 33.8) 2
H 03] 23 5.3 22 46.2}25 527 21 31.5{ 248 30.1 23 27.0| 261 07.0 21 05.2] 001 19.1 14 33.8f 03
o] 238 50.0 2 46.0| 220 51.8 21 30.9| 263 30.6 23 27.1} 2716 09.0 21 05.3| O16 21.7 4 33.9( o4
4 5] 253 497 2 45.7| 235 510 21 30.2| 278 311 23 27.3| 291 10.9 21 05.4]| 031 24.3 14 3.9 05
H o6| 268 49.4 s2 45.4| 250 502 21 29.6| 293 31.6 23 27.4| 36 12.8 =21 05.5| 046 26.9 N4 34.0| 06
07| 283 49.2 2 45.2| 265 49.3 21 29.0] 308 32.1 23 27.6| 321 14.7 21 05.5] 061 29.5 14 34.0| 07
* 081 298 48.9 22 44.9| 280 48.5 21 28.4| 323 32.6 23 27.7| 336 16.7 21 05.6] 076 32.0 14 34.1| 08
M 313 48.6 22 4.7| 295 47.7 21 27.7{ 338 33.1 23 27.9] 351 18.6 2t 05.7| 091 346 14 M4.1|
JH 10]38 483 22 444|310 46.8 21 27.1| 353 33.6 23 28.0|/ 006 20.5 21 05.8| 106 37.2 14 M4.2[ 10
+ 11| 343 48.0 22 44.2| 325 46.0 21 26.5| 008 34.1 23 28.21 21 2.5 21 059} 121 39.8 14 42| 11
12| 358 47.7 S22 43.9| 340 452 21 25.8| 023 34.6 S23 28.3| 036 24.4 821 05.9] 136 42.4 N4 34.3| 12
TS 1013 475 22 436 355 443 21 25.2] 038 350 23 28.5) 051 26.3 21 06.0] 151 45.0 14 34.3} 13
H 14| 028 472 22 43.4{ 010 43.5 21 4.6 053 355 23 28.6| 066 28.2 21 06.1| 166 47.6 14 34.4] 14
+ 15| 043 469 22 43.1| 025 4.7 21 23.9| 068 36.0 23 28.8| 081 30.2 21 06.2| 181 50.1 14 3.4 15
! 16| 058 46.6 2 42.8| 040 4.8 21 23.3| 083 36.5 23 28.9| 096 32.1 21 06.2]| 196 52.7 14 M4.5| 16
7N 171013 463 2 42.6| 055 4.0 21 2.7| 098 37.0 23 29.1] 111 34.0 21 06.3| 2i1 55.3 14 345 17
18] 088 46.0 S22 42.3| 070 40.2 2% 2.0| 113 37.5 23 20.2| 126 36.0 21 06.4| 226 57.9 N4 34.6| 18
B D 103 458 22 4.0/ 08 39.4 21 21.4| 128 38.0 23 29.4| 141 37.9 21 06.5| 242 00.5 14 M4.6| 19
200 118 455 22 41.8| 100 38.5 21 20.8] 143 38.5 23 29.5| 156 39.8 21 06.6] 257 03.1 14 3471 20
,ﬁ,ﬂ 21 133 45.2 2 415|115 37.7 21 20.1) 158 39.0 23 20.7| 171 41.8 21 06.6| 272 05.7 H4 47| 2
py 22| 148 449 22 41.2 130 369 21 19.5| 173 39.5 23 29.8| 186 43.7 21 06.7| 287 (8.3 M 48 2
23] 163 4.6 22 41.0| 145 36.1 21 18.8| 188 40.0 23 30.0| 201 45.6 21 06.8| 302 10.8 4 48| 23
0.7 A -0.3 0.2 A -0.6 1.5 A 30,2 52,9 A 40,1 536 D +0.1
0] 178 44.3 S22 40.7] 160 35.2 21 18.2] 203 40.5 23 30.1| 216 47.5 S21 06.9] 317 13.4 N4 34.9| 00
01f 193 4.1 22 40.4| 175 34.4 2F 17.5] 218 40.9 23 30.3] 231 49.5 21 06.9| 332 16.0 14 34.9] 01
1 mlos 438 22 402|190 36 21 169 233 41.4 23 30.4] 246 51.4 21 07.0] 347 18.6 14 35.0|
B {23 435 2399025 328 2 163|248 41.9 23 30.5( 261 53.3 21 07.1] 002 21.2 14 35.0| 03
5 04| 238 432 22 39.6{ 20 31.9 21 15.6} 263 42.4 23 30.7| 276 55.3 21 07.2] 017 23.8 14 35.1| o4
05| 253 42,9 22 39.3{ 235 3l.1 21 15.0] 278 429 23 30.8) 291 57.2 21 07.3) 032 26.4 14 35.2] 05
H oos| 28 427 s2 39.1{25%0 303 s 14.3] 293 43.4 23 31.0] 306 59.1 S21 07.3| 047 29.0 N4 35.2| 06
07| 283 42.4 22 38.8] 265 29.5 21 13.7]| 308 43.9 23 31.1| 32 o01.1 21 07.4] 062 31.6 14 353 o7
* o8| 208 42.1 22 38.5| 280 28.7 21 13.0] 323 4.4 23 31.3| 337 3.0 21 07.5} 077 34.1 14 35.3] 08
00| 313 41.8 22 38.2| 295 27.8 21 12.3]| 338 449 23 31.4| 352 M9 21 07.6} 092 36.7 14 35.4| 09
7 10 328 415 22 38.0[ 310 27.0 21 11.7| 353 453 23 31.50 007 06.9 21 07.6] 107 39.3 14 35.4] 10
+ 11| 343 4.3 22 37.7( 325 262 21 11.0| 008 45.8 23 31.7| 02 08.8 21 07.7] 122 419 14 35.5| 11
_12] 358 41.0 S22 37.4| 340 25.4 21 10.4| 023 46.3 23 31.8] 037 10.7 21 07.8] 137 4.5 N4 355 12
131 013 40.7 22 37.1( 355 24.6 21 9.7] 038 46.8 23 32.0]1 052 12.6 21 07.9] 152 47.1 14 35.61 13
A 14} 08 44 2 36.8[00 2.7 21 0.1{03 473 2 32.1{067 14.6 21 07.9| 167 497 14 35.61 14
+ 15 043 40.2 22 36.6| 025 22.9 21 08.4]| 068 47.8 23 32.3| 082 16.5 21 08.0] 182 52.3 14 35.71 15
16 058 39.9 22 36.3| 040 22.1 21 07.7] 083 48.3 23 32.4| 097 18.4 21 08.1] 197 54.9 14 35.7] 16
+ 17| 0 396 2 360|055 203 21 07.1| 098 488 23 32.5| 112 204 21 08.2] 212 574 14 35.8| 17
18( 088 39.3 S$22 35.7{ Q70 20.5 S21 06.4| 113 49.3 23 32.7( 127 22.3 S21 08.3{ 228 (0.0 Ni4 35.8( 18
5! 19 103 39.0 22 35.4) 085 19.7 21 05.8] 128 49.7 23 32.8| 142 24.2 21 8.3| 243 @26 14 35.9| 19
20| 118 38.8 22 35.1| 100 18.8 21 05.1] 143 50.2 23 32.9| 157 26.2 21 08.4]| 258 05.2 14 359 20
% 21| 133 38.5 22 34.9) 115 18.0 21 04.4| 158 50.7 23 33.1| 172 28.1 21 08.5]| 273 07.8 14 36.0| 21
F 2| 148 382 22 461130 172 21 03.8] 173 51.2 23 33.2) 187 30.0 2! 08.6] 288 10.4 14 36.0| 22
23| 163 379 22 34.3| 145 16.4 21 03.1| 18 51.7 23 33.4| 202 32.0 21 08.6] 303 13.0 14 36.1| 23
207 A -Q.3 0.2 D -0.7 X1.5 A 40,1 529 A5 10,1 53,6 o +0.1
00| 178 37.7 S22 34.0| 160 156 S2! 02.4] 203 52.2 S23 33.5[ 217 33.9 S21 08.7] 318 15.6 Ni4 36.1] 00
of| 193 37.4 22 33.7| 175 4.8 21 01.7]| 218 52.7 23 33.6| 232 35.8 21 08.8] 333 18.2 14 36.2| o1
1 2f 208 371 22 33.4[ 190 14.0 21 01.1| 233 53.2 23 33.8| 247 37.8 21 08.9( 348 20.8 14 36.2 2
H 3|23 368 22 33.1|205 13.2 21 00.4| 248 53.6 23 33.9| 262 39.7 21 08.9| 003 23.4 14 36.3| 0
6 04| 238 36.6 22 32.8| 20 12.4 20 59.7| 263 $4.1 23 34.0| 277 4.6 21 09.0| 018 26.0 14 36.3] o
05| 253 36.3 22 32.5| 235 11.5 20 59.1| 278 54.6 23 34.2| 292 43.6 21 09.1] 033 28.5 14 36.4| 05
H o6 268 36.0 s2 32.2|250 10.7 S0 58.4| 293 55.1 23 34.3] 307 45.5 S21 09.2( 048 31.1 Ni4 36.4| 06
07| 283 35.7 22 32.0| 265 09.9 20 57.7| 308 S55.6 23 34.4| 32 47.4 21 09.2] 063 33.7 14 36.5| o7
& 08| 298 354 22 31.7| 280 09.1 20 57.0| 323 6.1 23 34.6] 337 49.4 21 09.3| 078 36.3 14 36.5| 08
09| 313 352 22 31.4| 205 08.3 20 56.3| 338 56.6 23 34.7]| 352 51.3 21 09.4| 093 38.9 14 36.6] 09
7o) 28 349 22 311310 07.5 20 55.7) 353 57.0 23 34.8] 007 53.2 21 09.5) 108 41.5 14 36.6] 10
+ 11| 343 346 22 30.8| 325 06.7 20 55.0] 008 57.5 23 35.0| 022 55.2 21 09.6| 123 44.1 14 36.7] 11
12358 344 S22 30.5| 340 059 S0 54.3( 023 58.0 23 35.1| 037 57.1 21 09.6| 138 46.7 N4 36.8| 12
13| 013 34.1 22 30.2]35 05.1 20 53.6| 038 58.5 23 35.2| 052 59.0 21 09.7] 153 49.3 14 36.8] 13
H 14) 8 38 2 29|00 043 20 529|053 9.0 23 354|068 01.0 21 09.8] 168 51.9 14 3%6.9] 14
+ 15| 43 33.5 22 29.6| 025 03.5 20 52.2| 068 59.5 23 35.5| 083 (2.9 21 09.9| 183 4.5 14 36.9] 15
16| 058 33.3 22 29.3| 040 02.7 20 51.6| 083 59.9 23 35.6| 098 04.8 21 09.9] 198 57.1 14 37.0| 16
J\ 17| 013 330 22 290|055 0i.9 20 509|009 00.4 23 357|113 06.8 21 10.0] 213 597 14 37.0| 17
18] 088 32.7 S22 28.7] 070 0Oi.1 S0 50.2) 114 00.9 23 35.9| 128 08.7 21 10.1{ 229 02.3 N4 37.1| 18
B b 103 32.4 22 28.4| 085 00.3 20 49.5| 129 01.4 23 36.0| 143 10.6 21 10.2] 244 4.9 14 37.1| 19
201 118 322 22 28.1| 09 359.5 20 48.8f 144 01.9 23 36.1| 158 12.6 21 10.2] 259 07.4 14 37.2
Hi 21| 133 319 22 27.8| 114 58.7 20 48.1] 159 2.4 23 36.3| 173 145 21 103|274 1000 14 37.2| 21
J< 2| 148 316 2 2750129 579 20 47.4) 174 2.9 23 36.4| 18 164 21 10.4[ 289 12.6 14 37.3] 2
231 163 31.3 22 27.1{ 144 57.1 20 46.7| 189 03.3 23 36.5{ 203 18.4 21 10.5{ 304 15.2 4 3737 23
0.7 A -0,3 202 A -0.7 1,5 A 40,1 529 A 10,1 =3.6 A 40,
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HOURLY ASTRONOMICAL ELEMENTS OF SUN, MOON AND PLANETS, 2007

',

2007 4

14.5.6H BlH4,5.6 Jan. 4.5, 6 Date of Year 4, 5, 6
R FI3HE Ariesy A = Moon Gt Bt Twilight BH Sunrise HH  Moonrise
; UL o
UT | #AR A (M F x| RS A | La (AU RA g sy [ en (3B |48 [ SH | 6H
G.H.A. { G.H.A. Dec. Naut. | Civil
h o ' ° ' ' ° ’ of hm hm hm hm hm hm hm hm hm
00l 103 136|352 39.2 07.2 N6 304-06.2)) No|losz | 043 mm | mm | =M | (O 3 ) ) 172
o] 18 160|007 054 07.2 26 24.2 06.3 |l o747 w3 | unejuxn|unul 3 £ [ 15141749
1 |13 185|01 31.6 07.4 26 17.9 05.4 66| 0735 | 0850 | 2023 | 1021 | 1018 | £33 | CJ | 1604 | 1810
031148 210|035 58.0 07.4 26 11.5 06.6 64] 0725 | 0832 | 0946 | 0945 | 0944 | T3 | 1419 | 1635 | 1826
H mlis 34|00 %4 076 2 00 06.8 62| 0716 | 0817 | 0921 | 0920 | 0919 | 1258 | 1505 | 1658 | 1840
4 05| 178 25.9{064 51.0 07.6 25 58.1 06.8 60| 0708 | 0804 | 0901 | 0900 | 0859 | 1353 | 1535 | 1716 | 1851
B os]193 283|079 17.6 07.8 ™25 51.3-07.1|| NS8j 0701 | 0753 | 0844 | 0844 | 0B43 | 1426 | 1558 | 1732 | 190!
07| 208 308|003 4.4 07.9 25442 07.1 56| 0655 | 0743 | 0830 | 0830 | 0829 | 1450 | 1616 | 1745 | 1910
081223 33.3)|108 1.3 07.9 25 37.1 07.3 s4] 0649 | 0735 | 0818 | 0818 | 0817 | 1500 | 1631 | 1756 | 1918
R oo 37|12 3820871 25298 07.4 52| 0644 | 0727 | 0808 | 0807 | 0807 | 1526 | 1645 | 1806 | 1924
Jfj 10( 253 38.2|137 053 08.2 25224 07.6 50{ 0639 | 0720 ) 0758 | 0758 ) 0758 | 1540 | 1656 | 1815 | 1930
F U228 407|151 2.5 082 25148 07.7 4s| 0628 | 0705 | 0738 | 0738 | 0738 | 1608 | 1720 | 1833 | 1944
| asalies 9.7 08.4 N5 07.1-07.8|] ™ol 0618 | 0652 | 0722 | 0722 | 0722 | 1631 | 1740 | 1848 | 1954
13{ 208 45.6| 180 27.1 (8.5 24 59.3 08.0 35| 0609 | 0641 | 0709 | 0709 | 0709 | 1649 | 1756 | 1901 | 2004
A 114|313 48.1| 194 546 8.6 24 51.3 08.] 30| 0601 | 0631 | 0657 | 0657 | 0657 | 1705 | 1809 | 1912 | 2012
+ i5| 328 50.5(209 2.2 8.7 24432 (8.2 0] 0545 | 0612 | 0636 | 0636 | 0637 | 1732 | 1833 | 1931 | 2025
2 16) 343 53.0) 23 49.9 08.9 24 35.0 08.3|] N10| 0529 | 0556 [ 0618 | 0618 | 0619 | 1755 | 1853 | 1947 | 2037
7N 17|38 555238 17.8 08.9 24 267 (8.5 0l 0513 [ 0539 [ 0601 | 0602 | 0602 | 1817 | 1912 | 2002 | 2049
18] 013 57.9252 45.7 (9.0 N2 18.2-08.6)] S10] 0455 | 0522 | 0544 | 0545 | 0545 | 1838 | 1931 | 2018 | 2100
B 1909 4|27 37 9.2 %06 8.7 20| 0433 | 0502 | 0526 | 0526 | 0527 | 1901 | 1951 | 2034 | 2112
iy 2|04 28281 41.9 9.2 2% 0.9 08.8 30| 0405 | 0438 [ 0504 | 0505 | 0506 | 1928 | 2014 | 2052 | 2125
01059 05.3)296 10.1 09.4 23 52.1 08.9 35| 0347 | 0423 | 0452 | 0452 | 0453 | 1944 | 2027 | 2103 | 2133
M 2|04 078|310 38.5 9.5 23 43.2 9.1 40( 0325 | 0406 | 0437 | 0438 | 0439 | 2002 | 2043 | 2115 | 2142
23{ 089 10.2]325 07.0 9.6 23 341 09.2 45) 0255 | 0344 | 0420 | 0421 | 0422 | 2024 | 2101 | 2130 | 2152
W[ T0F BTV B ®7 NBAI-B2|| 5o ords | c30i | 0348 | 0340 | 0350 | 2105 | 2135 | 2155 | 210
011119 15.2 34 4.3 9.8 23 15.7 9.4 s4f 0111 | 0244 | 0336 | 0337 | 0338 | 2120 | 2147 | 2204 | 216
1 02| 134 17.6 108 33.1 09.9 23063 9.5 ol pzm | p2a | 0322 | 0324 | 0325 [ 2130 | 2201 | 2215 | 2223
g G4 201|083 020 /0.1 2368 9.6 y—
g 04| 164 261037 31.1 10.1 2 47.2 9.8 GEE H#  Sunset B2 Twilight A B Moonset
05 179 25.0( 052 00.2 /0.3 22 37.4 09.8]| Lar.
H 061194 27.5]066 29.5 10.4 N2 27.6-09.9 40 |SH (6H |RM M 4H | 5H 6H
07200 30.0 080 58.9 10.5 22 17.7 10.1 of hm | hm | hm | hm | hm m | hm | hm | hm
I{ 08124 32.4(095 28.4 10.6 2 016 10.1 N70! mmm - - 1428 | 16 09 (] ) —3 1215
091239 3491109 58.0 0.7 21 51.5 10.2 68 1228 | 1239 | 1248 | 1458 | 1624 | 1 | 1 | 1243 | 1145
oo 254 373|124 277 /0.8 21 413 10.3 66| 1347 | 1350 | 1353 | 1521 | 1636 | C1 | C3 | 1151 1123
4 U129 398138 57.5 10.9 21 37.0 10.5 640 1423 } 1426 | 1428 | 1539 | 1646 | 0 | 1148 | 1119 | 1105
o2l 284 423)153 27.4 11.0 N2 26.5-100.5 62) 1449 | 1451 | 1453 | 1554 | 1655 | 1111 | 1101 | 1055 | 1050
A 13{29 44.7|167 57.4 i1.2 21 16.0 0.6 60] 1500 | 1510 | 1513 | 1607 | 1703 | 1016 | 1031 | 1036 | 1038
141 314 47.2 | 182 27.6 11.2 21 05.4 10.7 N58| 1526 | 1527 | 1529 | 1618
+ 15(30 49.7[19% 57.8 /1.4 20547 10.8 56| 1540 | 1541 | 1542 | 1627 gig 83‘1?3 (1)823 %8@ }8%;
+ 161344 52.1)211 28.2 1.4 20439 10.9 54 1552 | 1553 | 1554 | 1636 | 1722 | 0859 | 0933 | 0955 | 1009
171359 54.6 1225 58.6 11.6 20 33.0 10.9 52| 1602 | 1603 | 1605 | 1644 | 1727 | 0842 | 0919 | 0944 | 1001
18] 014 57.1| 240 29.2 11.7 N2 22.1-11.1 501 1612 { 1613 | 1614 | 1651 1732 | 0828 | 0907 | 0935 | 0955
B %(9) gg (5)3.5 254 59.9 I7.8 20 11.0 1.1 45| 1632 | 1633 | 1634 | 1706 | 1743 | 0759 | 0842 | 0915 | 0940
0] 29 30.7 11.9 19 599 11.3 N40| 1648 | 1649 | 1
% 214060 0451284 0l.6 2.0 19 48.6 /1.3 350 1701 | 1702 1?(5)(3) %ég 1333 g’;?g 83%% ggig gg
21055 069|298 32.6 I12.1 19 37.3 Il.4 300 1713 | 1714 | 1715 | 1740 | 1810 [ 0700 | 0751 | 0833 | 0908
23,00 09.4)313 03.7 2.2 19259 1.4 Nzg 173; 1734 | 1735 | 1758 | 1826 | 0633 | 0726 | 0812 | 0852
175
0105 18|37 39 173 NO WS- T6]| 0| 1505 | 1non | iany | 1543 | 1841 0609 | 0704 ) 0754 | 0838
1809 | 1809 | 1831 | 1857 | 0547 | 0644 | 0737 | 0825
01120 143132 062 12.4 1909 1.6l ol 1526 | 1526
1 ®| 135 16.8|35% 37.6 2.5 18 51.3 1.7 1826 | 1849 | 1916 | 0524 | 0624 | 0720 | 0812
ol 50 192]011 w1 26 18396 117 20] 1844 | 1844 | 1844 | 1909 | 1937 | 0500 | 0602 | 0701 | 0758
A oolies 27005 407 12.7 18 99 110 30[ 1905 | 1905 | 1905 | 1932 | 2005 | 0432 | 0536 | 0640 | 0741
6 05|18 242|080 124 158 18160 1.9 35| 1918 | 1918 | 1918 | 1947 | 2023 | 0415 | 0521 | 0627 | 0731
. . 401 1932 | 1932 | 1932 | 2005 | 2045 | 0356 | 0503 | 0613 | 0720
FI 067195 26.6 1054 44.2 72.9 NI8 04.1-J2.0 45] 1950 | 1949 | 1949 | 2026 | 2114 | 0332 | 0442 | 0555 | 0707
07]210 29.11 069 16.1 13.0 17 52.1 12.0|| 5ol 2011 | 2011
08| 225 31.6|083 48.1 3.1 17 40.1 12.1 2010 4 2054 | 2156 | 0302 | 0415 | 0534 } 0651
B ool m olows 202 32 17owo 2 52| 2021 | 2021 | 2021 | 2108 | 2221 | 0247 | 402 | 0523 | 0644
Fi 10| 255 365|112 2.4 13.3 17158 12.2 541 2033 | 2033 | 2032 | 2125 | 2257 | 0229 | 0347 | 0512 | 0635
b0 85|27 47 34 1706 1204 3561 2047 1 2046 12045 1 2145 | B2 | 0207 | 0329 | (458 | 0626
_ 121285 414141 S57.1 13.5 N6 51.2-12.3 KW Sun | 8 Venus | KE Mas | KB Jupiter | 2 Saum
13]300 43.9|15 29.6 13.6 16 38.9 2.4 HE hm hm hm hm hm
H {451 g;(s) 2_3 171 .2 13.6 16 26.5 12.5|] Mer.Pass. 12 05 1318 10 25 09 32 02 51
8185 34.8 13.8 16 14.0 I2.6 ; . " . ;
j\‘ 16| 45 513200 07.6 3.8 16 01.4 12.6 ﬂ%m’ﬂ“ 0715 0.1 0.1 0.0 0.0
171000 53.7 214 40.4 14.0 15 48.8 12.6}] F&ER.A. 303°37".5 260° 32’ .2 247°25' .2 146° 59’ .3
2 }g 8;(5) gg.% %ig }é'i 4.0 NI5 36.2- 12.8|| A (B (WA ROEED) A % Mom
. 4 4.1 15 3.4 12.7{ Date . of time 7 Radi
B 2|06 011 f258 195 M2 15107 12.8 B LT‘*UMPT*%IMP F12 Radis | B3 Parallax
721061 03.6 (272 52.7 4.3 14579 2.9 " y m h m Oh 12h | Oh 12h
75 2|06 06.1]287 26.0 4.3 14 45.0 [2.9{ 4| - 35 00 30 1258 | 156 155 | 57.1 568
23[ 091 08.5]301 59.3 14.5 14321 I3.0 5 -05 63 0125 13 50 154 153 | 56.5 56.2
6 | -05 29 02 14 14 37 152 151 | 55.9  55.6
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