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Table 1. st & @ W O
Flow regime and features of
b 7L Flow regime*?
B = D NI AUl 1 s . 41K =1 - - T _
ES| 288 SURATTE mok B | v ok & | B kB | B kB
Water- N £ d Drain- | Plentiful water |Ordinary water| Low water | Scanty water
asehre a am?ﬂfd am age discharge discharge discharge | discharge
No. | gauging station | 27 m¥/s- \ |/ms3/s- m$/s- | |/m?/s-
(m3/s) 100 | (m3/s) | 100 || (m¥s) 100 )| (md/s) | 100
(km?) km? \ kms km? \ km?
1 o= I = 403.1| 11.88 2,95 8.48 2,10 5.54 1.37 3.25 0.81
Tokoro
2 O )-8 B 298.0, 16.92 5.68 11,92 4,00 8.17 2,74 5.92 1,99
Ishikari
3 AR N4 1L 470,0 22,60 4.80] 14.52 3.09 9,04 1.93 5, 40 1.15
Ishikari |
4 E N NI L 200.8 11,54 5.75 6.71 3.34 5,29 2.64 3.97 1,98
Iwaki
5 =X -8B B 171.6]  16.77 9,77 7,03 4,09 3.72 2.17 2.00 1.16
Iwaki
6 K& e B 86.7 7.59 8.75 4,46 5.14 3.16 3. 65 2.04 2.35
Yoneshiro
7 He #1 )1l e 85 W 320.3, 26.67 8.33 12.77 3.99, 8,11 2.53 5.12 1.60
Omono |
8 M N -8 F 216.2| 15,16 7.01 7,93 3.67 4,40 2.03 1.74 0.81
Omono
9 b EJineA W 154,0 13,77 8,94 6.91 4,49 4,21 2.73 2.583 1,64
Kitakami
10 | A | I AT 126.9 7.20 5,67 4,48 3.53 3.33 2.62 2.33 1.84
Kitakami
11 Jb = ey 210.1 14,25 6.78 8.61 4,10 6.43 3.06 4.22 2.00
Kitakami
‘ i
12 A TR < 88.5 4,96 5.60 2.70l 3.04 1.94 2.19 1.10 1.24
Natori
13 DI RS- 162,00 26,79, 16.54 11.75 7.25 6.74 4,16 3.70 2.28
Aka
14 = Oe= ®| 305.7| 45.82 14.98 22,99 7.52] 13,76 4,50 7.91 2.59
Miomote
15 B F e # 98,0/ 11.55 11.79 6.41 6.54 4,53 4,62 2.69 2.74
Mogami
i
16 £ B )% 4 70.o§ 14,14 20,20 6.78 9.69 3. 68 5.25 1,71 2,44
Shinano !
17 RN 7 172.4 6.97 4,04 4,71 2.73 3.32 1.92 2. 46 1.43
Abukuma
18 6 B ek i 37.0 1.74 4,70 1.18 3.19 0.93 2.52 0.75 2,02
Hanazono
19 AR I e RAR 167.4)  19.20, 11,47 7.55 4,51 4,89 2.93 3.17 1.89
Tone




HIFRIR I ds 1 28K & RIBHE - A - B & DB GEAO — 113 —
Woow & W OB R MW
the investigated watershed
_ 5134{1% I . w
sy kR FRIR 5>
f/KHE | Annua R
imean of] o Slope i i
Mean number |\ classifi- H -
annual |of days shed cation| Vegetation
precipi- | with ’ colog of
tationprecipi- & SY \water-
tation shed
| dayy | —
837 95‘ vVt S;* Ss [N YN Abies mayriana forest
1, 486 166| Vq Ss MRy -z 2V kK Abies mayriana—-Picea jezoensis forest
1,497 1811 Vq Sy Ss bRy -z =Yk Abies mayriana-Picea jezoensis forest
1,390 166 Vq Ss g Ay TERIN Evergreen conifer plantation
i NI S AN Quercus mongolica var. grosseservata forest
|
1,319 166\‘ Vt Sie Sy v + PN Fagus crenata forest
2,240 2074 Vt Sy« Sy Evergreen conifer plantation
1 Fagus crenata forest
. , Pl B R A Evergreen conifer plantation
7 4 . . —
2,426 204 Vt | Sge S, (= - .
| Fagus crenata-Quercus mongolica var. grosseservata forest
2,050 191\‘ Tr Sz e Sy v + PN Fagus crenata forest
‘ 7K FH Paddy field
1, 846 184\ Vit Ss 7 + ION Fagus crenata forest
2,039‘ 189‘ Vt Sy va + FR Fagus crenata forest
2, 178i 194 Vt S 7 + I Fagus crenata forest
1
1, 644\ 176]  Vt Sy Sy v + IEN Fagus crenata forest
| b A/ N Quercus sevrvata—Castanea crvenata forest
3, 255‘ 2221 Gr S5+ Se 7 + N Fagus crenata forest
2, 730\ 201} Gr Se 7 + FUN Fagus crenata forest
2, 493l 202 Gr S5+ S v + IS Fagus crenata forest
3, 264] 207 Vq Sg T - RF I
i Fagus crenata-Quercus mongolica var. grosseserrvata forest
i . . .
\ | 7+ -3 XF 7K
L 603‘ teg Vg Ss Fagus crenata—Quercus mongolica var. grosseserrata forest
‘ i Field
Ceaa X IXFT AV AT
= °63\ 07 Gr Sy Quercus mongolica var. grosseserrata-Acer pictum forest
| 7 > 7N Fagus crenata forest
1,584‘ 181  Gr Sy« S 7 + N Fagus crenata forest
{ F v o= Y Sasa kurilensis
‘ . _
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Table 1. (>3%) (Continued)
{ by . Flow regime*? .
PREE SRR 4 e b oS EERIER A (DB .
WHES) 4 0% £ UHHBE| Gk B | E oAk | E ok E | @K E
Drain- entiful water |Ordinary water oW water canty water |
Watse}fé d Namzrﬁ(g dam age| discharge discharge discharge discharge ‘
- — [ {
No. gauging station ‘ area ms/s- m3/s- m3/s- ’ mdfs- \|
‘ (m?/s) 100 (m3/s) 100 (m3/s) 100 (m3/s) 100 )
‘ (km?) km? km?2 km? km?
JE—— [ T i
20 F R JI . bR 125,00 6,48 5,18 4.68) 3.74  3.62  2.89  2.21 1.76
Tone J
21 FilAR W48 R 110.8 6.58 5.93 3. 54 3.19 Z‘Ui 1,91 1. 37 1,23
Tone J ‘
22 FAR N FER 156.6 6.49 4,14 4.60[ 2.94 3.45  2.20 2. 80 1.79
Tene ‘ |
23 FlAR NIl FALR 322.9 5,75 1.78 3,13 0.97 1.97 0.61 1.17 0.36
‘ Tone [ ‘
\ 24 = NleZ ¥ 170.0 3.98  2.34 2,02 1.19 1.27‘ 0.74J 0,70 0.41
Ara ‘
25 BOIF Oek & 322.0 24.21 7.51|  16.60 5,15 12,19 3.78‘ 8,63 2.68
} Kano ‘ :
1 26 2RI BERE 112.2] 10,98 9.78 5,21 4,65 2,60 2,32 0,80 0.71
Abe ‘ t
27 K E K B 317.0| 22,42 7,07 11.25 3.55 6,09 1.92 2.98 0. 94
Tenrya 1
28 ®m JeA B 248.8| 16,05 6.45  9.66| 3.88  6.11 2,46  3.73 1.50’
Toyo J
29 o e B 44,7 5.17  11.56 3.09 6.91 1,98 4,43 1.38 3.08!
Kamiichi } J
30 BB O 57.8 8.84 15,29 4,68 8.09  2.88 4,97 1.60 2.76
Sai ‘ J
! i
31 KEFH)] -3 B 86.1 9.67‘ 11.23 5.16 5.99“ 3.37 3.91 1.82 2.11‘
Daishoji i
32 = A 471.0 32_59\ 6.92|  15.12 3.21} 8.95 1.89 5.94 1.26
Kiso ‘ r
| i
33 B IIeR M l 304.2] 14.69;  4.83 8.4l 2.76]  5.66 1.8¢  3.59  1.18
‘ Kumozu ‘ |
| I
34 | = Jil = } 125, 6 11,82 9.41 6,57 5.23‘ 4,17 3.32 1,68 1.33
Miya : {
35 HroE ) e } 215.2‘J 9.06 4,21 5.01 2.33 3.45 1.60 1.53 0,71
Shingt ‘
36 & B et il 102,0( 8.68 8.51 4,19 4,11 2, 35 2.30 1,02 1.00
Koza 1
37 A el ‘ 228.8[ 11,03 4.82  6.321  2.76, 4,03 1.7¢) 1,98  0.86
Arita |
38 oo & & 260.0‘ 7.83 3.01 4.29 1.65 2,64 1.01 0.99 O.SB’
Kino ‘ ,‘
39 BRIk 354.0, 18,30 5,17 10.58 2.99 6.57 1.85 3.72 1.05
Yura ‘ ‘ ‘ [
I R i i ] !
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B T
(i Bk 2 AR
F&/K& | Annual W s
mean of] i Slope ™ -
| : il H
Mean number Water- classifi-
pi%gﬁfé Ofwcil,?}y s shed cation Vegetation
tationlprecipi- geology | a ter-
tation| shed|
(mm) | (day) - —
TF-IXF I
2,140 145Vt Se Fagus crenata-Quercus mongolica var. grosseserrvata forest
axAYH - IV Tsuga diversifolia-Abies veitchii forest
1,303 144 Vt S+ Ss a4 35 -7 Yk Quercus servata—Castanea cvenata forest
| oAV * N Larix leptolepis forest
1,521 139] Vq Ss 7 + PO Fagus crenata forest
| F v o= Y Sasa kurilensis
975 94 P Ss R i L TER T AR Evergreen conifer plantation
1,274 1220 P Ss RG] RS R AR Evergreen conifer plantation
. G TE RS AR AK Evergreen conifer plantation
2,595 116] Vg | Sy+Ss Y o .
Fagus crenata-Quercus mongolica var. grosseservata forest
3,347 127, P Ss S TR A AR Evergreen conifer plantation
3, 157; 145 P Ss e =2l 'f;iﬁih_% Evergreen conifer plantation
| a4+ 5 -7 VEK Quercus serrata-Castanea crenata forest
2,567 134 Gr Sy e TR AR Evergreen conifer plantation
a4+ 5 -7 UK Quercus serrata—Castanea crenata forest
2, 644 185 Gr Ss IXFT -4 2 Y HITH )
Quercus mongolica var. grosseseyrata—Acer pictum forest
3, 939 198  Vt S5+ S a4 7 -7 YK Quercus servata—Castanea crenata forest
7 + 7S Fagus crenata forest
3,064 185  Vt S a2+ 5 -7 YK Quercus servrata—Castanea crenata forest
7 + PN Fagus cvenata forest
2,979 169 P Ss TF-3IXFIH
Fagus crenata—Quercus mongolica var. grosseservata forest
2,060 146/  Gr S T ERe] MMM\ Evergreen conifer plantation
aF 7 - Quercus serrata—Castanea crenata forest
3,284 136 P Sg* Sy = I - HHK Abies firma-Tsuga sieboldii forest
7“ ﬁ* R Fagus crenata forest
1,994 149 P S, T o TER R AR Evergreen conifer plantation
3,742 1200 M S, RO TE A AR Evergreen conifer plantation
2,019 126f M Sy R R AR Evergreen conifer plantation
1,901 132 P Se+ Sy 7 oh v YK Pinus densiflora forest
! A TERIE AR Evergreen conifer plantation
1,575 148 P Sy Sy 7 VAN Pinus densiflora forest
‘ gl l‘f‘ﬂmﬂa ® Evergreen conifer plantation
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Table 1. (>-3%) (Continued)
| . .
; b Pl Flow regime*2 ‘
s Ik
3 = - N S 229 SHIT R ()Ihﬁyxﬁﬁﬂ .
FRES £ A%i@&ﬂf,ﬁumg - iﬁi':t'f 1 2 o é[z 7k ét Iﬂ‘g K B S,{g K B l
~ Drain- entiful water Ordinary water ow water canty water !
Wagfed; Namzli)é dam age| discharge discharge discharge discharge |
No. gauging station area m8/s- \/m3/s- m8/s- m3/s-
(m¥s) || 100 | (ms¥s) ( 100 | (m¥s) | 100 | (m¥s) [ 100 |
(km?) km? km?, km?/| km?
! H | T
40 R N-E M 380,5 12,77 38.36 7,22 1.900  3.67 0.9 0.92 0,24
Yura ;
41 K M e/ H 464,00 28.75 6.200 19,70 4,25 13.49 2.91 6.11 1.32
Tenjin
42 BONeE B 255,0, 13.92 5,46 8,87 3.48 6.12  2.40 4,11 1.61]
Asahi |
43 =R e & 48.2 4,15 8.61 2,35 4,87 1.50 3.11 0.90 1.87
Ibo : |
|
44 T o )l-3F | 400.3  16.20 4,05 9.99 2,49 7.12 1,78 4,52 1.13
Gono ;
45 EOHE )i H 33.8 1.38 4,08 0.84 2,47 0, 55! 1.61 0.26.  0.77
Hamada |
46 &4 NI - % % 225.0 6. 06 2,70 2.33 1.03] 1.18 0.52 0.45 0.20
Nishiki | ;
47 & Jil < & 152.2 7. 26 4,77 3.56 2.34 2,16 1.42] 1,12 0.74
Nishiki |
48 = | e B 22,2 1.00 4,50 0.57 2,57 0. 40 1.81 0.28 1.26
Tomita
49 A E I KB 84,1 3.21 3.82 1.64 1.95 1,01 1.20 0.48 0.57
Kiya
50 =B I -BEIN 23.1 0.37 1,60  0.19] 0.81 0.11 0.47  0.04 0.17
Yoshino |
51 EHE NN B 28.0 0.55 1.96 0.30 1,08 0.18 0.64 0.08 0.29
Goto ;
52 M ¥ )l ek #E 0 295.2  25.98 8.80 14,55 4,93 8.34 2.83 5.05 1.71)
Monobe
53 & Jile &% 80.8 5,24 6.49 2.81 3.48 1.69 2.09 0.93 1.15
Kagami
54 FEN-FE 67.1 2.39 3.56 1,48 2.20 0.78 1.17 0.14 0.20)
Shigenobu
55 8 JIl - BEEF)I 455,6] 20,64 4,53 9.29 2,04 5.25 1,15 3.19 0.70
Hiji
56 g JUIER" Pl 93.9 3.99 4,25 1.96 2,09 1.12 1.19 0.52) 0.55
Watari
57 6 E N - M 27.5 2.10 7.64 1.31 4,75 0.91 3.31 0.64 2.33
Naka
58 MO AEE 275.0, 10,58 3.85 5,85 2.13 3.77 1.37 2,22, 0.81
Matsuura i
59 NIl 118,00 5,10 4,32 3. 67 3.11 2,95 2,50 1.63 1.38
Oita i
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e :
%}T’-M ﬁjf;zkui;% FRHR A
K& | Annua ks
mean of & P { Slope .
: fiti g
Mean number Water- classifi-
annual of days cation 7 S
precipi-  with e(ﬂs(])qed of Vegetation
tation precipi- | & EY \water-
tation shed|
(mm) | (day)
" | —
1,694 199 P |S,.S, T OhH v K Pinus densiflova forest
‘ | e S AP TE N Evergreen conifer plantation
|
1,942 161l Gr | S Pinus densiflora forest
| Evergreen conifer plantation
1, 630 146]  Gr | Ss Evergreen conifer plantation
| | Quercus servata-Castanea crenata forest
2,319 1681Vt | S4-S; T h v Y K Pinus densiflora forest
1,853 1390 Vt S, T h =Y K Pinus densiflora forest
i
1,787 140Vt Ss a4 7 -7 Uk Quercus serrvata—Casianea crenala forest
2,006 106 P Sy S Th=y - ya<w Yk Pinus densiflora-Pinus thunbergii forest
2,041 115 P Sy | THwY - ua<viK Pinus densiflova-Pinus thunbergii forest
1,903 109 Gr Ss | THhHwY -7 ua<wvik Pinus densiflora-Pinus thunbergii forest
|
1,972 136 M Sy S| THwY - vV Pinus densiflora-Pinus thunbergii forest
1,333 106 M S+ S WA ' Pinus densiflora forest
1,432 121 M S5+ S ToH v Y kK Pinus densiflova forest
| | a+5 -7 f Quercus serrata—Castanea crenata forest
2,706 117, M Se * Sy Evergreen conifer plantation
2,664, 121 P Sy« Se TR IR R AR Evergreen conifer plantation
1,510 128 M Ss Pinus densiflora forest
Evergreen conifer plantation
1,668 139 P Sy Sy Evergreen conifer plantation
Field
2,841 135) M | Si+ Sy Castanopsis cuspidata {orest
| G- EAS Evergreen conifer plantation
2,853 144 Gr | S3+ S, a4 -7 uxNAK Symploco-Shiietum cuspidatae forest
1,981 171 Tr | Sg+Ss a+ I -7 Yk Quercus sevvata—-Castanea crenata forest
1,705 104 Vq Sg B ZERT R Evergreen conifer plantation
] j— 7 - 7 ; -\'—M\ Quercus serrvata—-Quercus acutissima forest




— 118 —

Table 1.

(o5 %) (Continued)

HERBRETHRRE #3105

bip #.  Flow regime*?
5 2 g b orvERiER A [P ENAR )
HREBE| & 28 L CBERFTE PI%{} Bt o (\11 K %t I{J& Ik té ng t7k ié
Drain- entiful water |Ordinary water ow water canty water
Wag‘ﬂ'e' a Namzlfg dam age  discharge discharge discharge discharge
t
No. gauging station | area m?/s- l/ms3/s- m3/s- | fm3/s-
(m3/s) 100 ) (m3/s) ( 100 (m3/s) 100 (m3/s) 100 )
(km?) | km? km? km? km?
60 % B )|« BEE 278.0[ 7.470 2,69 38,19 1.1 1.48 0.53  0.59  0.21
. Bansho
61 Hy@EN 4 178.00  8.10 4.55 4.13  2.32 2,83 1.58 1.56  0.87
Gokase \ |
62 KEJNH B 157.8| 11,970 7.58  6.57  4.16| 4,38 2,77  2.66  1.68
Kuma | ‘
63 AN e 81,00 8.93 11,02 4,16 5.13 2,15 2,66 0.89 1.10
Omaru
64 — ) - 3L 4B 41,1 6,07 14,77 2,21 5.37 1.24 3.02 0,64 1.55
Hitotsuse
65 KE M-8 148.3  9.30]  6.27  4.43  2.99  2.55 1.72 1.31 0.88
Oyodo !
66 KEN# B 101.0]  5.29]  5.24  2.64 2.6l 1.38|  1.37]  0.62]  0.62
Oyodo
67 K & M 354,0, 21.10 5.96/ 14.94  4.22] 11,55  3.26] 8,59  2.43
Oyodo
68 j_( -2 B 359.0 18,74 5,22 13,00 3. 62 9.88 2.75 7.51 2.09
Oyodo :
69 N AW N F % 284.0 18.21 6.41 12,22 4.30 9.17 3.23 6.89 2,48
Sendai
70 FE - 5BE 244,0] 17,20 7.08  13.10 5,37, 10,88 4, 46 8.70 3,57
Kimotsuki |
1 FORMERRTER 43~09 0 TEMTHD, LROER 7 EMOVETH 3,
2 B ok BEMEEBULT 9 BHETSROEEOHREM,
oKk BIENEBUTISS BETORVEEOREHRE,
B X B:EMEBLT25 82T ORBOEEOHREM,
B K B ERMEEUT3G AR TORVWEREDOWHKEE,
PTONRETIE, HEEOMAIE 1m8/s-100km2=0.864mm/day THELTRLTH 3,
*3 IR OME XS
Vq : B LER
Vt o BERAKLER
Gr:ft B =
Mg A& B
P: £ B
Tr: 8 = &£ B
4 WEATE OB XS

S1:0~3° Sg:3~8° Sg:8~15°% S4:15~20°, Ss:20~30°, Sg:30~40°, Sy:40°=s,
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a7k & REWE - R -

Mk & DEERR GBI

\/_

#4
ik [ziykaf e
%7 nnua ks
mean of] A Slope K He
Mean [number Water. classifi- H =
annual |of days cation :
precipi- | with eolsc?ed‘ of Vegetation
tationprecipi- |& 8Y water-
tation shed|
) | (day)
1,911 1280 M Sy a4 -7 a4 Symploco-Shitetum cuspidatae forest
1,877 109 M S+ Sy a3 -7 YK Quercus serrvata-Castanea crenata forest
‘ G O TR FR Evergreen conifer plantation
2,777 1360 M Sy- Sy it SISV TN Evergreen conifer plantation
3, 100 1283} M Se a4 5 -7 )k Quercus servata-Castanea crenata forest
A T 3E AR Evergreen broad leaf forest
3,025 126 M Se a4+ 35 -7 )k Quercus serrvata-Castanea crenata forest
R SIS ¥ F N Evergreen broad leaf forest
3,397 128) M Se + Sy A AR AR Evergreen conifer plantation
2, 851 1166 M Se Evergreen conifer plantation
2,710 128/ Vq S TERRE ] TR AR Evergreen conifer plantation
| el Field
2,749 127] Vq S+ S, ‘ a4 7 -7 YK Quercus servata—Castanea crenata forest
- TEEGIIEEREN Evergreen conifer plantation
3,536 160 Vaq ‘ S+ S, J eI Mﬁﬁx Evergreen conifer plantation
| | Field
2,498 134 Vq S, G TR AR Evergreen conifer plantation
f | il Field
%] Data period are 7 years from 1968 to 1974, the value in the table is the mean of 7 years.
2 Plentiful water discharge : The flow available within 95 days a year.
Ordinary water discharge : The flow available within 185 days a year.
Low water discharge : The flow available within 275 days -a year.
Scanty water discharge : The flow available within 355 days a year.
Unit of specific runoff m3/s-100km? is converted into mm/day in the following figure and table.
*3 Watershed geology
Vq : Quaternary volcanic rocks.
Vt : Tertiary volcanic rocks.
Gr : Granitic rocks.
M : Mesozoic formations.
P : Paleozoic formations.
Tr : Tertiary formations.
*4 Slope classification of watershed.

S1

1 0~3°,

Sy 1 3~8°, S3

1 8~15°,

Sy

156~20°,

1 20~30°, S :30~40°, S7:40°=.
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W fessid & BkE

AU CIRZDRIO T & BT RIS Tl oo AR CH 2 DRBEEERE & 210, 1BKRE RRRT,
TR, RS DRI DNTEREEIT D B, WEEBKBICOVTIE, BICHIB X D ICERERK
THBDOYEEZN S, FRUTO XKL LK KR ICENT, HWEEO BAZ 1m#/S 100 km?=
0.864mm/H THELTHERAL TS,

1. REHELEKE

Fig. 2 (24K E EERIKE (FEAEBL T35 MIECETOROKEED 1 B4 D O/KEHE)
EDOBFBEE Ty bLEbDTH B, MREID ETFTHEBEICLDEKLEESEL A E0bh b, i D
WE T LicmlgERD 212, eNENT — 2 BP0 T, T TREZ - Pk leaE, TERs
Hip 512 BN E, - AR, FERBEL S A EIC 2 MU THRERERD 2 ERKRDEBD T
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=
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0 10C0 2000 3000 4000

% /K& Mean annual precipitation{mm)

Fig. 2 BRI OBE/KILHTE & EELRKE & OBR

Relation between specific scanty runoff and mean annual

precipitation on each geology.
CEBPURC K LA ETRIR Watersheds underlain chiefly by Quaternary volcanic rocks.
DR ERIR. Watersheds underlain chiefly by Tertiary volcanic rocks.
tJE B % ¥ ¥ # Watersheds underlain chiefly by Granitic rocks.
i A B 3K # Watersheds underlain chiefly by Mesozoic formations.
Y7 4 B B i Watersheds underlain chiefly by Paleozoic formations.
¥ = & J8 K i Watersheds underlain chiefly by Tertiary formations.
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CREt: GO IR =s S M) ke Py ityin i

Y =0.4538-+0.0005X  7=0.6747%%F oo (D
AR 2R, AT R
Y = =0.0665+0.0008X  7=0.6274%FF oo (2)
T, Y siEpkIbFA (mm/1), X CETEEKE (mm) Th 4. 2 H5ORII KA &0

TNABIRL B THETS - THDOBHZ « PUEIOLEH, TERSNED 578 25, - LERE,

ZRFER OB AFIBOVINL UL DI, EVEERKEASZWNFIZ/DIOTHC AT, /KI5
LD T EWPRE NG o MEREREINRT DE KRN S E N LA O M FABLIcEE LT b o & %
B2, APIEHRRE D RINT X DK BHCA/NSSIES S € SR OE & F BRI N D o

(1) K& (2) RDEYRNDINCATES E0sd 20 E Mol arr > &, IR 77508

R DAL o 728, IUEEIT IR AR L TR Oillc, 3185, FUKVEICE A ZS TR

TRFOMZ < PO AN AEREE D 518 2RI, IRIIKYED 55 - F TR s 575 B o
ML, EAUERBIC IR LT, KGO IEIIKEIZSE TH 2 & E s LS,

WAL b, AREEROKELE 2,000 mm TR, AHFTC & QLR IGHEO VA ke 4 & Table

2 DX T Do HEHFRKE 2,000 mm il OHIR T,  EUKIBR R Sk S s 1. 4 mm/
M, SB=EKOEERE L omm/ H, 1B EIEEEE 1 3 mm/ H, W/EEHAE 0.4 mm/ 1, i 2EEHK 0.5
mm/[ 73 —J7, AV KE 2,000 mm DO, e R IR RN S PO ok Lo BT R 2. 3
mm/H, PERKOLENFE L 8 mm/H, TERA DR 2.0 mm/ 1, rrASERIR 0. 9 mm/ 1, LAY
H0.8mm/A L35, FRARICE, WETEDAKRDTEMERLTEN . o DHIZHEkDW!

Y LIREDMTH 50 1548, BERBRHRIIC OO T T — 2 H3 D750 O CTEDK LLIR B D T3 77
TR0, ZOMEEP - GEBRE TOMICGEN EFE L 550
KD EDNK R D —Hle R Lic S DA% Fig. 3 ThBo KLY IR A A D b

BRI, KRB 200 TH D, MRS E DD TRIFTHRINOEHRIED T CNTN A T &
5o /)[/\’CAJ:%/E.)(IL[;’; (}]LJ‘JL, 1j Hﬁ' %f J’Ljﬁ(.i&u\f /J(jJiPEQT Cibj bﬁkbq],,h}‘j; '\If’]}-{@y /ﬂ(}

Table 2. [f}f/kux X orhs & A7z Jﬂ‘rr NS SRy S o
Mean of specific scanty runoff on each geology in
division of precipitation

} {HJ /J\ ﬂ:‘ Uu LL (mm day)

3 Specific scanty runoff

H T X 43 TRk (mm) | o
Watershed geology f\ Mean annual \ ]
. _precipitation ‘ Mean
< 2,000 ‘ 2,000 = | of all
i i
’%7 E)(L]Im NERUEY i 7 [
1.4 2,3 1.9
Quaiernary volcanic rocks ‘ ;
47'1'1“)(&[41)) ()IEJ;‘&« 1.0 1.8 l 1.4
Tertlary volcanic rocks ' | : ’
A N ;| |
Granitic rocks Lo 2.0 ‘ L7
SR SR = o -
Mesozoic formations ‘ v.4 0.9 0.7
W B i IR 0.5 oe | o

Paleozoic formations
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A few examples of recession curves by watershed geology.
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ERBERIRTE, BUKSATH D, K1, WILOFRELSE - TN b, COE» S MBS X D EKKE
IMCEREBTNDL C EBHETE XD,
TICEK R GEIABL T HIZCNAE T SBOEED 1 A% D 0 KIEE) 180T, Bk bE

& AR T ARRE & OBGRER Lcb OB Fig. 4 T b T THI= - KA, Thigs
i 51 2 Eh « HAE, BZRED» ST RIRERS L TERBRAERD S ERAD L HICIE 5,
BE . PORKILE L TR SRR
Y =-—0.2114+0.0031X  7=0.6395%F% oo (3
e AR, BERERER
Y =—1.5603+0. 0028 X F=0.7792%%% i (4)
zeCT, BRHME (mm/H), X EEERKE (nm) THs. INEORIKDNTHREET

SE, WINGEHARLBTHETS - to THHLE EROFTNOMEMTICEN TS, SRk ER
ZOHTE, FEPEEKESDITOINCI LT, WAEREOMER SV b b, —F, (3)

-
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+ .
&
& 12F
E
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e
5 L
E]
B
= 8r
©
,‘g
5]
[o -
[0}
e
=
2 4r
&
0 1000 000 300 000
LESF IR B Mean annual precipitation{mm)
Fig. 4 MWEROEKIEE & EFERKE & OBR
Relation between specific plentiful runoff and mean annual
precipitation on each geology.
O B K LEE R  Watersheds underlain chiefly by Quaternary volcanic rocks.
O : BERAKILFEIFIR  Watersheds underlain chiefly by Tertiary volcanic rocks.
® 1t & 2 f8 ¥ #% Watersheds underlain chiefly by Granitic rocks.
At A JE"." ¥ B Watersheds underlain chiefly by Mesozoic formations.
A E B W iﬁj Watersheds underlain chiefly by Paleozoic formations.
[0:4 = % & ¥ ¥ Watersheds underlain chiefly by Tertiary formations.
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AL (4) KROMBERMOFELLZWRET 2 &, BALREDEA MBI, MRRKICEREIFDS
NI - 7228, [FRERICIERER 1 B TEEEDNRD bILice Lichio THE « UK EE, 1ERS
it 515 2 5IR0E, e HHE, BB 51 2HRICH~T, & B KBSV T ARE LTS

CENHEREIND o
iﬁﬁj&@f&gm%ﬂﬂaé%‘(f~0 OFEE LT, BKREFEKBETHLUIEOI/NTHETT 2 H1EMND 5
D EK—IE KT R IR O— 2B TOICHE LTS EEDN TSP, COEK—IGKILLE

KEE DBGEERICR L b O Fig. 5 Thbo 08, OBAOEKRIMKEOEEELIT S
%, EAKHE (mm/A) AEFEMKE (mm) THRUKLE 372b bR KRS D Okt E
7o BRIOFEN TR EZRONERD LD ICIE 5.

Y =2.8409 +‘10';{808 p=(). 8233 FHF* e (5)

T, Y Bk—iBAKM, X :EKENE (mm/H) EEFERKR (mm) TRLZLO (BAk
KES D DEKLER) THb. 1F, COMRBRDOMEERTS LBRRIZTARTS 7
AL H AROERE LTI, BKESSOINEEEK—BKLR/NSOEICS 50 % 72HEHIC

18r O+ B LRI
Watersheds underlain chiefly by Quaternary volcanic rocks.
H et GDQUP= ity
Watersheds underlain chiefly by Tertiary volcanic rocks.
@ik W s B R R
15r Watersheds underlain chiefly by Granitic rocks.
R A AF R R
A Watersheds underlain chiefly by Mesozoic formations.
Al EFE B OB\
Watersheds underlain chiefly by Paleozoic formations.
ler O =K W

Watersheds underlain chiefly by Tertiary formations.
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Ratio of plentiful discharge to scanty discharge
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£ (mm/day) VAL VS i (x10)
Specmc scanty runoff / Mean (mua\
precipitation

Fig. 5 MK—iE/Kl & BARKE Y D OEKILHRE & OB3F

Relation between ratio of plentiful discharge to scanty discharge
and specific scanty runoff per unit precipitation.
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RDT LD Do TIRDBED « PUKOLEE, TERLED 575 2 IR HRUK % LT O Rkl
BiFthsT b, MARERIKNE, L bEUK—EKENES <, A5 DREIETNT KT
WEREIENT STV D EEZ B0 7, th B, BEEED O A HBUIHUKYES X UMW O Rkt
sy 2 729h, KT E < U S EK—EIK LK & <78 D, 221 0 QI M K I

il

BHREDS - T TH D & E2 K Do
2. HEHELE/KE

PRI D HTE D TR MENC L O RIL 2 2 - mpITH Y, HIEEHEIE X DH TR BRIES
HEFZ LD FRORMATEEENE D 5 2 H5 05K S OHIRIE, HITCh X205, HkOHP~DR
ADLPF X, HTHKEDOMFELEZETIUL, RKIE SISO RENEEZ o, KR
LT FOLEDMMBITEKRENE 2L THEEINDS . £ TARAE TRBEHOER K& EKEE
DR Lice

BRI > SR E DBRERICR LS D08 Fig. 6 Thbo 138, MMICBOCY/KEREKED
NNDERAIL T By, ERIIHE (mm/H) 2AGEKE (mm) THRUCMH, 37500 B ALK
KD DEKIFKEBTRLTH Do TRIBOTHFIK DD 2 DDORKMC T e bW, £ DERITE
MR L2 ORHDRIREIT - /co 72E 21, Sy-Ss OFIRIT Sas & LTRICERSLTSH 5o

Fig. 6 £R2 00D/ 7 v EHEKEO, &EOHEE LT, HIROFETM P 59»TH S
BREBKBRZVWC ESbp b, TRFAMED, JHRUIzX D ICHIE S RIS X b THEVERIE S

O

N LA IAT,

A A AA N Watersheds underlam chiefly by
Quaternary v lcamc rocks.
61 A A M A o0 0 © O+ Wb
Watersheds underlain chiefly by
AA A A L] e o Tertiary volcanic rocks.
@ ik B B B
Watersheds underlain chiefly by
Granitic rocks.
b
b a °0 ° Watersheds unde.rlain chiefly by
Mesozoic formations.
A a o . A A RO M
Watersheds underlain chiefly by
3t [¢] O eo0 © Paleozoic formations.
138 = & b8 il R

Watersheds underlain chiefly by

Tertiary formations.

Slope classification of watershed
>

i 1. ) — i - 1 ot
4 8 12
Bk (nm/day)  EFIEHKE (mm)
Specific scanty nunoff /° Mean annual
precipitation

Fig. 6 AKX & BAEKEY O oBKILRE & ORGF
Relation between slope classification of watershed
and specific scanty runoff per unit precipitation.
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Relation between Scanty Runoff from Mountainous

Watershed and Geology, Slope and Vegetation

Toshio Suimizu@

Summary

In recent years, it has become very important on water resources research to understand
the relation between scanty runoff and features of watershed, geology, topography and vegeta-
tion. In this paper, the author makes use of the discharge-duration data on multiple purpose
dams and gauging stations of river, and the influences of features of watershed to scanty
runoff is discussed for numbers of watersheds in mountain areas. A summary of the result is
shown below.

(1) The specific scanty runoff on watersheds with much annual precipitation is plentiful
in comparison with that on watersheds with a little annual precipitation.

(2) The value of specific scanty runoff on watersheds underlain by quaternary volcanic
rocks is about 1.9 mm/day, tertiary volcanic rocks about 1.4 mm/day, granitic rocks about 1.7
mm/day, mesozoic or paleozoic formations lowest and ranging between about 0.6 to 0.7 mm/day.

(3) The slope of recession curves is gentle for quaternary volcanic rock watersheds. On
mesozoic, paleozoic and tertiary formation watersheds, the recession curves is the steepest.
On tertiary volcanic rock and granitic rock watersheds, the slope of recession curves is inter-
mediate. This is due to the property that the capacity of groundwater storage is high in
volcanic product and low in sandstone, shale and mud stone.

(4) It is assumed that the function of water recharge on watersheds underlain by qua-
ternary, tertiary volcanic rocks and granitic rocks is superior to that on mesozoic, paleozoic
and tertiary formation watersheds, by considering that the ratio of plentiful discharge to
scanty discharge.

(5) The scanty runoff has the tendency to increasing on watersheds with gentle slope,
while the scanty runoff on watersheds with steep slope is a little. Topography of watershed
is closely related to watershed geology, these factors affect alike scanty runoff.

(6) The precise relation between vegetation of watershed and scanty runoff could not be
obtained in this study. The relation might be recognized by examinations on small experi-

mental drainage areas.
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