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(i) BARISERA%E 1 WRiBAAL THER
Ihi-PEl - MEERhIOE LT, WHEF IV
HTIED, ElEEHEREIEET LD
iCF v ) T — 3 VET - THAIEES
o —siE Up [mm/hr] %23RD1-FEE
WF 2-2-1 ThH 5, iD/¥7 » — & 3EKD
BEIAEEST B3 Lk - THEESZT
BWODTHEIREIETRDIMEEH 5,
BEFEIBAGIAS 10 4340 5 1 BRI icE D B T &
& - T, BACEBKORILED 25T
ZRDESITEZ B, K 2-2-1(a) (3 10 53f]
I 1lmm DEWRSD - EEDOEAINEE
HThHb, (b)id 1 BEIC 1 mm H—IicfEl
W& HGEOHRNOETFTH 5, RBILHKRET
BRI O MR AAD B Eickd, D
L O IHEAGEREH O v — 7 HE Up 11U’
NEWDT BT EIIT B, FIERT 10 S8R
DEEIEIR, T OBATINERIR R 12,
F/, KETRE22-1ItRLitEBD 1
PSRN DB RN XS 2 AR R A R
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F2-2-1 1FEBBAKCERN I 2 BAE
ZBHM oY — 7  BAI : [mm/hr]
E7k No. Hik Bk =
1 0.25 0.75 1.25
2 0.80 0.75 1.00
3 * 0.65 4.00
4 0.30 0.50 1.50
5 0.22 0.50 1.20
6 * 1.05 1.20
7 1.00 1.20 1.00
8 0.75 * *
9 0.75 1.20 1.50
10 0.80 0.75 0.80
11 * 0.75 2.00
12 0.50 0.50 1.00
13 0.38 0.75 1.15
14 0.40 0.75 1.00
15 0.60 * 1.00
16 - * 2.30
17 - 0.80 -
Sy 0.56 0.78 1.46
10min € 60min
: £ o
£ =
Up .
Up
Tmm Imm

(a)

X 2-2-1 fRFroBEOEVICHIEL -
BRI E RISk oiHE

(b)

oo WiE DRARIFIR 2-2-1 IR L 72BARICHED T AR ICRET L TA L 5,

X 2-2-2, X 2-2-3, M 2-2-4 iZnZNEIK « Bk « NE DA I W THAIIRAS 10 4
Do 1REICED 5 C SIc & 0 RS EBIMAER S N AT 2R LTV 3, (a) 12 10 SHBAID
EEHOR IS 2 ARSI TH 0, (b) 13 10 23R 1/6 mm OFERIAS 1 BSE%kEE L 1218480
ERERHANA FO 757 TH B, (c) 1 1 BEHEAL O BEHNIG L - IAIE R ©H 5,

HIRICBE L i3 10 SRIEEHIG U 2 OIS AR (a) D S BRE hicnd Fr o5 7 (b) &
1 Rl EA O ERHT IS U e ERDEEBEEL (c) A TEIc—H L T 3, HlicsB W Td (b), ()
BRE—HLTVE, RBELBWTEVLOLR—EBELTHE, B, b it L ¥—2 ke
EL, E— 7 OFRERL B VHSIEOTN A2 T 2hMHRHSEL KR TT 2L VWS BLEE
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= - -
< < c
5 E 5
S02 So02 g 02
E0) EOJ E o1
12345 123456 0123456
t(hr) t(hr) t(hr)
(a) (b) Ce)
X 2-2-2 IR BAIE Bk
_ = ’E‘OL
— c _
€ 03 € £ I 503 T 03
S 02 2 02f-—— E;oz Eoz — S 202
£ £ € €
E O £ 01 -— E01 — o0 E §0|
012 123 01234 0 12
t(hr)

t(hr) t(hr) t(hr)

(a) h) )

K 2-2-3 BokoWAIGEE B 2-2-4 a0 HATIL SRR
Note : (a), (b), (¢) IFAXEH

otee TO&KD AR NIETORMNKOWMO KO L S E2YRE-TWE EBbh 5,
1 BREEAL DB 53R 1 AR E B D IR K] 2-2-2~[X] 2-2-4 D (¢) iR L i TE % LA
TREMEEDH DB EET B, BLRICHIET % Up DIEIZEK 2-2-1 hOFVHEEER & > TH T,
WHEZUEP S EFT VDS A =2k 3 NEEMoe 7L THO O 2-2-2) K, HIb

Up=23%x1072 A"+ ER'T-RR*®+ WTI"'« P**
ZIBHT 3, 72720, CORIIKRIENE P WHTERE LTI AN S TWAY, R TRk
W P & AR ERE Up ICABBIRER A RV S EMTEX B 10T &%, BRI TRICEE
LA P osRERRITIc AW S h 2 BADEERHM O ¥ — 7 i Up #IRET 5 MVTEHTH
BEVSREMIEED S PAMNERD OAST I EE L, LIL, ERENRELTHEGES
EZ, ok 2-2-1 1R LIS Up DfEicE—> < &5 P=200mm ZLA LT
Up=3.6x10"2 A M. ERV.RROS« T
B85, K 2-1-2 OGN ERKT 2 8EH D% (2-2-4) cRA L THIKT Up=0.78
mm/hr, X T 0.79 mm/hr, RX=ET 140 mm/hr 218535, BIRCTEAKKEEE L -1,

(i) wHEE FISOEBRIRELRIBERITOMRE L — b ¢ [mm/day] & & » THRAYIH
B L mm] BRESN, ZOLfFA2/X5 4 — % & LTHED SHHBANSEE 5, Flkicid
TRt O TRIREEDs ST U 2o e K FIREACHSHE If Imm¥2 day V2] AEH IS oh T3 s
HIBZ Db &I EREEGD OED ZHEERET 5, YIEX IREREPRBEOIKR P
HEHC X INB I ERDBVEEZTEIVTH S D, T 5 &EFNGREROME PHFRIKREICD

(2-2-4)
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HMEFT B THA D, Ab, RAFIEREIISE If BFREKCHSE WTI 0 A OB E L TEBRY
LT EMEY LS A, 1935 Fh & 1938 FEORIDEIKIFNTH> 53K D 1= W 15 If DI
BREALTEZ LD If OETERE > XD L H IKIRET 5,

If=3.0%x10%WTI! (2-2-5)
EIMTHELIFE L EOBREEALT, RAAEBS, 720, qo DHfIIZ mm/hr TH 3,
Lf=6.12X10WTI 1eq; 05 (2-2-6)

% 2-1-2 hORBUKSHERE WTI 2 VT, BAWIEEKIEEf 2k 5 &, FAIRT 495
mm®? day V2, #pKT 23.7 mm®¥? day V%, RET 425 mm¥? day V2 L D RE TEKNGE
E 5T, )

(i) BHHFE JHEREAIFEE S[mm] 255 4 — % & L CTHRHTTRENE Pd » S BRWE
Pe R 5 LMW TE B, FBEMENS SERD 2FHEIFAEOEF VvTHEAS W EHL
%, Hib,

S=1.13X10*RR B WTI 189.4,035 (2-2-1)

JREID £ F N CRRHTTRERED &5 T, HEICRED» S S ZHVWTEIREEZRDTH
%, BERAENRET B4, TIBEAS N Fo s 7 ORI ELREFTEIEHEL 125,
& T (2-2-1) NIV FREE g0 [mm/hr] iITJE U TEALT 2B TH 5 WOl KIF BIEHE Isc
[mm!'®ehr %] 2D & 5 ICERT 5,

Isc=8+q3® (2-2-7)

B RN ONR E LicmkE|T Isc 23kb 7 (B 18 % 3-2-4), FHlsEc Isc 13—l %
WBIETTHED, F62XEKEL->1-DTEDIEEL b - THBOREME T 2, #hid
IR T 239 mm*® hr™ %%, ¥k < 80 mm'® hr %, X=E7 151 mm*® hr %% &1 -7, (2-2
-De 2-2-7) K&y

Isc=1.13X 10*RR 3. W[ '# (2-2-8)
L1 B, F2-1-2 DEM%E (2-2-8) UTRAT B &, R T Isc id 254 mm'® hr %%, $a% T 76
mm'*® hr°%, RET 218 mm'® hr % &120, RETEOBRIMEEL 2,

(iv) BEFRE HTKOPABED S BWEHKBE~OH»ABRDOES LD BHHE 3ED
T OXIR & L 7okl ISEHAMEA EIR T 0.05, BT 0.19, NET0.12 TH -1z, HEH
IKB~DHABRDOES D R TIBBBELTH - 12 0 FLEHREY O D5 H% WikiE T IREV
EFREN B, RIBRmEESAE FHSHIT RS S OBEKE S HERKERFEOH T /KBE <
HEEFRASNBHEAEEZT

D=1.0x10"2WTI-A% (2-2-9)
ARET 2, (2-2-9) REAVTEK 2-1-2 ORISRt I X D EEFKE~DO P ABBOR Y LA
K5 &, FRT 0.06, KT O0.13, RNETO0.05 &0, Bk« RETENELE 12, £z, #
FEHTIK « ANEHT /K DERGREUIIRD & 5 i —FITED 72,

e B RIREL Ac: 0.15 hr™!

R ERRE Au: 0.007 mm™Y2 hr~1/2

TR EN SN PO s 5 72 HET B ENINTHREIRE > 12 TOFHER 2 >OHD

5155, b, 12Q3FBRENSEFNDNT A — 5 EZRET B, D 1>B3FD/ 3
A= oENEANE LTS Fars 752 #BT 28 TH %, BREOHLOHIEERTH 5
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BRI SR OTARDS 2 2D 3 AFeh 515 5 DT DT (double triangle) € 7L &I B 45, &
OFFIH L TH 20T &\ BT ADT (arranged double triangle) & 5V EFES T &
g %,

E3H EFIOFEAHE
(1) BEE

BIEICIRE L /25 4 — 4 OHEEBICHEVRERD OB EHE T 2, Elll & DBESE LR
LT A, BEZHE TR LE T ICH TR TEAE 2 HETFNTHET LEREHICBRE2RRL
T T LT B, K231 ICHRIRE S oEE S NN T A =Y EIR LT, SOOI XS %
AW TEEKFICHTIZS, HELI N Fo 75 7 of%ERlE & g LT 2-3-1 (B,
2-3-2(B%), K 2-3-3CXED) I 4Bl oR L1, ThoRBEAEORH DA RATRL
too OB R BRI A(BED), BES@), C(HE) Kald, Eukblicxdd 2#HEOREE X 2
-3-21cB L7, RETRHIERE LR L HD/DIE L, ThidREBKTEE WTI 5@/ s

ZohkthEdbEroS5h5b,

£2-3-1 FEEMD SHES N5 A -y Si, % 2-3-2 IKHTRE P{mm] & b6

FI8x Bk RE L7:o {AFERNE 50 mm LT D& 10 #
Up [mm/hr] 0.78 0.79 1.40 H5H, E#EB) LVHFMmESZ SOk
If [mma/zday"/z] 49.5 23.7 425 i) Dt 1 W‘JOD&TE HD9 &‘“ i1 r%% (C)J
Isc [mm™hr—0%] 254 76 218 _ .
D 0.06 0.13 0.06 DFMTH 5, 120mm LI EDERS 10 #|
Ac[hr™!] 0.15 0.15 0.15 50 [HE®B)] oMz, TBIF(A)J

~1/2y, .~ 1/2
Au [mm~"*hr~"*]  0.007 0.007 0.007 DIHD & D5 3 FIA > TV B,

£2-3-2 HEBFHBICHBIF 2 ADT EFLOBFEEE

N ] & # B3 R =
0.
B4 E Plmm] # &% Plmm) & & P [mm]

1 A 68.8 B 726 B 108.1

2 B 154.4 A 99.0 C 245

3 * . C 18.1 C 98.1

4 C 1055 A 62.2 B 96.1

5 A 69.8 B 54.1 B 79.2

6 * * C 485 B 77.0

7 A 88.0 C 34.5 A 2386

8 A 121.0 * * * *

9 B 43.1 B 66.4 C 388
10 B 246.2 A 203.6 C 54.2
11 * * B 97.8 . *
12 C 86.7 B 53.7 B 184.9
13 B 149.0 C 32.0 C 67.1
14 C 100.9 C 427 C 16.6
15 C 186 * * C 92.0
16 - - * * B 92.3
17 - - A 52.7 . -

Note : A, Bif; B, %@ ;C, HE
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g & : I S
_ 10 _ 10 ~ 10 Y .10
o« « [ 4 «
x xr x x
N ~N N N
x x x =
= ] z z
“ 20 ® 20 & 20 * 20 [t
20 20 20 20 H
15 15 15 15
10 10 10 10
« « « «
T T T T
< N i~ <
= N = = =
z S £ S z 5 £ 5
w w w w
0 10 0 10 20 S0 w so 0 10 20 %0 o 0 1020 s
TIME (HR) TIME (HR) TIME (HR) TIME (HR)
SHIRASRKA SHIRASAKA SHIRASAKR SHIRASAKR
JULY 1S 1937 JUuLy 2 1938 AUGUST 17 1935 JULY 28 1937

(a) (b) () (d)

[K2-3-1 ERFOHHO TRl
Note | A, M AR, FHEE Gi FBr, REMITK B SHEGHI).

BEEICEHLTROIENEZ B,

@ dUNERICHT 2EAE IRV ThORIFICE VT HEL,

@ BEAHICBE L TIRIBEA L DBETRIFSFRMSZ SNt 2720, E<TH 70 150

BEEOZE BT ¥ TH 5,

@ ARETOBEE L,

OIBL TR EFVOBE L LD AMETH 3, BB, THRYIEHELCHITRK~D M, AE
DEIGDEROVIITRECHBEINZ L VI ESFREBL - TVWE EEL BN, FUNEFHIC
XL TRAIEHEK O LRSI E <, MPHEROEEOE VRN Fo 5 7 0KEK
EXEATLES b H 5, nERAINERBICL VINES N 2 EDHBOHEED: G Rk
ABBOHEERE) SECHEEGNEFRIG LTS > TV B, HBEEL LA L Fo s 5 744
ET B FHEBEFEROEF VB VT HORRENRIC T * — 5 OHEEXHRES N TV EDT,
HUNERIC T T 2 EEEDOES ISV TRPUEBRRRE bV S, QILTIEMRET 2
BEHORGHAIN T I T KOEEH-ROBELZH T LR TRV, 3>ORBRZERDL)
o 11 SN IBRRE R » A BB OO R, Z SEVEA AW TV SO TEIFREERMAE S
NEDIFMREZA Do @IT D0V TIIINE ORISR WTI 28/ N ED b EBbh g,
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™
10 _ 10 ] - _
& z z &
T £ = T
< S S <
= = = =
z 3 = s
* 20 @ 5 o o
20 20
15 15 15 30
10 10 10 20
I < < I
I x = b=
S < < S
= x = x
E 5 £ S £ S £ 10
w w w u
0 10 !:l s: 0 1‘0 ;t 20 1] 0 20 % 0 10 20 3 W 30
TIME (KR) TIME (HR) TIME (HR) TIME (HR)
KRZUNAR] KAZUNARI KRZUNARI KAZUNAR]
AUGUST 15 1935 SEPTEMBER 22 1935 OCTOBER 27 193S OCTOBER 2 1936

(a) (b) (c) (d)

Rl2-3-2 Bokiomilo Fil A
Note : A, RIE ; M, FSEE OB NEL ATEHITOK | chBr JHIiiD).

WTI Ak & {52 5 & B AYIPHRAIEHE If © ATReR AR ETEHE Isc, HI FKHABBDRE D
BeTHEOHMICHED D T ERFFHOHERI VLML TH S,

(2) RRESR

BRi% p(o), BR% L, FHEE QU L3 5, £, HAUNEREKO €~ 7l Up, RAWINHER
SEE If, TR AR BITERE Ise, HIT /KD A BB OBITHI/KIE~ ORI D, TR « AHH
TkOBERIR ¥ Ac, Au, ERIOYINIREL — P& g £ 95 LHE Q) &

QU)=f(P(1), t, go, Up, If, Isc, D, Ac, Au) (2-3-1)
LB, ST, Up,If, Isc, D \3FIB/KSCHERE WTI, B A, BRBHRR, tovir—va
vHER OBl cH b, Ac, Au ZEHE LTREET 5 & (2-3-1) Kid

QU)=gp@), t, go, WTI, A, RR, ER) (2-3-2)
L5 3, THICE>T/¥9 4 — % & LCRIBORKEERED T g0, WBESEMICRET S WTL A,
RR,ER BIBRIF 5TV B, TD/¥5 2 — § ZJEIT X1, X5 X3, X4, %5 EE Lo € LTHED x5
B 7% 193549 A 1 Hic BT 3 (IRFEOME x6i=1,2,---5) £ T 5o &; 12 & » TSN
fox; 2 xXE9 5, Hlb,

x¥=xi/%; (2-3-3)
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0 0 0
~ 10 I ~ 10 - - 10 F L]
o« [ o« «
x ] x b x
~ ~N ~ ~
x k= x x
z z £ x
* 20 e 20 o 20 [t

20 20 20

15 15 30 15

10 10 20 10
< o« < <
g £ 1) g £
J < < S
= = = [ =
E S £ S5 Z 10 £ S
w w w L

-l — 1 1 Il 1 L n Il il 1 1
0 0 20 3 w so so 0 0 2 % w 0 e 20 30 w so eo 0 16 2 % w s e
TIME (HR) TIME (HR) TIME (HR) TIME (HR)
ANANGHIYA RN“RNGH IYR ANANOMI YR ANANOMIYR
SEPTEMBER 1 1935 JULY 9 1936 OCTOBER 2 1936 JULY 3 1938
(a) (b) (¢) (d)

2-3-3 RERHEOFHHOTHI
Note : K#%, HKillfli : ##R, FH5EM GRTE, ALEH K hBARHHD.

(2-3-3) & 2-3-2) KA L T

QU)=gXp(), t, x,*,- - x5%) (2-3-4)
NG A= x;, DFRE S, ZIRD X S ITERT 5,
Si)=0Q/0x*)-dx*i=1,---5) (2-3-5)

ST, EFNMCLBENA F OS5 7 OMBRBINSFETIT VO CHEMICREL 52 2
HEEEZ B,
Sit)=[{g*(xX) —g*x*— Ax )} / Ax ¥ Ax ¥ (2-3-6)
dx* ELTI%EEL, ThCxHd BI6% Sit) 2 1%RE LIS T Licd 5, 1%EEE E—
JHRBL—bENAFO TS5 72KDOENEVS 20DBEILER, I 4A - OEEEL
Fxv /3BT LIliV T, E—VHBL— MBI 2REIC >V TIRIRD L 51k %,
E— &L — b

Qmax:gmax(p(f)» tr xl*v x2*9' : 'xs*) (2_3_7)
THALGNZLETBE, E—7fiBL— MZBAT 5 x; D 1% S maxes
Simax:| |gmax("'xiy'")_gmax(”'o'ggxiv'”)l | ) (2_3_8)

RiznA Fars 7 2E0BRET 2 BREIC > VWTRUTOEBDTH S, N1 Fass57
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£2-3-3 K52 — 5D 1%ERE (BT : mm/hr)
A RR ER WTI
ik &K No.
Smax S Smax S Smﬂx s Smax S
=P 1 0.0004 0.0000 00008 0.0010 00023 00100 00075 0.0220
8 0.0013 0.0040 00045 0.0190 00133 0.0470  0.0270 0.1200
Bk 2 0.0025 0.0090 00091 00420 00281 0.1190  0.0402 0.2000
10 00058 0.0200 00219 00829 00701 02500 00710 0.2990
N 6 0.0005 0.0020 00031 00170 00091 00440 00217 0.1240
7 0.0022 0.0070 00118 0.0490 00373 0.1301 0.0634  0.2930

P O~T T LT 5, BEHIALAE At &L T=ndt &§5&, ~A Fos 5720 M
5 1%EE S 13

Q=g*(p(), kAt x,*, x5%, - - x5%) (2-3-9)
LT BLERODLHAIEKRDE S,
Sizzl |g*(. .- kAt,' . .xi*’. . .),g*(. -, kAt,‘ . '0-99xi*-' . )l |/1’L (2_3,10)

ghm 2 033 1R Lo, E/KBlE S IR T 2 fl5 > ERfE & OBEE DR - 7o b D% E
St BRIRTDNS A — 5 3F2-1-21RLIcbDTH B, TNTOFIHEL TIROT &M
fecx %,
@ BEEVIRICRT & RS A, £RBIERR, To ¥y —va YHER, HBUKXER
WTI £13 5,

@ FIBIKSTHERE WTIioxt L TR A 3 1/100 BEOBEE L 1R,

® E— 2 HBRICHT BEE Spex &N F O 7 5 72K 2EES 13, FREDEKAIC
BLTOERDT % — 7 icH LT hECHRTHbN S, HIBEER Spax £ S DTN
THIEL THHERRE L TH %,

REEAHT I RE ORISRV Y5 £ — 2 2REL, EFVPSLEDINTA—F ARFLEFIL
OREEA IS 5 DICERTH 5o %95\ 5 BERTHIBTRE A $HITOMR & L 7B
HIREOAE X (0.1~1km?) THhiE, N1 Fo s 5 7OfEIcE » TEEEMECEHT S
L bHEETH B, UL, K (100 km? PlE) ogkhcst LT E 7L CREST &
-1 COBAZRRELEL L SREHEOBENSE CEALBBL LV IBRERTL
2. RETKFBOGRICHT 37 LOIBHERS 50, TFVORAEEE R 573 St
AR5 x—5ELTERLTBLEND S,

BAH EFIOIGH

1935 4E & 1938 4 £ T OHBARIR (A) 13 L 7 FRIB/AKCHERE WTT 3% 2-1-2 TR Lk
EBYAKRT 6.06, BT 12.67, RET7.06 TH b, MEHBHRS N5 &ZIICIE U THREUK
SeHe R WTTHIMEWESEZ 6N 5, T TRIORLIKEL D 1 84 ¥ 1T - 72356 (B) HIB,
MR T 5.06, ¥k T 11.67, NE T 6.06 DHE &, BEFH & S THEICR S N, 2B TRIFR
FABICEST L7384 (O B, BT 5.0, HKT 9.0, RE TS50 DFGKICNA Fa s 5 Tne
S AHTHTE LI B, WRET SEKHIZ ADT £F v TEVBEAEZRLHIDS
£ 1 2%BAY, ERTIE No. 10, T3 No. 2, 7WETid No. 6 TH 5,



Note : Xh A, B, C i3 & &MB

TR 31 B AR <B4 B PF5C (1) 399
0 0
_ _ 10 _ 10
[ 2= o«
x x o 4
N ~ N
x x z
z E3 =
. ® 20 %~ 20
20 20
15 15 15
AN
10 10 10
B Ad
T z B z
T C T T
N N S A
= = = f
z s E SICS £ 5
w v \,\ L n w
L C
0 6 o e m 0 S = 0 6 o w0
TIME (HR) TIME (HR) TIME (HR)
SHIRASAKA KAZUNRARI ANANGMI YA
JULY 2 1938 OCTOBER 27 1935 JULY 9 1936
(a) (b) (c)
2-4-5 FEHGBEOELIES M F o5 7 DTFHI

FERIIX 2-4-5 (a), (b), (¢) ISR Lo HMOHRBRIIE LTS Furs 7 oEksERsn 3
B WTIHCBEALTHIZ 1 £4 v+ ORYDTHIBEICHER TR 3,

¥

U

TRIBERMD SEBEOBHICHIET 5 Fo /s 7 DERKREERRE L, TR LOMEERE 1

W 3 HE TR L 72 10 DN OEKIRHEF LV ERIL TH 5, BTV ERHIZE 1 8HE 3
BETHOEKBILEI L TH 208 1 BB AD - bDTH B, FIEMAFE LTid, HRKR
BT B UEUKSKHERE, MBS AR, &CREE, Tovy—va vHEZZ S, iR
RULIEEACOEE L WHIE, b, BEIFIRIAD 572545, ThEhcidi%t 52 CTE/kAREE
DPRHESNT VS, EFAD/NF 2 — 5 & LTRAVIMHEKRIBE « AIRERATEE « BAEE
PO -7 HmELY -+, HEHKENOPABBORD Y 4 > OB MH & BFHMAT 5



400 ZEEX

too B E GEAEORIFE D EEER LD ENAE U, dVNERICT 5 HAKFINO#ES
FEIZEL, 77, BEMICL - TR S 4— s OEMEEZFAR, E-7RELV- DIV
N Frys 7RO LR LT bREERE, kREL, zovis-va vl R\
WK SHEE D NI RS { 1 - TV, BRICEFVOIGA & U TRBEHOZLITHIG L 7
HHOFRI RS 12,

B3E XREADICH

F

B 1MTRE T FAVERHBREOMTO FISHANT, BIETREBEEL» S CofitieT v
DENT A — 5 EWET D HEEEZT

KT A — 5 OHEEHED S B, BEEERHEHTTKRNOPABBEDOESTICH 0 5 AIHERAITE
BS & HISEMEKO ©— 7 Up oHEERE R, FRE FLick - TRG)IKRO SN OER
polhhizbDTHD, BHEEHO 3R bRIFRESZTRL 1o

—F, VIHHEAREOIER D B/NT 4 — 5 THIRAVIIRKE LS 13, ZOHEAN5
bbhhd LI, FIROEEPIKCT E Ehhbb i, HFKREMEI, F78b bRk
YHAE WTI DA KT L T0 B 1w, KEEENRE LTS, /NRIEEE U L 5 ISERHARET
HbEEZOND, Lo LHITFKPABBOWTH FR~OES I D OHEE R IFUKER A %
ALK E L RIS L » TV BB RREADIGHICRE OB EET 2 L b0 5, HITFK
OFERIEE S WEH TR 0.16 hr™!, AFEHI F/KT 0.007 mm~*hr™'2 LEES TV B,

X7, ADT ®FVIGREEED SHILOTRET 2 &0 HIWHEH S LT MR TREKMZF
A HEEE L > TORTRE RS, HHRZEoRKCEGTOHEEE L, BETEIIC
&> ThowWwBHIEOWE % —MLT % & BKCFORKIE T -3 THHLbVA S, Th
BRSNS b - RED S OB ROBEDF VIRHOBEROER 2L > TR LHTZOD
F 2 HICHO G T AL LB, COLHIKEHMDT —ZA X5 F 4 KA 2HEZRD
tedicid ADT EF VRSB ORBEFER TV LENDH B,

—F, KIS S OREOREIERACHRRLESNTWAETLH L, BE LoERIct
SMTER BITIRE 5N E T KBRS & OES/KRH A FRIBEL D o FEIICHEE T 2 TiERR
T ANENS B,

AETIE ADT £ FAEFHRIIKZRO 4 FEICEA L RER T, b Tz DILHEIEHA
EC D VWTHRRTV L,

B1E mEOR

TFNEIGHT R E LG RIRN KR OBREIC M 70 5 4 s TH 50 I S8l
FRATIEHIG T % OIS A RS &, FRENHER, FRIRAR, EREEIEAR, Ra/lERE 5,
KORG8 AECE %X 3-1-1 iZR LT,

I SDFIRIIZ ORBOHIICEK Y 25 b5, RAROERSE SN S, HEANICIZRIO
kit A3 72 12 O O TRBH TO ABENMA S VIRHOBR E WA 5,

AR 2 M 05 2 H ORI » THRE 500 m [EAAR/NEALE LTBNT LT
B 3-1-2 12 & » CRABROMMEEE S T EMNTE S, THRMEFED SHIE LI, TNIKL-



KGR B B FHERE BT 385 () 401
#3-1-1 RO
¥ & Al E*EM =2l Frod
BlS MR KR g K [
AR g 5 7% N BE
TRIEERE (km?) 110.8 167.1 254.0 493.9
ES OB (m) 540-2,026 840-2,140 460-2,143 600-2,577
ITovy—-va sl 0.867 0.729 0.714 0.570
EARELH (%) 10.19 4.30 4.60 458
WTI 10.19 11.49 10.06 10.91
WFI 3.72 3.31 3.93 2.81
WGI 6.34 7.66 5.84 6.63
WDI 0.13 0.52 0.29 1.47
HEg Quartz diorite Granite Quartz porphyry Rhyolite
Rhyolite Mesozoic Granite porphyry Andesite
Porphyrite rhyolite Granodiorite Granite
Lava Rhyolite Gabbro
Tertiary Lava Quartz porphyry
Palaeozoic

TRAFEHIIC B 1 B T HIFI R & HiEs T
3o HUEIE 20 55O 1 OMERYD 52 h
FNOX5 I EomEETAN -1, TD
O A®ELTER 3-1-1 R Lk
BARMIEE WFI, FIESHEIEE WGl #
BBHRAERE WDI 2510, ThoxaitL
THIBIKIGHE WTI 2ED 12,

PUF ic it o R s i iciin 2 Hic
T3, RN 4 kot TRk
B, zovyr—vavHpskEL, L
biEREESKZ WY, HIENRESS
STHVWEKRHERELPTOEESE
B> T3, FR)IIFRBIGHED 5 4T
IKOFETE VS HH S AFEH SN BEWD
TIEHESE WGl 852 SohTw5,
BB ciodgic o mAE L
TEEIC & BTRBEHIASIEAS D, BEKIZRT
RO B, Fr i) | IR 3 ek R
bIAK, TuovyF—va vELbFEb/ME
Vo ERMEOROBIFTH 505, RiEA
I R HIIA W BFE 2 F o

F2H TEFNOLRAELESE
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[, deforested or grassland; [, developed area;
B, young or sparse stand.

3-1-2 FHMIEHE WFLIHHE L 72 iR o s

HEEELEKEID S B 4, 5 PIEEATEFVOBAEERSNTHEIC L, £3-2-11XZ2D
EKFIOBE A 1k L 12, X 3-2-1 15X 3-2-4 1ciiEiic ADT & 7 v & 5 #ERAHE & Ll
EAENB LA TS, CORICHIFRHAlRVWFNbEAEORIFREE 2 flF>EATRL
HDTH 5,
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TIME (HR) AKAYAGAHA AINATA

AKAYAGAKHA AIMATA

AUGUST 22 .1981
(a) ®

SEPTEMBER 14 ,1972

K3-2-1 FTomto FRip)
Note : A#g, HKMlfE ; #BER, H5AE

RN CRAIR) TOMAMEBLZRIFTH B0, BAEOEY - 7fl6s 1B D, BAIG
BB O E— 7 AN o EDFIRE B b B,

R (BA) TOBAE bBEZERIITH B, K323 1TRS h -1 2fllaT OLHES
I LTSRN R AN R - 7 s IRDSS 3 & B bbise £ ABNIERL
(, E— I HORKDSEBITEL 5 E VS HELASNB, ST, MBHRASE/INTS S &L
5 EB ML, I (M) TOBAMR 201 TH > T, TREHTTROPARRD
3 LITHKBARS SN A HED ARETEAICH B,

PLED T Em &R T M4 5T E bR OT] LV IR TH - ERTLETESTH S,

F—fel T & HIKPIIC & » THAE OV b0 bSMEEL 60 bH Y, TTOHKHIEH
IR T A — I 5 b HREEORE A b » CFRllT 2 2 & 0B L S EYFE-> TV 5, ThI3H
RDKSEEIASHAD B 1 2 BAEEM OB HIKD HAKFR L THE L T EA0A Do

£3-2-1 cBEE TIREHARBNICH L THEES WA B F D/ 5 2 —F, FIHATRERNE, P
it B RESSKE~D A BRER U, HEEAE & ERE S H—IEAB L 12 & 0@
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TIME (HR)
TONEGAKWA YA WA
TONEGANA TAGISANA ONEGAK CISA

SEPTEMBER 10 , 19682
SEPTEMBER 16 .1972
() (b)

[X3-2-2 FHRINITOFEHO THIE

SBT3 8 EORBEE - 2 MICE SV THES WA EF VOS5 2 — 5 X 51Tl
A% DHABPICOWTRD SNIAKXEBIIRUE LOTH L LU LT, KiElgics2 oht:
MOTHIZHDVWTHE TN TEL &L 5, T THE—DBERICHT 2K FEBTORE %It
BIbHEWIHFEEE D,

BZ, ™ Fos s 7oA TES T3, REBREORFICENINIEEELT
BB EITT B, & 3-2-2 ITRIREHICKARENAS 50 mm, 100 mm, 300 mm DA D EER
ZHEBLUTORLIZ b DTH 5, WIHOYEAOEMIKEEE—LRKEL, PIHIREL — b g1 0.1
mm/hr 52 TW\3,

50 mm &R T3 34% @ 17 mm PIEHEREE L TR s 1, RICEREBICL DK
KICBILEN 5, HilicEH 3 66% (33 mm) HE SICEBREO 8% (A mm) i FKE LT
PABSNZED 68% (29mm) 2 285, HIFKONHIHEDO P LTI Kks5 ic 18%
(9 mm), RAITHEHIT B AEM FKRL M 40% (20 mm) & 753,

100 mm DFERN T 18%A5THK, 22%MHEIERH E150, 60%BHITA»ABRTS %45,
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WATARRSECANA USRI L
JULY 31,1982
OCTOBER 18 ,1979
(a) (b)
[ 3-2-3 FELH)T oMo Tl
Note : A#E, FEHUE M5, G 5HA.
% 3-2-2 FHIEBIC AR O SR HBRE~DELSY [go : 0.1 mm/hr]
e A P L Pd Lf Rd B S Bc Bu D
;AN 50 17.6 324 190 4.0 284 232 74 21.0 0.26
AR U 50 15.9 34.1 16.8 48 293 207 94 19.9 0.32
T | 50 178 32.2 19.2 35 287 264 8.6 20.1 0.30
Roan il 50 16.7 333 17.7 4.3 29.0 226 11.0 18.0 0.38
’oa N 100 18.9 81.1 19.0 21.0 60.1 232 15.6 445 0.26
AR I 100 16.8 832 168 23.9 59.3 207 19.0 40.3 0.32
T L 100 19.1 809 192 19.0 61.9 264 18.6 433 0.30
&l 100 176 824 177 22.0 604 226 23.0 374 0.38
w N 300 190 2810 190 1539 1271 232 33.0 94.1 0.26
AR N 300 168 2832 168 1634 1198 207 38.3 81.5 0.32
T 300 192 2808 192 1447 136.1 264 40.8 95.3 0.30
il 300 177 2823 17.7 1568 1255 226 47.7 778 0.38

Note : Sk R L BEHIOFIBIIHINEE 22 TH B0, EHTRZOREME LT, ¢o=0.1 mm/hr ixxt
JEU TR A EE L 12,
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(a) (®)

X 3-2-4 R &JIToFEHOF R

Z0 55 20%OHERTK, 40% O REH FKDBEKRS 5,

X512 300 mm OMERTIE 6% DiH% (BHYICIE 50 mm, 100 mm OREROEE &[H L),
50% DT, 44% ORI T /KMPAES 5ic 16% DR PR, 29% D REH T /KFEH A
H U5,

Bz LR L BSOS TERIETE LTV S, SiEEICETRD S 06EE L
OB S I THRTAHIERELEZ B EICT B,

FE3H REEEOEHIREDOTFR

ADT £ F Wit & » THEHAHEBRIF T - 2B REIFEO 1 @kElE v CiRRR 2L
LB an A Fors 7 0F%EK 3-3-1 1R Lk, BEORBIRG (RBUKSHER WTI :
10.06) &, BEFHIEBNIC LT % A T BIFRSHAICEITS 1254 (WTT : 8.10) Ll ot
RIEYPE (WTI : 9.06) & TS B g Fa s 5 78RENATVS, HMLHEBE SN B IV
b — 2 83 21 mm/hr 225, 19mm/hr, 176 mm/hr ~NEEE N5 EBHRTE 5,

% 726 U < BRI 0 Z I S AR O S BRE~ OB ZE S DL ER 3-3-1 1R L
foo THUIEK 3-3-1 1R L HIAFE L — b 0.26 mm/hr Z{RE L THENIF] 348 mm DR %
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£3-3-1 WERKROBILCHE L HBE  RLEb0OTH S, HIBRHE LT L Ko
PZAL 75 7R L 3 0WA EBIR©C), i

LN i Bif k& b (D), MHEBIFLSET (B) Dftnc

A B C D E SRBOEH L (WTT : 15.00 (A)), 2iEK

WFI 887 591 393 293 197 tR(WTI:1204 (B) DA% bRLI, <
WTI 1500 1204 1006 9.06 810 D2ODr—RARAAOKRBTRIRESHh

L 8 10 12 13 15 . . HrE - L Lt g o
Pd 340 338 336 335 333 WD TEEREBICE ED IR BULETH
Lf 8.00 9.97 1193 1325 1480 %o

P SO SO HREIRENT 12mm, MBS
S 89 135 189 230 284 TLTH 16mm THo, HHEORF Ik
BC 21 29 36 41 46 SIBEBOEMNEIL 3mmBET, 20k
Bu 50 67 85 95 107 TR DA TPV

Bu/P 14 19 24 27 31 c&j(ﬁjo) %m‘i*ﬁiﬁﬂ’” /J\élx\o

RICKHBEREP»SIBREBL 215V
KBRORHOTRERE Pd 3 EERT Rd & i
TRDAEBRB LicHhBSnBH, HTFkp
ABBIIHRT 121 mm Th 2 LI R
{LDFE TR 153 mm &750) 32 mm A
HITFKRNDOPABBDOERENR S, LHL,
DD BWERKENA - -BREL A
TOT, S/KAFORELZHWT I3 AE
HKB~OPABRBICHHT 3 LELH 3,
810 Lo L, BRI (550 @8R ki
DIGE) DK~ OBEEFE > TWife
- BERORFEET 50, HMTFALABRD
2B T0%BAEFKBE~tB s E L0
BEMBELVLE L TEREED B L, FE
KE~OPABERENRT 8 mm Th 3
10 75, MRABOBHEASET L BT 107 mm
T 2, S RESKERHERICRAT
(R s s] ELTORETSHICEBLT
5 WaELTEW,

7LD &S ik E—ELEE L TEib &
MO EWIEEERE -80S, F A0
BEAH > M TEELERKEZH L ELI L

Note : A~E 3AXEM, Bu/P[%)

-
o

P (MM/HR)

n
o

n

o
o
o
(o]

F (MM/HR)

0 10 Z;I“!ED “1:;:" S0 60 - 70 80 90 100 60 C@%&ﬂmj%%%f*’fi’m?7}</\®
ﬁ?ﬁﬂg“w‘ DABE B ARRETH - 7ol £ R mE
B#agllicriclT
K 3-3-1 #iHoKBIH>REOTFHI a=Bu/P (3-3-1)

Al > TIHOMBERGT T EEEZ B,
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% 3-3-1 IKHIFRRIICIE U 7o @ DfEZER 100 130
Lo BIFMM T CTa 12 31% & &<, HRT 1m//’\\%5
13 24%Th 5,

a BRI L-THRNLZDOT 20mm »
5 500 mm % TERERTONEORERE L
#HLEb0MK 3-3-2 (a), (b) THbB, 172
L, #HHEL — b gold 0.26 mm/hr %{%
ELTWS,

FERNAS 40 mm FEE £ TRIMAEBE LD
% U 7RI D 1E D ASBLR & 0 88 DRDR MK 290 200 o
W, FhPlbETRYPEREL TV S, THI3Y) P(mm) P(mm)

BRSBTS I 3B BB &0 (@) Bt (b) MIEIFLET
3_3—2 SERS QIS :“, 5724
HBERICERL TV 5, FERITSOhIts U 72 BRI RE 2R a

Bu(mm)
Bu(mm)

501

o (%)
o (%)

& U

ADT & F U AFFR)IERSISHEL, 7 VvoFEE kit L, WIho
FIRICBOTHERED L VHAFIEZ S THRVLDENH -1, BLTHESERBEFEVA
3, IRITL > TEFNOTYMEMEFRERAE S N &Kl L TEREEI O EKENT D W THtER
OMKMMBZAL LIIBAED A KO 75 70ELOTRIAEB I -1, £, OB, HHBRED
BB L CBIKOENBERD 1, FEFKBANTE S 2 BIEEREEZ 2 TRA RS
BZETHY, COBMEVEEEKFAFHRBENELEL ONE, ZITIOEERKETE - Tl
ARG a EEEL, BKBOSEICE U FENIFER AR L, B (WTI=10.06) »
SHMAMBRIFALATET LRiR (WTI=8.1) ~E#iTd 3354, BM 100 mm LTl ald
42%7 5 46%-~, 200 mm TiE 33%7H 5 39%~, 300 mm T3 27% 0 5 33B~NEHZ TV 3
EWIHEERER

E =}

B EFVEHRHBREBCEE D/ 7 x — 9y hRET 22 LKt b, DT A—FIck - TR
MDE@FRICEES) S NSRRI BRE 2213, RiICREShTAA For s 7pEksn s, £h
WA NT A — 7 IR S IE T VWT WS, /YT A — & RIS SHEE T 5 TR
TENMNEEEOFECHEORNA SHHICNA Fo /s 72FETE5 LIt b, KiwX
TR OEDEFILE LT ADT EFVvASHBRIBTCORR 2 EBICREL 1o

EFLOHEREIRIcBVT 10 HBMOEKKRHET THBEShIEFLVEELTH 5,
172 L, Y 28RN 10 SHATZ | BRBATIC D - b D TH B, TS & L Tid,
FRICBET BBk IE, HIfIcRAd A iRismtE, EREl, to vy v vHEEZ IS
ISR R Lo L WHIE, #AE, BERIRRA S 248, ZhZThicF st 5 A TarkiEE
BREDHHMEE N T W2, EFIVD/NT A — 5 & U TIRAVILHEAISE « vl KITHE - B6L
ERMO E— VB L — b, BESKENDHABEOIRS A 4 > OWIREH & BRI T S
N,
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BB L bEEGEORIF R D L HBI D EHE Uz, dUNEHIZHS 3 HKBl~D AR
BEBO, Fo, BESTICK > TR 4 — 5 OEBERTINER, C— s BBL- 550
BT F 75 72KOE(LBO VTR LT LRI, EREY, tovr—va vh,
IBACHER DI EE DG < 15 > TV A, EF M E » TREOIEWEEEEL NS 2 — & (4
SENTHIRWT MR L 72,

72, ADT & FUEFMYIERBIIER L, €7 VO ATBIC BV TR L, W
NOFIHIC BV TOEAED L OHIKBIE 2 5 TV DENS - 45, BEL CEARIZR S
WA %o THUTEK - TEFNO RN BREE RIS N7z &KW L CREELE) | D=k Bilic >\t
TRIROMMEHBZEAL L 1B E DN Fa 75 7B THAES 15 - 7o,

C Oy, R OSBRI L CHK DB BER D 72, RHEKBAIE S 1 5 B I2iE
EHUTRACHIT 2B THY, COBMEOVREEABTIENEELZ OGNS, 20T
BERKETEH > TRBMITHE o SEHL, BKBOSEICE U flmEE L4 ket L,
BBl MM BAHESSTE T L 70K EFBITS 2354, B 100 mm i L CTid a 13 42% 7 5
462, 200 mm T 33%74> 5 39%, 300 mm TiF 27%H 5 33%~ &2 B & WS il %
118 » 12,

AR 5] > TILE ORI D SXHET 51 F o 25 7 2 #E5Ed 2 kN —IGHT S hie,
THUS & - THRIDEZLHIE L 7oK CGEROEAL AR T 5 C & b TREE 150, SR /-
DORFEEI I LS8 EZ o 3,
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Summary

A runoff model accompanied by specific parameters of runoff processes. With these
parameters, precipitation is distributed over each processes, and integrated into a hydro-
graph later. Therefore, parameters are related closely to the characteristics of drainage
basins. If parameters are predicted from the basin characteristics, we can develop hydro-
graphs easily from arbitrarily set precipitation over arbitrarily selected drainage basins.

This report describes this type of model (ADT model) which is proposed on the basis of
data from experimental basins of the Tokyo University Forest in Aichi. The structure of
the model is the same as that constructed for the high-water analysis with a time unit of 10
minutes. The data for the analysis in this paper was arranged into time units of one hour.

For describing conditions of the drainage basins, a hydrological index of the land surface
and basin area, a relief ratio, and an elongation ratio of the topography were adopted for
each basin. The land surfaces are conditioned by the geology, the forest cover, and the
developmental situations which are difficult to enumerate, but each factor is given numer-
ical values, and the regulation function of each drainage basin is estimated numerically.
Maximum initial abstraction, potential maximum retention, peak flowrate of the unit
response function, and the ratio of distribution into a confined aquifer are related to four
basin conditions.

In all drainage basins, goodness of fit of examples was in some cases good but not so in
others. Especially, that of the runoff examples of small and medium precipitations were
bad. The results of sensitivity analyses of model parameters showed that for the peak
flowrate or the total amount on hydrographs the sensitivity was greatest for the hydrolog-
ical index, followed by the elongation ratio and the relief ratio, with the basin area the least.
There was no nonsensical parameters which had low sensitivity.

The ADT model was applied to head water areas of the Tone River, and the effectiveness
of the model was evaluated. In every basin, there were examples of high and low goodness
of fit, but in general, good fits prevailed. The author recognized the validity of the model
to some extent to the large scale drainage basins. Therefore, the changes on the hydro-
graphs when the forest cover changed, was predicted in the examples of the Watarase
River.

Assignment of the amount of precipitation to each hydrological process was made. The
amount stored in the unconfined aquifer originated gradually, and the more it was, the
more available it was considered for flood regtilation. Therefore, by dividing it by the total
precipitation, a quantity was defined as basin storage ratio @, and the ratio corresponding
to each situation of precipitation was presented. When the forest physiognomy changes
from its present condition to that of full recovery, a is estimated to increase by 42% to 46%
for 100 mm precipitation, by 33% to 39% for 200 mm, and by 27% to 33% for 300 mm.
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The method of estimating the hydrographs corresponding to the arbitrarily set precipita-
tion was established. This method makes it possible to visualize the changes of hydrolog-
ical factors corresponding to the changes of the drainage basin and provides fundamental

data for watershed management.



