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REGIONAL CHARACTERISTICS OF DROUGHT AND
THEIR FACTOR ANALYSIS

By Shwuicki IREBUCHI and Yoskikazu SHIMADA

Synopsis

In this paper, firstly we choose the percent-day of water supply control as an index of severity of
drought and find out the relationship among the percent-day index and climatic, hydrological,
socio-economical factors and the degree of progress of water resources development, based on multiple
regression analysis. Secondly we collect the occurrence and non-occurrence urban areas of drought
and do search the reason why the drought occurs in one area and does not occur in another area,
based on discriminant analysis. Lastly we apply those analyses to the drought at 1978.
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EATHY, KEEMEICSZNENBNEEDGS 2R TH S, ZOKI BHMHTORZH A DIHIC
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Table 1. Cities or towns suffered by drought and their %, day.

No. Tokyo prefecture %-day | No. Ibaraki prefecture 9 -day [ No. Hiroshima prefecture 9;-day
1 Tachikawa 474 | 34 Ibaraki.s 1300 | 57 Kure 713
2 Musashino 474 | T | 58 Ohtake 325

. Niigata prefecture
3 Mitaka 474 59 Fukuyama 1180
4 Chofu 474 35 Johetsu 540 | 60 Onomichi 498
5 Hamura 474 Ishikawa prefecture 61 Takehara 980
‘ Chiba ;éfecture ' o = -~ 62 Mihara 400
P . 36 Kaga 112 | 63 Itsukaichi 340
6 Narashino . - -
! Aichi prefecture
7 Narita ‘ Okayama prefecture
1 37 Owariasahi 600
i 64 Thara 321
| Seitema Prefecture |38 Kariya 90— ——
8 Saitama. s 780 39 Aichichubu 220 | Shimane Vprefecture
9 Kawagoe 780 | 40 Anjoh 360 | 65 Matsue 630

10 Kawaguchi 780 | 41 Chiryu 480 == AE-l:;nMe—;&ecture o

11 Tokorozawa 780 | 42 Kohda 720 B P

12 Iwatsuki 780 | 43 Nishimikawa 240 | 66 Yawatahama 594

G 44 Toyohashi 430
12 IS(asugabe ;gg ,‘ ovonash Fukuoka Prefecture
ayama I .

15 Sohka 780 | Osaka Prefecture | 67 Fukuoka 8503

16 Koshigaya-Matsubuse 780 | 45 Ikeda 870 | 68 Kitakyushu 2128

17 Warabi 780 | 46 Kawachinagano 860 | 69 Ohnojoh 1197

18 Toda 780 | 47 Misaki 1954 | 70 Tsukushino 1060

19 Iruma 780 Kyoto Prefecture 71 Tagawa 1725

20 Hatogaya 780 |- . 72 Kasuga-Nakagawa 1725

21 Asaka 780 4_8 Miyazg 736 | 73 Dazaifu 7558

22 Niiza 780 Hyogo prefecture 74 Mizumaki 6279

s - -—| 75 Munakata 2625

23 Shiki 780 | 49 Sumoto 2203

24 Wakoh 780 | 50 Hime gi 194 - Saga prefecture

25 Yashi 780 T o

as.lo Nara prefecture 76 Saga 510

26 Fugimi 780 - —N 1; . t’* -

agasaki prefecture

27 Kamifukuoka 780 | 51 Nara 340 & 3 N

28 Misato 780 52 Kashiba 1420 | 77 Sasebo 303

29 Ageo 780 Yamaguchi prefecture Kumamott;rr)r;fwelc‘t‘u:e o

30 Ohi 780 53 Yanai 3199 ?7 i—iond(r,r o T 7300 i

31 Miyoshi 780 | 54 Onoda 890 K, - T__;,,

32 Showa 780 | 55 Sanyoh 1902 agoshima prefecture 7

33 Yoshikawa 780 | 56 Tokuyama 905 | 79 Kagoshima 1650
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Fig. 2. Relationship between %, day and ratio of precipitation of year 1978 to one of
normal year (sum of one and two months before drought)
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Fig. 3. Relationship between % -day and ratio of precipitation of year 1978 to one of
normal year (one month before drought)
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Table 2. Cities or towns suffered and not suffered by drought.

City and town suffered

o e | O | No | g g
1 Okayama Thara
2 Kure ‘
3 . Ootake 21 Kannabe
4 Fukuyama 22 Fuchu
5 Hiroshima Onomichi 23 Yasuura
6 Takehara e Kumano
7 Mihara 25 Hatsukaichi
8 Itsukaichi % Ohno
. 27 | Iwakuni
° Yanai 28 Hikari
10 Yamaguchi Onoda 29 Shinnanyoh
" Sanyoh 30 Hohfu
12 Tokuyama 21 Ube
32 Ohzu
. 33 Matsuyama
13 Ehime Yawatahama .
34 Imabari
35 Niithama
. 36 Ashiya
" Ohno-wh. 37 Okagaki
15 Tsukushino a8 Nakama
s Tagawa 39 | Nougata
17 Fukuoka Kasuga-Nakagawa 10 Koga
18 Dazaifu j N .
19 Mizumaki L] Sasaguri
42 Tizuka
20 Munakata "

Miyata
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KOBLE] V3 bOBEI VI BERTHII NS D, FBARE <2 — v &0 Blaid oWHBEEE
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LTh<,

2.1 F—9DORELINELR
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(Table 1 Z8[) 7/, MFcAVEIEE (¥ &
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ki, BUKES SHKBEHEEIC SO TR, FERER

THBRAKHIR Y - doy DHOKRPBHESNZDT, Fig. 4. Comparison of precipitation i ml:‘th

§ - N fig. 4. precipitation in the area

BREEOMIEREMNE L EICT B0 R suffered by drought with one in the area
8%, AHRIREDT — 2120 TH, H—0KEH not suffered.

EERTHLEERLTOBCERDEL, ROTORE
BOKEHEERS LRE, BENEBRLTOVE0T, FUKEOS2EEDRD S DMKRIOHE L TELS
DTHb,

2.2 EEBRIFOER

KAKHIBRD » day ZIFMBIERE UT, BERINETI2EBR RS HERICNZ T /e & SO HEEH
Hud Fig. 5 OX 5 BESERT, TERTEEBRYOZLHA 25, L0 TEHEEN YL H
ZFRETITFS T LI Uic, BEOWINE FEAR L7220 Table 5 Thz, FOREMMEE2LL, 8
EXETHEERE LI

BENT LT LDO7— 4 »oE o Emlail,

y=92.702+0. 104x, +4. 783x,— 1. 842x;—0. 016:x,
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72120 v HRBIRS « day, - BERRFEE (52), xo: KkIE (83), xs: #AKAM (53), xe: 1 H&BT
D OKEX M (52), xs: FHGL (52), xo: HHBER (53), a7 : HTKZEUKE L § 284 (52), xs: HUK
B (52/51), &0, FRBBEASNIF -2 h 5B BRBRIKRROL KNS,
=1101. 441037, 3x1+1721. 8z —340. 4xs—1377. 4xs
+760. 9xs —266. 06— 186.627—208. 1xs e (2-2)
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WEI3TH%,
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Table 3. Summary of explanatory variables chosen for multiple correlation analysis

No. Name of variables
1 | Population supplied for water (% 102 persons)
2 | Percentage of all the houses which have supplied water (%)
3 | quantity of water intaken (X 104 m3)
4 | the per capita daily consumption of water (1/person-day)
5 | annual amount of water supplied (X 104 m3)
6 | amount of domestic water use ( x 104 m?)
7 | water rate (yen/20 m3)
8 | quantity of ground water intaken (<104 m?)
9 | quantity of water received from filtration plant (x 10 m3)
10 | load factor (%)
11 | expenditure for water per household (yen)
12 | rate of domestic water use to quantity of water intaken (%)
13 | rate of ground water to quantity of water intaken (%)
14 | rate of quantity of water received from filtration plant to quantity of water supplied (%)
15 | rate of water intaken except river water to quantity of water intaken (%)
16 | active storage volume of reservoir (X 10% m3)
17 | active storage volume of reservoir per capita (x 10m3/1000 persons)
18 | active storage volume of reservoir per household (104 m?/1000 households)
19 | population (x 103 persons)
20 | the daytime population (X 103 persons)
21 | amount of industrial shipping (x 108 yen)
29 | commercial sales (x 108 yen)
23 | density of population (1000 persons/km?)
24 | number of household (X 10® households)
25 | average population per household (persons/household)
26 | cultivated acreage (km?)
27 | rate of cultivated acreage to land area (%)
28 | precipitation minus evapotranspiration (X 10% m?)
29 | ratio of precipitation of year 1978 to one of normal year (% ; one month before drought)
30 | ratio of precipitation of year 1978 to one of normal year (% ; two months before drought)
31 | ratio of precipitation of year 1978 to one of normal year (% ; sum of one and two months before drought)
32 | ratio of precipitation of year 1978 to one of normal year (% ; all over the duration of drought)

|

2.3 WEAREER
(1) EEERICE ZEROEKRSH X
® (2-2) iLbESNT, REBOE®SHEZT B L ) Processing

Table 4. Processing of variables.

1Tk T, BADRLSBEHOEDL S B TR S

1| 1977
NEOEESHICT 5, RERFERSETHE, TOX 2 1978
SITMOEMSRE LB BICON, BAOKLIBSHL, & 3 1977-1976
THNIFOHENRL S, 4 1978-1977
O mWEREGEHE G2) RS E 5 1977/1976
6

RERITRIE S REELOBIMETR L, COy— A% 1o78/1977

DEBEHPEHEHOFERLICOUHSE LI LS. £ »
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Fig. 5. Multiple correlation coefficient with forward selection of explanatory variables.

T, BHEBDOERLECAHIFEEKIZHE LD,
® KkEkE 63 ®/E:E
KREREDBEOE 0D T &id, KEKERET S I b BENDET, Uk LI WS L kEHTE
BLTOTERABLDPEEELOND, L->TENOTHLOEERARRICET NIV HERIZ SBAIIRL
AN
® #kAD 63 HE:f
HAKANODRENEITEE, BKREEHSEES N, AFEBFLUE/HTEIZHITOT, BRcELTHR
AN

@ 1HE®7hokEXH (62) F5:A
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Table 5. Variables chosen, their multiple correlation coefficient and value of F-test.

Name of variables | multiple correlation |
H

coefficient I Value of F-test
1 commercial sales (1977) 0. 564 —_
2 water rate (1978) 0. 670 18.30
3 population supplied for water (1978) 0. 706 7.48
4 expenditure for water per household (1977) 0.731 5.93
5| the per capita daily consumption of water (1977) 0.774 11. 80
6 | cultivated acreage (1978) 0. 796 6. 98
7 | rate of ground water to quantity of water intaken (1977) 0. 804 2.54
8 ' quantity of water intaken (1977/1976) 0. 813 3.12
9 | quantity of water supplied (1977-1976) 0.819 ) 1.83
10 ‘ precipitation minus evapotranspiration (normal year) 0. 823 ‘ 1,44

HEXHODIROHTIZE, KOKFTE EOIEBICRIFRLT L, BARNIRE LTHEKICHT 2 EISHs
EBL, BKICHELGHIPE EBDNS,
® [FEAr (52) M5 E
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® #HbEs 63 &5 H

PHEERORSWIRE, BEAKEOAENIGER TS, BTEHSOFEHOREL, &5
i, BREKEEMETKSHERTREIVLOT, WEAitcED,
@ HWTFKEKEETZEHA G2 FE: A

HFKOEESASTNE, BELLEUKNTESZC EER L, BKICEHD,
BUKEOMY (52/51) HE5: A

BUKBOBUBARENEND TR, KFEOHFRIGUIKBDBHERETE 2D lL, MUIMRSNE
WS Z iR, BEEZ LN TOAKBERETELEORFESHBTORRERTOTREVAERDLNE, Lo
THEOK S VMR, KERICETh, BAKICHEHNENLLS,

(2) KD

BRKDE L 1L, BICRNICZNENRELEROEH S HTHIHI NS T L, ZEHT ik
EROEHIEI DI DD, KHHOEMOESETFNE L LILL T, 2NENDEKICHT 51587
HHEEZERET 2L & SICHERAT A Z LT EN S, HURSELEER, UTDESDTH S,
(I- # W
MORFICHEKDRERERENLZ OB D0, B 1EROHEENES OO TH . SO T
THY, HHEHOREIC L 2EKOMEMH IR T BOMBHRHA LI LS,

(1-3) X, Mg, Jtaum

HokAOBE L, KEHEER CKEHLGEDT) BEHINTH A, BHEEHED/NT v RMERTHIEN,
(1-4) ERE

HHEHHERT, KEXHENE L, KicHd 3 BB,

(n-2y &8, B8R, &, &, &8, #B#)l, KE

KDAEBET R FAEV, BUKBICEE f O,

(O-6) KyEE

FHbDTREES, BERKCEETNTOIH, TUKBIREENSS 5,

(-7 =M, &8, FZ, BE KF® KIEN, =B

BOKBICEE NG, €05 AMOEHIcH~, HTFRNDRER KD,
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Fig. 6. Comparison betwen observed and estimated (by multiple regression analysis) values of %-day.
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oE-8) m
BUKBEAKBEICH U THRANRIEEE 72D, KRBT,
zhdi, SEFDSIBTS, BAERALTVAETICOOTHELILLDT, TTITTIRVETR,
SHFZNENIL LFOER LT, BAOBREL TS EELONE, ZONFEE LBH/-OH Table 6
THbo

3. BKRERR-VDOOLSHI-BEEBENR

DEREERERLET I ERRE LT, BABRETELENI, EIVIRFILL - THIZN
B HRIBREIC & > TS,
3.1 HBIRAECE
MBI &30, 200 (CTTI, BAORE LIBTRERELSh - W) #5-T, €
NENOBIC BT 5 EHROT XTI, (01, x20-ak) O RHEHEOSHIST 3 & &, COBUEO—RES
g=l1x1+ gzt v eee Hlrxx e (3-1)

AHBIEEE LCAVE, COME 2 I8k -T, 2D0FMBELLHITEERIIC, Ly oy e lx Of
25,

VE, 2BRETZERCONT : OEMBRE TS ERELT, 2BROEZNEND « OFHEE 2,
22 D, z DMEICE > TERD, VINOBCETI0ELHAT S0, SO : OFGED
£ 55 BTEXBRIAREL, LOZNFNOBODTTR 2 OEFIWNE B >TVELEBKETH S,
CDIHRACRTRE G 2£2 5,
(Ei—F)?

G="3"%
B (@i —E)
i=1 j=1

712l m, n 31, 2BEOEFEMTH B,

$E, O G BBKICT AL DIC Ly leelg DEZEDIIZE N,

153, WHEMEOEHICH - Th, BRRSTERBCTE R LBOREF LTSS LD
2, EEEHNIEBEOEDZ, BNIETHL S I TOHIRES LT, EEMhEEs Ltk
>T, BIMORBEDEE LR, Ho2BOROEO AT/ CAORERTEb DL 21—5 BKES
BHEND 2HICESAEB

FUHbb, AFRCENT, B1EKE, G HTEEHEDAEL, bo@hRN L, 2BE bl %:
WE B LDEBS, 72 C 3, THEICELSNEEAHRE S, BRICERESS VITEREI0 -
DNBRNAHZ DT, BEORELET 2, 51T, BHERVALES B, REFHLLTVLOT, &
TPTED G L20T, 0.00IYTOLDR, BELEHEDSNINELT, RINCYHOIEFETI,

3.2 MHOBRELBHOERN I

HRET BHERE LTI, WRB3EEASERCRAE LT, KREESEITY 2 1L L ORI,
BIFEAEAL, HHOBRICDOTIE, B 1ICEKORE LIEH2208HRAN0T, RELTHEL
T & 23 & B ORARD T Y REELT, B2, [KBERIMHTO ' & EbOTHRESEN]Y
EOSEEPD, KERETBEMO L1 OTHEANOFEEETEENEDENHEEL B LI ITRATN,
F7o, BETSLCIIUNG R, 52 OHFEES XURE LS H - 23T 10078ili% 2 DG ¥5
ZERUTHLODTHRA L, Ll, 800N, ChomiiizEfilTasssicd s,
PIEOEE ST L TRAFEAA, BHO Table 2 TH 5. BAGRE LACHT, FELSH B0
AOOFEEE, 71,0004 £64,000ATH 5,

RICHOBIEEER) & LTR, RO EMRMT & 2IZRE UEREAY, BRSIERLBEETESS
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EHICOVTIR, 67EH (Table 4 BI) IKMLLTH B, i, B/KRICDWTII, FEL TR, S34ER
DREKEDHHEE L, T TR~/ 5+ 6 KRS 7.8 AMKROZESEHE LTHA T, (Table?)
INOOKEICOVT, FTTGME, EEFES SXUR G-2) TEbshd ¢ EHHHEL, TOKR,
GA50.00l PITF &7 38503, HBNCHBBEELEXLVEALL, WOBTR, Tz, ¥KkE, TUKEL
ERRBIREEICOVTR, BATEOLRKHBRSTONTOZHNIEOHILL > THERESEL S,

Table 7. Summary of variables chosen for discriminant analysis.

No. | Name of variables
1 population supplied for water (x 10% persons)
2 percentage of all the houses which have supplied water (%)
3 quantity of water intaken (x 104 m?)
4 quantity of water supplied (X 104m?)
5 amount of domestic water use (X 104m?)
6 water rate (yen/20 m?3)
7 quantity of ground water intaken (X104 m3)
8 quantity of water received from filtration plant (104 m?)
9 population (X102 persons)
10 amount of industrial shipping (108 yen)
11 commercial sales (X 108 yen)
12 the per capita daily consumption of water (I/person-day)
13 precipitation in May (mm)
14 precipitation in June (mm)
15 precipitation in July (mm)
16 ' precipitation in August (mm)
17 sum of precipitation in May and June (mm)
18 sum of precipitation in June and July (,mm)
19 sum of precipitation in July and August (mm)
20 sum of precipitation in May, June and July (mm)
21 sum of precipitation in June, July and August (mm)
22 sum of precipitation in May and July (mm)
23 sum of precipitation in May, June. July and August (mm)
24 precipitation in May and June minus one in July and August (mm)
25 rate of ground water to quantity of water intaken (%)
26 rate of ground water plus water received from filtration plant to quantity of water intaken (%)
27 expenditure for water per household (yen)
28 rate of domestic water use to quantity of water intaken (%)
29 density of population (103 persons/km?)
30 quantity of water intaken minus ground water (X 104 m?)
31 cultivated acreage (km?)
32 rate of cultivated acreage to land area (%)
33 active storage volume of reservoir (X104 m?3)
34 active storage volume of reservoir per capita (X104 m3/1000 persons)
35 active storage volume of reservoir per household (x 104 m?3/1000 houscholds)

36 the daytime population (x 103 persons)
37 number of household ( x 103 households)
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310 FOKBSKFIFFUEE PH5SB -2 (57 4)

AR TIZ, HHEBEKCEOBENERZEACEAEEELTVADT, BRABMERSKOINTEY
A L.

13 BRLEE
BRI EFRIECHE, HBIBMEERD THIL T 5, Table 8 O X5 ICEHOEIIN, FIE
BOMAKADE TEREE L, BROEET Z0 LEOADOHBIEEEEDYT T &ic Lic, HABEKIZRD
&5z, TOXTHEM = BETSTERNBREL, ERSERELIOEVSHENCE S,
2=0,089x,+1, 659x5—6, 42523~ 0, 002x4—1.548xs e (3-3)

22U, w0 1 AB D OBAEAR, x2 0 HFABEASNBBE (52), s FEERIKDBLAAIC 5D 3
LADMHE (52-51), x: 5-6 5L 78 AORKROE, x: BAAOOMT (52/51)

CORICE > TEA BNBEMIHTOMLENIE Table 9 IRT. %72, B, LAMNTAR 3-3) iKHT
B3 E

AT —2.073, JLjuNT 5 —1.390

LEADRC BRICHIIS NS,

PR OBE SR TS EICLD, BAOREERHSEE->TAS,
® 1ABLHOEMEKE HEE

1T ABHD DIABOZOETT RO BKBFHRSEATOIEAIZE, BRI,
@ WFASIUKICEDZEE (62 FE:E

EASKENEE, RRICEESNOTOIIIKICHE ST ICEE LETUKAT S, FHEARICET,
@ FEAADSSHACEDZHAOME (G2/51) BE: A

REFKOBESMT, KEBBAEE~BT L0558 EVA B0 FEAKE, TERKDE S CEFH
T, BARICHKLIC WBED SO TH 5. REMKOMER, BAEHET S,
® 5.6 OMKEE T8 HOBKRDE B2 A

FAEKEOD 5.6 D, KEEHT -8 A OBTICBI BRAROEMASOIZE, £ AFKDKE
54 BEEIT, & ATEAHEES EOBNAKE LD, BKICIERT 3.
® MKAOOEY (52/51) #HE:f

FEERR () TRIZNRAADNIHETS D, TOESKEINE, ABERESELED, BK
(L L7203 B REER Lo WEIRTRIZNIKADIE, BUK-OVTTES, COBSASIIM,
BABROHHBEOMINERT 3 2 EXTEY, KEOBEOSLEE SNAMMICEE, bL, BESOLG
NiE, BARRC DTS,

Table 8. Variables finally chosen based on discriminant analysis.

rate of good hit

| Maharabinos’ number of cities hitted
Variables added ! length * drougl(xt occurred drought )not B
occurred
1. active storage volume of reservoir per capita : 0. 428 0.950(19) 0. 438(10)
2. rate of ground water to quantity of water | 0.571 0. 750(15) 0.783(18)
intaken (1977) ‘
3. rate of domestic water use to quantity of water ! 0. 636 0.750(15) 0. 826(19)
intaken (1977-1976)
4, precipitation of May and June-precipitation of 0. 651 0.850(17) 0.783(18)
July and August
5. population supplied for water (1977/1976) ! 0. 680 0.900(18) 0. 826(19)
6. amount of industrial shipping (1977/1976) 0.682 0.900(18) 0. 826(19)
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Mo+ R © KO HBRAOEYE & 2 DERBEMT 311

WICERDBINCIEIE S Bbiil 2 OB X A2 A B C Lic kD, EKORE LI & RE UL - BT O
FNFRCOWTHIRIEEEES, Fig. 7 25 LICHMT 2, Fig 7T OEOHIEKEWH, HOK

FIRBRT 2 HmER S,

@ BRORE LIS H - 1EHiic >0 T (Fig. 7 (a)

Mo HiEE, FE, A

FLIEROEMIYETHY, FHARICEDDTEEN TS, AR SMEBKIEICED.

Ne:H K

MKRICEE N, B2 EROH T ROEERDRE,

N FE, B

HHEKBICEZNTOADT, BALOENE L ENTELLEEZLLNS,
Ne s wpid, =, HEW, KB, R BF, KM, FEE FR, ME S EH

HHRKBEBEINTOROSY, HTROEKEESEHDTRE O,

Ny m H

REEFKD 5 BEAWIES, BABICHTRAKDS b, RERKICEDTRENS 2,

Ne : REFF, R, X, SR

BADSE L TRV S 00bh 57, HABETIIEKDORET 2 AICRH S A 8T,

Table 9. Applied results for Eq. (3.3) (characteristic value Z)

drought not occurred

drought occurred

Name of City Value of Z Name of City Value of Z
Kannabe 0.674 Thara -0, 464
Fuchu 0. 545 Kure —1.190
Yasuura 0. 383 Ohtake —0.633
Kumano —0,637* Fukuyama —0.647
Hatsukaichi 0. 520 Onomichi —1.015
Ohno 0. 320 Takehara —0,737
Iwakuni 0.671 Mihara —-0.171
Hikari 0. 064 Itsukaichi —0. 762
Shinnanyoh 2.5%4 Yanai —0.725
Hohfu 0. 650 Onoda 1.019*
Ube 3.791 Sanyoh —0.631
Ohzu 0. 244 Tokuyama —1.443
Matsuyama 0,352 Yawatahama 0, 292%
Imabari 1. 475 Ohnojoh —~0.198
Niihama 0, 491 Tsukushino —1.487
Ashiya 1. 054 Tagawa —0. 805
Okagaki 0. 898 Kasuga —0.217
Nakama —0. 411* Dazaifu —1.169
Nohgata 0. 754 Mizumaki —0.927
Koga 0.899 Munakata —0, 802
Sasaguri —0.594*
Tizuka —0,619%

0.515

Miyata

* : miss-discrimination
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regional classification

Fig. 7. (a)-1 Behaviour of characteristic value Z (to the areas not suffered by drought)
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Fig. 7. (a)-2 Behaviour of characteristic value Z (to the areas not suffered by drought)
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\ 1.~3. variables |
(19,200 . L. \
= Hua regional classification
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1.~4. variables \

1.~5. variables

Fig. 7. (b) Behaviour of characteristic value Z (to the areas suffered by drought)

@ BAROFELIHBHIZOVT (Fig. 7 (b))

Hy =, KR¥EFR

313

BLEBOEHIKRESDIENITG T, £ DEMICHERZE . KEFHREIC X ZKEOMEE IS
T e, ERHEE LTESTH DL LEEA OGNS,

Hie: R, 8L, BE, FHHEW, MM, LB, #il, SURE, KSR, KB =R

HREKBDDE L, BFKOEKEE SIS,

Table 10. Regional classification based on discriminant analysis.

classification

Name of City

N
Nig
N
N

Ny

Shinnanyoh, Ube, Imabari

Nohgata

Fuchu, Matsuyama

Kannabe, Yasuura, Hatsukaichi, Ohno, Hikari, Hohfu,
Ohzu, Niihama, Ashiya, Okagaki, Koga, Miyata

Iwakuni

Kumano, Nakama, Sasaguri, lizuka

Mihara, Ohnojoh

Kure, Fukuyama, Onomichi, Itsukaichi, Yanai, Sanyoh,
Tokuyama, Tsukushino, Dazaifu, Mizumaki, Munakata
Takehara, Tagawa

Thara, Kasuga-Nakagawa

Ohtake

Onoda, Yawatahama
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Ha o PrIE, BN

WFKICEE AL, KR RERKCEY 3WEKECZ LD,

Hi : $IE, &H, FBE)

B RADIZL, 56 AD 7.8 AADBITICED 2 WROERENSKED -1,

His : KAT

BHEREMZ LS 212, BAKADDHRIICE 185 KOMMEIKEL INBE T,

Hs : /NFFE, J\iRE

o THB R N B HH.

PlE, CZTROEEED S, BAKOVER LIcH, M LIS - 7ot agI Licds, RiEicsnT
12208 2 T, BEICBNTII23EATR 4 &S MOMFNET BEERE L -, L L, TOEAIRN
X<, SOOBBEEN, ST, ZOHHRHHCEELTVWE EEZ SN, 2 LT, Emickkiic
S L, ABBEMERBAHAEIETO CEMNBAMNEDOE 1 TH B EE2EIH TS, 4T Table 10
EEDHTHL,

B, MEOBRERELET L, EEOICHIT/ROIUKRICHYD ZEIGMHBERE LTHDR,
BARIZBOT, BE U FRIUKST S 3 0EPBAEEET S I bbb, €nSTiRIERIC
T UL, Ak FARERE LT, BARENGSEBKOEEE TO—E UEERDERSEENS,

4 & b O

WARISED LEMBEBK K ERBECHEH LSO TH » T, BEDKFERES LUKERBEROE
BRSPS LT, 4% 3V - BKRBAUURET 3 ENTFREINS,

EHETE, FEINZEBANOHELLVMETHOBEYE SO LT LI, BRDELE GBAR
) BXCERSRETZ0LEOD BRRLE 5 —Y) REAEBLT, EERMTE JCHFIBEE
ENSFHICLDEKEESAD EEBIT, BARKOMBIES BRELDOTRHERST,

ZORERETEDBEUTOLI IS,

1) BAEEO L. 25 AN TEEDTOBUT, 17 AR TOBUTORRE L WEE, BKBECD
2T

@ WORBTT, EPEKE, HTABRKSNZEHE, RERKOMY, 5-6 HORKRET-8 D
BKBODE, MKADDHTICK » TEES NEBH OB BEKERES HE0ELERD S,

(3) EAMRA UIIBA, MR KEES, EMGOESKEE, BAOELICHEZI,
HKAD, AR, B, HTAKBERKSNZEE, BUKROMUBKSTHIE, BLSEZEDS
*+5,

ABOBEE LT, LROBHRE-BLAHTERTEAREBRT 2 &L bic, BRFIMICEKE L
5%, MEAKA LT CEMNEL NG, ZOICIE, MKROKMIr —vOIRERDPS I EED
BAADC &, BARIEEDHE, i OKMAKEICEE»Mb 2 RKOEKER, 51K, T
DL FEARMHRIE R AR DR D E VIR EEMEI NI BARRSEE O e F — 2 BURES N L b HBBEEE-T
k3, bbAHA, 5 UEF—2 OWENEHTH ST LRV KBTIV, BROBREEE,
SITHIRE, BRI EZRE LTV DRBARAREL >TZ LD,

VNI LT A AREOREICL D, BKOEREEM 7 v KL ML, 203, KEEMED
BiE, WRES/KEEEOEER EBASENOERE UTRIUDTEEEET 50

2 E X ®W

1) ®EST - mBE— « HLI : R - SEERT, ERFESEFERREATE 2, EaitiR, H.56.
11, pp. 224-227
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