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9] @47} FA7 ef-SEfoF3 (luni-solar calendar) 02 =1 Y29 o
thel ool TRt W8-S T qlrks Tz 22,5 Foff Al =X &
=1} = do] et A 15417] 2 SF1H(Ulugh Beg, 1394-1449)°]
ApEZFES| A& AR ] shAEoA AdiE 1, & 7FA](Jamshid al-Kashi,
380142002 FPRI AZ (Khagani-zi)® £%79e] T&eh] Az
(Sultani-Zij); ol A2 27000 Teeiy 22,0 A4 =82 7F et
o] d& A¥oh= A(F)oA F=t 9729 Ao Ao thstol(On the
definition of the era of the Chinese and Uighur)42l= Al522 A7j%] 11
A=t 1 olf= o] giie] B 2710 E9E a(2)HEe] Tt
PR ol HZete] kS T2 FEg 7|x51%l7] HiEe® KAl
A FA| 710|812 ot} Fdotilor W & &F2(Ulus)s9] A
Hﬂﬂlz?_] TR =S T2 FEARIE AfoloflA] ARGE|RLOH F=-
=22 (Mongol-Uighur calendar) F+= F23-91528(Turko-Uighur
calendar) 2% E2|Qir}h. 18| o] HolA ARRE Ao B, & S
of @t a9 olF2 Al(%)9] F& F712 Uedie M2 & Alde 94t
A2 G )l Ad TFE-EHAL 6= E&0]al URk=e] AAbAQl A E oF
H(Rashid ad-Din, 1247-1318)¢] "HUAH%& %, Jami' al-Tawarikh),78t 4 5
Fotrlot 29| FEFRIE0] TR ofg JAA o] T4 o= T2 A9 ¢
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o F7lo] ARSEIGITE TIRo] 1925 ElSlgollA] WeiE At Azt
(Astrological Almanac);°l 127] 5= 57|(the twelve-year animal cycle)
of ofgt A ®717} ARGE Ao WaH A w2t A7 Ao s Aol S
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ol 21250 AY 9172, & Flgol, 2 9 A7) ¢ B2 e
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] WS shgithie 20417] o= AU (Kenney) ] S5 AlZtO=
2 sipEo] 7[gto] o] o] Fofsiied A= o 7H7F |
7R 2120 tigE G9E SHHA 71Ere] HRiel AR HFe] s A
99| 2504 5 ek B4 FEcke T ] UFtolt AJAIF
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A ko] TR RE), 975 ol TR oA AR HYe &
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5 7}
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Zofl ARl 7eto] Aol et ek ety EA3 g 71eto] o
"SrdiEe, o] A H Tleol i} #H2AJoke] ofATAEE(Yazdagird
calendar)s Ato]e] gzt #ig} 5of I3t AFE Sigict IE|a FHT dE9)
oJAlstoF Qo] (:k-FHE —, Isahaya Yoichi)= "97H A%, ZF 27}
TE-S A& Hlwsky, 7]ee] O] B3k W 8-S feaTiEE, 9 TR,
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W vl Aok orhe FIERo] AR W] Zofdt Aow A2l FREX|(Fu
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8 Charles Melville, op. cit., 83.

9 L. Ideler, “Uber die Zeitrechnung von Chata und Igur,” in Abhandlungen der
Kéniglichen Akademie der Wissenschaften zu Berlin, Historisch-philologische Klasse
(Berlin, 1832), 271-299.
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Didot fréres, 1847).

1 E.S. Kennedy, “The Chinese-Uighur Calendar As Described In The Islamic Sources,”
Isis 55:4 (1964), 435-443.

12 Nakayama Shigeru, “Characteristics of Chinese Astrology,” Isis 57:4 (1966), 442-454.

13 OFRTHAE2(Yazdagird calendar): H2A]0F AFH(Sasanid) FFAIHO] efjFolct.
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Man Zhi)®} F5tige], 2|3 PR of Bt W ARl Aol
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AVB(ZHRAET IR BB o wet 44 Alte] daelEe &
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LEWANTG = E8sl TErigesoli At A=) Azke] Y17t
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o] =} <t o] gl w3t 7IE A7 EAKE A olE
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= st

o] =22 FEATAIA AR AH Tk k=l AR oHed, =
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1 o5 Atole] BA B 11 gt Z]def] His Zoarzt gtk £3] 7]l
gs0] A9 A=5 7 Az A70E T7[Ee], 9] WE2 7|xR A=k o
APl 715 F8 ARS] LA E( B )T A BrTHe AR ©]
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2. B2 Althol o2t 3ol FACHHY

s=olM FErtg=2 A712 THnb-1227)0] H= FEHEHERD)E

A3 msKRE ALSEhS 12T 12204, A FHlo] LA 714 glo]

14 Yoichi Isahaya (2013), op. cit., 149-258.

15 Yoichi Isahaya (2009), op. cit., 19-44.

16 1.2, TSRO (EEANIE) ] A A4 At Fid v (IR ledgtierd
sty HAFEY] =R, 2019).

17 G. E. Choi, Kk W. Lee and B. H. Mihn, “Models of solar and lunar motions in
the Chinese Chongxiu-Daming calendar,” ASR 62:11 (2018), 3237-3248.
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AHEZTE MER F, fEetigE ol gt YA F4to] ARt 8 uf
21 RS2 A(ARE M, 189-1243)7} "FFHE S F5ke] THE THe Y
HURFE) 0] FA AHSESIH T edd ok o5 2 (121009
2712 2ol gUEE EI E o] o d(Fu) o= A8t HA
ko 2 Y-S WAt AtEtESE Fatvtke] AHral & oA 2
#)5 BAst= A oll= diFE "FrdiEEl Y] Wt Ao FUT Aor
deificho olo ofgRAE T2 Gyl ot nrEEE (A BE)S
ST Mokt T AARE Y-S Mol et o] % e 2
=9 A9 AR AP dg=e] vz’ Maragha) HEthe] SHbEol
oA T7]etold]; Mol 8 Edi7 HY, w2zl FZolt @S 4
Eot Al Wt TeAl—E )9 Bt ol & FokE mIFh o]
2gh AHE E o) FZ0] A A T AMPEITEA THE 7 edd, o
U, A8 FEd deolA wiet trlee)), a2 FEAES] S50l
H AL, 12601368)°N1A1 thtiLe] TSI M2 FAE ALbHO] 7% off A
2] T8, 2 B ety e, o] 24 7|Hke = spAu mi7iA|= g o
HoldeZ A ok AM 3E 25H AME TEeuEEs S FEAlEel
&3 e S50 2 AZAM AFE T8 o=, A 7T B2 2o
AREEE griolqleh. o] A2 FE Aol ARSE G F, Akl Al
EE, & olgtol it 1 wigo] | FerigE, ) PR, o) et
E4 9 JF 7ro] A el AmE izt ik

18 Benno Van Dalen, E.S. Kennedy and Mustafa K. Saiyid, “The Chinese-Uighur
Calendar in Tust's Zij-i llkhani,” Zeitschrift fiir Geschichte der Arabisch-islamischen
Wissenschaften 1 (1997), m-152; Benno Van Dalen, op. cit.,, 113.

19 BN, TARICRHROBIEEAL (el ST REL A SCRESHTERT, 1963), 97-98.

20 Opg A ARzt ol BEG Q4] A7 olgsie] FR} AutETE Aol
AR} B Ao] dofui ARlel Aol ARITHs AHLS FHstaict

21 ORZZAF AR () o) 243 Ate] Tkt AUsto] niguFE(HAE) S WE
. o714 mpgutE2 SlEE(F, feE)e] ofFoltal T A th. MHUEME S,
VRIRIE AR TR, PRI, T St “PIEAEE, ORI G 15/ e
19°, ‘WIEYHECOEbE® v, Ko0). o] nhgatEle @ Fefo] 7t Bl 13d(124q1) A THE
AOE WRITHCAS I —F I —J]... MEE, WIlEAE SR, T ERAHE. ..., T
TEy 2-129°, Y20
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2.1 Oh&at XIX0} Aol ATHEI F[EfO] ot

2 E ohd o] TYAL of] 270 TE=AE 2] A Faiolli= 7]EelRlEe] dAE
Argstzlell A ZIetolQlEe] ARl AfE L Qlrhae E=AhE A=
A7 7HQ1 71 7H(Ghazan Khan) Alt(1295-1304)2F AI8HH 7HQ1 40| %
ZHOljeitu Khan) Alt(1304-1316)2] A4 A= oF do] E71 59 Az
AL AR F GREA, AFe AV —44——4 AAARZ Aol & Kt
2y ol HztEQlk23 Y| o] Aof Y| A5 TF=AR 7t ohdzt 7]
Efo]e} npl o] FAEC] &AL (Tarikh-i Padishahan-i Khitay va Machin); 2
A ZAIE SF do] A& T Ylefolehes W U A5k EEas, 11
23w EE Aok HE e Woke Aol s o] gol7t Aaste
= g4 ol ¢ J=F 1 "FAhE Fel Zoltal gt
FZ=ALollA 2 E otd2 ZIeto] oS ATlshA 7Ietolo|A 2 St
Z(FWMNJY, Fu Man Zhi)»sel= S gkl et d+ IR,
Wise man)E %oM= ‘Singsing(=/b4 ) 0lets EAo2: B|qirial it
GA S 72 oleHd 1] SHASIE o FA[olA Eoto] o]k ARF
©] wj2t7HMaragha)oll 7S AA shA ol&s HEmel Fd7hy 2=,
£ AR s, 71ee|glE0] AMEohe e
A2 Qto] EA7|E 5131h26 o|nf] FHFA= o FAJoA 7]Eo] 93‘?33_
7t2A FHA T o FAZEEE HE2AoF HEehS it gtk &
3t 57 ZH(Mongke Khan, 1209-1259) 9-42] okzjo|z} 7| Ftof|A] f-E2=
(Euclid)®] "¥Z (Elements); 2 #2202 72X A% ofH(% B, Al Xue)
& BA TA7RY 212, 9] Hide]| ofsiets FHete] 1
= 2 2 ok Hed),28 e o FASE @7 b mieprt HEd A

rr

2 1157, “@AE SF H(Rashid al-Din, 1247-1318)] igsty Sof] VR by 3257, ©
FUAEAT; 15 (20m), 18-19.

3 e =5 4

2 e =5, 8 9.

35 FUR(FWMN]Y)& k(4 )2 Aol itk

26 1575, 49| =1, 18-19.

27 Charles Melville, op. cit., 84; A5, MAIZT AR, (FH], 2013).

28 Flato] 7+ AJcof] oA (FiiE)2 Al §(1265-1267, 12701273, 121! 1283-1286)°] ZAA H|
EAo}E 5Kt Cai Nima, “The Monglian Astronomy in Middle ages and Its
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ool olgh 208 etk 58] 1 farh) A%,0 4 ee] o
W A2 A4 vt ARde] A3 AR & £A D 19 SR} 3

FEP =0 TE, o ZEYHO] 22 (Ptolemios) 9] "YHIAIAE (Almagest),
b A2 ot HEste] wRt Ao |te|k Fofek Ao=m defirtze 11
Hrellte S=ollA] & ofg] ka7t F7]ero]e; o] Hitef] ofgt Zlo= Hsh=
3, o|2FE FA| HEAollR MY HbEe] fUd7h 2]=,0 A& o]
o] ofu] FYorro W o= A]9e] ZF Aok ARGEE Ho] of it
2h= AZES s "k o]e} o] FaollA 2 o] SxkEe] Folw M)
= 7Ieto] AR wpehrh AR o] & FAZE npde] ARkt fAd7h 2=
A afEgler 1 & ZE HEdeld dshd mR1e|H|(Muhyi al-Din
Maghribi, 1220-1280)7} 1276l A2kt Mf12]H] Z]= (Maghribi zij); ¢l
77} |2 AJotofe} ool HItE o] ARiths: 181 o] Y2 ofghe] Tkt
(Kashan) 29 &419] HEelat & 7HA7F 8H0] 25og AmIEIIE
Aol ME o BIRE TR 220 £REYAL TI2HE 20 99
14400 SF 19| Taehy 2= o Ag AsiFict. o]ojx] F24 2o
o= A A 12X(%)E AHESHE= ‘E23 12 553 (Turkish twelve animal
calendar) o] 2853 0H, 2@ F& F7]o] ofgt BIHL ofgoA A=
Zefu](Pahlavi) AlHi7F AJ2TE]7] BEE Q1 19258 3o HA|== Y74 A

% ApgEIolckss

Value as Linkage Between China and Western Countries,” P g, £\, eds.,
Frontiers of Oriental Astronomy (Beijing: Chinese Science & Technology Press,
2006), 179-180.

20 nfEp7} 2o A Z2H T All(256-1265) ] 12590 7] AlRSte] 216] HE o]
2 ofRFt 7+ Altl(1265-1304) 0 SEEACE #HNEE, & A, 98-99.

30 Cai Nima, op. cit., 179-180.

3 F7]EfolE], WEdo] SRRA|([4 1, Fu Man Zi), =D&, Tu Mi), WE(Z4E, Ai Xue)
59 A} Hofst A o2 It Cai Nima, op. cit., 179-180.

32 S. Mohammad Mozaffari, “Astronomical Observations at the Maragha Observatory
in the 1260s - 12770s,” Archive for History of Exact Sciences 72 (2018), 591-641; Yoichi
Isahaya (2013), op. cit., 149; Yoichi Isahaya (2009), op. cit., 4o.

33 Mohammad Bagheri, “A Newly Found Letter of Al-Kashi on Scientific Life in
Samarkand,” HISTORIA MATHEMATICA 24 (1997), 241-256.

34 Charles Melville, op. cit., 83.
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2.2 F[Eto| oftiol Hi7io| | TxArimdad af TR,

=

rad7ig A=, S5 7]eto] I FELuyE TR0l 1 £ &
A2 delthss TY7 2%, oo WIH AR5 Y7 AX,0) 5
g Z]eto] Ao Y8-& A a2 wskom A9(epoch)?} g T #E
OF7EO] ztol7} 9l B 71 B/ (parameter)= 712] A EA] 2okt
gittse the2 7[Eto] Rlo] wjFo] ¥ FELoiye, ) MR, JE|1
o Uoprh fal ate] ATde dotRy 7 o] gt Alshd
o= Hlwol Hizf gtk

ﬂﬂ\'Nlilé

ol

1) Fx)\[”uéaqj

'SrUEEE B8, m51234)0 HHOE mayd FEHMR)C] T (o
(KBS wpd ZAN|(#4i) 7 T(EE)T Goltt. dFe] iy
22 FolA n37aRE AREEQLer 1 o] A7HA= 8(if, go7m2s)2] 7HE
(Bfk)o] Wit "= o] A=ty QollA] ARSH 7ee] Tofge 2
FE(EIR, 420479)9] ZFA| (k2 )7h WAL T2, Tt o] Fo] FUgH
o] 2329t 71Ee] S Hlwsl BH GA(FR)SE FLE(FA),38 LH(R
F)I AH(AE) 283 AL(k) 5ol gAlska girk

Eot FEaig e o) ARl oobd o] i EEER)Y] 7Y
PR ) S HRoR THETY ZIeEo] 9, T KL k), o “fHEA
(Bl F 8183 G2 (8 &)l 2H gt 2A|u)e] Mjge 2 7kEe] o
Hol A vpgrom, oFFo] e, 2 AES Az TS5 ¥ A 719,
S OFt &R ety Agithze AA g 2Au|e] e oA ARgH

= =»

35 Raymond Mercier, “The Greek Persian Syntaxis’ and the Zij-i Ilkhani,” Archives
Internationales d’Histoire des Sciences 34 (1984), 35-60; Benno Van Dalen, E.S.
Kennedy and Mustafa K. Saiyid, op. cit., m-152; Yoichi Isahaya (2013), op. cit., 192.

36 Yoichi Isahaya (2013), op. cit., 149.

37 $iME, Fel A, g2.

38 A2 L) B 2ol E() o= BAR %M FAleTH, oI5 FR(#:

)22 Wit uls) 947} i, Teln el o} 20 e del 2o
o) G BU0R Ll il 947t A

39 BNT, 4] A, o3,
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ARASE 98,3 Es) BE Q8 A4S Aelsin 98,3} 9sl
QA= o] Beldthao Teu Fe| TEsoEe, e Q) A1) o)

we], 7} Bo] 7)9e, 0] gk mT Hiolthy 2 2 Qo) FolA}), “odz)

AL &1d A 0] EIE7] W71 Ao ARSESL

Ha TAE, 0] B3de] @2 93Fe & AeE yehddh ®3, 4oz A

2 AIFE A(418-1450)0 HZAR] OlEA(FHb,

1406-1465)2F AH(£3K, 1416~1464)9] DTS AA 1444900 KT

HF) 2 ARTFE L4 o] T E, 0 PR, v vEe] € - Y

A AR AEH(Z R F) SR ARSEIIH 2213 1654 TAIRAH (B EE),

o A3 o= APEM(w ik )30l HAE O] 10417174 dEA] At &

SEUTae TFeigE, T el o] At deade s 2
H o 2

a0 gt ZAw]e] T, 3 1902, 0] F BEASE Hlws) BY FAE(H KIS A
Sl b2 Aol Bhokint A, T, ALY 94t s At oles), T

GhfiEe] A (ke E, 2007), 30-3

4 Je) AR Dol YRR & e,

42 R, TPURRMEESTTL (1444) “BOC

B AlF259 7858 4 - GA(HHAR) Altel FELoige o] ZgEo] qlom, Wit HA
(Hck) Aol TaAshy - o, ot E, Hol S8 9ItE 5 AlE tholl 14479
=9 899] U} YAE AR Akt MR RARA WA (LEGINRE IR &
185)s, "R RANA R (LBRAVE T e i), 2 @4 fSeaggdn
U - QAZI(FREERIIE TIEH - a0l BA=ET 24 7] Al fet
7182 I3RS BT & & Sl B 16Y ZIS(TH)el GAlo] sl A
HURIE) SR o8 F(HgE)sl B, W“ﬂa‘ﬂ()\“ﬁﬁ%?ﬁ)ﬂ% AA5H] et =o]
ot EAGMEE)olhe GAlo] ZIsH F)oll dtka Elof Lo, AR (R oll=
ZZH(w—%) ol EA(EH) o ol 010‘4' WHEH(NEE) e 22K ERX)
of| Eggitty o] °1’K‘4ﬂr Al Yo R ol AmEAd, BdEl= AZo] Sivt
A wje} AR ey, o, %101 Ter 254F 71 6H UK TRISE T 4563,
R 45 11 8H ‘Jflj, e o] =1
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Uighur Calendar and Revised Daming-/i Adopted
in the Mongol Empire

LEE Eun Hee (Yonsei University)
CHOI Go Eun (Korea Astronomy and Space Science Institute)
MIHN Byeong Hee (Korea Astronomy and Space Science Institute)

Abstract. The Chinese-Uighur calendar, the so-called 'Qitai calendar', was
used for a century in Mongol Ilkhanid (1256-1335). Nasir al-Din al-Tusi
(1202-1274), a Persian astronomer of the 13th century, first introduced the
Qitai calendar in his Ilkhani-zij, which he compiled with Chinese astron-
omers at the Maragha Observatory under the order of Hulagu Khan
(1215-1265). After his zij, the calender was described in a number of Islamic
zijes in Iran and Central Asia. This calendar was used among the Mongols,
Uighurs, and Turks of the ruling class in the Mongol Ulus. The Qitai calen-
dar is a luni-solar calendar that combines the astronomical parameters and
calculation methods of Chinese and Uighur calendars. It is known that the
calendar is based on the Revised Daming-li (£154X81/&) of Jin (&) dynasty
adopted in 1215 and the Futian-li (4 X/&) of the Tang (/&) period. This pa-
per, therefore, examines the contents and origins of the Qitai calendar
through exploring its relationship with the Revised Daming-li and the
Futian-li. Particularly, by comparing astronomical constants and calculation
methods used in the both calendars, we trace the exchanges and reciprocal
influence of astronomical knowledge between the East and the West dur-
ing the Mongol period. As a result, we unravel how calendrical knowledge
based on the Revised Daming-li had an exerted important influence on the
compilation of the Qitai calendar in Mongol Ilkhan and the Shoushi-li (#%
BF/&) in Mongol Yuan (7T). Moreover, we can see how long the Qitai calen-
dar and the Shoushi-li influenced neighboring countries in the East and the
West of Central Asia, respectively.

Keywords. Chinese-Uighur calendar, Qitai calendar, Mongol Ilkhanid,
Maragha observatory, Islamic zijes, Ilkhani-zij, Revised
Daming-li, Futian-li, Shoushj-li



