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12bfiE 12cHloB 2 EICdBLZ R Z b b, T2, FMIZARE G4 2003a-b)
W 275, ZOHHDD D 1 OOAMRMHIIL, HRMREAE KO HBIHEE D,
HEMICHBEAY b7 — 7 ORERBT L2 ETHS. BHIZIE, MiFry b7 —
sIRZETVAL (K8) §5&, BEMf 1R 2MHOLE, 2y b7 —213HH
ThY, 4R5MHOEAENTHE. T2, bbb TEERLLFMT VL, Fh
HOMAEDLEDINY — BT 5.

DlkzFltonrt, ORIy b —2 R0 £ HBOBEFICHBERDH D,
CNHEERFITOERENDH S, QML Y b7 — 27 3EIHROBINEFT U CHEEE(L
A RSB (W) ol NS5, BB OERIC, “HABROA
" ICRMT 5 L) e BUH BRSNS AT RENE, REPEMTE 5. F
72, W E DBEBRPFEELVVHIHZEAY T =2 BRIEL EboTWn iz L%
FEM LR 72 EDEETH L. FROFREMBIROY R, AN YWE 222
BEb- TV E, ez, KBTS BB RORE: & MRS,
EE OB (NO8) AT L CTERE o T ERELZ IR L 7-.

5. EHESAANAMOFFME - LR QM -
5-1 A I 577 D JT 2
265



HENRE

ObHA

c
Y

—13ailf

K6 HRHOBBRY VT =27 T4 OHE

HERSLH - DA O ALNE R 2D 720, EHFEN R LERIC X o THERY

WCZRBENET AENAOT 2 B2 9. BB CREB S -2558K B - B
ZHE - figser itk - BIEAFEMBR ZNRIC, ToEEMEMEE LTRHAL:

(FEOFEITER - K - BAIE22002% B0) . IR ERE SHFICEL -
THEXEASINS 72O, MR LD ERERHR TS 5 13RI X 2 R
XAEFH L. 2T, WRHBO L) RPN/ T, AiserfEflkit R
WA R PEHAEIIL 22 &3V TNV, BREMOBRFERE L7, 22T
EEEBER GRf) EFRBRBICOVWTHMARN, oMoV TTHREHLE
BoWmzfEoT, IRTHROTER Lz,

IR I RITHRIC L - T,
LINEAR : z = bo + bix + bzy
QUADRATIC : z = bo + bix + b2y + bsx? + baxy + bsy?
CUBIC : z = bo + bix + bzy + bsx? + baxy + bsy? + bex® + brx%y + bsxy? + bey®

DEZEXNTH LD, MEEELHRETHH L2z, MEIZX 0 FER L 72 mm A3
9TH 5.

266




LA D T O Y AT A DO

-

Fm ik

G

Bk

%

O §§

&

LR
oCO+ O
OO0 ¢

DO+ ++ 000 ¢;
QD+ 0004
? 1000

o {3 e 0

69.00@

10a 10b 10c 11a 11b11cli1c212a 12b 12¢ 13a 13b 14

Doy

4 5a 5¢c 6a Bb 7a 7b 8a 8b 9a 9b 9¢

14'1-1!1!«01 1!1!1.-11!

BT

AN

{Hkk/\

%

7]

it

BB

X7

Pattern F

Pattern A

Pattern E

efn C

Pat

Pattern D

—VEFN

HWEAY PT—2 54 DY

8

52 1@ GRig) @

9)

arhr & WA AR L L BB, B

(I
s &

FFR I B I

1] T &
BE
HAE 2R

ZhkEnt

RAIL, BICGR
AR B,

-
-

MSCIRE BT 3 &

MBS B B S

IDERMIC

{

2

oz iy |

EAAR
FHE R
i

ot E KRR L8082 T B, —BME0@EISCR 2%

REL .

))

BTSRRI 2B &

B 1 ~ 3 XTI, BRAREMEAXRIMHXLTERL, BRI

-
—

BEL7z. LBl

-
-

/273

-
—

267



MR

BR1H BR2H BIR3H MWEFETR  WEFE2E  WEFE3H ﬂﬂ*/ﬁ/E%W
bt ssz0 (100 ebtor30 190) 2070 (160 o 250 (00 Gabt 2600 (80) 21;580(—:2550 (290) Shso2470 00)

9 &R - STLE R o R RS B RE

IR BR2H BR3E MEFETY — MEFEH  MEFEH  WEFIELH -
c.%ZBD?JJzD (1o0) c.%fﬂgdl(w (190) cg; 33092970 (160) CEE;?D?ZJ&U (90) 2880-2800 80 2850—2560 (290) C.’%JEOGZJM (90)

FH;

K10 ARG - §C1B@ﬁﬁ0)ﬂ$;ﬁﬂ§b,m

268



ZRBEH AR TR L DM O T a s 27 A O

KAV TR E BB ENTE S, ThHEEMZRICLZOMOBRXIEA
BICHLE L, B 3 AN EARR & RO Z RS, BEIREVOIX, FE
7 2 DO 1R DHM A 22 B,V W U S FEBE 2 b o - G L D
DHTH5A.

T B SAL DAL T A ME A E 1 R, InER EXRPBIERO
BMAZREEL72F TROL L, BRARXRRAARKRIBEAWICHET S, T To
THARXOMK T 1L, COMBEME 1 ~2 XK TEBERTE RV, 201,
IMEFE 3 O MEF E R & #ECR, MEFE 4 X omsEF ERR L B
XAROHCTHOHB T 2725, FHRE L TOMEFERRICERE 7 125 RAAHL
FTAHMMEFMTE, PP ELTLEIBENLZHEDN D 5.

B 9 OKEIMENE, WIS RRHMITIMNI P LD 2 5HE0E {, NLRHBA
WCHE R T 2 T ) REMITREE V. WTFho -8R S of Gk LA oA
(=3¢1b) O¥AH Y, oMK TORBIEBOZEMEO -5 2HE L Tw5
RN EW. 2, FNFhOBHHTORAL - X ZHEBRIFENTET, wih
DA S KA OEHL A L.

5-3 NFHEREDIE[ [ & IR AERE (1X110)

5-2& Ak, KEBROMFEEL TR S D FREOR A S\ 2 £k L7z
AR OB 1 I Cid. R & MR AHMBI AR LR L, FPELD
WIRIF LB 2 23, LEBTofame Z20, AR - AW E5REZ H.l
& L7/ 22 50 A OB RS % s LR . BRIR 2 X<, (A - A
PHIEZEIE — i RIP) & (FLZRIF — L3R BRI HE OMHEZ E L, HIXL TR
. FABRECTOMEBROZIE, WAFOKICERT S, B3 AT, A
BT — RS2SR e M oAk 2 2L, MEH LMK L TERT . fiHEIZH
Bl - EEFNRET, BEFILENTIRTHIRO BAL 2 TEK T 5. A PHEZE
FEPL A RICL, SIWIPRBISRRL 2 2B 2T 5. Wb iR & 35k
A LRI L T A, mAFI. mERE & Mk, AR - Al B3 2 foi i/
M2 RFFL, FEL BT,

PR EONEAE 1 R, (AP - APREZERSHE 20, HHEF -
FHE - JBIR - AT - AU - BRI Rz MW 3 2% 2 B3 5. F7-HEBIF IS
BENI S, R I EREFNIRICENENZE R L, 3 BAEA IR
T4, 2hid, PR EF COERBEMNTOMK LZERE 3R 272 R TH 5.
T 72, [APFE - APEZER ORI, IRV &) BP0 E 5 TIEHHA
LABRWZ EIZH LT, b E BT 28 E RS “WINTH b 2w
HFrzWie LTWsZREE2RIET 5.

IMEFE 2 MR L, T E THEPEEN ThH - AR & A
PRI FEIAAH L LG 5. A PRSI 3 0 & AR O RIF &, A PRI ZEIR 13
FLOVWERE LT HE - Fa L SN E 25, AEFIEIEREOREE D

269



AR R

(5 ITAEL

11 FRROMEINE L BER v b7~ OfiAf
DN, LPRIIMAA IR T 5. T/, FRE THRL T & 2R L ik
PHEEMERY, EHIMPFNTEL LS.

MEME 3 XM T, WIhoBELEZMMENEBICL, SRR TE<D
SERRIORRM & B3, O PRILEENTI S BT, SR AR s, R
R 2 BE N FRiEdss, e by BRSPS, 22 g 2 7% B % Rk
T5.

270




Z2HBRHA I TFRIC X B D T a ¥ 2 7 A DG

IEAE 4 R cid, PP ECERINA, BHUMICHR L 72 EBH 25 O
EFELBh, WTNOBRED ZRICHBTIE 2 WS, AL ABRER, MK
& BB, ENENHHUAICHERT 5.

PDEkzTloddl, OFNRMIBNICOMADOBEITFET 5. QFRHHI THAH D
FLL T 5., QMM ERCHEINTE 2 E - PHMUM 2 BB, BEERT
G WOMRERE RS, RENFHECTE 5.

THRAROBEME & BT 2L, ODX) LB L7205 ME, @O0 L) ik
WY AR TE S, QIZoVwTIE, FRERMFEELE LTAHTH Y, LHD
X%/ L LToBNEEE RV, Ihit, BFEEL-YEEOENEREY
XD EBICHEE T 5 M CTEET, Z 2 CHMl L 2R R 7 & o 22 B AR I
HEEDO N4 DAL - AWM R HE 2 ERNICRERT A, 72, @R wai
INHAE) - WEIOMEFEO L ERZRTHBEL TROLNL T L2 H, ZORRY
BRI E AN b DEME LT, b - B 2 EEDSE < PREBR 2 B> 5
RN LIS - ERNEBEANOHER LN TE 5.

54 fEEED B EHBEAY PT—2

RBIZ, EMVAY MY ATAERHBETLZ-OOHK - 15 - UL &
VH OB RICOVWTHRANIIESET 5.

Bl Z IEX11E, MEFAE 1 KPP REOEMmEICFERHORBEL Y b7 —2
%i—NV4LT%mLt%®T%%.%JM@Lﬁﬁ%ﬁkK®Wéﬁ%&ﬁ%
Ay T — 7 BAREE L ARBER L, L2 OB RIS TOU S 24KD %y
M7 —2 T, dLBEITHIRFE S, BEHTHZERE ZNENRIE LZEBRSEIRTSE
. ik L72X 91, EHMORES Y V7 —27 ORKIE, EIREIEMIZIEIT L2
HEDEESILBEBREIECERLTV S, CoFHtizREET2OTHIE, HLE0H
MALOBRICHERBICHEET 5 L ) 2 XULOHWFOLINFEL T LB ->TL B, T
BOL D REBRFEICERE TS R KRG ICXAEMLIID BAALYL, A
B bR FICRF LA OBE#HW 2 “BE)” b, ZoHlottrxr
VAT AT OME, X )IERICIIEFEROANL OHSERNIEEE LTEREL L
N E A ARVAL

i

6. BbYIZ

AREFZRIE, EEEROWLEE - 3R - FRICEE L, ZEESREHFERGISA VT HE
UM% -Gt —orx, BANZGH 28 0 TRET L7z, [ERORHIFERIZL S
ﬁ%ﬂﬁ@%%&x,*ﬁ%%k;%ﬁ%ﬂﬂ@ﬁﬁﬁuﬁﬁtk%ié.KW%
BEHRD LY L OCREHEBECP L TLET LTV HNITRVEERS.

512 % 3CHR
MEHIRT - HAF - RIGR - HAEG - PR - PSR - S - SRR - kBT - BrE
271



HEA R

B BIEZ 2000 [Bh% T — I R—ABILEREAYF—F 2T 7N ]
[HBEEHR Y 2 T APl SR 9 |

/NEFIE 1978 [o3fiam] THAZNZE2R (1)) A%EM

fRRIE 1985 [/ [EWHEE BARS LS 10, E] AEEE

SHAR A RZE - FiR 2001 [FLE07-0DOGISAM] &45EbE

BEMA - ADMFE— - PILEG 1995 [ZEEERE - TR E F0 & U7 o R
€| DRESCHH SR ATTE DFT T )

WMNER 20022 [ZEf 0> 7'V v 7 ZOHH & BP0 k] (8% d418)

HAEE 2002b [HEEHR S A 7 20@HIC L5 “FEENUL BeomE] [HEFHHRY 27
LT R 11 '

AT 20032 [HEBRHAEEYEORRIIBIREL LY L X ¥ b8 — ¥ A~ORE R & H B
XRRHHEEORBIEZ HE] [y VA Y Mg 4]

EFEE 2003b [SERIEROBBMBRMECAZ L PV A Y MY AT ARBIELET bY A
[HAERE L ZREITHRERBEER]

FARE 2004 [BRETSEAIZE & W22 ER ] TBREESATGE DR 5)1I5ASTER

AR « AAREE— - IR - A - VEAREEA 2002 [HESCEFEOARER (2)] (B4 54218

EMNEEL - MRER— - BAR - RIOK - FEARERL 2002 [MXEFOARER D] [EmEdy
19]

HAS R - AAREE— - AT - RORE - TEAREEA 2003 [HESCEEOERER (32 ] [BiE
20)

Hiroomi Tsumura 2005 Site-Catchment Analysis of Prehistoric Settlements by
Reconstructing Paleo Environments with GIS, GIS-Based Studies in the Humanities and
Social Science, CRC, US.

Izumi Niiro 2005 Computer-Simulated Settlements in West Wakusa: Identifying the Ancient
Tay Regions —-The Go-Ri System, GIS-Based Studies in the Humanities and Social Science,
CRC, US.

272



2SR ETEN TR X A Mo 2 v 2 7 5 O

Geostatistical Application to Read a Jomon Ecosystem
with GIS

Tsumura Hiroomi

Faculty of Culture and Information Science, Doshisha University

Reconstructing the ecological, social, and cultural context of prehistoric human activities is one of
the important theses in archaeology and paleethnology. The process of reconstructing and
understanding an ancient ecosystem consists of identifying the numerous components of the
environment and determining their roles in shaping the human experiences whose traces are left in
archaeological materials. In more specific terms, it involves extracting various categories of
information from the documents, samples, and specimens obtained, organizing them into a
coherent data set, structuring it according to the requirements of the analyses, developing it into
"intelligence", and analyzing the multidimensional matrix of correlations between its various parts
in spatiotemporal contexts. This is how a historical environment can be studied using the
methodology of data science and the spatiotemporal information science (Tsumura 2004).

Due to the diversity of the spatiotemporally distributed components of an environment
and the fragmentary nature of their archaeological evidence, however, the process often
entails untangling a complex web of information and organizing it into a coherent and
hierarchical data set as well as interpolating missing details as needed, while ensuring the
replicability of the procedure. GIS, the technological core of spatiotemporal information
science, plays an essential role in this process: it helps store the information in a single layer
while organizing it into a multilayered system at the same time, thereby making it possible
to statistically process the spatial and temporal correlations between the data.

This presentation outlines the results of a project that applied a geostatistical analytics and
GIS technology to the exploration of an ecosystem of the Jomon period. The study focused on a
prehistoric settlement in the eastern part of the Musashino upland in middle Jomon period, and
consisted of the following tasks: 1) building a spatiotemporal database of the archaeological
site, 2) identifying the distribution pattern of the structures using Voronoi diagrams and
Hagget's S-index, 3) evaluating the relationships between the structures through an intersite
visuability pattern analysis (Tsumura 2004), 4) identifying the landscape's median point
through a cumulative Viewshed analysis and assessing its correlation with the site location, 5)
analyzing cultural objects using spatial interpolation and assessing their multidimensional
correlations with each other, 6) evaluating the spatiotemporal correlations between the cultural
objects and the settlement network, and 7) positioning the resulting data on the time line and
performing temporal interpolation. Through these steps, the project sought to build a realistic

model of the spatiotemporal dynamics in the 1000-year history of the Jomon period ecosystem.
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