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The survey of 1 degree of latitude and the measure estimation (1)
— The survey of 1 degree of latitude by A. THOMAS —

Kenji YAMADA

Abstract

“Kansaisousho ( 8] 75 # & )” was written by Itumi UCHIDA (N [ 7L % ), and was a researching document on 1
degree of latitude in Japan in the end of Edo Period .In this document, he introduced that Zenranyochizu ( £ &
#H#1[% ) which was a map showing complete views of the Chinese imperial territory had made in Kang-hsi-ti (&
FB & ) era (1708-1717). When Kang-hsi-ti had made this map, he determined that 1 degree of latitude equaled
200 li (B, Chinese 1i). As 1 degree of latitude was equal to 111111.1111 m by the metric system, 1 li was equal to
“11i = 555.56 m” which were obtained to “111111.1111 m , 200 1i” . Because 1 li was equal to 1800 shaku, 1
shaku (R ,Chinese shakwwas equal to “1 shaku = 0.309 m (or 30.9 cm)” from this formula’ s “555.56 m , 1800
shaku” . Bunkei OU (4530 ) calculated the average value in Chinese latitudes until 53 degrees from 18 degrees,
as its result was equal to “1 degree of latitude = 111000 m” . It would be set to “1 shaku = 0.308 m (or 30.8 cm)”
if 1 shaku was calculated from this average value. B.OU had noticed that A. THOMAS recognized the earth was an
ellipse when surveyed 1 degree of latitude in 1702. However, J NEEDHAM stated in his “Science and Civilistation
in China” vol.4 ,(1962), that when A.THOMAS surveyed 1 degree of latitude, the distance was less than 200 li
and 1 degree of latitude,and was equal to 195li 6 bu. Furthermore, J.B.B. D'ANVILLE was described in his memo
“Memoire de M. D’ anville” in 1742 that 1 degree of latitude was equal to 193 li. As a result, his measure was “1
shaku = 0.32 m (or 32 cm)” . He denied the JNEEDHAM’ s view of 1 degree of latitude which was equal to 195 1i
(6 bu was omitted) 200 years ago. In “The history of the weights and the measurements in China ( FEE &fFH )”
published in 1937 and written by Syoraku GO (.27 ¥ ), he exemplified that 1 shaku was equal to “1 shaku =
32 cm” . This numeric value “1 shaku = 32 cm” was measured by an Kang-hsi-ti’ s ivory ruler with diagonal scale
(EERBFHMEELT R ) and by a rectangular shaped 1 shou iron masu called tobemasu ( F##t ) which was defined to
publicly in 1745. Both of them were used in Kang-hsi-ti era.

Keywords: Kansaisousho (#1% # & ),Zenranyochizu ( £ B #1[X] ), Kang-hsi-ti ( B ), Bunkei OU (4530 ),
Syoraku GO ( B7&¥% ), tobemasu ( Fi##t), J.B.B. D'ANVILLE, A THOMAS, J NEEDHAM, latitude, shaku( R ), li
(82)
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in Determining the Terrestrial Meridian Line in Eighteen-
Century China’ in “The History of the Relations between
the Low Countries and China in the Qing Era(1644-1911)”
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110949 / 360000 = 0.308

1 R=0.308 m
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m] CAHELTWVWAEDONR, =—F L RH—Fy
M ZLTU4T 7 ThD, HEIX F—<RE
JAMEAS 3238 U 7= 48 1 B, 200 BT, %
BhroleZ EEFEHL, WIhb, ElMEL

B 1E—= 195 B 64 (195.0167 &)
ELTWnA O,

4TI, BT A LD ICEBOERNEHE
h—< ADMTo =L E OMA THRIE LHEE L T
W3, UL, BRSO EORES, V1T

WA 6ND, 72k, HERSEAEATHIZ L%
Za—hrEMnG, EEEO M- XL, Bk
LTWeEWH AT, $§UELRICTH S,
UTF, =—F 20 47 7%0 LERILEFL
ATV Z &ITT D,

B AT L AUE, EEERFF DS b — < R & Lk fE
ﬂlﬁ@ﬁ%%$ALﬁot L1702 FTH B

. TTIZ 1698 -, FEERMEIX, TEOREMNDL
J&/:UW)77//\— Ko dtd > — )1l (Tule

river. tHJI) £ TOMOFHEILIZHER, HE
1E=2008) &, #HELTBY, ZOB, F—

< A2 7 4 » « b (Adam Schall von Bell, 7 # 4,
L= L BIEIEN S, 1591-1666) DBBEIE [ & 1
=200 | LR LICEMEDLDL, RE
THEIEHMT TN,

ZORE, h—v AL, REFESEM S U RE
1ER, REHFOEHALZe—7 (B&ER) »5
MHA4DHRTRENP-ZZEIZEBE, EEX T
oo ZHUE, [RER (BR) LER (AR) &
Db, 1.25) XD BA 7T AMELEE
[HEFE 1 = 20 lieues] CFRIEER EE1E
= 25 lieues| Dt & HLAEKT D,

B, h—~RAOREE1EOERMLE LT, b
TR O e @I =28, Z OHIGIEFERM
WCEBDLILTEY, ARV 200 BiZh7z> TR
72 <W\ED LD 2FER, M (Pacheu) 723FE(IX
N7z, 17024 12 A 1 B, I (Pa-cheu) (& h—
~ R EREDO—1TIXEIEL. B, ATOERSFD
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WP D ERAE LTRSS E - 72 2,
dtomE, F—xv MIFEM (Pacheuw) %
BMEIESSLHETLTEY, ¥mid Kiam-ho
BESSELNIZL TS Y, ZOMEMEL., A
B, B2DL51IZRyEBALOEMEENSRD -
DHRFE 3 THD,

#3 & (Pa-cheu) 7>5>Kiam-ho? (hao-chun)

FRIBMNSHIZFEEE
BE | e amE ()| BEPE
(o] 0.000 4214476.722
38° 4’ 4214476.722 110995.294
39° 4’ 4325472.017 1850.082
39° 5’ 4327322.099] - -ec-------

L»™L, 747 7%, TPachou +¥72bbH
Bazou (FH/) 1T 39 E 84 IZff& L. Kiaho
DOALEIIREATH 55, Chiaoho (FRFED Hao-
chun (#A4F) 7») A& 38 EL 6 7. JH#E 116
2008 ETHDBET DY, EROBROFHIAR
%, 18, 360 08k THY, 120571123
OPDENBEIZEZETONEAELE 22D A a—F
DED HF oNAERMTONTZE LTS, F
To. BROOEAET, b= AL, FHEIZEW
TOBARIIRB A RSB LZA, HEIX3&E
Frlovia, EAFEREL T oz LT
b,

ShiZ. VAT 7% HBE-TIZ199 EoH#
AT, JE< . BV Cham-Ho )l (GEHMIRH) 128
EL, BOKRE L, #BHIZ, BEIZHK-T
30 74— bDR—NVEILT, LBEZBHE L.
ZORERITHTER 40 E 21 200 THoTz b
W9, 11 A 15, 16, 17 B, 3 HRE. ZD&EREIC
DNRL, B, hoWFEAIL, R, ERO%
HEWZIEEZ 11 A 21, 22 BICBEL, 41FE
2247308, MET2HOREIB D o7l d,
REMICEILOBEZET, 2008, 1E 14532
MLl Ens®,

ZOARE DOEE 40 B 21 43 00 # & 41 B 22
2y 30 Wik, dERTACOMETHY, V4TV
IFEEOREEHOIZEB I LTV, LaL,
ERLAEE S IC=—F LLURY 477 b, #IERD

EEL1EN, 1952645 THDZ LEPENIDD
il L, ELIEIZI200BIvEN-EL
Too TOROBEEN, HEEITERD,

FIZT, W4T 7 R LEEilemEs ot
BEDBENOITOTLHMELHRE T Z LT
5o
51 E1LEOHE: 1R

BELIEOMELZ, Va7 75, dLrEazss
LOBET, FOLIITHELEZD, BEMIZS
HIZHTN &

41 £ 22 57 30 ) -40 £ 21 53 00 #%
=1E14532% (1.02555 5 7R &)

JERGER T, FBE OB E 21T 200 B CTEE
ENFELEEZLNDZDT MHEE 1 E=200 E=
72000 £ ET5 & MHIEIC X AEE 1 EIX,

72000 / 1.02556 = 70206 #>
MR T &2 WIS HA)

TORER, v T X, THEE1E = 70206
), T1 B =360% (1800 R)] 2»H, h—<v2X
=X,

70206 /360 = 195.0167 (/|5 5 (T & THEEA)

S HEE 1E=195.0167TE, T2 bbH 1952 6
HEBERELELET D, ZOHMEIR, =—F Lk
RILTH S,

oz bk, AR TOER L FEERIC h—
v ADFERFERITEL BE 1 EIX, 200 XY
139 /40 ol bffd & THAH, £D
kT, EEMHIE, REfTE B S BEEFIT 200
BLLEY ETFETE200, =—F 20047
I DFERTH B,

WTRNIZLTH, MEORKRE, EER2 139
A0 GCHE/AN S AU THEEE 1 B, 72000 4% ¥
#1430 1200 EHES | 1 #DIT 20 AZHESR) IX72 o
VWO DONRERTHD 9, ‘

WoT, h—<RADOEPEELTY 4T 7N
B U7 [RE 1E =195 8 6 %= 70206 #=
351030 K| #FH\, B, K2 O~y EAFFH
KOBE 18D 53 EDIR D 1 EXY) (m Ll
T, MEAMTZELEAN) D, 1RERDDHETF
DL OIT D,
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110949 351030 = 0.316 m
UNBSE 4 ZTUETA)
F, EBEOX v AEMEE, £3, HL, 39
FE 45305 38 E 4 5 DIEMN B,
110995,/ 351030 = 0.316 m (R EMEFEA)
ZLT, §XBEOBHKD EELE =
111000 m| 25,
111000 351030 = 0.316 m (F_EMBEA)
BB,
M R=0.8316 m] ## [1m = 3.165 R
(Rl LM EA)
CHE LA D, A— MUVEICHERT S &
111111.1111 351030 = 0.317 m(F_LmE&EEA)
ThH ",
5.2 HME 1 ERV, 1 ROBMEDOKRE
VAT ZOWE L TEELE=
70206 #>= 351030 K] »OLEEXFE LIERER,
[Hue—=< > 7 4 — b (ancient Roman feet) % H
WTHRELTEY ¥, FEO 1R, Hr—-<
74— k16 /150%, T 2bLEBREMIZTR
(a.) Tix M6 15 = 1.07 (MEEE 3SLENEE
NI EETDHE UTOX 512D,
a.[Hr—=r 77— Mok 3BE
LR BEL1ECEAMNLGHESIND IR
X, M R=0316m] THYH, > T, Hr—
< 77—k, PERD 1,/1.07] ETHHMH»
o
1 ancient Roman foot = 0.316.7(1.07)
= 0.2953 m (/NEKSE 5 ML ETUREAN)
1 ancient Roman foot = 0.2953 m
kB, Ha—<r 77— DA —MNUVEIZLDH
BB, TuA ks e
1 ancient Roman foot = 0.29529 m
ThHY, MRESNENEEATD L
1 ancient Roman foot = 0.2953 m
IO ENG, BHENIC—ET 5,
b. [Hr—<r7— MIXAMBE 1 ENLORE
Ho—<r7— MIXBBREICMZ, 5T,
JW. U 4771, BE1EIZSOWVTIE, 16/
15] AW LBBIZHETTE 2L LKFIL

TW3, 7, RifRE LTHr—v > 7— hZ
X DR 1EIX 50)(1 ancient Roman pace = 5 ancient
Roman feet £ ),

FFE 1 £ = 74885 ancient Roman paces
THY, ZOHEEZ A — MVEICL D HBETS
bl

fePE 1 FE= 74885 X (0.2953 X 5)

= 110563.9583

CHEPE 1 FE= 110564.0 mOIV&R A 2 (T & IETA)

ZOEMEIT. Ny BAEAKRORE O EIS 1
Ex ToilE, £2 Tk, 1110563.789). /N
FUTZ2NEILALIZERCETH S,

o T, Zo [#EE1E = 74885 ancient
Roman paces] % FE 4% TRKDDH & (1
EOHMENREL, FEBRENKIZRLZDOT, 16 /15)
EAEA)

74885 / (16 / 15) = 70204.6875

UINBUSES 5 L% U )
FEEE 1 BE= 70205 4% (IMAUIT2IUEHEA)
=195 & 5

U4 Tk B, BERHEERTH, RiK,
F—~ ZADOERE THEE 1E=70206#4= 195
BeA] L. A& BesMTTEET D,

UlkoE»SH, w7 27i%, 11 R=0.816
m3T72bH31.6cm &L, HEISEMENDS
39 BfhAT, Bl tith?d,

6. EOYIC-FREEFODESE -

HEAEE 1 EOERA»OROZERF O [
BRI TRbbLEERIZOVWT OFED [k
BE1E=2008) & T#E 1K= 111000 m| »
5?11 R=0.308 m] ¥# 1 m=3.25 R,
B, A— MAABICHERLL 72 THEEE 1 E = 200
B oL T#EE1E=111111.1111 18 5 m)
WEd MMR=0309m], 2L TOQOUV 4TI
=—FLED EE1E=19526%] »bHD
MR=0316m| #FHK 1m=23165 | (/4
BEHAENEREA) IZOWVWTEELRTo-, 7
B, HBCEHEE L, [RR] »o, T R=
0.309m| ZEXHLTWVWS Y,
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LxL, ZibO#ER, @ERKEHERRO
ME&R) L MMR=032m, T72b5H 32
em] EIEERD, TORETRBRLTNDIDON, ¥
YUANLD TEE1E=193 8| #Th 5,

6.1 A U m MHEE1E=193 8]

——HAIREEIND, THRE1E=195 26
# (195.0167 B) | FiZIZ, =—F L, LEE
DEFLT, Frou4E THEE1E=194 52
ERRLTWALERLEZEZERL TR
W2, Fod i, bR LEE YT 2 - T
VRO [ZIFEERFE] ISR L TH 5 HLK,
[ZT 4 VO] ORIEETH D,
==X ANERLE HEE1IE=1948)
. 4T I NER LX) ICHEBORK AL
EEFE199 B, 1.02556 F (1 14r32%) T
FHE U RER &R = 4,

(199 X 360)  1.02556 = 69855 #*
UMERLA T 2 U FA)
FEFE 1 = 69855 360 = 194.0417
CNEEE 5 (LA IR FN)
BE1E=1048
ThHY, 1REA—MVECHBETD L, $3CHE
DFEMEN L
1 R = 111000 (194 X 1800)
= 0.318 m (MEKAH 4 L& UEREN)
A—RNVEIZE-TH
1 R =111111.1111 / (194 X 1800)
= 0.318 m (FEMZEFEA)
Thd, LrL, =—F205/ALF V1
v @ E R B “Memoire de M. D’ anville” (1776)
TIX, BEL1E X 95 E (W 06451t
PoET, £FH) Tkl < 1193 B = 56975
toises® | THH LI LTWSD, =—F LD
L7 THRE1E=1948) L3R5,

Ao o NDFERIZED BE1E=193
Btz 1 ROA— bWEIZ X 2 HEITS
EEOFERED D

1 R = 111000 (193 X 1800)

= 0.320 m (NS 4 L% MBEA)
A—RMVLEZE->TYH

1 R =111111.1111 (193 X 1800)
=0.320 m (FEHUERA)
THY ., BEMICIE KT 5,
¥, [H&EE 1 = 56975 toises] . 7 1A
»® T1toise = 1.949m| THETS L
56975 X 1.949 = 111044.275
fHE 1 E= 1110443 m
NS5 2 [ TUBHA)
ThHho, BIFALEDOBELWE TOLE
111032.207 m| 2% 5% (F22H),
6.2 HAW [TEEEREHL]
BEIC, BRI, REQSEENLTH, EO
Bl B2 < EHIRER O B B B S K
fel, RESEOHEEEESR, 441 AARICE
D, BEOERBENBREINZ LTS, BRE
OFERERO MEER] # MR=032m, 772
bH 32 cem) &35 RMEI. LB, BFE. B
ThEREEMTR] (2001) 2T THEENR
BEEHE] (2007) 25 AN TV D,
AW, EXRAEORMWIT, BE1E LMD
bix7e<, KRE—TIFHFOR I EEOELE,
1~F=0.032m)], 1T R=032mJ &L, %
DEE%®, [14=23.73g (BArTEECER) &
LT M~Frh=16848) L2 ticdhs ™,

F4 REFOEEM

1mlel) {m 1R 1 by} 1
£ {mm) (R) (cm) (em) (em") (em)
1000 3.125 3 32 32,7680 32
1an 1 18 1% o] K
i i I ()] (en) astEAx a0’ |(om) (cm)
1000 9657 10355 10355 32.768 32
1o’ g 14 L N I I |
g3 o= o |(8) g @) 19.1235%32768 | (cm)
g
1000 268 KNE] 168 626.64 32

#E T18=3.73 g) ¢ LEHEIF. 1 kg=
268.0965 g (/NEKAEESMETNBEHEA) | Th
Y. RINEEUTEIV T,

Blo, B, FoEFERELT, R
BElzoWnWTiE, "1 R=32cm] » [EREHR &
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FRl—-RpzE] (FEESESIER, 1TRIXY
A7 2F)L (diagonal) HEE) % . FFEIZOWT
X, 1F TR =+—RE4S. mEE SN,
BRI — Ty tERE] © [FEHOEDOH HE
RIGH—F) [FEE b4 (1715) ) & (F
EYBER) &2, A— MBI ABE LT
72> TUND ¥,
T2 bIREIX
4 X 4 %1975 X (3.2) *= 1035.469
1 = 1035.469 cm®
HEIX, FE 1T HFDERD A — FVE~D
BEND
168 X 3.73 = 626.64 g
A 13 7= 626.64 ¢
FDEEIL,
626.64 / 32.768 = 19.124
US4 (L2 IR EN)
REDOEEIX, 19.12
MeEoBEER TBERFR] LI X
19.32) ' ThHhHDOT, [FR&) ITITMEDOTRHM
INEENTHDZ EWBT5,
FEELRE [HRBERE] I nTnvi &,
R, FROBEE VX, £5ThD,

F5 [HREEEME] LEE

HIA@) |1TLAE  |HA(en) (R B (BHER)
(a @x3n (b (a) 373/

¥ 168 62664 30768 101235 1932
§8(58) 00| 335700 32768 102448 1050
£ 6| 29364 30768 77405

ZIOXHIT, FH. ERFRBROEER, I'EiE
R, BEL1EICEAREZECTIE 2L, &
IR RE (Mi4) 1~ HICEWZZ &S5
LRERIC, RE, BENPLEELREL TV,
REIX, BREEPCREE L LEEN T#TEKX
100 B (&) fi7). {EH#HOEHE T—RKIZH R
WL, BARICH, BERER [Z&E=%E] Gtk 12
(1815) RkfE) iz kB L E&E 13 (1763) F)»

&K 2 (1773) FEHE T, EWR EORFICH
WHNEA S EWvWbhd, ZhbOREIT
XEDOMEHZ L 2o T2,

T, HROILA2 (1862) HFE DO Tk X
5 REEEHAO— AN, MBS [ LiEkEie] =
. (TUTEZSRE) I2b, &8 (H4) I3E
ELRFEVRHY

Ee BEHRN=fREETE M

RRE EBTN=TRET K
L. FOBENTLENTWVWD, LrL., BFR&ED
EMIIERTERP -2 ELTWVD P, Z D4
O _EEEEICIE, WEEER W @,

(F51E%)
YELRESE, BHEESE (RERERTF)
B, ARIERO OIS SCE 591 HE
%), THeesk], 18, 381, (1930) m=t’—
EEBEWEEWE 2, TOE2FOFRIZOV
TiL, s A (BRETREE) ohzr -
Wiz, SAHFLE L EIFET,

A5

1) HEHUE R TG B E S LB RE.
(Rf&t6 (1835) &), AHI3 T, EAES
£WEME] XFRNZER, FH)IEE
KETH DN, EREEL [METHKE T =¥%
W, TRhbbREFREIZX D,

2) MEFHUE: AIEE EHEESFLAYEHE.
B3 T,

3) LEFEE BFME.ERE. KR 14 (1843)
FEE (FTEHRERD) ., 3T, EE5ER, £ER
B g

4) EEEE . EEEERME, FTI RS
HERE (kb5 (1851) 4EEME. KHE 3
(1856) FFI1T), =HHEERE : BARE
HHA2E F6E, HWBFMEMt., (1932).
354-345 H, (LAT., f&HEH : HYRE)

5 HEIE., ZoET, BEEMEIZO VT, O
A Y ROLGRBEA., @ (1LvE 84 X35
O THEE1E= 250 8 & HEEW (RERE
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6)

7

8

9)

10)
11)

12)

R, RELHH) o [FEE1E=200H2),
QPR THEE1E=282H ], 72
bLEFEEED 3FEIZONT, #mETWAS,
NHES BEEE. FIUITERH . E5K,
ALK ZF M A SCEE R,

TAEEE 1 BE= 28.2 B X, 28 B 7HT 12 [,
WHELE : piE#E. 8iE=E. 47,
BT, FREEEORERET [8MaE A —
MU ITEBFHEAN T EER ) 2R
ST HEEON=Y LT —E ) B TR
LDUVANZHNBEZpHE) & TBEL1E=
2825 2| M1 &/R (m) = 3.29508 K| &
BB XD, RS [HEERE] ofsHeE
B (EEEEA ), 118 /8= 3.29508 R |
ERIC,

111111.1111 X 3.29508 12960 = 28.25
LBIFERRT, BEITSMHRTAED, #
BT, ZOZLIzonTik, kO
BT 5, NHILE aiEE. BEEE,
47T, tEEEEEE. BERE, 345 H,
Needham, J., Ling, W., Robinson, K.G. : Science
and Civilisation in China, vol.4, Cambridge at the
University Press, (1962), pp.54-56. FIFRZE:. HH
BH—. BNBEER: TEOB S & SCH,
7%, WS, R, (1991). 78-79 H,
[SREMEEL LG T, THEHE (Sofk) I2F
DZORBREOETELUT, ZETELE
BfofAt) L (EFZ0I—~FZ0DHK
For1 L LT3, 20O LT, &S
NEE)] & U7z, FEREEW . HRSEEHE. T
e 30, AREMEE LA, (1724 AT, 18X,
2%, EMHAR, (2005), 951 H,
NHES : fifeE. BFEEE. 27,
FRER . AEE. HREEEHE. 5 1%,
184 B,

WE., ZEMR KX, (1859), BR. W
FEEEE. F 16, SALE. (1896).
BT T, REEER: KA, PR, 2
FIRFEBME, (1861), ABI2 T, mEL B
HORE 7 E & X EAE .

13)

14)

15)

16)
17)

18)

19)

20)

21)

22)

23)

Herschel, J.F.W. : Outlines of Astronomy, London :
Longmans, Green, and Co., (1851), LLF., EHFri&
i 9RR. (1867),

REEER  KIELHSM, LRS- &
11, TF#D, #E&E, ), BARR, 103 K
FERRAE « EBETEE, (17081718 4, Kl
SEAK) . SRARIE, 1719 4F, BTN, JEVEMREE
B E, E R R, dEA (2011)
48-49 H,

NERE : ABE, BEEE,. 27,

XA FELE) ELL=xE TSRFENE
(AR R D MU BRAY - RESREY - SEAREERY -
BURRYFEAN |, A 28 BRA O STHRIFFE,
AARE, ®a, (1932), 195 K,
AHEEZE)  BEEE. BRADOSRIFE, 192
B

ZN0

EER  AEE [RKELZHSHR] TRk
ST & 63, [ KIEEBAE | 543-556 H,
ZONIIE, KIEEELE . AR . S
2@ . BEELEE . EERUSEEE D, R
£, BT | SoPETINE < B BT H — i,
BERERENMER Lo TN E WD
WELH D,

EERRIT (B, HETHELT MENR]
LTz, FREEBOZOMBGOERZ, &
8 Y&, 3k 8 (1811) F~3r{k 11 (1814)
EThD, ek, [IREB] oz, Uk
6, LA ESBERFEOZ GEHRAL B,
(1977) .664-665 H, 55 8 P EIZ DV VT,
EE—H el ERE NV ES, NTT
MR, BRT. (1997). 202-203 H,

$ICHR  IEVIANE IR E . MM, 18 &,
3H#1, (1930). 4-5 H,
h—=RZO5WVWTHE, Z0@mXD MN1=x
e —7 ) ZEq LN TWBE2, NEIZ.
Needham, J., Ling, W., Robinson, K.G. : ibid.,
Science and Civilisation in China,vol.4, & [A
U, Beer, A., Needham, J., etc. : 11.Epilogue,An
8th-Century Meridian Line , I-Hsing’ s chain of

gnomons and the pre-history of the metric system,
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24)

25)

26)

27)

28)
29)

30)

31)
32)
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Gernet, M. J. : Un Belge Mandarin a la Cour de
Chine au XVI® et X VIl ° Siécles,Les Belles Lettres,
Paris, (1977) ,pp.111-114.

Witek, J.W. : The Role of Antoine Thomas, S.d,
(1644-1709) in Determining the Terrestrial Meridian
Line in Eighteen-Century China, The History of the
Relations between the Low Countries and China in
the Qing Era(1644-1911), Leuven University Press,
Leuven, (2003), pp.95-100.

RERER  ATEE. [RKIFLESMN] g
=T 11, & 86, 797 H,

B, BRI HHOREICONT, K
FOMEmE T D, R& 1L, REMFO
FRESEHE, RIFE—RWE], TFEHOHO
HHHMFTE—TH) o, £S5 TEE
BRIMTR=382cm] #ELd, LrL, ¥
YU NVDERT S TRERO HEE1E
=200 2 IIEEWV] THY, EE1E=
193H ) TholtZ LEFBHELTWARN
DIZ, WOEFEL7=Z L OERMEEZIFET
P AWMTHEY BF 5. [ER] LD
MR=2309 cn] 2EERWMNLimEEL LT,
ZOMmEL, FUTANVDOTROFIZLY
JKFE$ %, D’ anville, J.B.B. : Memoire de M. D’
anville, (1776). rep. Kessinger Publishing (FI{T4=
KEH) p27. BRI PEERMASE, BEH
EZf5. (1937 rep.1998). 295-296 H,

S0 - BiBE. BONEHES, 4 H,
mEER: 7 UTEEER, (F3
(1803)) . BABMBEMAER, 65%, ¥, T,
AEEE, RE, (1972), 194 K,
SHFIT, S308 NEMAHE] L LT
505, NEWIReHEE] DRV LBbh o,
SR B ERMES, AERNRORFEE
s, FAE, AR, (1970), 38 H. 47
=1

SO0 - FIRE. HReHEE. 4 85,
V¥ 27) ZHR. Bruyn, A.W. : Militair Zakboekje,’
s Gravenhage, de Erven doorman, (1839) , p.6, C.

33)
34)
35)
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37)

38)

39)

40)

41)

42)
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44)

45)

46)
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SO0HE - BiEE. BUReEE, 5 H,
S - ATRE. HOREHIEE, 5-6 H,
E e, RESS, JIEMES  RE
NoHOBEETOFIFHRELIHETD 3
DODOFHREA DB, BEIMFSEE, 5 55 &,
% 3%, (2009), 315-324 H,

B, FEMR  ABE. KX, BT,
R FRESL R CE R - BRER, LE,
WL, (2003)., 75 H,

FEINFRIE, KZHFXE  BIMFERFH. (LyEs,
FR. (1969). 17 H,

E b, MBS, ) EmES: S,
REPLHLIMEETOTFFRELHET
23 oD EXO LR, AMFELE, 316
H,319 H,

Needham, J., Ling, W., Robinson, K.G. : ibid.,
Science and Civilisation in China, vol.4, pp.54-55,
FRE: pifeE. PEORFEL W, 5 75,
WEZ, 1879 H, f, HER. 23). 24).
25) &M,
Witek, J.W. : ibid., The Role of Antoine Thomas,
S.J,(1644-1709) in Determining the Terrestrial
Meridian Line in Eighteen-Century China,p.95.
Witek, J.W. : ibid., The Role of Antoine Thomas,
S.J,(1644-1709) in Determining the Terrestrial
Meridian Line in Eighteen-Century China,p.96.
Gernet, M. J. : ibid., Un Belge Mandarin a la Cour
de Chine au XVl e et XVl e Siecles, p.111.

Witek, J.W. : ibid., The Role of Antoine Thomas,
S.J,(1644-1709) in Determining the Terrestrial
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