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Shibukawa Harumi

and the Jokyo Calendar

~A Technology from Abroad Utilized in Japan~
Madoka Ichikawa (12" grade), Juichi Hasegawa (12" grade), Hajime Saito (11" grade)

Shibukawa Harumi (1639-1715) was a Japanese astronomer and Go player. He developed the first Japanese-
original calendar, which was used from 1685 to 1872. This calendar was created by combining Japanese

techniques with observational methods from abroad.

Ancient Japanese Calendars

The knowledge about calendars was brought to Japan
from China via Korean Peninsula. In ancient Japan, the
imperial court operated a Chinese lunar calendar, and
setting the calendar was the privilege of the imperial
court, and the knowledge of the calendar was top-
secret because it was deeply connected with astrology,
yin-yang, and politics.

Problems in the old calendar

In 862, a calendar based on the Chinese Xuan-ming
calendar began to be used, but 800 years passed
without a calendar revision. Over time, the discrep-
ancies between the calendar and the motions of the
heavenly bodies and the seasons became more and
more pronounced, with discrepancies reaching as
much as two days. (In the Shou-shi calendar, winter solstice
and perihelion was assumed to be the same point, but Harumi
found that their difference changes over time and was reaching 2
days in the 17" century)

Development of the Jokyo calendar

Harumi developed the Jokyo calendar by improving the

Chinese (Shou-shi) calendar as follows:

- Correction of the longitude difference
Harumi determined that the difference in longitude between
the capital of Yuan dynasty, Daito, and the Japanese capital
at the time, Kyoto, was approximately 18 degrees (actually
19.4 degrees).

- Adjustments of various values related to the calendar

(such as winter solstice, length of year...) based on

actual observations.

The completed Jokyo calendar +

What happened after the calendar
revision?

The authority to establish and revise the calendar was
transferred from the imperial court to the Shogunate, and
Harumi became the head of the Shogunate's astro-
nomical office. In 1873, the Gregorian calendar was
introduced as part of the modernization policy.

Summary and Outlook:

Factors that were indispensable for
the creation of the Jokyo calendar

(1) Introduction of advanced astronomy

The advanced astronomy brought fram the
Islamic world contribute the creation of the
Shou-shi calendar in China(13* century)

S

The Shou-shi calendar from
China become the basis of
the Jokyo calendar.

(2) Improvement of armillary sphere
Armillary sphere: a device used to observe the
position of celestial bodies.

Harumi made a practical and simple armillary sphere
by himself.

How to use the armillary sphere:

1. Point the “Beichen”

A _ 2 Celestial

in the direction of Moith Pols
the celestial north | é ¥ R
Bl £| Belchen,: P i Y i
p BNt r
2. Observeatarget |zx| 7 "B 2
object through Al 3 by
“Jade Balance”. ’: g %
3. Measure the = T 2 =
3 “© o ¥
position of the . \ o %
target objects by e »
indicated by rings. 'i ! < :
* U Ly
= Q E
&
< L
- |l

« The record of his observation

Although Japan was closed to the outside world at that time, advanced astronomy introduced from foreign countries greatly contributed to
the establishment of the new calendar in Japan. Therefore, we believe that international cooperation remains an important factor in
technological development today. However, now global issues are piling up, and international cooperation does not seem to be
sufficient. Especially in space development, there is a strong sense of competition among nations. We sincerely hope that technological
development will be carried out peacefully while maintaining a balance between competition and cooperation.

Rutorwnce | EOEHL TR ESoE ETELR®E hupaliweorodl go popomichegac/ml himl  Swikii IEoE SR
EREEFE  hipaclieco.mtknso.sc jakoyomideshibitions

TE et flace miknea e frkoyomite U CEFIBACEIFCEFCOBOCAICECEF iml  THHPE 2E Wi fwweesy-nistary.wis [T T 4 B R TN

7 HARF—L0ER - RIBL 7R R Y —

17



4.3 F—20) —¥—DHEH

4.3.1 fygs

HIEiD A7 ¥ 2= THEH L 72 L )12, REWHPOF — L) — 5 —D¥EBIZREDIC
TRLDED TH 5,

e IBM ~DZ

o [FEDHEIER

e EFL—Yav

o HAMMOBIHIA Y v 7 LAFEDLRES & D

o HA~FfEHH DB D53

FLREBICOVT, UTNICZONEEZBRS, ©hEF—L U —F—IZKEWRh, L
FEENTITEN T 2 7: O, B CIE 53Tl %  MERST PR AR ENEREB IR D, £
REWEFR O F — 24 ) — ¥ —~jHifgic1d WhatsApp 2SH W & 17z,

|

4.3.2 IBM

IOAA | ié%%%@%&@%%ﬁiBM&@fn I0AA DOMfEIH I, RIEOR

FDIFED, ﬁ%@&E%Awﬁ%ﬁw&%&&wﬁA B 2 B HIH A T 5 7
HH IBM DpafE s 3,

MEOBS 2179 IBM 12, FEDOHHODE, T4 A Ay arz2ifvn, #EE w7
0t A Cfrbi, MEOFHTIE, HEE> S KMEOHEOEN, HRE%5I vy 3
YRBNCOWT, BFH o, WIZIE, TR T v v FOREZ G % IBM T
&,

Skills tested:
Understanding of a ......

Challenges:

DEHZ, BEET L ICZOMEZBEL TS I EDRTEIBIVBAIA FREICEFLEDS
NTEH, MEEERT ISR BHI® I v > a v o HIY & BEEES - B S % H0
Lhie, TEIHHI N, Z20%, F—2 ) —5—0BF v 734 VTERAZEZAA, #
DERICER or itz #EcE 2, IEELAERZ2 BT, 208 CHEREHR L CHEe
F—Y DIBEIEE X OEI 2 AN 2RO Tho Tz, RIZ, Y 74 v ORETTH
Nz, REMICHEANEZED T DE, Zo7ar 2FHEI 2D D%d>T
W3,

BRISOER RO Bf#E 2 EOEHFHEZGEL &9 IBM b, ZEFTUIERZ S ) HEA
NEZ ont, IERICRTENLEETH B,

iy

18




4.3.3 MEDOEER

[OAA TIXIEWEFEE D AE b i %2 REFE O 2 & TE, BEFEAOFRIZF — 24

V== . BIEROBRIX, 4 v —F v MCERL TR D hEOHEMEK
(F—2V—=%—) WEMLZD b TE 22, MESHEERDE D 6T ISH 1T TRIRR
T57:0, FFIILLY, F—2Y—F—F, ZOHIATIRNESEEIKTT2ETES Z
EWTERVY, 24 THHT 21032 ) BEOROFRERIN DL, xS
REDHDFHETIEH L, PUEDZ L E VS, F—L4 ) — ¥ —DIEIRINFHZ R T 5 72 D1
X, JEWEFEBDOEIZ, A 7T — "= E&DHT 3 AL 4 MEFITH L 2 EBBEBNTH
5, ZHEETIC, 41344, @EIZ 3 ATHRZHL Tni,

BERL 727 % 2 M ZEBE Y — LT H % Olympify ~AH$ %, Olympify 1Z 2016 4
DEEYEY A Y > ¥y 7 (International Physics Olympiad 2016: IPhO2016) 1Z#]& T
HMAIN, MEOERCTRPLOREE T2 —uNICEHTE 3 By — L ThH D,
I0AA D0, EHEAEY)EA ) » €y 7 (International Biology Olympiad: IBO) S [EE AL
2241 » ¥ v 7 (International Chemistry Olympiad: IChO) 7 & CH I N T 3,
F—2LY —F—1F, EFE Olympify 29 2 & 122370, HHIZIDOY 7 b7 2 7ICHE
NTELEIVEST,

BIEREE . FIRIL <, AfdE— A ¢ ORTEMMR (EFEESCEBIERL 72 b Djf7) & g Tk
ZEEICEED, B2 LTH69) L2 FTBMEETH S,

434 F5FL—>3a v

EFL—vavid, HEASROEZR2F—2L ) —F =2 L, JURY® O & gL
T, BB EICERICOWTIJURY LiEmT 5L VW) bDTHS, ETL— 3 viddE
R ERNEES T2 LT, BEEA 0L ATH 2,

F—L) —F—IC kBRI, EFL— a yoRiic JURY IctFE3ns k9 ic
o TED, MUIRZE TCICREZ AN LEZ TN, €T L —ya vy oMz #EETE
o, BRT—IPRMEIN T oMU TeoIEF I B, BaERE AT L2 ITNLE
TL—yavEiTHERNEZENRVIZD, BITHo 7,

ET7LV—Ya ryiflc ISR L 720k, HAETEPNIZERONETH 5, HEELSID
SHETERZLRLBE. ZONBPHRIIKMENEDIFETL—>a vy L vy
L%, BRIGEHINTOWINEZ, F—24V == JURY @B L, oz ol
THHIH I LD, REDLEFEEE RS> T, A —, F—2V) =Y —2EFFLETET
L=y a v IZBMTERVIRELHEARZ & M THIUFHFETERETELDRL VWS
Do

° JURY BEROWRFH L FITHY T 2,

19



WEEIZ, HARTIE MRS 7 ICHEZE iz 7 £ 9 ZREES ke, Hi
FEIBRIIC A S IV 5TV 3 KT DD/MM & # < 28 MM/DD & #En 72 72 0% & &
NTOIFIDDH > 7203, SHEGTHERICAENC NS OFHEZIFEL T2 tbdb D, o
D & 9 e FHNIIED > o, KD D EERICIA S Hw o Tw 2 [tk 2 ) £ ) HE
TE5DBE NS5,

4.3.4 Bl 2 7 v 7 {RHEH L D

SR Y . AREIED, RIERT LD 72 & EFER AN L OB RSN TE Y, Av—

P A v EOBEREZ. TV =S —ICHIT 22 Lo T D, XD, AED
(R B L 7Bt 7 DOREER & DM B E R BEITIE, F—0) =S BIA Y v 7 &
PRHEEH DRIIC A - CHlfg21TH 2 L12% 55,

F—b) —F—DFF VT Wi-Fi BHETE A, 27 AH— a vk & TR
TNZHNS 2 L, BHIOEETAZTDERE LI bH DD, HHTDENA L
TS EDRE S X )M L TR BERH S, iz, B A TV TR Wi-Fi
BT E TRIRD & A L0 R L% 2% & BTHHIIEE L B LIRHETH o 72,

4.3.5 Z/MPT I

53 PEDF —2) —F =23 10 HH, Hic—HIATHL, BFbE 2y 7 2B THRE
L7, BEOREORE - EEICET 2B BEETH o7, ATV
EoDF—s) —F—LHlffETH> 7L, KXABFIHEDL 2 I EFIEREOMD GV 2
Teo BHEANOHE - KBOTEREICL > T EIETH S, JHEORKSCHH ISR LD
HHNIIE, F—LV)—=F—=I2hD L2 i0,

F—20) ==, WP oEPETEETLZHPBL VR, FHiPICZ 7 A —>avic
f1oltHb B o7, 77V NV2EDEL 72Dk, AEEIHIGBIT L 2E» 1 Kl Tch b, F—
L) —=F—I3TIOAA 2 X Z 2 E VWA L),

4.4 ZIMAHED &

I0AA2024 # 78, SINVEEICT v —F2iTo 7, 7 v /7 — MCRRS -2
DM DD & —F %2 Hoke L THHHET 5,

TR DL RV ETHEL., HiEuczh) L7z, HiffdEh ofRIZHEEEATL D,
FRELTRULASHKEDEFR— avicn)FLT,
REMFPIZETHRLLZEOREEDRRMBTEF Lz, KUFERLETRDOE) & C

I

ORI LB A Y v 7 DNEEEEE RIS Z L A TRETIEH B0, SEOLERZEL. HALS
DETY, F—5Y—F—2/ LTI OB #il% %9 TH 5,

20



A25H51DT, DEBVEELVBSEVEZTEIENTEE L, HOOHER - &
IS D ETCTHEELBETL, |

"EFRASHDIE ) BEN SN R ORISR > 7, BEIOANERETHI L DAY &
BHRBRTELWI L2 SARD A, 72X EOHARDXLZ AR D NDSHI> T
TREE L 72, FGEEIEN EED 272D T, &% D DB I ISRV SR LIT C D3 X v

&JEL‘EI\")f:o i

MWD TRIEA) VEy VOEINTFEICSIN L EES I ZF TS IADI LR
R, KN T ZEBEBEE 572, P THEFEREANDSINTELLDIZFRE VW EEL
5o ]

5. #HF

I0OAA ~ 2 il CHAREMZIRE L 72, S8k, SMEOZHIC X D KTV
DEENRD T, #WE 3 FHEHR TOSMIEED H 5 EH DA EEZ 5 NIRETESL I L L
Hote, HEAP=Z2—Y =7 v P& 3 FRuOEIZE/-EZ 3 AFTLPIRETES, K
BIRETH o T, KFEIE, BEDOFITVOEANGHELD 100 HHINL LD LETH
5DTC, HLTHETOSMED 5 NOEEZIRETE S Z E2MFL W,

LOBMMPARHREE 12OV TIE, BRIC L 2R 7 7idd o703, SHELML &
BRCHEFICRELLDDTH o, ZNZTNOHEE I LITHRFEZ BT,

FITRATY 2a—)LHEITIE, BEICX3RBIDO-OESNICHEE T2 2 EldMbidrot:
D, 200 11 HiEll:, EEOBRERICIA, T7 AAh— a VRRHA XY Mg E93NT
VARKEINTED, BRELEAT S 2=V THol, F—L0U —F—IINELERBE, F
ICHIED A P 2 — LS CH D . mHICRIESCOBIER D HEE S v, B £ CRIER &
FIRNCIEe S s —05 0, 1 7 BRREIC N ZICTRD . 8 BFEHICIZ B E 2 L Lo BY
ThHoT,

BERICEI L T, S4ED 5. BIROBRIC Google Bl S L < 13 DeepL OEHFRKSH %
Olympify ICEEANTE 3 X ) ICEBESI N T 07D, BN S 20 TeX TYA 7L
EITRHERH -0, FXD—FHBEIPNTLEoTAD & BIERE L THEHTEEZ L X
WIS ERZEL T olk, FLEEEDR—T Y FREF CIRAERDMBE K S & THIER
L C\a7ed, SRR & BERM D A IR DS ST e L 7o e o Hvg & LS RE L 72 %2 9
T, SRR, ERROBRZ L 2wt iEs s, L Lia2 6, MEMRKICH
OIS N TR ), AEFHEANRICBEE T 2 SEEICEN TR BELDH B,

P - fAmmIcBI L ik, LOC 225 OHAGD 7 F 7 v A% BHIT, (LR CHEMATIC #E
W 7 F a0 EEEBPAREBEI R L Cu s EEAVE L E o ERZ H

21



AREADFTHAE LD Loz iTo7z, BRZSHEIC, HITREPLHEYICA
2RI 72800, IAZE LB R o 2 EIFSELTH o I,

iV T I0AA2024 THIEI NBEIZ O W TOBRR 2, B « F— YT 5 7 v RIS 4
HEPEVORMTh o7, HIHICF =LY —F =3I NEEZBH L, BREZHLAVL,
BEF A -7 VR THEBEINTHE I LY, MBROBEVWEIZOEN > T3 HDEE
Y5, $RT—FEN7 7 FCIE, EEOGERICHET aREL b BEI N, HAR
FOERELBIZ, R 9 7~0 70y MZRERES 22 E0) DD, i TET
Wik ) Thot, MAT, 7728V 7477y FRBHIT 7 v Fid, EROEEZEE
L TORIFIUSHIETE R WHARTH > 7203, BilE7 b IZAEIHETORFIZ EZ2M L T,
TN TETED, Lo ERIBTETRAI LB LY, —5T, SR
v PeliEI N7 ) — P v il (—KRELBSEGDO T4 v a4 v IiRA) Pk
TifRt% & FH O & DRIfRIZ. HADRHFEEKDOBEHRETIIHRD b B TtH b
WHETHHEA T hdrote, ZDOWNDEL K DEITIE, — A ER G O ML 51 i
REBEICHZ T I LI B W, INZ2EE 2, REBOREIHE CTIIFH R Z &
25T LEBHLTVS, EDI7 7y FHRUUERICEOEOHEESHEINTED, L
NIVDEFHWVKRETH S LKL 7,

REIC, BRSOV TR S, A hE o EEE & HEBRIERL, V2 94T
A EMHEETHD > A D VWic, ZEFETHROHERDH 2, SEIEBAXRVFZEL
THHPEBRSOROESTH S, MEOARE & —fEICENATR— MR — R =)L 7
EREEHP LD, A= 7=l E AL D T AR bHo kDI LT
Db, BRI, KCTHICHKBL 2 KOS B REOEE L R TEL I Lk, e
WML 4R BIcE > T, —FHDOINETH A9,

6. ik

517 MIEERSCE - RIFYEEA Y v By 7 AOHAREFIREICH D, L D4
W EBD £ L7k,

Almeida Cruz [KIZIZEHA A P& LT, HAREEED T T FZ LT EF L
7oo T OEZERL £7,

¥7, LOC ZiZU®, REMRHIc Tz w2 w2 ToRICESE# - L E
T, HRRORNICE D, ZLLTREFEL I ENTEE L,

ZLT DAL, FRNEVITETHARENDIREZ XA TR EE L, T
ZL T BRI SEHIARLDLLDEHOE LR L £7, HROEI VI R—MIZED, &
WRIAE DI b1z, R EEBROER 2T 2 2 L3 TE £ L7,

REDIEFTOT O ZIZBVWTHE L DAHRIZITHHEEEE Lz, & 17 [FEEE
RIE - REYHEFY v €y 7 O HAREE K Z QKRB TDH 5, 5 3 RIHAKRH

22



FV vy 7Cld, A&tk ALE Bk, tRASHPENBERTR, XAtk e 7 v Uik, HRa
ST A rr P e U TAMO - PATITRRICTHEWLEEEE L, ASY
7 ok, RREET A ba v v USRI A, KETORIEE LT, 21 ?
N, RS Z SRV EZE L, BROBL T TREVEIDRVDDELRD FL
7oo I 61T, RSt E 7 2 kI, [EAHEICE W THEOEEFG 2 BEE L WAL E,
FRARBIHEDHM E LT TRENA P Ty 7 RO EF L, WD TEHHL
EirET,

¥ 7PEOTT AR I3, EIAHED R 2 Rt w72 E £ L, AT RSCRHAAR S X
MIBTHRXEICE, 77735 7 AMBOHEMT IV 72E £ L, HEEERYE
K R R B R SCARHT IR, B 3 MIHAR A ) v Ey 7 KEDO RS %2 T
7R EE L, BB L BT £,

KRBT NERFEABE DR RSk & RIRTFERZDOEH HFHRICIE, FRAF—a X7 4
YavORAY—ZIHREIL T &, AL CEBRZWAEEE L, ELMLEBEL B
N

D&Y BEERD T LD, H 17 BIEEER: - KIEYEEA Y v Ey 7 ~DJRiE
FRPHICHE T L. HAREEIEERE S LWREZIND 5 2 LB TEE L, 2TORRHE
DFIZITDE Y EH 2L ET, Zd 6 bR EREYIATIICEB T 2BE DL K L
FIBICRNL T FIETH ) £7,

BBIC, 17 RIEBERSCE - REWE2EA Y v By 7 HAREDERLDE I A D, KX
FADGEE IOAA ITANT 728517 Licid, TREIFR LB EFEATLL, 22ikemdh
A EDE X AT L £ 7,

23



