APPENDIX X
LONG-TERM ALMANAC

This appendix is intended for use when a more complete almanac is not available.
It is based principally upon the fact that approximately correct values for the Greenwich
hour angle and declination of the sun, and the Greenwich hour angle of Aries, can be
obtained from an almanac that is exactly four years out of date. The differences in
these values at intervals of exactly four years can be largely removed by applying an
average correction to the values obtained from the tables of this appendix. The
maximum error in an altitude computed by means of this appendix should not exceed
2'0 for the sun or 1!3 for stars.

This four-year, or quadrennial, correction varies throughout the year for the GHA
of the sun (between about plus and minus one-fourth of a minute) and for the declina-
tion of the sun (between about plus and minus three-fourths of a minute). For the
GHA of Aries the quadrennial correction is a constant, (+)1:84. The appropriate
quadrennial correction is applied once for each full four years which has passed since
the base year of the tabulation (1956 in this appendix).

The tabulated values for GHA and declination of the sun and GHA of Aries are
given in four columns, labeled 0, 1, 2, and 3. The “0” column contains the data
for the leap year in each four-year cycle and the 1, 2, and 3 columns contain data for,
respectively, the first, second, and third years following each leap year.

The GHA and declination of the sun are given at intervals of three days throughout
the four-year cycle, except for the final days of each month, when the interval varies
between one and four days. Linear interpolation is made between entries to obtain
data for a given day. Additional corrections to the GHA of the sun of 15° per hour,
15’ per minute, and 15” per second are made to obtain the GHA at a given time.
Declination of the sun is obtained to sufficient accuracy by linear interpolation alone.

The GHA of Aries is given for each month of the four-year cycle. Additional
corrections of 0°59!14 per day, 15°02:5 per hour, 15’ per minute, and 15” per second
are made to obtain the GHA at a given time.

The SHA and declination of 38 navigational stars are given for the base yesr,
1956.0. Annual (not quadrennial) corrections are made to these data to obtain the
values for a given year and tenth of a year.

A multiplication table is included as an aid in applying corrections to tabulated
values.

Sun tables. 1. Subtract 1956 from the year and divide the difference by four,
obtaining (@) a whole number, and (b) a remainder. Enter column indicated by re-
mainder (b) and take out values on either side of given time and date.

2. Multiply quadrennial correction for each value by whole number (a) obtained in
step 1 and apply to tabulated values.

3. Divide difference between corrected values by number of days (usually three)
between them to determine daily change.

4. Multiply daily change by number of days and tenths since 0® GMT of earlier
tabulated date, and mark correction plus (+) or minus (—) as appropriate.

5. (GHA only.) Enter multiplication table with hours, minutes, and seconds of
GMT, and take out corrections A4, B, and C, respectively. These are all positive.

6. Apply corrections of steps 4 and 5 to corrected earlier values of step 2.
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Ezample—Find GHA and declination of sun at GMT 17"13™49° on July 18, 1986.

Solution.—Steps 1 and 2: (1986—1956)--4=7, remainder 2. Use column 2,
and multiply quadrennial corrections by 7. Corrected values: GHA, July 16,
178°320—(7X0:23)=178°30:4; July 19, 178°28:0— (7X0!20)=178°26!6. Dec., July
16, 21°29/2N—(7X0!35)=21°26!8N; July 19, 20°58'9 N — (7 0/39)=20°56'2N.

GHA Declination
July 16 178°304) July 16 21°26/8 N
July 19 178°26'6 July 19 20°56'2 N
3-day change (—)3!8( Step 3 3-day change (—)30'6 ([ Ster 3
daily change (—)1!3 daily change (—)10'2
days and tenths 2.7 Step 4 days and tenths 2.7 Step 4
corr. (—)3'5 corr. (—)27'5
A 255°00°0 0" July 16 21°26'8 N} Step 6
B 3°15:0|t Step 5 d 20°9'3 N

C 122
0" July 16 178°30/4} Step 6

GHA 76°4!1)

Aries table. 1. Subtract 1956 from the year and divide the difference by four,
obtaining (@) a whole number, and (b) a remainder. Enter column indicated by re-

* mainder (b) and take out value for given month.

2. Enter multiplication table with whole number (a) of step 1, day of month,
hours of GMT, minutes of GMT, and seconds of GMT, and take out corrections
D, E, F, G, and C, respectively.

3. Add values of steps 1 and 2.

Ezample—Find GHAT at GMT 11°06™33° on November 28, 1979.

Solution.—Step 1: (1979—1956)~+4=>5, remainder 3. Use column 3.

GHAT

Nov. 38°33!0 } Stgp 1
D 9’2

E 27°35'9

F 165°27:1(} Step 2

G 1°30'2

c 8’2
GHAT 233°23'6! Step 3

Stars table. 1. Enter table with star name, and take out tabulated values.

2. Subtract 1956.0 from given year and tenth, and multiply annual correction by
difference. Apply as correction (4-or—, as appropriate) to value of step 1.

Ezample.—Find SHA and declination of Spica on September 11, 1995.

Solution.—From decimal table, September 11, 1995=1995.7. 1995.7—1956.0=
39.7.

SHA Declination
1956.0 159°169} Step 1 1956.0 10°55'9 S} Step 1
39.7X(—)0!79 (—)31'4 39.7X0'31 (+)123
————1 Step 2 tep 2
SHA 158°45'5 d 11°08'2S

To determine GHA of star, add GHA T and SHA Y for given time and date.
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