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Fig.2 The Beijing Ancient Observatory, which was built in the year 1442 serving as
the National Astronomical Observatory in the Ming and Qing dynasties
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Table 1 Solar eclipses at Beijing from the year 1990 to the year 2050 predicted by the

Shoushi Li and their accuracies according to modern calculations
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T3 B o ' gEmZ &5 A%/ min - &4
1 1990.7.22 JNT(25) 1041 0.16 LR 10:10 0.01 31 0.15
2 1992.1.5 PR (17) 7:19 0.62 7Ny Aaf L >0.62
3 1992.12.24 FEL(11) 9.31 0.47 TREY 7:35  %0.39 116 0.08
4 1995.10.24 T (25) 1449 0.10 i 1209 0.24 160 -0.14
5 1997.3.9 BERL(47) 1029 0.68 S 8:41 0.85 108 -0.17
6 1998.8.22 FH(38) 8:54 0.06 7Ny 8:42  -0.12 12 0.18
7 2002.6.11 PR (47) 6:27 0.20 & 6:39 0.12 -12 0.08
8  2003.5.31 HR(41) 1231 0.02 BNy A >0.02
9 2004.10.14 WE(3) 1203 0.49 e 10:00  -0.07 123 0.56
10 2007.3.19 T-1(49) 1231 0.12 TREY 1023 0.40 128 -0.28
11 2009.7.22 BIR(S) 1028 0.83 Eoucy 9.32 0.73 56 0.1
12 2010.1.15 ZH(2) 18:10 0.74 E7NCy 1652 0.82 78 -0.08
13 2012.5.21 T4(19) 6:29 0.63 EZNCy 6:33 0.67 -4 -0.04
14 2016.3.9 BEF(27) 1144 0.27 Eoecy 9:29  -0.02 135 0.29
15 2019.1.6 ZL71(40) 10:41 0.82 Uircy 8:34 0.31 127 0.51
16 2019.12.26 TH(34) 1632 0.57 E7 Ny 13.46 0.15 166 0.42
17 2020.6.21 ZHR(32) 1537 0.39 e 1550 0.59 -13 -0.2
18 2021.6.10 2 H(26) 20:13 0.68 e 19:41  =0.15 32 0.53
19  2030.6.1 TOn(4) 15:12 0.58 Iy 15.45 0.68 -33 -0.1
20 2032.11.3 2 H.(50) 1558 0.75 e 13.55 0.61 123 0.14
21  2035.9.2 HNHE(3) 9.58 0.91 o=y 8:32 1.01 86 -0.1
22 2041.10.25 0P (28) 9.50 0.74 W 749 0.82 121 -0.08
23 2042.4.20 T (25) 1108 0.83 LR 1008 0.38 60 0.45
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27 2008.8.1 L N oy 19:10 0.92 >0.92
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Table 2 The centr-iaveraged accuracies of moments of middle eclipse and

magnitudes of solar eclipses calculated by the Shoushi Li

AR 2L IpT H gk BRI B LI 2] R 2%/ min
1280 ~ 1399 1341.909 38 0.14 21.73
1400 ~ 1499 1451. 191 32 0.16 28.32
1500 ~ 1599 1550. 343 31 0.14 38.35
1600 ~ 1699 1655.813 30 0.15 37.61
1700 ~ 1785 1744. 800 27 0.16 57.03
1900 ~ 2050 2016. 660 28 0.33 103. 04
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Fig.3  Accuracies of moments of middle eclipse and magnitudes of solar eclipses at

Beijing from the year 1280 to the year 2050 calculated by the Shoushi Li
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Fig.4 Plots of accuracies in Table 2
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The Ancient Chinese Calendar Shoushi Li Still Usable for
Predicting Solar Eclipses in the Year 2012

Li Yong', Zhou Liang'’
(1. National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China, Email: yli@ bao.ac.cn;

2. Graduate University of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In 1280 A. D. in the Yuan dynasty (from 1279 A. D. to 1367 A. D. ) the Chinese ancient
calendar Shoushi Li (or Shou-shih li) was made by Guo Shoujing (or Kuo Shou-ching) and his colleagues.
The calender has a high precision. It is the last calendar designed by ancient indigenous Chinese scientists.
The Shoushi Li is thus one of the most famous calendars in the ancient China, and was recorded in the Lizhi
(ancient calendar book of China) of the Yuanshi (annals of the Yuan dynasty). There are seven important
calculation parts in the Shoushi Li, including solar positions, syzygies, corrections of solar motion and lunar
motion, eclipses, and so on. The locations of the five planets are also in the list. Almost every part has a
corresponding section in a modern astronomical ephemerides. The period of its usage (from 1281 A. D. to
1644 A.D. ) is the longest among calendars in the ancient China. Tt was also a new calendar system at the
time, in the sense that it dropped the traditional method of carrying out calculations from an epoch of the
distant past. The essential constants of calculation were obtained from meticulous observations. Currently this
calendar can still predict the solar eclipse to occur in May 21, 2012 and the local circumstance in Beijing. The
error for the time of the middle of eclipse is 4 min and the error of magnitude of the maximal eclipse is 0. 04.
This paper also provides the results from the Shoushi li for local circumstance and accuracy during the year
1990 to the year 2050 in Beijing. The standard deviation of the time errors is 103. 04 min and that of
magnitides at the maximal eclipses is no less than 0. 33. After investigating 186 solar eclipses from the year
1280 to the year 2050, the overall accuracy of the Shoushi Li can be deirved. Considering missed and
erroneous records of solar eclipeses the standard deviations of the two aspects should not be better than 50. 65
min and 0. 19, respectively. We have extended the calendar algorithms in steps by using a computer, and we
find that the errors of the Shoushi Li increases with time after issueing. This calendar has not been in use for
450 years, but in some cases it is still of high accuracy, and the solar eclipse in 2012 is an example.

Key words: History of astronomy; Calendar; Guo Shoujing; Solar eclipse





