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PREFACE

The ALMANAC FOR GEODETIC ENGINEERS has been designed to
provide the Geodetic Engineer the astronomical data he needs in the least space
and without any unwanted matter. Tables are also supplied to facilitate

calculations.

The main sources of data in this publication are the ASTRONOMICAL
ALMANAC and THE APPARENT PLACES OF FUNDAMENTAL STARS
(FK5).

Except where otherwise noted, Philippine Standard Time is used exclusively

in this publication.

This publication is prepared annI;ally by the Astronomical Publication and
Planetarium Unit (APPU), Space Science and Astronomy Section (SSAS),
Research & Development and Training Division (RDTD), PAGASA.

NATHANIEL T. SERVANDO, Ph.D.
Administrator, PAGASA
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INTRODUCTION

The following explanation is limited to a brief description of the contents of this volume
and illustrations of how the tabulated values are to be extracted.

EPHEMERIS OF THE SUN

On pages 1 to 8 are tabulated the North Polar Distance of the Sun for 8:00 A.M. and 2:00
P.M.; the Equation of Time at 12:00 Noon; and the Sidereal Time at 0H Universal Time.

The tabulated 8:00 A.M. Hourly Variation represents strictly the change per hour in the
North Polar Distance between 8:00 A.M. and 2:00 P.M.; Hourly Variation represents the
change per hour after 2:00 P.M.

At any other time in the morning or afternoon, the corresponding North Polar Distance
can easily be obtained by applying a correction equal to the product of the difference in
time from 8:00 A.M. Alternatively, 2:00 P.M. by the corresponding hourly variation.

Example 1:

Required the North Polar Distance of the Sun on January 10, 2025 at 11:15 A.M. and
3:30 P.M.

The time may be expressed as 11. 25h and 3.50h respectively (Table VII-A).

Tabular value of NPD at 8:00 A.M.; Jan 10,p.1  ------ 111° 57" 01.8"
Corr. for HV of -22.54 = (3.25)(-22.54) ~ -cee---. -____01'13.3"
NPD of the Sunat 11:15AM., Jan10  ----.. 111° 55' 48.5'

or

Tabular value of NPD at 2:00 P.M.; Jan 10, pl  ----- 111° 54' 46.6"
Corr, for HV of -22.54 = (-2.75)(-22.54) ~ -=o--- + - 01".01:9"
NPD of the Sunat 11:15AM.,Jan10 -con.. 111° 54" 48.5"
Tabular value of NPD at 2:00 P.M., Jan 10, p.1 e oreiEsrs 111° 54' 46.6"
Corr. for HV of -22.81 =(1.5)(-22.81) oo --. - 00' 34.2"
NPD of the Sun at 3:30 P.M., Jan 10 e 111° 54' 12.4"

The equation of time, Apparent minus Mean, is the correction to be applied to Mean
Solar Time in order to obtain Apparent Solar Time. In reality, the equation of time is a
correction to be applied to either time to obtain the other.
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Example 2:

Required the Standard Time of meridian passage of the Sun on January 10, 2025 at a place
whose Longitude is 121° 45" (8h 07m) East.

At the instant when the center of the Sun crosses the meridian of the observer, it is 12:00
local apparent noon.

h m s
FocalfApparentsfimes ot i sozmsen | wintt (hpfoa kel 12 00 00.00
Subtract: Equation of Time, Jan 10, p.1 =~ -------- - -07 29.10
EocalEMean¥Bime o o, 2e sy shiyiie o, Soint i s = aem = 12 07 29.10
- Corr. to Standard Time for 121° 45’ East - ------- - 07 00.00
Standard Time of Meridian Passage, Jan 10 - ------- 12 00 29.10

or 12:00:29.10 PM

The tabulated Apparent Sidereal Time at Oh UT is the Greenwich Apparent Hour of
Apparent Equinox. Like the Mean Solar Time, the Greenwich Sidereal Time is lesser than the
local sidereal time at the same instant by the amount of east longitude; and therefore, the local
sidereal time at OH local mean time is obtained by directly subtracting from the tabular time at
the previous instant of OH UT the same correction as required to convert the mean solar
interval measured by the longitude into an equivalent sidereal interval. This reduction may
either be taken from Table I or by means of the hourly variation of +9.8565 seconds

Example 3:

Required the Local Sidereal Time for 9:15 P.M. on January 10, 2025 at a place whose
longitude is 121° 45’ (8h 07Mm) East.

h m s
Standard Time for 9:15P.M. = 9 15™ + 120 -----. 21 15 00.00
Corr. to Local Mean Time for 121° 45’ E, TableIV =~ ------ - -07 00.00
Local Mean Time - _____. 21 22 00.00
Tabulated Sidereal Time, OH UT, Jan 10, p.1 .,  ------ 07 19 05.00
Subtract: Corr. for longitude (8"07™), Tablel =~ ------ - 01 20.00
Sidereal Time, Oh Local Mean Time @~ ------ 07 17 45.00
Add: Local Mean Time (above) ~  ---.... +21 22 00.00
Add: Corm. for 210 22™ 00.50, Tablel =~ ------ +___03 30.60
Local Sidereal Time, Jan10  __.._. 28 43 15.60

or 04 43™ 15.60°




Example 4:

On January 10, 2025 at approximately 9:00 P.M. at longitude 121° 45 (8207™) East, the
observed local sidereal time was 4" 43™ 1565 . Required the Standard Time.

h -ms
Tabulated Sidereal Time, OH UT, Jan 10, Peliin e g i 07 19 05.00
Subtract: Corr. for longitude (8h O7m), Tablerl = "=oasssEm s - 01 20.00
Sidereal Time, OH Local Mean Time =~ -----n-- 07 17 45.00

hm s
Observed Local Sidereal Time=4"43™ 15,65 +24 - =------ 28 43 15.60
Subtract: Sidereal Time, 0H LMT (@bove)i ™" = TommnT s - 07 17 45.00
Sidereal Time Interval since 0H, LMT == -=-=-- 21 25 30.60
Subtract: Corr. for 21" 25™ 30.60%, Table 1T~ -------- - 033050
Local Mean Time LMT)  oooo.._. 21 22 00.10
Reduction to Standard Time for 121°45'E =~ --=-=u-- - 07 00.00
Standard Time Sasame by S0 =1 " L R E 21 15 00.10

or 09:15:00.10 PM

APPARENT PLACES OF STARS

The apparent Right Ascension of 53 stars at monthly intervals during the year is
tabulated on pages 9 to 10. The positions given are strictly for the instant of Upper
Transit at the 120°E meridian at the first of each month, Using the same data at a
different instant on the same date does not lead to a serious error. The Right Ascension
for other dates of the month can be obtained by simple linear interpolation.

The Right Ascension of a star is also the sidereal time of its meridian passage. The civil
time of meridian passage may, therefore, be found from the right ascension by the precept
already given for the conversion of sidereal time.

The local hour angle of a star can be found by subtrac%ing the star’s right ascension
from the local sidereal time.

The North Polar Distance of the same stars is given on pages 11 and 12. The same is
given for the first of each month. The North Polar Distance for other dates can be
obtained by simple linear interpolation.
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POLARIS

On page 13 are the tabulated Apparent Right Ascension, Polar Distance. Local Mean Time
of Upper Culmination at the 120°E Meridian, and the Mean Time interval between Upper
Culmination and Elongation of Polaris at 10-day intervals. The Right Ascension and Polar
Distance for other dates may be obtained by simple interpolation. To get the Local Mean
Time of Upper Culmination on any other meridian, take from the table the local mean time
of the nearest tabulated Upper Culmination, reduce it to the given date by means of the
Variation per Day, and to the longitude of the given meridian by means of the Variation per
Degree.

The time interval between Upper and Lower Culmination is 12 diminished by one-half the
numerical value of the variation per day. The last column applies to all meridians.

Example 5:

Required the Standard Time of Upper Culmination, Lower Culmination, Eastern
Elongation, Western Elongation of Polaris on January 15, 2025 at a place whose longitude
is 121° 45’ (8" 07™) East, latitude 11° 15’ (11.25) North.

hesimi s
Tabulated LMT of UC, 120° E, Jan. 11,p.13 ~  =------- 19 39 53.70
Corr. for 4 days=(-0357.694) ------- - 15 50.76
Local Mean Time of UC, 120°E, Jan. 15 - ------ 19 24 02.94
Corr. for longitude = (1.75) (+0.660 per degree) ~  ------- + 01415
EMEOEBCE S0 A5 Bastudan: 15 . =1, = soaemsss 19 24 04.09
Corr.to Standard time for 121°45' E, Table IV - 07 00.00
Standard Time for UC, 121°45'E, Jan. 15 19 17 04.09

or 07:17:04.09 PM

On pages 14 to 17 are tabulated combined data for obtaining latitude from an observed
latitude of Polaris and azimuth of the star for all hour angles and latitudes. There are six
tabulated quantities: ao, a1, a», referring to the correction to latitude, and bo, b1, b2, to the
azimuth, thus 3

Latitude = corrected observed altitude +/- (a0 + a1 +22)
Azimuth = (bo + by + b2) (secant latitude)
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ao,b, are tabulated for every 3 minutes of local sidereal time and the remaining quantities
for the midpoint of each hour of LST, ay, by are given for a range of latitude, and a,, b, for
each month during the year. In the latter case mean values are adopted for each month and
interpolation is not necessary.

The table is to be entered with LST of observation which gives the values of ag, by
directly. Interpolation should be done mentally. In the same vertical column, the values of
a1, by are found with the latitude, and those a,, b, with the dates as argument. The errors
due to the adoption for a mean value of the LST for each of the subsidiary tables have
been reduced to a minimum, and the total error is not likely to exceed 0.2. Interpolation
between columns should be attempted.

The observed altitude must be corrected for refraction being used for determination of
latitude. Azimuth of Polaris is reckoned positive to the east and negative to the west.

Example 6:

At a place whose longitude is 121°45' (8h 07™M) East, approximate latitude 14° North, an
observation was made on Polaris for the determination of latitude and azimuth. The
observed altitude of Polaris was 14°39' 36" at 9:15 P.M,, January 10, 2025. Required the
latitude of the place and azimuth of Polaris.

LST for 9:15 P.M., Jan 10 (see example 3) ---- 04> 43™ 15.60°
LST, 047 43M 15,605 ---- a0 = 342 ---- bo =-15.9
Latitude 14 ---- ag= +0.0 ---- by = +0.1
January ---- a= +02 ---- b, = +0.0
a+tat+ta = -34.0 bo+b;+b, = -15.8

Observedialtifude > " © 0 v -l .. 14 39.6

Subtract: Refraction corr. (Table VI) ~ ------. - 035

Corrected observed altitude of Polaris =~ ------- 14 36.1

Add: ap+a; + a mee—e - - 34.0

Latitude of Observer ~ ______. 14 02.1

Secant 14° 02.1° = 1.03°
Azimuth = (bo + b; + b2)(1.03) = -16.274 (West)

_ If greater accuracy is desired the Right Ascension and North Polar Distance of Polaris
may be taken from page 13 and the observation reduced by direct calculation.




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE QUATION © APP SIDE
EQUATI F | TIMEAT

DATE HRLY HRLY
8 AM Sin 2 PM v TIME AT 12NN 0H UT
o < « o < « s S h m.s
JAN 1 112 59 53.8 -12.54 112 58 38.6 -12.83 -03 31.3 06 43 36
JAN 2| 112 54 425 -13.69 112 53 20.3 -13.98 -03 594 06 47 32
JAN 3 112 49 03.7 -14.82 112 47 34.8 -15.10 -04 27.3 06 51 29
JAN 4| 112 42 57.8 -15.96 112 41 22.1 -16.24 -04 54.7 06 55 26
JAN 5| 112 36 24.8 -17.07 112 34 423 -17.35 -05 21.7 06 59 22
JAN 6| 112 29 25.0 -18.19 112 27 35.9 -18.47 -05 48.2 07 03 19
JAN- 7°|= 11221 585 -19.29 112 20 02.8 -19.56 -06 14.2 07 07 15
JAN 8| 112 14 05.7 -20.39 112 12 03.4 -20.66 -06 39.7 07 11 12
JAN 9| 112 05 46.7 -21.47 112 03 37.9 -21.74 -07 04.7 07 15 08
JAN 10 | 111 57 01.8 -22.54 111 54 46.6 -22.81 -07 29.1 07 19 05
JAN 11 111 47 513 -23.60 111 45 29.7 -23.86 -07 52.9 07 23 01
JAN 12 | 111 38 155 -24.65 111 35 47.6 -2491 -08 16.1 07 26 58
JAN 13 | 111 28 14.6 -25.69 111 25 40.5 -25.94 -08 38.7 07 30 55
JAN 14 | 111 17 489 -26.71 111 15 08.6 -26.97 -09 00.7 07 34 51
JAN 15 | 111 06 58.7 -27.72 111 04 124 -27.98 -09 22.0 07 38 48
JAN 16 | 110 55 443 -28.73 110 52 51.9 -28.98 -09 42.6 07 42 44
JAN 17 | 110 44 05.9 -29.72 110 41 07.6 -29.96 -10 02.6 07 46 41
JAN 18 | 110 32 03.9 -30.69 110 28 59.7 -30.93 -10 21.9 07 50 37
JAN 19 | 110 19 38.6 -31.66 110 16 28.6 -31.90 -10 404 07 54 34
JAN 20 | 110 06 50.2 -32.61 110 03 34.5 -32.85 -10 58.2 07 58 31
JAN 21 109 53 39.1 -33.55 109 50 17.8 -33.78 -11 15.3 08 02 27
JAN 22 | 109 40 05.7 -34.47 109 36 38.9 -34.70 -11 31.7 08 06 24
JAN 23 109 26 10.3 -35.38 109 22 38.0 -35.60 -11 47.3 08 10 20
JAN 24 | 109 11 53.2 -36.27 109 08 15.6 -36.49 -12 02.1 08 14 17
JAN 25 | 108 57 14.9 -37.14 108 53 32.0 -37.36 -12 16.2 08 18 13
JAN 26 | 108 42 15.7 -38.01 108 38 27.6 -38.22 -12 29.5 08 22 10
JAN 27 | 108 26 55.9 -38.85 108 23 02.8 -39.06 -12 42.0 08 26 06
JAN 28 | 108 11 16.1 -39.68 108 07 18.0 -39.88 -12 53.7 08 30 03
JAN 29 | 107 55 16.6 -40.49 107 51 13.7 -40.69 -13 04.6 08 34 00
JAN 30 | 107 38 57.8 -41.28 107 34 50.1 -41.48 -13 147 08 37 56
JAN 31 107 22 201 -42.06 107 18 07.8 -42.24 -13 23.9 08 41 33
FEB 1 107 05 24.0 -42.81 107 01 07.1 -43.00 -13 324 08 45 49
FEB 2 | 106 48 09.9 -43.55 106 43 48.6 -43.73 -13 40.0 08 49 46
FEB 3 | 106 30 38.2 -44.28 106 26 12.5 -44.46 -13 46.7 08 53 42
FEB 4 | 106 12 49.2 -44.98 106 08 19.3 -45.15 -13 52.7 08 57 39
FEB 5| 105 54 43.6 -45.67 105 50 09.6 -45.83 -13 57.8 09 01 35
FEB 6 | 105 36 21.6 -46.33 105 31 43.6 -46.49 -14 02.1 09 05 32
BEB= 7-:-105-17-43.8 -46.99 105 13 01.9 -47.14 -14 05.5 09 09 29
FEB 8 | 104 58 50.5 -47.62 104 54 04.8 -47.77" -14 08.2 09 13 25
FEB 9| 104 39 42.2 -48.24 104 34 52.8 -48.38 -14 10.0 09 17 22
FEB 10 | 104 20 19.2 -48.83 104 15 26.2 -48.98 -14 11.1 09 21 18
FEB 11 104 00 42.0 -49.42 103 55 45.5 -49.56 -14 11.3 09 25 15
FEB 12 | 103 40 51.0 -49.98 103 35 511 -50.11 -14 10.9 09 29 11
FEB 13 | 103 20 46.6 -50.54 103 15 434 -50.67 -14 09.6 09 33 08
FEB 14 | 103 00 29.0 -51.06 102 55 22.7 -51.19 -14 07.6 09 37 04
FEB 15 | 102 39 589 -51.58 102 34 494 -51.71 -14 04.9 09 41 01




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE SSicnis APP SIDE
EQUATION OF | TIME AT

DATE HRLY HRLY
8 AM e 2 PM ek TIME AT 12NN OH UT
(g < “« o B % m S h m s
FEB 16 | 102 19 164 | -52.09 102 14 03.9 -52.21 -14 01.5 09 44 58
FEB 17 | 101 58 22.0 | -52.57 101 53 06.6 -52.69 -13 57.3 09 48 54
FEB 18 | 101 37 161 | -53.04 101 31 57.9 -53.15 -13 525 09 52 51
FEB 19 | 101 15 59.1 | -53.49 101 10 38.1 -53.60 -13 47.0 09 56 47
FEB 20 | 100 54 314 | -53.93 100 49 07.9 -54.03 -13 40.9 10 00 44
FEB 21 100 32 53.4 | -54.35 100 27 27.3 -54.45 -13 34.1 10 04 40
FEB 22 | 100 11 054 | -54.75 100 05 36.9 -54.84 -13 26.7 10 08 37
- FEB 23 99 49 08.0 -55.13 99 43 37.2 -55.23 -13 18.8 10 12 33
FEB 24 99 27 015 -55.51 99 21 28.4 -55.59 -13 10.2 10 16 30
FEB 25 99 04 46.3 -55.85 98 59 11.2 -55.93 -13 01.0 10 20 27
FEB 26 98 42 23.0 -56.18 98 36 45.9 -56.26 -12 513 10 24 23
FEB 27 98 19 51.8 -56.50 98 14 12.8 -56.57 -12 41.0 10 28 20
FEB 28 97 57 13.2 -56.79 97 51 32.4 -56.86 -12 30.2 10 32 16
MAR 1 97 34 27.7 -57.08 97 28 45.2 -57.14 -12 18.8 10 36 13
MAR 2 97 11 35.6 -57.33 97 05 51.6 -57.39 -12 07.0 10 40 09
MAR 3 96 48 37.5 -57.58 96 42 52.0 -57.63 -11 54.6 10 44 06
‘ MAR 4 | 96 25 33.7 -57.80 96 19 46.9 -57.85 -11 41.8 10 48 02
Y MAR 5 96 02 24.6 -58.01 95 56 36.5 -58.06 -11 285 10 51 59
MAR 6 | 95 39 10.6 -58.20 95 33 214 -58.25 -11 14.8 10 55 56
MAR 7 | 9515 522 -58.38 95 10 01.9 -58.42 -11 00.6 10 59 52
MAR 8 94 52 29.7 -58.54 94 46 38.5 -58.57 -10 46.1 11 03 49
MAR 9 | 94 29 03.6 -58.68 94 23 11.5 -58.71 -10 31.1 11 07 45
MAR 10 | 94 05 34.2 -58.81 93 59 41.4 -58.83 -10 15.8 11 11 42
MAR 11 93 42 01.9 -58.92 93 36 08.4 -58.94 -10 00.1 11 15 38
MAR 12 93 18 27.0 -59.02 93 12 32.9 -59.04 -09 44.1 11 19 35
MAR 13 92 54 49.9 -59.10 92 48 55.3 -39.12 -09 27.8 11 23 31
MAR 14 92 31 10.9 -59.17 92 25 15.9 -59.18 -09 11.3 11 27 28
MAR 15 92 07 30.4 -59.23 92 01 35.1 -59.23 -08 54.5 11 31 25
MAR 16 91 43 48.7 -59.26 91 37 53.1 -59.27 -08 37.5 11 35 21
MAR 17 91 20 06.2 -59.29 91 14 104 -59.30 -08 20.2 11 39 18
MAR 18 90 56 23.1 -59.30 90 50 27.3 -59.30 -08 02.8 11 43 14
MAR 19 90 32 39.9 -59.31 90 26 44.1 -59.30 -07 45.2 11 47 11
MAR 20 90 08 56.8 -59.28 90 03 01.1 -59.27 07 27.5 11 51 07
MAR 21 89 45 14.3 -59.26 89 39 18.8 -59.24 -07 09.7 11 55 04
MAR 22 89 21 32.6 -59.21 89 15 37.4 -59.19 -06 51.8 11 59 00
MAR 23 88057522 -59.15 88 51 57.3 -59.13 -06 33.8 12 02 57
MAR 24 88 34 13.4 -59.07 88 28 19.0 -59.05 -06 15.8 12 06 53
MAR 25 88 10 36.6 -58.97 88 04 42.8 -58.95 -05 57.7 12 10 50
MAR 26 87 47 02.2 -58.87 87 41 09.0, | -38.84 -05 39.7 12 14 47
MAR 27 87 23 30.4 -58.74 87 17 37.9 -58.71 -05 21.6 12 18 43
MAR 28 87 00 01.8 -58.61 86 54 10.1 -58.57 -05 03.6 12 22 40
MAR 29 86 36 36.6 -58.45 | * 86 30 45.9 -58.40 -04 45.6 12 26 36
MAR 30 86 13 15.4 -58.29 86 07 25.7 -58.24 -04 27.7 12 30 33
MAR 31 85 49 583 -58.09 85 44 09.7 -58.04 -04 09.8 12 34 29
APR 1 85 26 45.9 -57.89 85 20 58.5 -57.84 -03 52.0 12 38 26




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE EQ — APP SIDE
UATION OF TIME AT
HRLY HRLY
= o 2 PM s TIME AT 12NN 0H UT
o ¢ o« m s h m s
-32.00 70 10 15.6 -31.79 +03 32.5 15 47 41
-31.16 69 57 40.3 -30.94 +03 29.3 IS5 51379
-30.30 69 45 254 -30.08 +03 25.5 15 55 34
-29.43 69 33 31.2 -29.21 +03 21.1 15 59 30
-28.55 69 21 58.1 -28.33 +03 16.2 16 03 27
-27.66 69 10 46.2 -27.43 +03 10.7 16 07 23
-26.76 68 59 55.9 -26.53 +03 04.8 16 11 20
-25.85 68 49 27.3 -25.62 +02 58.3 16 15 16
-2493 68 39 20.6 -24.70 +02 51.4 16 19 13
-24.01 68 29 36.2 -23.77 +02 43.9 16 23 10
-23.07 68 20 14.1 -22.83 +02 36.1 16 27 06
-22.13 68 11 14.6 -21.89 +02 27.8 16 31 03
-21.17 68 02 38.0 -20.93 +02 19.0 16 34 59
-20.21 67 54 244 -19.96 +02 09.9 16 38 56
-19.24 67 46 34.0 -18.99 +02 00.5 16 42 52
-18.26 67 39 07.0 -18.01 +01 50.6 16 46 49
-17.28 67 32 034 -17.04 +01 40.4 16 50 46
-16.29 67 25 234 -16.05 +01 29.9 16 54 42
-15.30 67 19 07.3 -15.05 +01 19.1 16 58 39
-14.30 67 13 15.1 -14.05 +01 08.1 17 :02:35
-13.30 67 07 46.9 -13.05 +00 56.7 17 06 32
-12.29 67 02 42.8 -12.04 +00 45.1 17 10 28
-11.29 66 58 02.9 -11.04 +00 33.2 17 14 25
-10.27 66 53 47.2 -10.01 +00 21.2 17-18:21
-09.26 66 49 55.9 -09.00 +00 08.9 17:22:18
-08.23 66 46 29.1 -07.98 -00 03.5 17 26 15
-07.21 66 43 26.8 -06.96 -00 16.1 17 301t
-06.19 66 40 49.0 -05.93 -00 28.8 17 34 08
-05.16 66 38 36.0 -04.90 -00 41.7 17 38 04
-04.13 66 36 47.6 -03.87 -00 54.7 17 42 01
-03.10 66 35 24.0 -02.84 -01 07.7 17 45 57
-02.06 66 34 252 -01.80 -01 20.8 17 49 54
-01.03 66 33 51.2 -00.77 -01 33.9 17 53 50
+00.01 66 33 42.2 +00.27 -01 47.1 17 57 47
+01.05 66 33 58.0 +01.30 -02 00.2 18 01 44
+02.08 66 34 38.6 +02.34 -02 13.3 18 05 40
+03.11 66 35 44.0 +03.37 -02 26.3 18 09 37
+04.14 66 37 14.2 +04.40 -02 39.3 18 13 33
+05.18 66 39 09.0 +05.43 -02 52.1 18 17 30
+06.19 66 41 28.6 +06.45 -03 04.7 18 21 26
+07.23 66 44 12.7 +07.48 -03 17.2 18 2523
+08.24 |. 66 47 21.3 +08.49 -03 294 18 29 19
+09.26 66 50 54.3 +09.51 -03 41.5 18 33 16
+10.27 66 54 51.7 +10.52 -03 53.2 18 37 13
+11.28 66 59 13.4 +11.53 -04 04.7 18 41 09
+12.28 67 03 59.1 +12.53 -04 159 18 45 06




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE el APP SIDE
EQUATION OF | TIME AT

DATE HRLY HRLY

8 AM o 2 PM var | TIME AT 12NN 0H UT

o ¢ [ o 3 %3 m S h m S
JUL 4 67 07 49.1 +13.28 67 09 08.8 +13.53 -04 26.7 18 49 02
JUEL 5 67 13 16.7 | +14.26 67 14 423 +14.51 -04 37.2 18 52 59
JUL 6 67 19 07.9 | +15.25 67 20 39.4 +15.49 -04 47.4 18 56 55
JUL= 7 67 25 22.7 | +16.23 67 27 00.1 +16.48 -04 57.1 19 00 52
TR 8 67 32 01.0 | +17.20 67 33 442 +17.44 -05 06.5 19 04 48
JUL 9 67 39 024 | +18.16 67 40 51.4 +18.40 -05 15.5 19 08 45
JUL 10 67 46 269 | +19.12 67 48 21.6 +19.36 -05 24.0 19 12 42
JUL 11 67 54 143 | +20.07 67 56 14.7 +20.30 -05 32.1 19 16 38
JUL 12 68 02 244 | +21.01 68 04 30.4 +21.24 -05 39.8 19 20 35
JUL 13 68 10 57.0 | +21.95 68 13 08.7 +22.18 -05 46.9 19 24 31
JUL 14 68 19 52.0 | +22.87 68 22 09.2 +23.10 -05 53.7 19 28 28
JUL 15 68 29 09.2 | +23.79 68 31 32.0 +24.02 -05 59.9 19 32 24
JUL 16 68 38 48.4 | +24.70 68 41 16.6 +24.93 -06 05.7 19 36 21
JUL 17 68 48 49.4 | +25.61 68 51 23.1 +25.84 -06 10.9 19 40 18
JUL 18 68 59 12.1 +26.50 69 01 51.1 +26.72 -06 15.7 19 44 14
JUL 19 69 09 56.1 +27.40 69 12 405 +27.61 -06 19.9 19 48 11
JUL 20 69 21 01.4 | +28.26 69 23 51.0 +28.48 -06 23.6 19 52 07
JUL 21 69 32 27.5 | +29.14 69 35 223 +29.35 -06 26.7 19 56 04
JUL 22 69 44 144 | +29.99 69 47 143 +30.20 -06 29.3 20 00 00
JUL 23 69 56 21.6 | +30.82 69 59 26.5 +31.03 -06 31.3 20 03 57
JUL 24 70 08 489 | +31.67 70 11 58.9 +31.87 -06 32.8 20 07 53
JUL 25 70 21 362 | +32.48 70 24 51.1 +32.68 -06 33.7 20 11 50
JUL 26 70 34 429 | +33.29 70 38 02.7 +33.49 -06 33.9 20 15 47
JUL 27 70 48 09.0 | +34.09 70 51 33.5 +34.28 -06 33.6 20 19 43
JUL 28 71 01 54.1 +34.87 71 05 233 +35.06 -06 32.7 20 23 40
JUL 29 71 15 579 | +35.64 71 19 31.7 +35.83 -06 31.1 20 27 36
JUL 30 71 30 20.1 +36.41 71 33 585 +36.59 -06 28.9 20 31 33
JUL31 71 45 00.5 | +37.15 71 48 43.4 +37.33 -06 26.1 20 35 29
AUG 1 71 59 58.7 | +37.89 72 03 46.0 +38.07 -06 22.6 20 39 26
AUG 2 72 15 145 | +38.61 72 19 06.2 +38.79 -06 18.6 20 43 22
AUG 3 72 30 47.5 | +39.32 72 34 434 +39.49 -06 13.9 20 47 19
AUG 4 72 46 374 | +40.02 72 50 37.5 +40.19 -06 08.6 20 51 16
AUG 5 73 02 44.0 | +40.70 73 06 482 +40.87 -06 02.6 20 55 12
AUG 6 73 19 069 | +41.38 73 23 15.2 +41.54 -05 56.1 20 59 09
AUG 7 73 35 458 | +42.03 73 39 58.0 +42.19 -05 49.0 21 03 05
AUG 8 73 52 404 | +42.68 73 56 56.5 +42.84 -05 41.2 21 07 02
AUG 9 74 09 50.5 | +43.32 74 14 104 +43.48 -05 32.9 21 10 58
AUG 10 74 27 158 | +43.95 74 31 395 +44.10 -05 24.0 21 14 55
AUG 11 74 44 56.0 | +44.56 74 49 233 +44.71 -05 14.5 21 18 51
AUG 12 75 02 50.8 | +45.16 75 07 21.8 +45.31 -05 04.4 21 22 48
s AUG 13 75 20 60.0 | +45.75 75 25 345 +45.89 -04 53.8 21 26 45
AUG 14 75 39 232 | +46.33 75 44 01.2 +46.48 -04 42.7 21 30 41
AUG 15 75 58 00.3 +46.90 76 02 41.7 +47.04 -04 31.1 21 34 38
AUG 16 76 16 50.9 | +47.45 76 21 35.6 +47.59 -04 18.9 21 38 34
AUG 17 76 35 54.6 | +48.00 76 40 42.6 +48.13 -04 06.3 21 42 31
AUG 18 76 55 113 | +48.52 77 00 02.4 +48.65 -03 53.1 21 46 27




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE APP SIDE
EQUATION OF TIME AT

DATE HRLY HRLY \
8 AM o 2 PM AR | BMEAT 12NN OH UT
o 3 <« o ¢ @ m S h m s
AUG 19 77 14 404 +49.04 77 19 34.6 +49.16 -03 39.5 21 50 24
AUG 20 77 34 21.8 +49.54 77 39 19.0 +49.66 -03 254 21 54 20
AUG 21 T 54151 +50.03 Tl 59153 +50.14 -03 10.8 21 58 17
AUG 22 78 14 19.9 +50.49 78 19 22.8 +50.61 -02 55.8 22 02 14
AUG 23 78 34 35.8 +50.95 78 39 41.5 +51.06 -02 40.3 22 06 10
AUG 24 78 55 02.6 +51.39 79 00 11.0 +51.50 -02 24.5 22 10 07
AUG 25 79 15 399 +51.83 79 20 50.8 +51.93 -02 08.1 22 14 03
AUG 26 79 36 274 +52.24 79 41 40.8 +52.34 -01 514 22 18 00
AUG 27 19571247 +52.64 80 02 40.5 +52.74 -01 343 22=21:.56
AUG 28 80 18 31.5 +53.03 80 23 49.7 +53.12 -01 16.7 22 25453
AUG 29 80 39 47.5 +53.40 80 45 07.9 +53.49 -00 58.8 22 29 49
AUG 30 81 01 12.3 +53.76 81 06 349 +53.85 -00 40.6 22 33 46
AUG 31 81 22 45.6 +54.10 81 28 10.2 +54.18 -00 22.0 22 37 43
SEP 1 81 44 27.0 +54.44 81 49 53.6 +54.52 -00 03.0 22 41 39
SEP. =2 82 06 16.3 +54.75 82 11 44.8 +54.83 +00 16.2 22 45 36
SEP 53 82 28 13.0 +55.05 82 33 433 +55.13 +00 35.7 22 49 32
SEP 4 82 50 16.9 +55.35 82 55 49.0 +55.42 +00 55.6 22 53 29
SEP 5 8312 27.7 +55.63 83 18 01.5 +55.69 +01 15.6 22:57 25
SEP -6 83 34 45.1 +55.88 83 40 204 +55.95 +01 35.9 23 01 22
SEP" 7 83 57 08.6 +56.15 84 02 45.5 +56.20 +01 56.4 23 05 18
SEP 8 84 19 38.2 +56.38 84 25 16.5 +56.44 +02 17.1 23. 09 15
SEP 9 84 42 134 +56.61 84 47 53.1 +56.66 +02 38.0 23-13 12
SEP 10 85 04 54.0 +56.83 85 10 35.0 +56.88 +02 59.0 23 17 08
SEP 11 85 27 39.8 +57.04 85 33 22.0 +57.08 +03 20.2 2321 05
SEP 12 85 50 304 +57.23 85 56 13.8 +57.27 +03 41.4 23 25 01
SEP 13 86 13 25.5 +57.41 86 19 10.0 +57.45 +04 02.7 23 28 58
SEP 14 86 36 24.8 +57.58 86 42 10.3 +57.62 +04 24.1 23 32 54
SEP- 15 86 59 28.0 +57.73 87 05 144 +57.76 +04 45.5 23 36 51
SEP 16 87 22 34.7 +57.87 87 28 21.9 +57.90 +05 06.9 23 40 47
SEP 17 87 45 44.6 +57.99 87-51 32.5 +58.02 +05 28.3 23 44 44
SEP 18 88 08 57.3 +58.10 88 14 45.9 +58.12 +05 49.7 23 48 41
SEP 19 88 32 12.5 +58.19 88 38 01.7 +58.21 +06 11.1 23 52 37
SEP 20 88 55 29.8 +58.27 89 01 194 +58.28 +06 32.4 23 56 34
SEP 21 89 18 48.8 +58.33 89 24 38.8 +58.34 +06 53.6 00 00 30
SEP 22 89 42 09.2 +58.39 89 47 59.5 +58.39 +07 14.7 00 04 27
SEP 23 90 05 30.7 +58.42 90 11 21.2 +58.42 +07 35.8 00 08 23
SEP 24 90 28 52.8 +58.43 90 34 434 +58.43 +07 56.7 00 12 20
SEP 25 90 52 15.2 +58.44 90 58 05.8 +58.44 +08 17.5 00 16 16
SEP 26 91 15 37.6 +58.43 91 21 28.2 +58.42 +08 38.1 00 20 13
SEP 27 91 38 59.6 +58.39 91 44 50.0 +58.38 +08 58.5 00 24 09
SEP 28 92 02 20.7 +58.36 92 08 10.9 +58.35 +09 18.7 00 28 06
SEP 29 92 25 40.8 +58.30 ; 92 31 30.6 +58.28 +09 38.8 00 32 03
SEP 30 92 48 59.4 +58.23 92 54 48.8 +58.21 +09 58.5 00 35 59
OCE 1 93 12 16.1 +58.14 93 18 04.9 +58.11 +10 18.1 00 39 56
OCE 2 93 35 30.5 +58.05 93 41 18.8 +58.02 +10 37.3 00 43 52
OCE 3 93 58 425 +57.93 94 04 30.1 +57.89 +10 56.3 00 47 49




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE o = APP SIDE
EQUATION OF TIME AT

DATE HRLY HRLY
8 AM in 2 PM var | TMEAT 12NN 0H UT
o < < o < < S h m s
OCT 4 94 21 51.5 +57.79 94 27 382 +57.76 +11 14.9 00 51 45
OGT 5 94 44 572 +57.65 94 50 43.1 +57.61 +1 1 332 00 55 42
OET—:6 95 07 59.4 +57.49 95 13 444 +57.45 +11°512 00 59 38
OCT-7 95 30 57.7 +57-33 95 36 41.7 +57.28 +12 08.7 01 03 35
OCT 8 95 53 51.8 +57.14 95 59 34.6 +57.09 +12 259 01 07 32
OCT 9 96 16 41.3 +56.94 96 22 23.0 +56.89 +12 42.6 01 11 28
OCT 10 96 39 26.0 +56.73 96 45 06.4 +56.67 +12 58.8 01 15 25
OCT 11 97 02 05.5 +56.51 97 07 44.6 +56.45 +13 14.6 01 19 21
OCE 2 97 24 395 +56.27 97.:30-19.1 +56.20 +13 29.8 01 23 18
OCT 13 97 47 07.5 +56.01 97 52 43.5 +55.94 +13 44.6 01 27 14
OCT 14 98 09 29.2 +55.74 98 15 03.7 +55.67 +13 58.7 01 31 11
OCE-15 98 31 443 +55.45 98:37-'17:0 937 +14 124 01 35 07
OCT 16 98 53 52.2 +55.14 98 59 23.0 +55.06 +14 254 01 39 04
OCT 17 99 15 52.6 +54.82 99 21 21.5 +54.73 +14 37.9 01 43 01
OCT 18 99 37 45.1 +54.48 99 43 12.0 +54.39 +14 49.7 01 46 57
OCT 19 99 59 29.3 +54.12 100 04 54.0 +54.03 +15 00.9 01 50 54
OCT 20 100 21 04.8 +53.75 100 26 27.3 +53.65 G IS B 1) 01 54 50
OET 21 100 42 31.2 +53.35 100 47 51.3 +53.25 +15 214 01 58 47
OCT 22 101 03 48.0 +52.95 101 09 05.7 +52.84 +15 30.7 02 02 43
OCE 23 101 24 54.9 +52.52 101 30 10.0 +52.41 +15 39.3 02 06 40
OCT 24 101 45 514 +52.09 101 51 03.9 +51.97 +15 472 02 10 36
OCT 25 102 06 37.2 +51.62 102 11 46.9 +51.50 +15 544 02 14 33
OCT 26 102 27 11.7 +5L.15 102 32 18.6 +51.02 +16 00.9 02 18 30
OCT: 27 102 47 34.7 +50.65 102 52 38.6 +50.52 +16 06.7 02 22 26
OCT 28 103 07 45.7 +50.14 103 12 46.5 +50.00 +16. 11.7 02 26 23
OCT 29 103 27 44.2 +49.61 103 32 41.9 +49.47 +16 16.0 02 30 19
OCT 30 103 47 29.9 +49.07 103 52 243 +48.92 +16 19.6 02 34 16
OCT 31 104 07 02.4 +48.51 104 11 53.5 +48.36 +16 22.4 02 38 12
NOV 1 104 26 21.3 +47.93 104 31 08.9 +47.77 +16 244 02 42 09
NOV 2 104 45 26.1 +47.33 104 50 10.1 +47.18 +16 25.6 02 46 05
NOV 3 105 04 16.5 +46.72 105 08 56.8 +46.56 +16 26.0 02 50 02
NOV 4 105:29-52.1 +46.09 105 27 28.7 +45.93 +16 257 02 53 59
NOV 5 105 41 125 +45.45 105 45 45.2 +45.29 +16 24.5 02 57 55
NOV 6 105 59 17.4 +44.80 106 03 46.2 +44.63 +16 22.5 03 01 52
NOV 7 106 17 06.5 +44.13 106 21 31.3 +43.95 +16 19.7 03 05 48
NOV 8 106 34 39.3 +43.44 106 38 60.0 +43.26 +16 16.0 03 09 45
NOV 9 106-51-55:5 +42.73 106 56 11.9 +42.55 +16 11.4 03 13 41
NOV 10 107 08 54.6 +42.02 107 13 06.7 +41.83 +16 06.0 03 17 38
NOV 11 107 25 36.3 +41.28 107 29 44.0 +41.09 +15 59.7 03 21 34
NOV 12 107 42 00.1 +40.53 107 46 03.3 +40.33 +15 52.6 03 25 31
“ NOV 13 107 58 05.7 +39.75 108 02 04.2 +39.55 +15 44.6 03 29 28
NOV 14 108 13 52.5 +38.96 108 17 46.3 +38.76 +15 35.7 03 33 24
NOV 13 108 29 20.3 +38.16 108 33 09.2 +37.95 +15 26.0 03 37 21
! NOV 16 108 44 28.6 +37.34 108 48 12.6 +37.12 +15 15.4 03 41 17
NOV 17 108 59 17.0 +36.49 109 02 55.9 +36.27 +15 03.9 03 45 14




EPHEMERIS OF THE SUN, 2025

NORTH POLAR DISTANCE QU = APP SIDE

EQUATION TIME AT

DATE HRLY HRLY

8 AM e 2 PM var. | IMEATATEN OH UT

o ¢ < o ¢ < S h m s

NOV 109 13 45.0 +35.64 109 17 18.8 +35.42 +14 51.6 03 49 10
NOV 109 27 52.4 +34.77 109 31 21.0 +34.55 +14 38.5 03 53 07
NOV 109 41 38.8 +33.88 109 45 02.1 +33.65 +14 245 03 57 03
NOV 109 55 03.7 +32.98 109 58 21.6 +32.74 +14 09.7 04 01 00
NOV 110 08 06.8 +32.06 110 11 19.1 +31.82 +13 54.1 04 04 57
NOV 110 20 47.7 +31.12 110 23 545 +30.89 +13 378 04 08 53
NOV 110 33 06.1 +30.18 110 36 07.2 +29.93 +13 20.6 04 12 50
NOV 110 45 01.6 +29.21 110 47 56.9 +28.96 +13 02.8 04 16 46
NOV 110 56 33.8 +28.24 110 59 23.2 +27.99 +12 44.1 04 20 43
NOV 111 07 42.5 +27.24 111 10 26.0 +26.99 +12 24.8 04 24 39
NOV 11218293 +26.24 111 21 04.7 +25.99 +12 04.7 04 28 36
NOV 111 28 479 +25.23 111 31 193 +24.97 +11 44.0 04 32 32
NOV 111 38 44.0 +24.19 111 41 09.1 +23.93 +135226 04 36 29
DEC 111 48 15.2 +23.16 111 50 34.1 +22.89 +11 00.6 04 40 26
DEC 1P1=5921.5 +22.10 111 59 34.1 +21.84 +10 38.0 04 44 22
DEC 112 06 02.4 +21.04 112 08 08.7 +20.78 +10 14.7 04 48 19
DEC 112 14 17.8 +19.97 112 16 17.6 +19.70 +09 50.9 04 52 15
DEC 112 22 074 +18.90 112 24 00.8 +18.62 +09 26.4 04 56 12
DEC 112 29 31.1 +17.80 112 31 179 +17.53 +09 01.5 05 00 08
DEC 112 36 28.5 +16.71 112 38 08.8 +16.43 +08 36.0 05 04 05
DEC 112492 59.5 +15.61 112 44 33.1 +15.32 +08 10.0 05 08 02
DEC 112 49 03.9 +14.48 112 50 30.8 +14.20 +07 43.5 05: EEE58
DEC 112 54 41.3 +13.36 112: 56 01.5 +13.08 +07 16.6 05415555
DEC 112 59 51.7 +1293 113 01 05.0 +11.94 +06 49.2 051951
DEC 113 04 34.8 +11.08 113 05 41.3 +10.79 +06 21.4 05 23 48
DEC 113 08 50.4 +09.93 113 09 50.0 +09.64 +05 53.3 05 27 44
DEC 113 12 384 +08.78 113 13 31.1 +08.49 +05 24.8 05 31 41
DEC 11315 587 +07.62 113 16 44.4 +07.33 +04 56.0 05-35:37
DEC 113 18 51.1 +06.46 113 19 29.9 +06.17 +04 27.0 05 39 34
DEC 113 21 15.6 +05.29 113:121.47.3 +05.00 +03 57.7 05 43 31
DEC 11323 120 +04.11 113 23 36.7 +03.82 +03 28.2 05 47 27
DEC 113 24 40.2 +02.95 113 24 57.9 +02.65 +02 58.5 05 51 24
DEC 113 25 40.3 +01.77 113 25.50:9 +01.47 +02 28.8 05 55 20
DEC 113126 12.1 +00.59 113 26-15.7 +00.30 +01 58.9 05 59 17
DEC 113 26 15.7 -00.59 113 26 12.2 -00.88 +01 29.0 06 03 13
DEC 113525 51.0 -01.77 113 25 404 -02.06 +00 59.1 06 07 10
DEC 113 24 58.0 -02.94 113 24 404 -03.24 +00 29.2 06 11 06
DEC 113 23 36.8 -04.12 1137231 12:1 -04.42 -00 00.6 06 15 03
DEC 113 21 473 -05.29 113 21:- 1555 -05.59 -00 30.3 06 19 00
DEC 113:19 29.7 -06.47 113 18 50.9 -06.76 -00 59.9 06 22 56
DEC 113 16 44.0 -07.63 113 15 58.2 -07.93 -01 29.3 06 26 53
DEC 113::13-36.3 -08.80 113 12 375 -09.09 -01 58.5 06 30 49
DEC 113 09 48.7 -09.96 113 08 48.9 -10.25 -02 27.5 06 34 46
-11.11 113 04 32.6 -11.40 -02 56.1 06 38 42
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POLARIS, 2025

(120° EAST MERIDIAN)

UPPER VAR. PER VAR. PER

- e HE CULMINATION DAY DEGREE
h m s ° ¢ o« h m s m s W E
JAN 1] 030505 | 003734 20 19 282 03 57.44 0.660
JAN 11| 030450 | 003731 19 39 537 03 57.69 0.660
JAN 21| 030432 | 003730 19 00 16.8 03 57.69 0.660
JAN 31| 030414 | 003729 18 20 39.8 03 57.80 0.661
FEB 10| 03 0356 | 0037 28 17 41 01.8 03 58.54 0.663
FEB 20| 030335 | 003729 17 01 163 03 57.14 0.659
MAR 2| 030317 | 003729 16 21 44.9 03 57.47 0.660
MAR 12| 03 0301 | 0037 31 15 42 102 03 57.36 0.659
MAR 22 03 02 46 00 37 33 15 02 36.5 03 57.12 0.659
APR 1| 030234 | 0037 36 14 23 053 03 56.71 0.658
APR 11| 030226 | 0037 38 13 43 38.1 03 56.29 0.656
APR 21| 030222 | 003741 13 04 15.1 03 55.98 0.656
MAY 1| 030221 | 0037 44 12 24 553 03 55.74 0.655
MAY 11| 030223 | 0037 47 11 45 37.9 03 55.25 0.653
MAY 21 03 02 30 00 37 50 11 06 25.3 03 54.84 0.652
MAY 31| 030240 | 0037 53 10 27 16.9 03 54.73 0.652
JUN 10| 03025 | 003755 09 48 09.6 03 54.47 0.651
JUN 20| 030307 | 003757 09 09 04.8 03 54.07 0.650
JUN 30 03 03 25 00 37 59 08 30 04.1 03 53.95 0.650
JUL 10| 030345 | 0038 00 07 51 04.6 03 53.94 0.650
JUL 20| 030404 | 003800 07 12 05.1 03 53.79 0.649
JUL 30| 030426 | 003800 06 33 07.1 03 53.66 0.649
AUG 9| 030448 | 003800 05 54 10.5 03 53.71 0.649
AUG 19| 030510 | 0037 59 05 15 13.3 03 53.87 0.650
AUG 29 03 05 30 00 37 58 04 36 14.5 03 53.88 0.650
SEP 8 03 05 51 00 37 55 03 57 15.7 03 53.89 0.650
SEP 18| 0306 11 | 0037 53 03 18 16.8 03 54.23 0.651
SEP 28| 030628 | 0037 51 02 39 14.4 03 54.48 0.651
OCT 8| 030642 | 0037 48 02 00 09.5 03 54.55 0.652
OCE I8 03 06 56 00 37 44 01 21 04.0 03 54.85 0.652
OCT 28 03 07 06 00 37 41 00 41 55‘.5 03 55.24 0.653
NOV 7| 030713 | 003737 00 02 43.0 03 55.62 0.655
NOV 17| 030716 | 0037 33 23 19 31.1 03 55.82 0.655
NOV 27| 030717 | 003730 22 40 12.8 03 56.19 0.656
DEC 7| 030714 | 0037 26 22 00 50.9 03 56.70 0.658
DEC 17 03 07 06 00 37 23 21 21 23.8 03 56.99 0.658
DEC 27| 030655 | 0037 20 20 41 53.8 03 57.08 0.659
DEC 31| 030650 | 0037 19 20 26 05.5 03 56.87 0.658
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POLARIS TABLE, 2025
Oh lh 2h 3h 4h 5h
LST a bo a bo a bo a bo a bo a bo
m ’ 1 ’ / & r’ r r ’ 1 ’ ’ !
0 —26.0 | +27.5 | —32.2 | +19.7 | -36.2 | +10.7 | -37.7 | +08 | —366 | =91 | =330 | —184
3 -26.3 | +27.1 | =324 | +19.3 | =363 | +10.2 | -37.7 | +03 | -365| -96 | —327 | -18.8
6 —26.7 | +26.8 | —32.7 | +189 | -36.4 | +9.7 | -37.7 | -02 | -363 | -10.1 | =325 | -19.2
9 =270 | +26.4 | =329 | +185 | —-36.6 | +92 | -37.7 | -07 | -362 | -106 | -322 | -19.7
12 —274 | +26.1 | —33.2 | +18.0 | -36.7 | +8.7 | -37.7 | —-12 | -36.1 | —=11.0 | —32.0 | —20.1
15 =27 Aol h 25 =334t 1764 :=36.8 482 -=379 | =175 =859 - =F1.5: =317 =205
18 —28.0 | +253 | —33.6 | +17.1 | =369 | +7.7 | -376 | —22 | —-358 | —=12.0 | =314 | =209
21 —28.4 | +25.0 | —33.9 | +16.7 | -37.0 | +73 | -376 | -27 | -356 | -12.5 | =312 | —213
24 —28.7 | +24.6 | —34.1 | +16.2 | -37.1 | +68 | -37.6 | —32 | -354 | -129 | =309 | -21.7
27 —29.0 | +24.2 | =343 | +158 | =372 | +63 | -37.5| =37 | =353 | -13.4 | =306 | -=22.2
30 7| —29.3 | +23.8 | —34.5 | +153 | =373 | +58 | -375| -42 | -35.1|-13.9 | =303 | -22.6
33 —29.6 | +23.4 | —34.7 | +149 | =373 | +53 | -37.4 | —-47 | -349 | -143 | =300 | =23.0
36 —29.9 | +23.0 | —349 | +144 | -374 | +4.8 | -373 | -52 | -347 | -14.8 | —=29.7 | =233
39 —30.2 | +22.6 | —35.1 | +14.0 | =375 | +43 | -373 | =57 | -345 | -152 | -294 | —23.7
42 =305 £2255=3527 - £13:5 | =37.5 | +3:8 |'=37:2:| =62 | =343 =157 | =291 ;| —24.1
45 -30.8 | +21.8 | =354 | +13.0 | =37.6 | +33 | -37.1 | -6.7 | -34.1 | -162 | —288 | —24.5
48 -31.1 | +21.4 | —=35.6 | +12.6 | =376 | +28 | -37.0 | =72 | -339 | —-16.6 | —284 | —24.9
51 —31.4 | +21.0 | —=35.7 | +12.1 | —=37.6 | +23 | -369 | —76 | —33.7 | -17.0 | —=28.1 | =252
54 =31.7 | +20.6 | =359 | +11.6 | —=37.7 | +1.8 | —-36.8 | —81 | -334 | -17.5 | =278 | -25.6
57 -319 | +20.2 | —36.0 | +11.1 | =37.7 | +13 |-36.7 | —86 | —33.2 | -17.9 | =274 | =26.0
60 —-322 | +19.7 | =362 | +10.7 | =37.7 | +0.8 | —-36.6 | —-9.1 | —33.0 | —18.4 | —=27.1 | —26.3
Lat
o
00 -0.1 -0.2 0.0 -0.2 0.0 —0.1 0.0 +0.1 0.0 +0.2 [ —0.1 +0.2
10 -0.1 —0.2 0.0 -0.2 0.0 -0.1 0.0 0.0 0.0 +0.1 -0.1 +0.2
20 -0.1 -0.2 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 +0.1 -0.1 +0.2
30 0.0° . —0:1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 +0.1 0.0 +0.1
Month
Jan. +0.1 —0.1 S0 L2 e 0 | +0.2 -0.1 +0.2 0.0 +0.2 00 | +0.2 +0.1
Feb. +0.1 =03 +0.1 -0.2 | +0.2 -0.2 +0.2 | —0.1 +0.3 -0.1 +0.3 0.0
Mar. -0.1 -0.3 0:0° |F-—=0.3 +0.1 -0.3 +0.2 | —0.3 +0.3 =2 +0.3 -0.2
Apr. =02 1==03 -0.1 -0.4 0.0 -04 | +0.1 | -04 +0.2 -0.3 +0.3 -0.3
May -0.3 -0.2 -0.3 -0.3 -0.2 —-0.4 -0.1 | —04 0.0 -0.4 +0.1 -0.4
Jun. -0.4 -0.1 -0.3 =0.2 -0.3 -0.2 -02 | -0.3 -0.1 -0.4 0.0 -0.4
Jul. -0.3 +0.1 —0.3 0:0: | =0.3 =0:1 -03 | -02 | 0.2 -0.2 =0.2 -0.3
Aug. -0.2 +0.2 =0:2-{=+0:1 -0.3 +0.1 -0.3 0.0 |:=03 -0.1 =0.2 -0.1
Sep. 0.0 | +0.3 -0.1 +0.3 -0.2 +0.2 | -02 | +0.2 -0.3 +0.1 -0.3 +0.1
Oct. +0.2 | +0.3 +0.1 +0.3 0.0 | +0.3 -0.1 +0.3 -0.2 +0.3 -0.2 +0.2
Nov. +0.4 +0.2 | +0.3 +0.3 +0.2 +0.4 | +0.1 +0.4 0.0 +0.4 | -0.1 +0.4
Dec. +0.5 +0.1 +04 | +0.2 | +0.4 +0.3 +0.3 +0.4 +0.2 +0.5 0.0 +0.5

LATITUDE OF OBSERVER IS THE SUM OF CORRECTED OBSERVED ALTITUDE OF POLARIS AND (a, + a; + a,)

AZIMUTH OF POLARIS IS THE PRODUCT OF (b, + b; + b,) BY SECANT OF LATITUDE




POLARIS TABLE, 2025
6" 7h 8" 9h 10" 112
LST 2 bo ao bo N bo 2 bo a bo 2 bo
= ; : p ' ; 7 ; : = 7 7 7
; 0 =271 | =26 3:|==1947] <3251 =103 || =363 | - =0.5 | =37.7 | +92 | =365 | +184 | =32.8
3 =26.7: | =26.7-|-=189:| =327 | =98 | 365 | =01 |-377|+97 | =364 | +188 | -326
6 -264 | -27.0 | —185 | -33.0 | -93 | -366| +04 | -37.7 | +102 | -362 | +19.2 | -32.3
9 -26.0 | =274 | —18.1 | -332 | 89 | —-36.7| +09 | —-37.7 | +10.6 | —36.1 | +19.6 | —32.1
12 =251 [ =207 =476 =334 . -84 | —368 | +L4 |-—377 | +1L.¥ | =360 | +20:.0 | —31.8
15 =253 =287 2 =337 | =79 | =369 *19 | =37.6 | +11.6 { =358 [[+205 | =31.6
18 =249 | =284 | =167 1 =339 | =74 | =370 | +24 | =376 | +12.1 | =35.6 | +20.9 | =313
21 -246 | -28.7 | —-163|-341| =69 | -37.1 | +29 | -376 | +12.5 | =355 | +21.3 | -31.0
24 -242 -29.0 | -159 | =343 | 64 | -372 | +34 |-375|+13.0 | -353 | +21.7 | —-30.7
27 -238 | —-294 | —154 | -345 | =60 | —-373 | +39 | -375|+134 | —-35.1 | +22.1 | —-30.4
30 |-23.4|-297|-149|-347| —55 | =373 | +44 | -374 | +13.9 | =350 | +22.5 | =30.1
33 —23.0 (| —30.0 | —145 | -349 | 50 | -374 | +49 |-374 | +144 | —-34.8 | +229 | -29.9
36 -226 | 303 | —14.0 | -35.1 | —45 | -375 | +54 | -373 | +14.8 | -34.6 | +23.3 | —29.6
39 =222 | -306 | —13.6 | -353 | 40 | -375| +58 | —-372 | +153 | -344 | +23.6 | —29.2
42 =21.8 | =308 }'=13.1 |- =354 | =35 | =376 | +63 7 |-=37.1 | +15.7 | =342 | +240"| ~289
45 -21.4 | -31.1 | -126 | -356 | 3.0 | 376 | +68 | —37.0 | +16.2 | —34.0 | +24.4 | —28.6
48 -210|-314 | —-122 | -358 | —25 | -376 | +73 | =369 | +16.6 | —33.7 | +24.8 | —28.3
51 =206 =3E7 | =187 | =359 | =207 | =377 | ¥78 | =36:8 | +¥17.0°| —3315 | +25.1 '} =280
54 =202 =319 SE1201=36.% | =157 | =377 | 83| =367 | ¥175'| =333 | +255 1 =276
57 -19.8 | -322 | -108 | 362 | -1.0 | —-37.7 | +87 | -36.6 | +17.9 | —33.1 | +259 | —27.3
60 -19.4 | -325 | -103 | =363 | 0.5 | -37.7 | +92 | -36.5|+184 | =328 | +26.2 | —27.0
Lat
o
00 =02 | 02 |02 +0.2 =02 | 401 | =02 | =01 =02 | =02 | =02 | -02
10 =0.1 | #02 | —0:2 +0.2 =02 | 401 | =02 0:0 | =0:2° | =01 -0.1 -0.2
20 -0.1 | +0.2 | =0.1 +0.1 =02 |40 | ~02 0.0 | 0.1 -0.1 -0.1 -0.2
30 =01 | +0.1 | -0.1 +0.1 =0.1 00 | -0.1 0.0 | 0.1 -0.1 -0.1 —=0.1
Month
Jan. +0.1 +0.1 +0.1 | +0.2 | +0.1 +0.2 0.0 | +0.2 0.0 | +0.2 | -0.1 +0.2
Feb. +0.3 | +0.1 +0.2 | +0.1 +0.2 | +0.2 | +0.1 +0.2 | +0.1 +0.3 0.0 | +0.3
Mar. +0.3 | -0.1 +0.3 00 | +03 | +0.1 +03 | +02 | +0.2 | +0.3 | +0.2 | +0.3
Apr. +0:3- 15 =02 |- -+04 | =04 +0.4 00 | +04 | +0.1 +0.3 | +0.2 | +0.3 +0.3
May +0.2 | =03 +03 | =03 | +04 | 02 | +04 | -0.1 +0.4 0.0 | +04 | +0.1
Jun. +0.1 -04 | +02 | =03 | +02 | -03 | +03 | -02 | +0.4 | -0.1 | +0.4 0.0
Jul. 0.1 -0.3 00 | -0.3 | +0.1 03 | #02| 03| 021 =02 | +0.3 -0.2
Aug. =02 |- =021 =011 =02 | =01 -0.3 0.0 | =03 | +0.1 -0.3 | +0.1 -0.2
Sep. -0.3 0.0:-| =03 | =01 =02-| 02| =027 =02-1 0.1 -03 | -0.1 -0.3
Oct. <03: #0211 =03} =40,1-] =03 0.0 | -03 -0.1] =03} -02 ]| -02 | =02
Nov. -02 | +04 | 03 | +03 | -04 | +0.2 | -0.4 | +0.1 -0.4 00 | -04 | -0.1
Dec. -0.1 +05 | -02 | +04 | <03 | +04 | =04 | +03 | -05 | +02 | —-0.5 0.0

LATITUDE OF OBSERVER IS THE SUM OF CORRECTED OBSERVED ALTITUDE OF POLARIS AND (a, + a; + a,)
AZIMUTH OF POLARIS IS THE PRODUCT OF (b, + b; + b;) BY SECANT OF LATITUDE
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POLARIS TABLE, 2025
12h 13h 14h 15h 16h 17h
LST ao bo o bo Ao bo do bo do bo do bo
m r 1 ’ ! 4 r ' 4 r ’ r ’
0 +262|(—-270|+323|-193|+362 | -104 |+37.7| —-08 |+366 | +8.9 | +33.1 |+18.0
3 +266|—-266|+326|—-189|+364| 99 |+37.7| —-03 |+365| +93 | +329|+184
6 +269|—-263|+328|—-185|+365| 94 [+37.7]| +02 |+364 | +9.8 | +32.6 |+188
9 +273(-259|+330|—-18.0|+36.6| 9.0 |+37.7| +0.7 |+362 | +10.3 | +324 | +19.2
12 +276|—-256|+333|—-176|+36.7| -85 |+37.7| +12 |+36.1 | +10.8 | +32.1 | +19.6
15 +279|—-252|+335|—-172|+368 | —80 |+377| +1.7 | +36.0 | +11.2 [ +31.9 | +20.1
18 +283|—-248|+33.7|-167|+369| =75 |+37.6 | +2.1 |+358 | +11.7 | +31.6 | +20.5
21 +28:6. 124513391 =16.3 | +37.0 | —7Z1 [+376 | +2.6 %357 | *+12.2 | +313 | +20.9
24 +289|—-241|+342|-159 | +37.1| -66 |+376| +3.1 |+355| +126 |+31.0 |+213
27 +292|-237|+344|-154|+372| —-6.1 |[+375| +3.6 |+353 | +13.1 | +30.8 | +21.7
30 +295|—-233|+346|—-150|+373 | —56 |+375| +4.1 |+352 | +13.5 | +30.5 | +22.1
33 +298|-229 | +348|-145|+373 | =5.1 |(+374 | +4.6 | +35.0 | +14.0 | +30.2 | +22.5
36 +30.1|-226|+349|—-14.1 | +374 | 47 |+374 | +5.0 |+348 | +144 | +299 | +229
39 +304|-222|+351(—-136|+375| -42 |[+373 | +5.5 | +34.6 | +149 | +29.6 | +23.3
42 +30.7|—-21.8|+353|—-132|+375| -3.7 |+372 | +6.0 | +34.4 | +153 | +29.3 | +23.6
45 +31.0|—-214|+355|—-127{+376 | 32 |[+371 | +6.5 |+34.2 | +158 | +29.0 | +24.0
48 +31.3|-210|+356(—-122|(+376 | —2.7 |+37.0| +7.0 | +34.0 | +16.2 | +28.6 | +24.4
51 +31.5]|—-206|+358|—-11.8(+376| —22 |+369| +7.5 | +33.8| +16.7 | +28.3 | +24.8
54 +31.81-201(+359|—-113|(+377| -1.8 |+368| +79 |+33.6| +17.1 | +28.0 | +25.1
57 +321 | =197 | +36.1|—-109 | +37.7 | =13 |+36.7| +84 |[+333 | +17.5 | +27.71+25.5
60 +323|-193|+362|—-104 |+377| 0.8 |+36.6| +89 |+33.1 | +18.0 | +27.3 | +25.8
Lat a b: aj b: ai b a b: a1 bi ai b1
o
00 -0.1 -0.2 0.0 -0.2 0.0 -0.1 0.0 +0.1 0.0 +0.2 —0.1 +0.2
10 -0.1 -0.2 0.0 -0.2 0.0 —0.1 0.0 0.0 0.0 +0.1 -0.1 +0.2
20 -0.1 -0.2 0.0 -0.1 0.0. -0.1 0.0 0.0 0.0 +0.1 =0:1 +0.2
30 0.0 -0.1 0.0 -0.1 0.0 0.0 0.0 0.0 0.0 +0.1 0.0 +0.1
Month a2 b2 a2 b2 a2 bz a b2 a2 bz az bz
Jan. -0.1 +0.1 —0.2 +0.1 -0.2 +0.1 -0.2 0.0 =02 0.0 -0.2 -0.1
Feb. -0.1 +0.3 —0.1 +0.2 -0.2 +0.2 =0:2 +0.1 -0.3 +0.1 =03 0.0
Mar. +0.1 +0.3 0.0 +0.3 —0.1 +0.3 -0.2 +0.3 -0.3 +0.2 -0.3 +0.2
Apr. +0.2 +0.3 +0.1 +0.4 0.0 +0.4 -0.1 +0.4 -0.2 +0.3 =03 +0.3
May +0.3 +0.2 +0.3 +0.3 +0.2 +0.4 +0.1 +0.4 0.0 +0.4 -0.1 +0.4
Jun. +0.4 +0.1 +0.3 +0.2 +0.3 +0.2 +0.2 +0.3 +0.1 +0.4 0.0 +0.4
Jul. +0:31 =051 F0:3 00 | +0.3 +0.1 +0.3 | +02 | +02 | +0.2 | +02 | +0.3
Aug. +0.2 =0:2 +0.2 -0.1 +0.3 —0.1 +p.3 0.0 +0.3 +0.1 +0.2 +0.1
Sep. 0.0 =03 +0.1 -0.3 +0.2 -0.2 2~ =02 +0.3 -0.1 +0.3 -0.1
Oct. -0.2 -0.3 —0.1 -0.3 0.0 | -0.3 +0.1 | —03 +0.2 -0.3 +0.2 -0.2
Nov. -0.4 =012 —0.3 -0.3 (1) -0.4 —-0.1 | —04 0.0 —-0.4 +0.1 -0.4
Dec. -0.5 —0.1 —0.4 -0.2 04 -0.3 -03 | —04 0.2 -0.5 0.0 -0.5

LATITUDE OF OBSERVER IS THE SUM OF CORRECTED OBSERVED ALTITUDE OF POLARIS AND (a, + a; + a,)
AZIMUTH OF POLARIS IS THE PRODUCT OF (b, + b; + b;) BY SECANT OF LATITUDE




POLARIS TABLE, 2025

18" 19° 20" 21k 29k 23h
LST Ao bo Ao bo N bo do bo o bo ao bo

r ’ ’ ’ ’ r ’ ’ ’ r # '

m

0 +273 | +258 | +19.7 | +32.0 | +10.7 | +36.1 | +1.0 | +37.7 | — 88 | +36.7 | —18.0 | +33.2
3 +27.0 | +26.2 | +19.3 | +323 | +103 | +36.2 | +0.5 | +37.7 | — 92 | +36.6 | —18.4 | +33.0
6 +26.6 | +26.5 | +18.9 | +32.5 | +9.8 | +363 | +0.1 |+37.7 | — 97 | +365 | —188 | +32.8
9 +26.3 | +26.9 | +18.4 | +32.8 | +93 | +36.5 | —04 | +37.7 | =102 | +36.4 | =193 | +32.5
12 +25.9 | +27.2 | +18.0 | +33.0 | +88 | +36.6 | —09 | +37.7 | —10.7 | +362 | —=19.7 | +32.3

15 +25.6 | +27.6 | +17.6 | +333 | +84 | +36.7 | —14 | +37.7 | -11.1 | +36.1 | —=20.1 | +32.0
‘ 18 +252 | +27.9 | +17.1 | +33.5 | +79 | +36.8 | —19 | +37.7 | —11.6 | +35.9 | =20.5 | +31.7
\ 21 +249 | +282 | +16.7 | +33.7 | +74 | +36.9 | —24 | +37.6 | —12.1 | +35.8 | =209 | +31.5
24 +24.5 | +28.6 | +163 | +33.9 | +69 | +37.0 | -29 | +37.6 | -12.6 | +35.6 | -21.3 | +31.2
27 +24.1 | +289 | +158 | +34.1 | +64 | +37.1 | —-34 | +37.6 | —13.0 | +355 | —21.8 | +30.9

30 +23.7 | +292 | +15.4 | +343 | +59 | +372 | -39 | +375 | -135 | +353 | —22.2 | +30.6
33 +233 | +29.5 | +14.9 | +345 | +55 | +373 | —44 | +375 | -13.9 | +35.1 | -22.6 | +303
36 +23.0 | +29.8 | +145 | +34.7 | +50 | +373 | 49 | +374 | —144 | +349 | -23.0 | +30.0
39 +22.6 | +30.1 | +14.0 | +349 | +45 | +374 | -54 | +374 | —149 | +34.7 | -233 | +29.7
42 +22.2 | +304 [ +13.5 | +35.1 | +4.0 | +375 | -59 | +37.3 | =153 | +34.5 | =23.7 | +29.4

45 +21.8 | +30.7 [ +13.1 | +353 | +3.5 | +37.5 | =63 | +37.2 | —15.8 | +343 | —24.1 | +29.1
48 +21.4 | +31.0 | +12.6 | +354 | +3.0 | +37.6 | —68 | +37.1 | —162 | +34.1 | —24.5 | +28.8
51 +21.0 | +31.2 [ +12.2 | +35.6 | +2.5 | +37.6 | -73 | +37.0 | —16.7 | +33.9 | —24.9 | +285
54 +20.5 | +31.5 | +11.7 | +35.8 | +2.0 |+37.6 | -78 | +36.9 | —17.1 | +33.7 | —25.2 | +28.1
57 +20.1 | +31.8 [ +11.2 | +35.9 | +1.5 | +37.7 | -83 | +36.8 | —17.5 | +33.5 | —25.6 | +27.8
60 +19.7 | +32.0 [ +10.7 | +36.1 | +1.0 | +37.7 | -88 | +36.7 | —18.0 | +33.2 | —26.0 | +275

00 —02 ] +02 | =02 | +02 [ 02 | +0.1 | -02 | =0.1 | -02 | 02 | =02 | -02

20 | Boai S ot | o | 02| woa o3 os !l ot l i ol o3
30 | -01 | 401 | —01 | +0.1 | -0.1| 00| -01] 00] =01 =01 | 01 | 01

Month

Jan. =0.1 +f 5501 =lek =027 |7 =0:1 =02 00 | -02 0.0 | =02 | +0.1 -0.2
Feb. =0.3 F -0a -02 | -01] -02 | -02 | -011]-02] -01 —0.3 0.0 | -03
Mar. =0:3 1 S0 =0:3 00| -03 | =01 | =03 | -02 | -02 | 03 | -02 | -0.3

Apr. =03 | +0.2 | =04 | +0.1 —0.4 00| -04 ] -01 -0.3 =02 | =03 | =03
May -0.2 | +0.3 -03 | +03 | 04 | +02 | —04 | +0.1 -0.4 0.0 | -04 | -0.1
Jun. =0.1 +04 { 02 | +03 | =02 | +03 | -03 | +02 | -04 | +0.1 -0.4 0.0

Jul. HO T o 0231 010525003 1= ~0i1 +03 | -02 | 403 | =02 | +0.2 | -0.3 | +0.2
Aug. +02 | +02 | +0.1 | +0.2 | +0.1 | +0.3 0.0.| +03 [ —0.1 | +03 [ —0.1 | +0.2
Sep. +0.3 00 [ +03 | +0.1 | +0.2 | +0.2 | +0.2 | +0.2 | +0.1 +0.3 | +0.1 +0.3

Oct. H0135 1 =023 +03 o =0.1 +0:3' [ 0.0 | $03 +0.1 +03 | +0.2 | +02 | +0.2
Nov. +02 | 04 | +03 | -03 | +04 | —02 | +04 | —-0.1 +0.4 0.0 | +0.4 | +0.1
Dec. +0.1 | =05 | +02 | 04 | +03 | —04 | +04 | -03 | +0.5 | —0.2 | +0.5 0.0

LATITUDE OF OBSERVER IS THE SUM OF CORRECTED OBSERVED ALTITUDE OF POLARIS AND (a,+a,+a)
AZIMUTH OF POLARIS IS THE PRODUCT OF (b, + b, + b;) BY SECANT OF LATITUDE




TABLE 1
Mean Solar into Sidereal Time
(to be added to a Mean Time Interval)

oh 1h 2h 3h 4h sh 6h 7h gh oh 100 11b

m | m S m S m S m S HireS: m S .S m S m S m S m S m S

0 | 0000|0099 | 0197 | 0296 | 0394 | 0493 | 0591 | 1090 | 1189 | 1287 | 1386 | 1 484
1 {0002 |0100]0199|0297| 0396|0494 | 0593|1092 119012891387/ 1486
2 |0003|0102{0200|0299|0398 0496|0595 |1093 | 1192|1290/ 1389|1488
3 10005|0103|0202] 0301|0399 | 0498 | 0596|1095 1193|1292 (1391|1489
4 0007|0105 0204|0302|0401|0499| 0598|1097 |1195| 1294|1392 1491
5 | 0008|0107 | 0205|0304 |0402|0501{1000|1098]|1197| 1295|1394 ]|1492
6 | 0010|0108 | 0207 | 0306|0404 | 0503|1001 |1100|1198|1297/|1396]1494
7 10012]011.0] 0209|0307 | 0406|0504 | 1003|1101 1200|1299 |1397]1496
8 | 0013|0112 |021.0] 0309|0407 | 0506|1005 1103 |1202]|1300] 1399|1497
9 [0015|0113]0212]031.0[0409| 0508 | 1006|1105 ]| 1203 1302|1400/ 1499
10 | 0016 | 0115|0214 | 0312|0411 | 0509|1008 |1106] 1205|1304 11402/ 1501
11 0018|0117 0215|0314 | 041205111009 |1108|1207|1305]1404]| 1502
1210020 0118|0217 |0315| 0414 | 0513|1011 |111.0]1208|1307]1405]| 1504
13 /0021 |0120|0218|031.7|0416 | 0514|1013 [111.1]121.0|1308]1407]1506
14 0023 |0122]0220]| 0319|0417 | 0516|1014 |1113| 121213101409 ] 1507
1510025[0123]0222|0320|0419 0517|1016 |1115]| 1213 |1312]141.0] 1509
16 | 0026 | 0125|0223 0322|0421 | 0519|1018 |1116|1215]|1313/|1412]1510
17 {0028 | 0126|0225 0324 | 0422|0521 1019|1118 |121.6| 131514111512
180030 (0128|0227 0325|0424 05221021 |1120|1218|1317]1415]1514
19 |0031[0130]0228| 0327 | 0425|0524 | 1023|1121 1220 1318/|1417]1515
20 | 0033 |0131]0230|0329|0427 0526|1024 1123|1221 |1320]141.8]1517
21 | 0034 |0133]0232|033.0[0429 0527 |1026|1124|1223|1322|1420]1519
22 | 0036 |0135( 0233 (0332|0430 |0529| 1028|1126 1225 |1323/|1422]|1520
23 | 0038 |0136] 0235|0333 |0432|0531|1029|1128|1226]|1325/|143]|1522
24 | 0039 | 0138|0237 |0335|0434 0532|1031 |1130]1228|1327|1425]|1524
25 | 0041 | 0140|0238 | 0337|0435 | 0534|1032 |1131|1230]|1328|1427]1525
26 | 0043 | 0141 | 0240 | 0338 | 0437 | 0536|1034 | 1133|1231 |1330]|1428]1527
27 | 0044 | 0143 | 0241 | 0340 | 0439 | 0537|1036 | 1134|1233 |1331|1430]1 529
28 | 0046|0145 | 0243 | 0342 | 0440 | 0539|1037 | 1136 | 1235|1333 14321530
29 | 0048 | 0146 | 0245 | 0343 | 0442 | 0540 | 1039 | 1138|1236 | 1335|1433 |1 532
30 | 0049 | 0148 | 0246 | 0345 | 0444 | 0542 | 1041 | 1139 | 1238|1336 1436|1533
31 | 00510149 | 0248 | 0347 | 0445 [ 0544 | 1042 | 1141 | 1239|1338 | 1437|1535
32 1 0053|0151 | 0250|0348 | 0447 | 0545|1044 | 1143 | 1241|1340 | 1438|1537
33 | 0054 | 0153 | 0251 | 0350|0448 | 0547 | 1046 | 1144 | 1243 | 1341 | 1440 | 1547
34 | 0056|0154 | 0253|0352 | 0450 | 0549|1047 | 1146|1244 | 1343|1442 |1 540
35 | 0058 | 0156 | 0255 | 0353|0452 | 0550|1049 | 1147|1246 | 1345|1443 |1 542
36 | 0059 | 0158 | 0256 | 0355|0453 | 0552|1051 | 1149 | 1248 | 1346|1445 | 1543
37 | 0061|0159 | 0258 | 0356 | 0455 | 0554 | 1052 | 1151 | 1249 | 1348 | 1446 | 1 545
38 [ 0062|0161 | 0260 | 0358|0457 [ 0555|1054 | 1152|1251 |1350]1448 |1 547
39 | 0064 | 0163|0261 | 0360|0458 | 0557|1055 | 1154|1253 | 1351|1450 |1 548
40 | 0066 | 0164 | 0263|0361 | 0460|0559 | 1056|1156 | 1254|1353 | 14511 550
41 | 0067 | 0166|0264 | 0363|0462 | 0560|1059 | 1157 | 1256|1354 |1453|1552
42 | 0069 | 0168 | 0266 | 0365 | 0463 | 0562 | 1060 | 1159 | 1258|1356 | 1455|1553
43 100710169 | 0268 | 0366|0465 | 0563|1062 | 1161|1259 |1358| 1456|1555
44 1 0072|0171 | 0269 | 0368 | 0467 | 0565|1064 | 1162|1261 | 1359|1458 | 1556
45 | 00740172 | 027110370 | 0468 | 0567 | 1065|1164 | 1262 | 1361|1460/ 1558
46 | 0076 | 0174 | 0273|0371 | 0470 | 0568 | 1067 | 1166 | 1264 | 1363|1461 |1 560
47100770176 0274|0373 | 0471 | 0570 | 1'069 | 1167 | 1266 | 1364 | 1463 |1 561
48 1007910177 0276|0375 | 0473 | 0572|1070 | 1169|1267 |1366| 1464|1563
49 | 0080|0179 | 0278 | 0376 | 0475 | 0573 | 1072 | 117.0 | 1269 | 1368 | 1466 | 1 56.5
50 | 0082|0181 |0279|0378| 0476|0575 1074|1172 | 1271|1369 | 1468 |1 566
51 {0084 | 0182|0281 /0379|0478 0577|1075 | 1174|1272 | 1371|1469 |1 568
52 1 0085|0184 | 0283|0381 (0480|0578 1077|1175 1274137314711 570
53 1 0087|0186 | 0284 | 0383|0481 |0580 1078|1177 1276137414731 571
54 0089|0187 | 0286|0384 | 0483|0582 1080|1179 | 1277|1376 1474|1573
55 0090|0189 |0287|0386| 0485|0583 | 1082|1180 1279|1377 1476|1575
56 | 0092|0191 [ 0289|0388 | 0486|0585 1083|1182 | 1281|1379 1478|1576
57 1 0094|0192 | 0291|0389 | 0488 | 0586 | 1085|1184 | 1282|1381 1479|1578
58 1 0095|0194 | 0292|0391 | 0490|0588 | 1087 | 1185|1284 | 1382|1481 1579
59 100970196 | 0294 | 0393|0491 | 0590|1088 | 1187|1285 | 138414831581




TABLE I
Mean Solar into Sidereal Time
(to be added to a Mean Time Interval)
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12h 13h 14h 150 160 17h 18h 190 200 21h 2oh 23h

m srm-S m S m S L ES m=-.S m S m S S m S m-=S m S m S

0 [ 13583 2081121802278 | 2377 | 2476|2574 | 3073 | 3171|3270 | 3368 | 3467
1 | 1582|2083 |2182|2280 2379 (2477|2576 (3074|3173 |3272 3370|3469
2 | 1586 2085|2183 | 2282|2380 2479|2577 (3076|3175 3273|3372 3470
3 | 1588 2086|2185 | 2283|2382 |2481 2579|3078 |3176|3275|3373|3472
4 | 1589|2088 | 2186|2285 (2384|2482 |2581|3079 3178|3276 3375|3474
s | 1591|2000 | 2188|2287 | 2335|2484 2582|3081 318032783377 3475
6 | 1593|2001 ]|2190]|2288 (2387|2485 |2585 (3083|3181 |3280]3378]|3477
7 1159412093 |2191]2200 2389|2487 2586|3084 |3183|3281|3380]|3478
8 | 1359612094 |2193]2202 2300|2489 |2587 3086|3184 3283|3382 3480
9 | 1598 |2096|2195|2293 (2392|2490 |2589|3088 3186|3285 |3383] 3482
10 | 1590|2008 |2196|2205]|2393|2492|259.1 (3089|3188 |3286 3385|3483
11 | 2001|2099 |2198 2297 (2395|2495 |2592 |3091 |3189|3288|3386]3485
12 1200212010 2200/|2208|2397 2495|2594 |3092]|3191|3290 3388|3487
13 |2004|2103|2201|2300]2398 2497|2596 |3094 3193|3291 3390|3488
14 12006 | 2104|2203 230124002499 |2597|3096 3194|3293 3391|3490
15 12007 1210622052303 |2402 2500|2599 (3097|3196 |3294 3393|3492
16 12009 |2108|2206|2305|2403 (2502|3000 |3099|3198 /329633953493
17 12011 12109|2208| 2306|2405 |2504 300231013199 |3298 3396|3495
18 | 2012211112209 |2308)|2407 (2505|3004 310232013299 3398|3497
19 | 2014211322110 |2310]2408|2507]|3005]3104 |3203]|3301|3400|3498
20 | 2016|2114 ]2213 2311 |2410]2508 3007|3106 |3204 3303|3401 |3 500
21 | 201721162214 2313|2412 |2510]3009 |3107 3206|3304 3403|3501
2 | 201921172216 2315|2413 |2512]3013|3109]|3207 3306|3405 |3 503
23 | 201 |2119|2218 2316 | 2415|2513 3012|3111 320933083406 3505
24 | 20221212219 2318|2416 2515|3014 |3112|3211 3309|3408 |3 506
25 | 204 |2122|2221 2320|2418 2517|3015 3114|3212 3311|3409 |3508
2% | 2005|2124 2223|2321 |2420|2518|3017 3115|3214 331334113510
27 20272126 | 2224|2323 2421|2520 3019|3117 3216|3314 3413|3511
28 | 2000|2127 2226|2324 2423|252 3020|3119 |321.7|3316|3414 3513
29 | 203021292228 (2326|2425 |2523 302231203219 331834163515
30 | 2032|2131 ]2220]2328|2426 (2525|3023 |3122 322133193418 3516
31 | 203421322231 (2329|2428 257 |3025|3124|3222|3321 3419|3518
32 | 203521342232 2331|2430 2528|3027 |3125]|3224 (332234213520
33 | 2037|2136 | 2234|2333 (2431|2530 (3028|3127 |3226]3324|3423]3521
34 | 2039|2137 2236| 2334|2433 2531 303031293227 3326|3424 3523
35 | 2080|2139 |2237 (2336|2435 |2533 (303231303229 3327|3426/ 3524
36 | 2082 |2140)2239| 2338|2436 2533|3033 |3132(3230]3329 3428|3526
37 | 2044 | 2142|2241 2339|2438 (2536|3035 |3134 323233313429 3528
38 | 2045|2144 | 2242 | 2341|2439 2538|3037 |3135(3234 (333234313529
39 | 2047|2145 | 2244|2343 | 2441 | 2540|3038 |3137|3235|3334 3432|3531
20 | 2048 | 2147|2246 | 2344|2443 2541|3040 (3138|3237 (3336343333533
41 | 2050|2149 | 2247 | 2346|2444 | 2543|3042 | 3140|3239 (3337|3436 3534
2 | 2052121501 2249 | 2347|2446 | 2545|3043 | 3142|3240 (333934373536
43 | 2053|2152 2251|2349 | 2448 | 2546|3045 | 3143|3242 {3340 3439|3538
44 | 2055|2154 | 2252|2351 | 2449 | 2548|3046 | 3145|3244 |3342 3441|3539
45 | 2057215512254 | 2352|2451 (2550|3048 |3147|3245 (3344|3442 3541
46 | 2058 | 2157|2255 | 2354|2453 2551|3050 3148|3247 (3345|3444 |3 543
47 | 2060|2159 2257|2356 2454|2553 3051 ['3150]3248 (3347|3446 |3 544
48 | 2062 | 2160|2259 (2357|2456 |2554|3053|3152|3250|3349|3447 3546
490 | 2063|2162 2260|2359 | 2458 |2556|3055|3153|3252 (3350|3449 3547
50 | 2065|2163 | 2262|2361 |2459 2558|3056 |3155|3253|3352|3451 |3 549
51 | 2067 2165|2264 |2362]2461]2559 3058|3157 |3255/|3354 3452|3551
5 | 206812167 | 2265|2364 |2462|2561 3060|3158 |3257|3355]|3454 3552
53 1207021682267 | 2366|2464 2563|3061 |3160|3258 3357|3455 (3554
54 1207121702269 (2367|2466 |2564|3063| 3161|3260 3359|3457 33556
55 1 2073|2172 122702369 | 2467 | 2566|3065 | 3163|3262 |3360]3459 33557
56 1207512173 1227212370 | 2479|2568 | 3066 | 3165|3263 |3362 3460|3559
57 12076121751 2274|2372 2471|2579 |3068 | 3166|3265 |3364|3462 3561
58 12078 | 217722752374 2472|2571 |3069 | 3168|3267 |3365] 3464|3562
590 | 2080|2178 1227712375 2474|2573 3071 |3170|3268 3367|3465 3564
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TABLE II
Sidereal into Mean Solar Time
(to be subtracted from a Sidereal Time Interval)

oh 1h 2h 3h 4h sh 6h 7h gh oh 100 11h
m-j-m. 'S IH5:S m S m S m s m S 32 0 =S 15 m S m S 117 I
0 10000[0098[0197]0295[0393[ 0491059010881 186128513831 281
1 1000210100/0198]0297|0395|0493|03591(1090|1188/|1286]1385]1 483
2 000310102 (020.0(0298]0396(0495|0593]|109.1]|1190|1288]1386]|1 485
3 10005(010310202(030.0|039.8[049.6(03595]1093|1191]1200]1388]|1 486
4 10007 /0105/0203[0301]040.0(0498|03596]1095]|1193]|1291]|1390]1 488
5 ]0008/0106]0205/0303(0401]0500([0598|1096|1195]|1293(1391]1 4809
6 0010|0108 [0206]0305]|0403|0502|100.0(|1098|1196|1294]|1393]1 491
7 |00LI|011.0]0208)|0306(0405]0503|1001(1100[1198|1296]|1394]1 493
8 10013/0111]|021.0/0308|0406]|0505(1003|1101|1199]1208]/1396]71 494
9 |00L5(0113|021.1|031.0f0408]|050.6(1005[1103|1201]1299](1398]1 406
10 10016f0115/0213(031.1]041.0(0508|1006]|1104]1203]|1301]|1399]|1 498
11 1001.81011.6]021.5(0313[041.1[051.0|1008]|1106|1204]1303/1401]1 409
-12 100200118 1021.6|0315|0413[051.1]1009]|1108|1206]1304]1403]1 501
13 10021(0120)021.8/031.6[0414|0513[101.1|1109]|1208]|1306]1404]1 503
14 10023/012110220(031.8|041.6|051.4|101.3|111.1]1209]|1308]1406]|1 502
15 10025(012310221/0319(041.8]|0516 (1014 [1113|1211|1309]1408]1 3506
16 1002610125)0223(0321(041.9(051.8[1016]111.4|1213]|131.1(1409]1 507
17 10028 101260224 103230421 (0519 [101.8|111.6|1214]|1313[1411/1 5009
18 [002910128(0226]|0324]|0423|0521|1019|111.8]|1216|1314]1412]1 511
19 10031(0129|0228/0326|0424|0523[1021|1119]1217]13161414]1 512
20 1003310131)10229]0328 (0426|0524 1023 [1121[1219[1317]|1416/13514
21 10034/0133/0231/0329/0428|0526|1024|1122[1221]1319]1417]1 516
22 100360134 )0233/033.1(0429]0528|1026([1124[122|1321]1419/13517
23 10038/0136)0234/0333(0431[0529[1027[1126[124|1322]|1421/1519
24 10039/0138/0236)|0334]0432]0531|1029|1127]|1226|1324]|1422]13521
25 |004110139)0236]0336(0434[0532|10311129[1227|1326]|1424[1 522
26 |00431014110239)10337(0436[0534|1032[1131[1229(1327]|1426/1 524
27 1004410143 10241/0339(043.7]0536|1034[1132(1231[1329]|1427/1 3525
2859170 0 0
29°%iFg 0 0
30 0
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
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120 | q3h | oggh | gsh | qeh | a7h | qgh | 1o | a0h | 21h | ooh [ p3h

m m S s m S m S m S = S m S m S m S m S m S m S
0 [1580][2078|2176|2274[2373|2471|2369|3 0683 1663 2643 3623 461
1 [1581[2079]2178|2276[2374|2473]257.1|3 0693 1683 2663 3643 462
2 |1583|2081]2179]|2278(2376|2474|2573|3071|3169]3 2673 366/|3 464
3 |1584[2083]|2181(2279(2378|2476|2574]|3073|3 17132693 367!3 466
4 |1586|2084]2183|2281(237.9|2478|2576|3074|3172]3 27133693 468
5 |1588|2086|2184|2283(238.1|2479[2578]|3076|3174]3272]3371]3 469
6 |1589|2088|2186|2284(2383|2480[2579/307.7|3176]3274]|3372(3 471
7 |1591]2089|2188(2286(2384]|2482|2581]3079|3177|3276/|3374]|3 472
8 |1593|2091]2189|2288(2386|2484|23582]|3081|3179]|327.7|3376|3 474
9 |1594|2093(219.1]2289|2387|2486/|2 58430823 181|3279(337.7|3 476
10 [1596(2094]|2193[2291(2389]2487]|2586|3084|3182/|3281(3379/3 477
11 [1598[2096[2194|2292(2391|2489|2588(3 0863 184|3282|3381]3 479
12 [1599(2099]2196(2294[2392]2491|3589|3087|3 1863 284/3382]3 480
13 | 20012099 [2197|2296(2394(2492(2591|3089]3 1873 28.6|3 3843 482
14 [2002[2101(2199]|2297]2396[2494]|2592|300.1|3189|3287|3385/3 484
15 |2004(2102(2201(2299(239.7]|2496|2594]|3 09231903 289]3387]3 485
16 [2006|2104(2202|2301{2399(2497|2596|3094|3192|3290/3389]/3 487
17 |2007|2106[2204]2302]2401[2499]|259.7[3 0953 194]3292|3390]3 489
18 |2009(2107|2206[2304|2402]2501]|23599|3097|3195[3204]|3392]3 490
19 [2011(2109]2207(2306|3404|2502]3000]3009|3197|3205/3394/3 492
20 (20122 11.1(2209|2307|2405|23504]|3002|3100[3199(3207|3395|3 494
21 |2014|2112(221.1]2309(2407|2505|3004(3102]3200[3209]3397]3 495
22 |2016(2114(2212]231.0]2409(2507]|3005|3 1043 202]|3300](3399]3 497
23 [2017|2116(2214|2312(241.0{2509]|3007|3 105320433023 4003 498
24 20192 11.7{221.5|2314(2412|251.0]3009{3 10732053 30434023 500
2 2 2 51203 01.0|3 1093207 |3 305|3 403 |3 502

2 2 2 51430123 11.0(3 2093 30.7|3 4053 503

2 2 515(3 0143 112(321.0|3 3083 4073 505

3 2 51713 0153 113 |3 2123 31.0| 3 408 3 50.7

2 3 5193 01.7|3 11.5]321.3[3 31234103 508

) 2 52030183 11.7[321.5[3313|3 4123 510

2 2 52230203 11.8]321.7]331.5|3 4133 512

2 523130223 120(321.8(331.7|3415/|3 513

2 525(3 023312232203 31.8|3417|3 515

2 527030253 12332223 320(3418]3 516

2 5283 026(3 125(3223(3322(3420/3 518

2 53030283 127[3225(3 3233 4213 520

2 5323 03.0(3128(3227(3 3253 4233 521

2 53330323 13.0]3 22833263 4253 523

2 53530333 132323033283 426/3 525

2 53703 03.5|3 133323133303 4283 526

2 5383 03.6(3 13.5|3233[333.1|3430]/3 528

5 540130383 136323533333 43.1|3 530

2 1]3040(3 1383 236/|3335(3433]3 53.1

2 543130413 14.0(3 238333634353 533

2 5451|3043 (3,14.1|3240(3 3383 4363 535

2 54630453 143 (324133403 438/ 3 536

9 5483 0463 14.5(3243|3 3413 440/ 3 538

3 550 |3 04.8 |3 14.6|3245|3343|3 4413 539

2 3050(3 1483 2463 3443 4433 541

2 3051315032483 3463 4443 543

2 3053[315.1(3249(3 3483 446|3 544

2 3055(3 153325133493 4483 546

2 3056|3154|3253[3351/3449|3 548

2 3058(3 15632543 353[3451/3 549

2 3059(3158|3256/|3354|3453/[3 551

2 3061/3159(3258(3356/|3454/3 553

2 3063(3 161325933583 456(3 554

2 3064[3163(3261]3359|3458/3 556
306631643 263|3361(3459]3 557
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TABLE III - PROVINCIAL CAPITALS AND CITIES

Place Latitude Reduction To Standard Time

2 m
Angeles City i | -02
Bacolod City 10.7 -12
Bago City 10.5 -11
Baguio City 16.4 -02
Bais City 09.6 -12
Balanga, Bataan 14.7 -02
Bangued, Abra 17.6 -02
Basco, Batanes 20.4 -08
Basilan City 06.7 -08
Batangas City 13.8 - 04
Batu Batu, Tawi-Tawi 05.2 00
Bayombong, Nueva Viscaya 16.5 -05
Boac, Marinduque 13.4 -07
Bontoc, Mt. Province 17.1 -04
Borongan, Eastern Samar 11.6 -22
Butuan City 08.9 -22
Cabanatuan City 15.5 - 04
Cabarroguis, Quirino 16.6 -08
Cadiz City 11.0 -13
Cagayan de Oro City 08.5 -19
Calapan, Oriental Mindoro 13.4 -05
Calbayog City 121 - 18
Caloocan City 14.6 - 04
Canlaon City 10.4 -12
Catarman, Northern Samar 12.5 -19
Catbalogan, Samar (Western) 11.8 -20
Cavite City 14.5 -04
Cebu City 10.3 - 16
Cotabato City 07.2 -17
Daet, Camarines Norte 14.1 -12
Dagupan City 16.0 -01
Danao City 10.5 - 16
Dapitan City 08.7 -14
Davao City 0732 -22
Digos, Davao Del Sur 06.7 -22
Dipolog City 08.6 -13
Dumaguete City 09.3 -13
General Santos City 06.1 -20
Gingoog City 08.8 -20
Iba, Zambales 1553 00




TABLE III - PROVINCIAL CAPITALS AND CITIES

Place Latitude Reduction To Standard Time

2 m
Ilagan, Isabela 17.1 -08
Iligan City 08.2 -17
Iloilo City 10.7 -10
Iriga City 13.4 -14
Isabela, Basilan 06.7 -08
Isulan, Sultan Kudarat 07.0 -18
Jolo, Sulu 06.1 -04
Kalibo, Aklan 11.7 -09
Kidapawan, North Cotabato 07.0 -20
Koronadal, South Cotabato 06.2 -20
La Carlota City 10.4 -12
Lagawe (Burnay), Ifugao 16.8 - 04
Laoag City 18.2 -02
Lapu-lapu City 10.3 - 16
La Trinidad, Benguet 16.5 -02
Legaspi City 13.1 -15
Lingayen, Pangasinan 16.0 -01
Lipa City 13.9 -05
Lucena City 13.9 - 06
Maasin, Southern Leyte 10.1 -19
Maganoy, Maguindanao 06.8 -18
Malaybalay, Bukidnon 08.2 -20
Malolos, Bulacan 14.8 -03
Mambajao, Camiguin 09.2 -19
Mamburao, Occidental Mindoro 13.2 -02
Mandaue City 10.3 -16
Manila City 14.6 -04
Marawi City 08.0 -17
Masbate, Masbate 12.4 -14
Mati, Davao Oriental 07.0 -25
Naga City 13.6 -13
Olongapo City 14.8 -01
Ormoc City 11.0 -18
Oroquieta City 08.5 : -15
Ozamis City 08.2 - 15
Pagadian City 07.8 -14
Pagalungan, Cotabato 08.0 -17
Palayan City 15.6 - 06
Pasay City 14.6 - 04
Pasig, Rizal 14.6 -04
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TABLE III - PROVINCIAL CAPITALS AND CITIES

Place Latitude Reduction To Standard Time

2 m
Pili, Camarines Sur 13.6 -13
Prosperidad, Agusan del Sur 08.6 -24
Puerto Princesa, Palawan 09.7 +05
Quezon City 14.6 -04
Romblon, Romblon 12.6 -09
Roxas City 11.6 -11
San Carlos City (Negros Occ.) 10.5 - 14
San Carlos City (Pangasinan) 15.9 -01
San Fernando, La Union 16.6 -01
San Fernando, Pampanga 15.0 -03
San Jose City (Nueva Ecija) 15.8 - 04
San Jose, Antique 10.7 -08
San Pablo City 14.1 -05
Santa Cruz, Laguna 14.3 - 06
Silay City 10.8 -12
Siquijor, Siquijor 09.2 - 14
Sorsogon, Sorsogon 13.0 -16
Surigao, Surigao del Norte 09.8 -22
Tacloban City 142 -20
Tabuk, Kalinga Apayao 17.4 -05
Tagaytay City 14.1 -04
Tagbilaran City 09.6 - 15
Tagum, Davao del Norte 07.4 -23
Tandag, Surigao del Sur 09.1 -25
Tangub City 08.0 - 15
Tarlac, Tarlac 1555 -02
Trece Martirez City 14.3 -03
Tuguegarao, Cagayan 17.6 -07
Vigan, Ilocos Sur 17.6 -02
Virac, Catanduanes 13.6 -17
Zamboanga City 06.9 -08




Correction to Local Mean Time to Obtain Standard Time

TABLE 1V

115E | 116°E | 17°E | 118°E | 119°E | 120°E | 121°h | 122°E | 123°E | 124°E | 125°E | 126°E
m m S m S m S m S m. S m S m S m S m S S m S m S
00 | +20 00 | +16 00 | +12 00 | +08 00 |+04 00| 00 00 | -04 00 | -08 00 | -12 00 | -16 00 | 20 00 | -24 00
01 | +19 56 | +15 56 | +11 56 | +07 56 | +03 56| -00 04 | -04 04 | -08 04 | -12 04 | -16 04 | 20 04 | 24 04
02 | +19 52 | +15 52 | +11 52 | +07 52 | +03 52| -00 08 | -04 08 | -08 08 | -12 08 | -16 08 | -20 08 | 24 08
03 | +19 48 | +15 48 | +11 48 | +07 48 | +03 48| -00 12 |-04 12| -08 12 |-12 12 |-16 12 | 20 12| 24 12
04 | +19 44 | +15 44 | +11 44 | +07 44 |+03 44| -00 16 | -04 16 | -08 16 | -12 16 | -16 16 | 20 16 | -24 16
05 | +19 40 | +15 40 | +11 40 | +07 40 | +03 40| -00 20 | -04 20 | -08 20 | -12 20 | -16 20 | 20 20 | -24 20
06 | +19 36 | +15 36 | +11 36 | +07 36 | +03 36| -00 24 | -04 24 | -08 24 | -12 24 | -16 24 | -20 24 | 24 24
07 | +1932 | +15 32 | +11 32 | +07 32 | +03 32| -00 28 | -04 28 | -08 28 | -12 28 | -16 28 | -20 28 | -24 28
08 | +19 28 | +15 28 | +11 28 | +07 28 | +03 28| -00 32 | 04 32 | -08 32 |-12 32 |-16 32 | 20 32| 24 32
09 | +19 24 | +15 24 | +11 24 | +07 24 |+03 24| -00 36 | -04 36 | -08 36 | -12 36 | -16 36 | 20 36 | -24 36
10 | +1920 | +15 20 | +11 20 | +07 20 | +03 20| -00 40 | -04 40 | -08 40 | -12 40 | -16 40 | -20 40 | -24 40
11 | +19 16 | +15 16 | +11 16 | +07 16 |+03 16| -00 44 | -04 44 | -08 44 | -12 44 | -16 44 | 20 44 | -24 44
12 | +19.12 | +15 12 | +11 12 | +07 12 |+03 12| -00 48 | -04 48 | -08 48 | -12 48 | -16 48 | 20 48 | -24 48
13 | +19 08 | +15 08 | +11 08 | +07 08 [+03 08| -00 52 | -04 52 | -08 52 |-12 52 | -16 52 | 20 52 | -24 %2
14 | +19 04 | +15 04 | +11 04 | +07 04 | +03 04| -00 56 | -04 56 | -08 56 | -12 56 | -16 56 | -20 56 | -24 56
15 | +19 00 | +15 00 | +11 00 | +07 00 [+03 00| -01 00 | -05 00 | -09 00 |-13 00 | -17 00 | -21 00 | -25 00O
16 | +18 56 | +14 56 | +10 56 | +06 56 | +02 56| -01 04 | -05 04 | -09 04 | -13 04 | -17 04 | -21 04 | -25 04
17 | +18 52 | +14 52 | +10 52 | +06 52 |+02 52| -01 08 | -05 08 | -09 08 |-13 08 |-17 08 | -21 08 | -25 08
18 | +18 48 | +14 48 | +10 48 | +06 48 | +02 48| -01 12]-05 12| -09 12 |-13 12 |-17 12| -21 12| -25 12
19 | +18 44 | +14 44 | +10 44 | +06 44 [+02 44| -01 16 | -05 16 | -09 16 |-13 16 | -17 16 | 21 16| -25 16
20 | +18 40 | +14 40 | +10 40 | +06 40 | +02 40| -01 20 | -05 20 | -09 20 | -13 20 | -17 20 | -21 20 | -25 20
21 | +18 36 | +14 36 | +10 36 | +06 36 | +02 36| -01 24 | -05 24 | -09 24 |-13 24 | -17 24 | 21 24 | -25 24
22 | +18 32 | +14 32 | +10 32 | +06 32 |+02 32| -01 28 | -05 28 | -09 28 | -13 28 | -17 28 | -21 28 | -25 28
23 | +18 28 | +14 28 | +10 28 | +06 28 | +02 28| -01 32 |-05 32| -09 32 | -13 32 |-17 32 | 21 32| -25 32
24 | +18 24 | +14 24 | +10 24 | +06 24 | +02 24| -01 36 | -05 36 | -09 36 |-13 36 | -17 36 | -21 36 | -25 36
25 | +18 20 | +14 20 | +10 20 | +06 20 | +02 20| -01 40 | -05 40 | -09 40 | -13 40 | -17 40 | -21 40 | -25 40
26 | +18 16 | +14 16 | +10 16 | +06 16 |+02 16| -01 44 | -05 44 | -09 44 | -13 44 | -17 44 | 21 44 | 25 44
27 | +18 12 | +14 12 | +10 12 | +06 12 | +02 12| -01 48 | -05 48 | -00 48 |-13 48 | -17 48 | -21 48 | -25 48
28 | +18 08 | +14 08 | +10 08 | +06 08 |+02 08| -01 52 | -05 52 | -09 52 |-13 52 |-17 52 | -21 52| 25 52
29 | +18 04 | +14 04 | +10 04 | +06 04 |+02 04| -01 56 | -05 56 | -09 56 | -13 56 | -17 56 | 21 56 | -25 56
30 | +18 00 | +14 00 | +10 00 | +06 00 |+02 00| -02 00 | -06 00 | -10 00 |-14 00 | -18 00 | 22 00 | -26 00
31 | +17 56 | +13 56 | +09 56 | +05 56 | +01 56| -02 04 | -06 04 | -10 04 | -14 04 | -18 04 | -22 04 | -26 04
32 | +17 52 | +13 52 | +09 52 | +05 52 [+01 52| -02 08 | -06 08 | -10 08 |-14 08 | -18 08 | -22 08 | -26 08
33 | +17 48 | +13 48 | +09 48 | +05 48 |+01 48|02 12 |-06 12| -10 12 |-14 12| -18 12 | -22 12| 26 12
34 | +17 44 | +13 44 | +09 44 | +05 44 | +01 44| 02 16 | -06 16 | -10 16 | -14 16 | -18 16 | -22 16 | -26 16
35 | +17 40 | +13 40 | +09 40 | +05 40 |+01 40| -02 20 | -06 20 | -10 20 |-14 20 | -18 20 | -22 20 | -26 20
36 | +17 36 | +13 36 | +09 36 | +05 36 | +01 36| -02 24 | -06 24 | -10 24 | -14 24 | -18 24 | -22 24 | 26 24
37 | +17 32 | +13 32 | +09 32 | +05 32 | +01 32| -02 28 | -06 28 | -10 28 | -14 28 | -18 28 | -22 28 | -26 28
38 | +17 28 | +13 28 | +09 28 | +05 28 [+01 28| -02 32 | -06 32 | -1032 |-14 32 |-18 32| -22 32| 26 32
39 | +17 24 | +13 24 | +09 24 | +05 24 |+01 24| -02 36 | -06 36 | -10 36 | -14 36 | -18 36 | -22 36 | -26 36
40 | +17 20 | +13 20 | +09 20 | +05 20 |+01 20| -02 40 | -06 40 | -10 40 | -14 40 | -18 40 | -22 40 | -26 40
41 | +17 16 | +13 16 | +09 16 | +05 16 |+01 16| -02 44 | -06 44 | -10 44 | -14 44 | -18 44 | 22 44 | 26 44
42 | 417 12 | +13 12 | 409 12 | +05 12 [+01 12| -02 48 | -06 48 | -10 48 | -14 48 | -18 48 | 22 48 | -26 48
43 | +17 08 | +13 08 | +09 08 | +05 08 [+01 08| -02 52 | -06 52 | -10 52 |-14 52 | -18 52 | 22 52| 26 52
44 | +17 04 | +13 04 | +09 04 | +05 04 |+01 04| -02 56 | -06 56 | -10 56 | -14 56 | -18 56 | -22 56 | -26 56
45 | +17 00 | +13 00 | +09 00 | +05 00 [+01 00| -03 00 |-07 00 | -11 00 |-15 00 | -19 00 | -23 00 | -27 00
46 | +16 56 | +12 56 | +08 56 | +04 56 [+00 56| -03 04 | -07 04 | -11 04 |-15 04 | -19 04 | 23 04 | -27 04
47 | +16 52 | +12 52 | +08 52 | +04 52 [+00 52| -03 08 | -07 08 | -11 08 |-15 08 | -19 08 | -23 08 | -27 08
48 | +16 48 | +12 48 | +08 48 | +04 48 [+00 48 [-03 12 [-07 12| -11 12 |-1512]-19 12|23 12| 27 12
49 | +16 44 | +12 44 | +08 44 | +04 44 [+00 44| -03'16 [ -07 16 | -11 16 |-15 16 | -19 16 | -23 16| 27 16
50 | +16 40 | +12 40 | +08 40 | +04 40 | +00 40| -03 20 | -07 20 | -11 20 | -15 20 | -19 20 | -23 20 | -27 20
51 | +16 36 | +12 36 | +08 36 | +04 36 | +00 36| -03 24 | 07 24 | -11 24 | -15 24 | -19 24 | 23 24 | -27 24
52 | +16 32 | +12 32 | +08 32 | +04 32 |+00 32|-03 28 [ -07 28 | -11 28 |-15 28 | -19 28 | -23 28 | -27 28
53 | +16 28 | +12 28 | +08 28 | +04 28 | +00 28|-03 32 | 07 32 | -11 32 |-1532|-19 32| -23 32| 27 32
54 | +16 24 | +12 24 | +08 24 | +04 24 |+00 24| -03 36 | -07 36 | -11 36 | -15 36 | -19 36 | -23 36 | -27 36
55 | +16 20 | +12 20 | +08 20 | +04 20 | +00 20| -03 40 | -07 40 | -11 40 | -15 40 | -19 40 | -23 40 | -27 40
56 | +16 16 | +12 16 | +08 16 | +04 16 |+00 16| -03 44 | -07 44 | -11 44 |-15 44 | -19 44 | -23 44 | 27 44
57 | +16 12 | +12 12 | +08 12 | +04 12 | +00 12| -03 48 | -07 48 | -11 48 | -15 48 | -19 48 | -23 48 | -27 48
58 | +16 08 | +12 08 | +08 08 | +04 08 |+00 08| -03 52 [ -07 52| -11 52 [-1552|-19 52| -23 52| -27 52
59 | +16 04 | +12 04 | +08 04 | +04 04 | +00 04 | -03 56 | -07 56 | -11 56 | -15 56 | -19 56 | -23 56 | -27 36




26

TABLE V

Correction of the Sun’s Apparent Altitude for Refraction and Parallax
(Barometer 30 inches. Thermometer 80° Fahrenheit)

Mean Mean Mean : Mean
%’ggﬁ? Refraction /}}ggﬁrg Refraction and %’g%ﬁ? Refraction %’gﬁ%rg Refraction

and Parallax Parallax and Parallax and Parallax
5 00 09 06 10 20 04 43 17 00 02 50 37 30 01 05
05 00 25 41 10 48 38 00 04
10 08 52 30 39 20 47 30 03
15 46 35 36 30 45 39 00 02
20 38 40 34 40 43 20 01
25 32 45 32 50 42 40 00
30 25 50 30 18 00 41 40 00 00 59
35 19 55 28 10 39 30 58
40 12 11 00 26 20 37 41 00 57
45 07 05 24 30 35 30 56
50 00 10 22 40 34 42 00 55
- 55 07 54 15 21 50 32 20 54
6 00 49 20 19 19 00 31 40 53
05 43 25 17 20 29 43 00 52
10 38 30 15 40 26 30 51
15 33 35 13 20 00 23 44 00 50
20 27 40 11 20 20 45 00 49
25 22 45 09 40 17 30 48
30 17 50 07 21 00 15 46 00 47
35 13 55 05 20 12 47 00 46
40 08 12 00 04 40 10 48 00 45
45 02 05 03 22 00 08 49 00 43
50 06 58 10 01 20 06 50 00 41
55 54 15 03 59 40 04 51 00 39
7 00 49 20 57 23 00 01 52 00 38
05 44 25 56 20 01 59 53 00 37
10 40 30 54 40 57 54 00 35
15 36 35 52 24 00 55 55 00 34
20 32 40 51 20 53 56 00 32
25 27 45 49 40 51 57 00 31
30 24 50 47 25 00 49 58 00 30
35 20 55 46 20 48 59 00 29
40 16 13 00 44 40 46 60 00 28
45 13 05 43 26 00 45 61 00 27
50 09 10 41 20 43 62 00 26
55 05 15 40 40 42 63 00 25
8 00 01 20 38 27 00 40 64 00 23
05 05 59 25 37 20 38 65 00 22
10 55 30 36 40 37 66 00 21
15 51 35 35 28 00 35 67 00 20
20 48 40 33 30 33 68 00 19
25 45 45 32 29 00 31 69 00 18
30 42 50 30 30 29 70 00 17
35 39 55 29 30 00 28 71 00 16
40 36 14 00 28 30 26 72 00 15
45 33 10 26 31 00 24 73 00 15
50 30 20 23 30 22 74 00 14
55 27 30 21 32 00 20 75 00 13
9 00 24 40 18 20 19 76 00 12
10 19 50 16 40 18 77 00 11
15 16 15 00 13 33 00 17 78 00 10
20 13 10 11 ' 20 16 79 00 09
25 10 20 09 40 15 80 00 08
30 07 30 08 34 00 14 81 00 07
35 04 40 06 20 13 82 00 06
40 02 50 04 40 12 83 00 06
45 00 16 00 02 35 00 11 84 00 05
50 04 57 10 00 30 10 85 00 04
55 53 20 02 58 36 00 09 86 00 03
10 00 52 30 56 20 08 87 00 02
05 50 40 54 40 07 88 00 02
10 48 50 52 37 00 06 89 00 01
10 15 04 46 17 00 02 50 37 30 01 05 90 00 00 00

This table was prepared especially for the Philippine Islands by the Bureau of Lands as a substitute to the
table prepared by Nathaniel Bowditch for Barometer 30 inches. Thermometer 80° Fahrenheit




Mean Refraction

TABLE VI

(Barometer 30 inches, Thermometer 75° Fahrenheit)

Apparent Mean Apparent Mean Apparent Mean Apparent Mean Apparent Mean
Altitude | Refraction | Altitude | Refraction | Altitude |Refraction | Altitude | Refraction | Altitude | Refraction
o s O o T 0 . ) o . T o i "
5 00 9 244 955 5 06.6 15 40 3 156 25 30 1-55:5 42 40 1 00.0
05 16.8 10 00 04.2 50 13.5 40 54.7 43 00 0 593
10 09.4 05 01.9 16 00 11.5 50 53.8 20 58.6
15 02.2 10 4 595 10 09.5 26 00 53.0 40 58.0
20 8345511 15 57.1 20 07.5 10 522 44 00 57:3
25 483 20 54.8 30 05.5 20 513 20 56.6
30 41.6 25 52.6 40 03.6 30 50.6 40 56.0
35 35.1 30 50.4 50 01.8 40 49.7 45 00 553
40 28.6 35 482 17 00 2 599 50 49.0 20 54.7
45 222 40 46.0 10 58.1 27 00 482 40 54.1
50 16.1 45 439 20 56.4 10 474 46 00 53.4
455 10.1 50 41.8 30 54.7 20 46.7 20 52.8
6 00 04.1 S5 39.7 40 53.0 30 459 40 522
05 7 584 11 00 37.6 50 512 40 452 47 00 51.6
10 52.7 05 35.6 18 00 49.6 50 445 20 51.0
15 47.1 10 336 10 47.9 28 00 437 40 50.4
20 41.6 15 317 20 46.3 20 423 48 00 49.9
25 36.3 20 29.8 30 447 40 409 49 00 48.1
30 312 25 279 40 43.1 29 00 39.6 50 00 46.5
35 263 30 26.0 50 41.6 20 382 51 00 44.8
40 213 35 241 19 00 40.1 40 36.9 52 00 432
45 16.5 40 222 10 38.6 30 00 35.6 53 00 41.7
50 11.8 45 204 20 374 20 343 54 00 40.2
55 07.2 50 18.6 30 35.7 40 331 55 00 38.8
7 00 02.6 55 16.9 40 342 31 00 319 56 00 37:3
05 6 582 12 00 15.1 50 329 20 30.7 57 00 359
10 53.9 05 13.4 20 00 315 40 295 58 00 346
15 49.6 10 11.7 10 30.2 32 00 28.4 59 00 332
20 454 S 10.1 20 28.8 20 272 60 00 31.9
25 413 20 08.4 30 274 40 26.2 61 00 30.7
30 37:2 25 06.8 40 26.2 33 00 25.0 62 00 294
35 334 30 05.2 50 249 20 24.0 63 00 28.2
40 29.5 35 03.5 21 00 23.7 40 229 64 00 27.0
45 259 40 01.9 10 224 34 00 21.9 65 00 25.8
50 22.0 45 00.4 20 21:2 20 20.8 66 00 24.6
55 182 50 3 589 30 20.0 40 19.9 67 00 235
00 14.6 55 574 40 18.8 35 00 18.9 68 00 224
05 dilal 13 00 55.8 50 177 20 17.9 69 00 21.3
10 07.6 05 543 22 00 16.5 40 17.0 70 00 20.1
15 042 10 52.9 10 154 36 00 16.1 71 00 19.1
20 00.9 15 51.5 20 142 20 15.1 72 00 18.0
25 51575 20 50.0 30 13.1 40 14.3 73 00 16.9
30 543 25 48.6 40 12.1 37 00 13.3 74 00 15.9
35 51.1 30 472 50 109 20 12:5 75 00 14.8
40 479 35 45.8 23 00 09.9 40 11.6 76 00 13.8
45 449 40 444 10 08.9 38 00 10.8 77 00 12.8
50 419 45 43.0 20 07.8 « 20 09.9 78 00 11.8
55 389 50 41.7 30 06.9 40 09.1 79 00 10.7
00 36.0 55 404 40 05.8 39 00 08.3 80 00 09.8
05 33.1 14 00 39.0 50 04.8 20 07.4 81 00 08.7
10 303 10 36.5 24 00 03.9 40 06.7 82 00 07.8
15 274 20 34.0 10 02.9 40 00 05.9 83 00 06.8
20 24.7 30 315 20 01.9 20 05.2 84 00 05.8
25 22.0 40 29.0 30 00.9 40 04.4 85 00 04.8
30 193 50 26.7 40 00.0 41 00 03.6 86 00 03.9
35 16.8 15 00 244 50 1 59.1 20 02.9 87 00 02.9
40 14.1 10 22:1 25 00 583 40 02.1 88 00 01.9
45 11.6 20 19.9 10 57.3 42 00 01.5 89 00 01.0
50 09.1 15 30 3-197 25 20 1 56.4 42 20 1 00.7 90 00 0 00.0

This table was prepared especially for the Philippines by the Bureau of Lands as a substitute to the table prepared by

Nathaniel Bowditch for Barometer 30 inches. Thermometer 50° Fahrenheit.
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TABLE VII-A
Conversion of Minutes and Seconds into Decimals of an Hour or of a Degree
Decimals of an Decimals of an Decimals of an Decimals of an
Minutes | Hour or a Degree | Minutes | Hour or a Degree | Seconds | Hour or a Degree | Seconds | Hour or a Degree
1 0.0167 31 0.5167 1 0.0003 31 0.0086
2 0.0333 32 0.5333 2 0.0006 32 0.0089
3 0.0500 33 0.5500 3 0.0008 33 0.0092
4 0.0667 34 0.5667 4 0.0011 34 0.0094
k) 0.0833 35 0.5833 5 0.0014 35 0.0097
6 0.1000 36 0.6000 6 0.0017 36 0.0100
7 0.1167 37 0.6167 7 0.0019 37 0.0103
8 0.1333 38 0.6333 8 0.0022 38 0.0106
9 0.1500 39 0.6500 9 0.0025 39 0.0108
10 0.1667 40 0.6667 10 0.0028 40 0.0111
11 0.1833 41 0.6833 11 0.0031 41 0.0114
12 0.2000 42 0.7000 12 0.0033 42 0.0117
13 0.2167 43 0.7167 13 0.0036 43 0.0119
14 0.2333 44 0.7333 14 0.0039 44 0.0122
15 0.2500 45 0.7500 15 0.0042 45 0.0125
16 0.2667 46 0.7667 16 0.0044 46 0.0128
17 0.2833 47 0.7833 17 0.0047 47 0.0131
18 0.3000 48 0.8000 18 0.0050 48 0.0133
19 0.3167 49 0.8167 19 0.0053 49 0.0136
20 0.3333 50 0.8333 20 0.0056 50 0.0139
21 0.3500 51 0.8500 21 0.0058 51 0.0142
22 0.3667 52 0.8667 22 0.0061 52 0.0144
23 0.3833 53 0.8833 23 0.0064 53 0.0147
24 0.4000 54 0.9000 24 0.0067 54 0.0150
25 0.4167 55 0.9167 25 0.0069 55 0.0153
26 0.4333 56 0.9333 26 0.0072 56 0.0156
27 0.4500 57 0.9500 27 0.0075 57 0.0158
28 0.4667 58 0.9667 28 0.0078 58 0.0161
29 0.4833 59 0.9833 29 0.0081 59 0.0164
30 0.5000 60 1.0000 30 0.0083 60 0.0167
TABLE VII-B
Conversion of Decimals of a Degree or of an Hour into Minutes and Seconds
Hour or Minutes and Hour or Minutes and Hour or Minutes and Hour or Minutes and
degree Seconds degree Seconds degree Seconds degree Seconds
0.0001 0 00.36 0.0010 0 03.60 0.0100 0 36 0.1000 6 00
0.0002 0 00.72 0.0020 0 07.20 0.0200 112 0.2000 12 00
0.0003 0 01.08 0.0030 0 10.80 0.0300 148 0.3000 18 00
0.0004 0 01.44 0.0040 0 14.40 0.0400 224 0.4000 24 00
0.0005 0 01.80 0.0050 0 18.00 0.0500 300 0.5000 30 00
0.0006 0 02.16 0.0060 0 21.60 0.0600 3:33 0.6000 36 00
0.0007 0 02.52 0.0070 0 2520 0.0700 412 0.7000 42 00
0.0008 0 02.88 0.0080 0 28.80 0.0800 4 48 0.8000 48 00
0.0009 0 03.24 0.0090 0 3240 0.0900 524 0.9000 54 00

These tables were extracted from the B.L. Bulletin No. 21, North Polar Distances of the Sun for the Year 1933.




TABLE VIII

Length in Meters of One Second of Latitude and Longitude
for Every Ten Minutes of Latitude from 5° to 23°
(An extract from the US Coast & Geodetic Survey Special Publication No.5)

Degrees Degrees Degrees
of Meters per Second of of

Latitude | Latitude | Longitude | Latitude Latitude | Longitude | Latitude | Latitude | Longitude

o 1 o 1 o 1

5 00 30.715 30.806 11 00 30.724 30.358 17 00 30.740 29.580

Meters per Second Meters per Second

10 .716 .798 10 725 341 10 740 554
20 716 .789 20 235 323 20 741 527
30 716 .781 30 726 .306 30 741 .500
40 A1 716 772 40 726 .288 40 742 473
50 716 763 50 726 .270 50 742 446
6 00 30.716 30.754 12 00 30.727 30.251 18 00 30.743 29.418
10 717 745 10 127 232 10 743 391
20 J17 735 20 127 213 20 744 363
30 717 25 30 728 194 30 744 334
40 J1T 15 40 728 175 40 745 .306
50 718 704 50 728 155 50 746 277
7 00 30.718 30.693 13 00 30.729 30.135 19 00 30.746 29.248
10 718 .682 10 729 A15 10 747 219
20 718 671 20 730 .094 20 747 190
30 718 .660 30 730 .074 30 748 .160
40 719 .648 40 731 .053 40 748 130
50 419 .636 50 731 .031 50 749 .100

8 00 30.719 30.623 14 00 30.731 30.010 20 00 30.750 29.069
10 719 611 10 32 29.988 10 .750 .038
20 .720 .598 20 732 .966 20 751 .007
30 720 .585 30 733 944 30 751 28.976
40 720 572 40 33 921 40 752 945
50 720 .558 50 734 .899 50 753 913
9 00 30.721 30.544 15 00 30.734 29.876 21 00 30.753 28.881
10 721 .530 10 734 .852 10 754 .849
20 721 516 20 135 .829 20 754 817
30 722 .501 30 735 .805 30 ;155 784
40 A22 486 40 736 781 40 756 751
50 722 AT1 50 736 57 50 756 718

i 10 00 30.723 30.456 16 00 30.737 29.732 22 00 30.757 28.684
10 723 440 10 37 707 10 57 .650
20 23 424 20 738 .682 20 .758 .616

{ 30 123 .408 30 738 .657 30 759 584
40 724 392 40 739 .632 40 .760 .547

50 724 375 50 .739 .606 50 761 513
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ASTRONOMICAL FORMULAE USED IN SURVEYING WORKS
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HORIZON

A. Azimuth of a body at any Altitude

Cot > A=.fSec S Sec (S—P) Sin (5—H) 5in (5 — )
NOTE: A4 is the Azimuth at P.M. and 360 - azimuth at A.M.

CosP— SinH SinlL
Cos H Cos L

CosA=

If Cos 4 is positive, 180—4 is azimuth at P.M. and
180 + 4 is the azimuth at A.M.

If Cos 4 is negative, A is the azimuth at P.M. and
360 -4 isazimuth at A M

B. Azimuth of Polaris at Elongation .

Where: 180 + 4 is the azimuth at Eastern Elongation; and
180 — 4 is the azimuth at Western Elongation

NOTE: South point is the origin of Azimuth coordinate




