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“AGRICULTURAL BULLETIN OF SAGA UNIVERSITY” was renamed
“BULLETIN OF THE FACULTY OF AGRICULTURE, SAGA UNIVERSITY”
(abbr. Bull. Fac. Agr., Saga Univ.) from No. 51 issued in 1981.
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Studies on Volcanogenous Soil of Unzen Volcano (Part 7)

The characteristics of ‘Kashinomi Soils’ distributed in
Shimabara Peninsula

Tsunayuki YANO and Kazunari YAMAGUCHI
(Laboratory of Soil Science and Plant Nutrition)
Received May 20, 1981

Summary

This paper describes the characteristics of ‘Kashinomi soil’, one of the volcanogenous
soils distributed in the Shimabara peninsula, Nagasaki prefecture, Japan.

‘Kashinomi soil’ is distributed mainly in the north-eastern part of Mt. Unzen and also
in Futsu-cho and Arie-cho in the south-eastern part of Mt. Unzen. ‘Kashinomi soil’
appeared to be pyroclastic fall deposit in an ash deposit V(B) layer. It was so hard that
it might be indurated by some processes as yet unidentified. The weight percent of heavy
minerals in the fine sand (0.05-0.2 mm) of ‘Kashinomi soil’ was smaller than 109, Heavy
minerals consisted of augite, hypersthene, hornblende and biotite. This showed that
‘Kashinomi soil’ was derived from augite-hypersthene hornblende andesite with biotite
as a parent material.

Light minerals in the fine sand of ‘Kashinomi soil’ consisted of volcanic glass, pumice,
plant opal, quartz and feldspar. In the fine sand, volcanic glass was contained in the
largest amount among those of the other soils: feldspar and quartz were contained in
relatively small amounts as compared with those of other soils.

Since the 4C ages of humus in the ash deposit of ‘Kashinomi soil’ was estimated to
be 201004-350 years (196004330 years) B. P., ‘Kashinomi soil’ was found to be one of
the oldest deposit among the other volcanic ash soil in Kyushu,

‘Kashinomi soil’ contained the largest amount of sand and the samllest amount of
clay among the soils tested. The soil texture was shown to be clay loam. ‘Kashinomi
soil” was weakly acidic, had the base saturation degree of lower than 4%, and contained
a low amount of carbon.

The clay mineral contained in the —2 y fraction of ‘Kashinomi soil® was found to be
mainly allophane, and the crystalline clay minerals were contained in slight amounts,
except gibbsite.

These results indicate that ‘Kashinomi soil’ seems to be one of the oldest volcanic ash
soil in Kyushu. ‘Kashinomi soil’ is characterized to have the largest amount of allophane
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still now, for it is thought to have indurated after volcanic ash fall and to have been pro-
tected from weathering.

I #

BWBBEEEOZRM KGRI, AKDD -, Ao, MNEEITL,
LEEOKE, BfELTERASNS. ChECOMETIE DLOKYE LA THS.
‘DPLOE BFEEEFTASNS ‘=41 LABRKIEHULTHS Y, ‘=71 Ok icHE
TEEWEL, {BAROEXLDTHEUAIMELBRIED, BHE LTSN, KKAPMWAR L
KEDAALLT, B Z3ERETHYBEFTIE O N LEENL L. L LEKS, DPLOK
MMEELL KHLBARIE, FOWIOLDIEYOBOMENAEIN, KidEREOFHE
D—2LiD, BEILLELDHTNAS.
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<, COIBINFRBEEHORADPBULEOSDE ‘DLOKLE LERLTHEEZTITD
7z, ‘D LOELE O—FFICONTIZI7IEY WL Uich, £0%, ‘DPLORIE OFAIY
WhLE, —k#Y, REERBIUHLOBRE ERDWTETOMRAEBOT, ThoDH
REHRETS.
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I #ETEBITERBRALE

L gt %
#3583 Table 1 R L7, R/AMAES6H T, #EALRIRAKIKLRT, Rfho
PR LEEEE RO, RIRUTHMALEE L.

Table 1. Locality of soils

Soils Locality
Azuma Mimuro, Azuma-cho, Minamitakaki-gun, Nagasaki prefecture
Mizuho Nishihara, Mizuho-cho, Minamitakaki-gun, Nagasaki prefecture
Kunimi-1 Hyakkadali, Kunimi-cho, Minamitakaki-gun, Nagasaki prefecture
Kunimi-2 Okuuehara, Kunimi-cho, Minamitakaki-gun, Nagasaki prefecture
2. RBRAE

FTIEEEE IR LW EE CESOTREBELSHRLTE 7. BN EOBMEMHX
4312 Soil Survey Manual® 3 X £ TavLor and PoHLEM” @ Soil Survey Method %# & L THT
(A

—REP D RERABOFEY ¢, 02~0.05 mm OMPICONTITE -7, REFEROWER
HETA Y F—FWEITERAL.

TBo A EAEE IR BARBARKE - THllEL., TaAar ) ALK SBRERARI 2
O ERDNT, ROFETIUE L.

NayS,0,-NaHCO;-Na citrate ZLERIC & 5 B MR K & (2 MEHRA and Jackson #:%, 2% Na,COs
BTk BERBIELRI Jackson 1Y, 0.5 N NaOH M Bic & % i H% &3 HasaimoTo and
Jackson BV kb Eh FHRE Lz, HEEHOREIIL p DI T X Ba#r, &
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L. ‘MLORLIE ONH

PULOKLE BEOHE CHELTEZOHMRMEPPEL, EMGLETO T ETD S
AHURER O ORFENT, RN, TNy, EETHO AL E & CEAE KB O AT, HERKIC
AAELTWS. LL, DLOEK L oRBELAMMBMBEENERILTTHE. ‘DLOR S
DELE AT T, AU ROMKE, SR 300m BED T, ‘DPLOHEEE D
OhBESE, MWW T 15ecm 5 15m BET, SHIZEEl, BBEBLrEL-Z. T,
‘DLOELIE OMEIL 1I5em EHNHDOD S 1m DEEFENSDFTHB L, LortbklIK
TR TO D LDg g OFHEIERK Ocm TH -7z,

2. TIEERETE & RITSEAX S

LI R & AL B X ST D T IE Table 200w Uic. Sk L+ oo 4 s 12, et
WP 0B Tew, KR EICEAHMESBFE L, KINRKOHEFIREZ 4 iCitEBT 3 &3
HEETHS., L7ch-T, EES R LENMMIERO B ENXGETRED 2nic, Kot
HERET S L& biT, NS5O LBOEAEHHAPLHMB YO —KREWR EEL2HAN, LEOME
WX S 21118 -7, BHESORATIE, ZWMAKUKIEBED o — 48 11C 8 F O MBIK HE
Hoii.

—MICA T, BAKUKTIEOMTIERED, BHOZ WBEAR L LURBADEEEHHIDD
DISCIREOEBHELD I 2OHBWMBRUER L PLOE LS NADONBZBETH - 7.
HHTOLBHFRERREZ 2 DOREZTOLDD, ‘DLOELE DBADSALNEEDOLOH
H 7.

HA? 3BT ROEBOHIEMEIC D CTRAZMRSETEY, SR aLKLES -
fird» 5 Uz-a, Uz-b, Uz-c, Uz-d ® 4 BRAST T 5. T OHUTIZIT2ED HBHEM K "85,
X BHIDOMRE Y BhHh, ZTORKBCIOMBIZINTHSED, BURGATEDZHIC
RS g EE bR, ENORGICENE, DPLOELE Bbhs 1#EiE Uzc
BicgIhTin3,

BYRFERR 7 v — 77 i KRB 2 4 IS LT3, §bhb, FAhois
forh R KK (Fo), Gkl s (Fo), BEKIUKE (Fo, KB KUKE (F) ©, &
FRHCLTHE. ‘D LOELE 2, ChoORATRFRLS 2FHEOHRMEKLKE (F)
WIET AL DIl a4, FHHEBZNDT, do&h LU,

HA TR v — 7" OBMXSEEESD S HOBIKE & IZRITS 08, %Mo 1Ew
MHE SROUTRR Ok, LBOBARNHER E»S, RO LS 75 MW
B UTc, $7b B, ZoWii 1A, IB j4, ITA, 11 (B) @, IIA, I (B) fg, IVA,,IVB
B, V{(B) &, VIA B, VIIA, Jg, VIII A, VIII (B) [EOEMRG» S 5.

PLOELE 2V B BELLOR, DLOFEE BB LA LEEE LS, Gk
o fo IR, NBEESS, HLERESEBENDE (, LERRRE T, BEEAMBORE ST
BMUTKELST, BORENEZIETHALDTHS., AR DLOE LW LBbh s 8%
Uz-c & LTWE Y, Uzc BREREBHEPLPPEZ, BEEOET/NI, BOVIHNERET
BO DLOKIE Q2B TETHAHS.
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Table 2. Brief description of the Azuma, Mizuho and Kunimi profiles

Soils and Layer Depih ‘ , . . ‘
sample and horizon Color Structure Consistence
number (cm)

Azuma

A-1 IA, 0-13 7.5YR2/2 subgranular very friable
A-2 IB 13-53 7.5YR4/6 granular firm
A-3 ITTA, 53-105 7.5YRI1/} granular firm
A4 1I(B) 105-127 7.5YR2/2 blocky firm
A-5 V(B) (K) 127-164 7.5YR2/3 angular blocky very firm
A-6 VIIIA, 164-199 7.5YR2/1 blocky firm
A-7 VIII(B) 199~ 7.5YR6/4 structureless firm
Mizuho

M-1 TA, 0-30 10YR3/4 subgranular friable
M-2 1B 30-50 7.5YR5/6 subblocky firm
M-3 1IA, 50-80 2.5Y2/0 subblocky firm
M4 1I(B) 80-108 10YR1/1 blocky firm
M-5 V(B)(K) 108-170 10YR3/2 angular blocky very firm
M-6 VIA, 170-182 7.5YR2/3 blocky firm
M-7 VIIIB 182-199 7.5YR4/3 massive firm
M-8 IXC 199- 7.5YR5/6 structureless firm
Kunimi
K-1-6 V(B) (K) 109-154 10YR2/2 angular blocky very firm
K-2-5 V(B) (K) 64-104 7.5YR3/3 angular blocky very firm

(K): Kashinomi soil.

3. —R#E&EWY

mppho—kggit Table3 ® (1), (2) FLx. BHPOSRIBIBE VIO Bz,
mERIcPEd, it VB BO ‘bLOoERE b, I08UTTH -2, BHEHO
BEREAEL, YA, ANG, RER, RERKEET, CORICBRINTOIRLM,
Mt BN =KL VCERNEEEOIRBT, »v7 vAREMCED SR, FEEHY O
BHRELBEMCELOERBED OG-, BEEWOBEB L CHESD S, Lokt
ORMRIFEEREEAANTLAECHET S KIIKLEETHE LELNhS.

Bg¥iL Table 3 @ (2) iz, BT KILT 5 =, B, EAR, A%, BRULET,
REHOBBRFEHICHBALBIT VS, MY c3EsBdohi. AZEEROKRLT S
A G DLUOERIE THBE V(B BickdHL, VIIEBcE@Eduh-7. KT 5=, Ak,
BEROBBBEAELBE, BITEDRERYD, TR KUF 2 EREDL, KT 72 EEBRFOR
bERTCHhEDOERED SH.

PLOEIE BMOBITERELTKIUT S 2%, FE, EREPEM. Lz T,
KA T R EREDHIIL.4~T.7, Tkl 5 R EEROKIX0.78~1.64T, thoBO £ hic
HBLUTED 7.

FHEDOXSi, KiFF =R, AXEBLICELGONB P LEBBEHTENFHSNEC L, ‘HLOD
FEE WK F I ABE L, AX, BABDEL, KUF5ALAEOEBIEKUTF = &
BERORBE W &R ER, TENERBORBMEENRSETRIOBAK, BELRDTLENLS
LIicBbhs.
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Table 3. Mineralogical composition of fine sand fraction (0.2-0.05 mm) in Azuma, Mizuho
and Kunimi soil

(H (grain number %,)
Layer MW (%) Heavy fraction
Soils and horizon  pne PN Aug Hyp  Hom  Bio  Op. I
IA, 55 45 14 24 20 5 37
1B 54 46 18 26 19 3 34
1T1A, 42 58 18 25 26 6 25
Azuma 111(B) 11 89 10 19 25 4 42
V(B) (K 9 91 12 18 20 12 38
VIIIA, 58 42 15 32 14 4 35
VIIIL (B) 34 66 28 23 9 2 39
1A, 55 45 10 19 22 1 48
IB 51 49 12 17 24 2 45
I1A, 11 89 16 39 18 3 24
Mizuho I11(B) 7 93 18 40 16 2 24
V(B) (K) 7 93 14 33 25 2 25
VIA, 18 82 18 25 18 2 36
VIIIB 55 45 20 26 18 3 33
1XC 47 53 8 12 12 1 67
Kunimi-1 V(B (K) 6 94 22 29 15 3 31
Kunimi-2  V(B) (K) 6 94 16 28 20 4 32

MW: mineral weight; HM: heavy minerals, specific gravity higher than 2.85, weight percent;
LM: light minerals, specific gravity lower than 2.85, weight percent; Aug: Augite; Hyp: Hyper-
sthene; Horn: Hornblende; Bio: Biotite, Op. I: Opaque Iron. (K): Kashinomi soil

(2) (grain number 9%,)
Layer Light fraction Gl:Qz:Fd Gl Gl
Soils and horizon contents in ——— ——————

Gl Pum Op Qz Fd fine sand Qz Fd

1A, 31 14 7 11 37 3:1:4 2.8 0.83

1B 26 18 5 7 43 3:1:4 3.7 0.60

I1IA, 26 13 6 47 3:1:5 3.3 0.55

Azuma 11I(B) 32 11 6 10 41 3:1:4 3.2 0.78
V(B) (K) 46 11 8 6 28 5:1:3 7.7 1.64

VIIIA, 14 22 6 10 48 1:1:5 1.4 0.29

VIII(B) 10 34 6 8 42 1:1:4 1.3 0.24

1A, 15 26 8 11 39 2:1:4 1.4 0.38

1B 20 23 8 10 40 2:1:4 2.0 0.50

1IA, 19 6 8 9 59 2:1:6 2.1 0.32

Mizuho 11(B) 15 7 9 8 62 2:1:6 1.9 0.24
V(B) (K) 26 27 13 4 31 3:0:3 6.5 0.84

VIA, 29 18 9 9 35 3:1:4 3.2 0.83

VIIIB 7 35 20 6 33 1:1:3 1.2 0.21

IXC 1 38 24 10 28 0:1:3 0.1 0.04

Kunimi-1 V(B) (K) 35 7 6 8 45 4:1:5 4.4 0.78
Kunimi-2 V(B) (K) 45 5 10 7 33 5:1:3 6.4 1.36

Gl: Volcanicglass; Pum: Pumice; Op: Opal; Qz: Quartz; Fd: Feldspar. (K): Kashinomi soil
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4 BREZFERK

EAKILR LB R EERAERR—RICE L EEbhENns b, RETT oHBERI KM S
hTnis, 22 CEIKGLKEBOHREREMD , HRINWSHFETHS P LOKIIE 28
kK EBORB LT 220, BETA Y F —7HESEHLT ¥C 2% Uiz, £ORE,
‘P LOELE OHEFFRIZ20100+3504F (19600 +3304¢) B.P. TH -7z, Chid HC OpHE
I857304E (71 » 2 i3 Libby Ofifi55684F) ITH-DWWTEHE S, FEFKIB0EL D IpDITHHE
¥ UEB.P) LLTRINLLDTHS.

‘DLOETE OHBAERIT, HEEEEINTOARLMBFROLBERKELT, EhDTEHH
LOTHD, PLOELE RPEHFTEDSOE TR ‘R=nr OHFEN 22700 £4304
(22100 £41548) B.PY [C R IGE O RIICHBE L D TH 5.

5. TROBILEMME

ORI Table 4 It L7z, ‘P LORLEE OREGRIZ2.8~6.1%T, —#IT
Wiz otz pH 3, HO 8@ pH & KCl i o pH oA Bo 2 itk UTH
S, EREIETE D 1. EEMREIZABLU T TED . MERAESKNOIZbPhb TR
BSHBADIIR, 7w 7= yFKILK 84 O Permanent negative charge 847 7eHToH
3LEbh 3.

O BB TS RAM0% L 1T, MOBLIEO Zhic i LT <, Hita 30
BUTTVE otz Lichi-T, Hitlpoho 7TU TR, LR CL~
LiC T, 2EAENPRETHS. HHEF2.7TELETREDL S

DPLOETE BEBEASTOOIR 22D ST, BHESEL, Hitd@sdid, #t
EBOHANS NG &iF, LTV A7), Mt 2 kAR <, Wt {hcks
RTeHrLEZONS.

Table 4.  Analyses of Azuma, Mizuho and Kunimi soil

Layer  Car- pH Degree Mechanical composition (%) Tex- Clay Truc

Soils and bon ——————  (9%;) of - ture den-
horizon (%) H,0 Kl _ Pase ~Coarse Fine gy gy cray Sand ity

1A, 58 4.8 42 47 3 14 17 39 44 LiC 256 238

IB 1.6 49 42 8.1 5 14 19 33 48 HC 258 266

TIIA, 59 5.1 4.3 2.2 9 12 14 37 49 HC 346 261

Azuma  TI(B) 49 5.1 45 3.2 4 18 22 30 39 LiC 181 260
VB) (K) 34 52 5.0 3.6 10 31 41 31 28 LiC 069 276

VIIA, 62 53 43 2.4 514 19 32 49 HC 259 259

VIII(B) 0.4 53 40 188 19 25 44 24 32 LiC 074 270

1A, 104 4.9 43 6.5 3 9 12 37 51 HC 416 2.37

IB 46 50 44 3.7 9 9 11 36 53 HC 465 2.65

11A, 0.2 48 4.4 25 2 8 10 51 39 SiC 393 259

Mizuho  II(B) 65 4.9 4.7 2.3 3 14 17 49 34 SiC 199  2.58
V(B) (K) 29 51 5.l 2.5 12 48 60 23 17 CL 028 274

VIA, 46 50 4.6 2.3 4 11 15 33 52 HC 334 273

VIIIB 29 50 44 3.3 3 10 13 30 57 HC 417 275

IXC 05 52 43 4.9 6 13 19 28 53 HC 279 -
Kunimi-1 V(B) (K) 6.1 5.1 4.9 2.3 7 35 42 37 21 CL 050 2.69
Kunimi-2 V(B) (K) 2.8 53 5. 3.4 16 28 44 31 25 CL 056 277

(K): Kashinomit soil
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6. 7L UBMEBICE D BRRIRARE KURLEY

7ouh ) ALERIC & B MRS E G Table 4 [T U, OpLogtiE o7 s ) NEITK
ZEAERIE, D LOELE O LERS RSO LRI RBLT, 2% Na,CO; MMEIC &k B
g @ b 05N NaOH MBIC X 2 BMAAROE S, LA -T, T4 Y LB & B AR
WO R~ BTHE LIPS,

pLO% i OR+443 Table 5, Fig. 1, Fig. 2, Fig. 3 wmlr. S R
Gibbsite, Kaolinite, Vermiculite, Illite, Chlorite T, Gibbsite {3 LBIRIIC T AL, MDD FE SR
TEmERIIEE DL ST

Fig. 1 QBB RERMHT, PLOKLETSHS VBH 124D g 14 & el LT, 320°C
f+3E 1c Gibbsite QR Y — 7 855N/, Fig.2 @ P LogEE oRmadikTid, 4
IO -1 2 b 320°C fH5EiC Gibbsite DRBE— s @D LNl Fhod FoL®eE b
140° ~150°C DML BRI & 870°C WikOR#M e — 7 BH LN, ZOTEET T = ]
AT 2RTSDTHS.

Fig. 3 LR LTS HFARBUL A <~ 7 1 AN DEARY AT, 4EHAD ‘Lol
WS R 1200~800 IC 0 T HRIE VIR s A S, WRHRAR AL i 3 4 970 fHiEiIc®H s
Lo, Ta7 xR mEFRTNS, BEICONTOEARY P AT, B 970~940
KM & A3 SN, Chid Imogolite? 2 DEFLEETRYT SO THS.

Table 5. The weight losses by alkali treatments and mineralogical analyses of clay fraction in Azuma,

Mizuho and Kunimi soil

Layer  Dithionite- 9o, Na,CO, 0.5 N NaOH Insoluble

Soils apd sotuble ~ soluble soluble fraction Clay minerals
horizon - o0 (%% fraction (%) fraction (%) (%)
1A, 15 8 18 59 Kt, Vi>It, Ch, Gb, Mt
IB 15 6 28 52 Gb>Kt, Vt, It, Ch
I11A, 17 7 21 35 Kt, Vt>Ii, Ch, Gb
Azuma IT11(B) 16 9 19 56 Kt, Vt, Ch>1t, Gb, Mt
V(B) (K) 16 13 35 37 Gb>Kt, Vt, It, Ch, Mh
VIIIA, 16 6 23 55 Kt, Vt, It, Ch, Gb, Mh
VIII(B) 10 5 25 60 Kt, It. Gb, Mh
1A, 16 5 22 57 Gbhb>Kt, Vt, It, Ch
1B 12 9 22 57 Gbh>Ki, Vi, It, Ch, Im, Hh
I1A, 23 10 8 59 Vt, Ch>Kt, It, Gb
Mizuho  II(B) 17 14 12 57 Kt, Vt, It, Ch Gb
V(B) (K) 12 17 35 36 Gb>»Kt, Vt, It, Ch, Im
VIA, 12 9 14 65 Gb>Kt, Vt, It, Ch
VIIIB 12 11 15 62 Kt>It, Ch, Gb, Mh
IXC
Kunimi-1 V(B) (K) 15 22 23 40 Gb, It>Kt¢, Vi, Ch, Im
» =2 V(B) (K) 15 13 31 41 Gb>Kt, Vi, It, Ch, Im

(K): Kashinomi soil Gb: Gibbisite; Kt: Kaolinite; Vt: Vermiculite; It: Illite; Ch: Chlorite;
Mh: Metahalloysite; Im: Imogolite; Mt: Montmorillonite; H.h: Hydrated halloysite
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Fig. 1. Differential thermal curves of <2 p« Mg-clay

prepared from Mizuho soil.
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Differential thermal curves of <2 ¢ Mg-cl-
ay prepared from Kashinomi soils in Azuma,
Mizuho and Kunimi.

Infra-red spectra of 0.5 N NaOH soluble fraction.
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Difference spectra between dithionite-citrate treated
insoluble fraction and the residue remaining after 0.5
N NaOH treatment of <2 g fraction prepared from
Kashinomi soils in Azuma, Mizuho and Kunimi.
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A Study on the Maximum Flood Discharge of the River
with Small Basin in the Western Part of Kyushu District
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{Laboratory of Irrigation and Drainage Engineering)
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Summary

A study was made on a method to calculate rationally the extreme value of flood dis-
charge.

First, Depth-Area-Duration (DAD) chracteristics were investigated using the data
of the maximum intensity of rainfall per hour which had been observed on the basin of
the Honmyo River and the magnitude of the peak of flood flow rate from this basin was
given by the equation (3.10). It became clear that the curve from the equation (3.10)
enveloped the peak discharges of flood records of all basins in Kyushu district, as shown
in Fig. 3.7.

Secondly, the 0.5%, (200-years return period) probable intensity of precipitation per
hour was calculated on each observatory in the western part of Kyushu.

The coefficient, K which gives a peak flood discharge of each basin was determined from
DD characteristic of cach observatory and the distribution of K values was shown
in Fig. 5.1.

Finally, a method was studied to calculate acculately the flood discharge flowed into
a dam with small basin.

A water stage curve was approximated to Lagrangian interporation polynomial. A
peak discharge of flood and its time were calculated acculately with the polynomial.

The results agreeded with the observational values sufficiently.

L £ X 8 &

FINSBEOEAEAATHEDTHBAICRET 2EHRFENICEL - T, LRBOBRPILEE
MIZEET 57 — A0, RETIXI9674E 7 HEMTHRERTOABEN, FHEMNEKRILY
THHRBREFE0RCRATVS. KEOXFERRMAKr -/ HBEEKRACKTIRB I TONR
BARRLTCWC E8E—REBTFohD, ¥/, HORBRIREEINEBO KBS IR
BHRTE, DEDOESSDLSEHEZIVILL. INRBOBY, BiOKERHIASNILD
Bk HEE, BEKTbhaC &, EFEBHER ¢=CAG %% (m¥/sec/km?) T, Jui
BB R (C=56) -t KT SERERBAINS C EBB0,

EEHED FrhxTHE, BHERRTOMRREREZIE, 8L, DAD #ifickhBHRO
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B« 2R EE D S Icd B BT, GRS S R Uik R LA U,

PR EPEIHRBIC B 3 5 B R K OBl D o BRI FE (DA B KESEZBOIET
2ERELIZ. U7, il 435km?) OHEBHEBASIOHWIOERHL, MEEHOBN
HBERNBEIMTICE TN TV, CORMRE, BRICBOL TR KANBESTHE Uik g
O, MBREABHBEELTRLT LRI B - DTH D,

AN R st B s A2 (1.1 1R,

(1=K_ A-0-139 exp (_0_0057/10‘64) ......... (1.1)

P22 L K:19.4. WAEJINC B B Bl O Bl Kk i RiI3T-<T 1D Kk > THAPUKEIILT
W3, UL, Bl aBicsd 2 8L KEMIEER QUK LTWEL., 22T, migREL
i, BRBEOHEICE-TEE I EH K HZEIEL, BHRRE I TUKRT LI EARL
7D (12) TH3.

(/:46.3/1‘0-139exp(—0.0057A0'64) ......... (1.2)

KEEBELCHUATEBRNER S GEBETHY, M holBEsksnk.

FUMIC 35 1) B BEFE oD 5 K MR SR (2195748 7 H25 M 38/k U 2o ki oAk ERE, gi ik Aot
WEBTEBMENT WA, ¥, YHOWRHEFELRERVCEHNBROR S WHTIIEE
R BRBERBMIN TS, N (C100km?) 2 Eahid, dRARKERO BRN
TR L b DAD ity (1-2) SRBOBREHHRSE kBN, Pl &bl Y
ZENMBARBRELUKRTIRTTHS, 35, REZEDTHIERABFEED, 5RO
g sEEoRKBEE AR T, BUNMEOEWIIE R T SEROE > 1088
AEOEBBHBEEHEL, Thh S HRBHMRRERD T, € O MO R KRIK
MEES. TOXINELCY->T, HRKEREOM KEE KRB EZFEL, KOEH
KDOWTHEE, SFAFHEREBE LY. SO TEHEEREA PO & LM RBNAOMH
RBMEEZRD, PRBICB T 2 HHOBKBIEE T L.

T, BIRIBERBEIC Y > TN S At BY 2k BREEESRA L, HEEEEAL
7.

2. B W m B

W TR SRS AT I L7 BE R R O BT & Tab. 2 140, /22044 Fig. 2-1 1Kiid.
MAROZBREBEMGT LT & &, RUAMAS D AHI OB SRR D IS - 7.
IRELBREMPS 222 — 2 =T D KIFH T L OMHIE (Ri~Ra) K%, 2D Bh5
1, 2, 3EMOABERIEICD T KA Tab. 2-2 1237, 227 L, Ry O A& R,
RURy EOABEHREL T LB LRZOODOT, Ry BEADREEEL, Ry, Rz 20T i
FO—EOBRTRAE LR EFNTHhRAT S, 2%, Ry Ry @A K - TRHREREAME
TRVLLDBEEATWS, EEBECKRBBNRETII1967.7.8 ORMN, FEHRARH)N
R TI31957.7.25 DHEB AKREROBRAMMNE . o7, BEEESH LOLESIT>0TIZ2
DSOERBRBHCETIATNRENOT, TOHRREE UHMEREERL TS, BhM&i
Y, ERHETFTOMRIOOTRETELLLE, RKkEER2LLOTERRLED TRHMAICR
ET252&ETHS. F0 1% Tab. 2-3 TR, 1957.7.25 O#H B AKERTIE, EModest
HIAKET 3T, bPEEOBRMERETIRARD 144 mm/hr (HFHRE 1106.4 mm/day) »s
mAIhT 5. UL, #930km BENAHETIE 76.0mm/hr, X CHWBERTKERT



