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Monthly Water Balance and Hydrological Characteristics

of River Basins in Japan (Second Report)

By
Shigetsugu Uehara and Teruko Sato

National Research Center for Disaster Prevention, Japan

Abstract

This report is the sequel of the first report entitled as Monthly Water Balance and
Hydrological Characteristics of River Basins in Japan which was published in the
Research Report of NRCDP No. 30 in 1983,

Based on the developed common method for the calculation of monthly water
balance applicable to various river basins indicated in the first report, the authors
analysed and examined following three subjects.

(1) Relationship between the type of monthly runoff model and its basin geology.

(2) Relationship between snow covered area and its water inventory (average
water equivalent snow depth of the basin).

(3) Calculation of monthly water balance for 30 years from 1936 to 1965 to each
of main river basins and evaluation of their hydrological characteristics such as the
effects of snow pack and melt, rainfalls in bai-u and typhoon seasons on monthly
runoffs as well as on the fluctuations of precipitation and runoff.

The following analytical methods were employed to these three subjects
respectively.

(1) Basin geology is represented by the areal ratios of categolized 7 geological
features such as Qy : Quaternary volcanic rocks and deposits, Q ; Quaternary rocks
and deposits except Qy, Ty : Tertiary volecanic rocks and deposits, Ts: Tertiary
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sedimentary rocks except Ty, G: Granite, R: Cretaceous rhyorite, andesite and
dacite, PM : Palcozoic and Mesozoic sedimentary rocks.

The areal ratios of 7 geological features were measured to each of 83 river basins
using Japan Geological Map with a scale of 1 to 1,000,000 published by Japan
Geological Survey.

The type of runoff model is represented by an index e which is a figure
improportional to the degree of water holding capacity of runoff model and
indicated in the first report.

Applying least square method, the relationship between estimated ¢ (&) and the
arcal ratios was analysed as a linear equation with seven parameters.

(2) Snow covered areas of 6 river basins, which include Aganogawa-Maoroshi,
Uonogawa-Horinouchi, Tonegawa-lwamoto, Tenryugawa-Mivagase, Kisogawa-
Maruyama dam and Hidagawa-Shirakawaguchi, were measured for four years using
available Landsat MSS Band 5 images. Meanwhile, water inventories corresponding
to measured snow covered areas mentioned above were calculated based on each
monthly water balance of the six river banins. Then, the relationships between snow
covered areas and their water inventories to 6 river basins were analysed and
examined.

(3) The monthly water balance and its fluctuation coefficient to each of 88 river
basins of 62 river systems for 30 years from 1936 to 1965 were calculated based on
established water balance model to each river basin and observational data on
monthly precipitation and air temperature.

Using the calculated results mentioned above, various hydrological characteristics
were examined and evaluated centering on 18 representative river basins in 9 districts.

As the results, following conclusions and considerations were obtained.

(1) The correlation coefficient between & and & is 0.690, which doesn’t mean
satisfactory result. However, the degree of water holding capacity to each geological
feature is clarified in order as follows, Qv, Q, G, R, PM, Ts and Ty.

The result indicates the feasibility of estimating the type of monthly runoff model
based on the basin geology.

(2) A close linear relationship is obtained between snow covered area in snow
melt season and its water inventory (average water equivalent snow depth of the
basin).

This result well corresponds with the one obtained through many studies
conducted by researchers in the U. S. A., and indicates the usefulness of developed
monthly snow pack and melt model as well as the feasibility of the application of
satellite data in the practices of water management.

(3) The average monthly water balance for 30 year to cach of 88 river basins

indicates the regional hydrological characterisiics as follows.
(i) The effects of snow pack and melt on runoff are excel in the river basins located
in the central to northern districts of the Sea of Japan side. However, the effects
appear more or less to all river basins in Japan. Asthe depth of snow pack and the
rate of snowmelt to cach month in winter depend upon the monthly air temperature
of the basin, the effects appear stronger in the river basins located in high latitude or
with high altitude.
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(i1) The peak precipitation and its effect on runoff in June and July brought mainly
from frontal activites, so called bai-u, appear stronger in the river basins located in
the central to southwestern districts of the Pacific Ocean side.
(iii) Meanwhile, the ones due to typhoons in September appear stronger in the basins
located southern part of Kinki and Shikoku districts facing to the Pacific Ocean.

(4) The water balance between basins of trank river and its tributaries was
calculated to each of two largest river systems, Tone and Shinano. The results
indicate that the deficit monthly runoff at the gaging station of a trank river basin is
well coinsident with the quantity of by-passed water taken at the intakes upstream of
the station for water uses, at the same time, proposed monthly water balance model
should be dealt with deliberately when the flow regime is strongly affected by water
uses because of the inclusion of the effects into model structure.

(5) Average annual runoff to each of main river systems was estimated and the

ranking for largest ones is as follows.

Tone, Kiso and Shinano river systems 2 19.0x 10°m?®
Ishikari river system 2 15.4%10°m®
Agano river system 0 14.2 %X 10°m?

(6) It is found that the ratio of fluctuation coefficients of precipitation and runofl
(Cp/Cq) in autumn can well represents the relative water holding capacity of river
basin within the same climatic region.

(7) Judging from the calculated maximum reservoir capacity necessary for each
averaged degree of runoff during 30 vears, the fluctuation of flow regime is generally
very large in the river basins located in the western part of the country reflecting
much fluctuation in precipitation and less water holding capacity than those in the

eastern part of the country.
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Table2.1 Relation between categorized 7 geological features and geological classifications
adopted in Japan Geological Map.
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Fig.2.1 Geological features of river basin (example).
(1) Tohoku District
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Fig. 2.1 Geological features of river basin (example).
(2)Central port of japan
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Fig. 2.1 Geological featurcs of river basin (example).

(3) Kyusha District
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Table2.1 Measured areal rations of 7 geological features to each of 88 river basins.
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Tahel 3.1 Landsat data used to delineation of snow covered area.
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Fig. 3.1
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LANDSAT MSS Band 5 image indicated snow covered area, Niigata Scene

(Path 116—Row 34) in which Aganogawa-Maoroshi (A), Uonogawa-

Horinouchi (B) and Tonegawa-Iwamoto (C) basins are included.

(1) 29 Mar. 1979 (2) 23 Apr. 1981

EIARFR BN (E2M)
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Fig. 3.1 LANDSAT MSS Band 5 image indicated snow covered area, Niigata Scene
(Pathl116—Row34) in which Aganogawa-Maoroshi (A), Uonogawa-
Horinouchi (B) and Tonegawa-Ilwamoto (C) basins are included.

(3) 4 May 1979
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Fig. 3.2 Snow covered arca delineated by photo-interpretation of
LANDSAT MSS Band 5 image (Aganogawa-Moroshi basin).
(1) 29 Mar. 1979
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Fig. 2.3 Snow covered area delincated by photo-interpretation of
LANDSAT MSS Band 5 image (Aganogawa-Maoroshi basin).
(2) 23 Apr. 1981
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Fig. 3.2
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Snow covered areca delineated by photo-interpretation of
LANDSAT MSS Band 5 image (Aganogawa-Maoroshi basin).

(3) 4 May 1979
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Fig. 3.3 Snow covered area delinealed by photo-interpretation of LANDSAT MSS
Band 5 image (Uonogawa-Horinouchi and Tonegawa-Iwamoto basins).
(1) 29 Mar. 1979
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Fig. 3.3 Snow covered area delineated by photo-interpretation of LANDSAT MSS

Band 5 image (Uenogawa-Horinouchi and Tonegawa-Iwamato basins).
(2) 23 Apr. 1981
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Fig. 3.3 Snow covered arca dclincated by photo-interpretation of LANDSAT MSS
Band 5 image (Uonogawa-Horinouchi and Tonegawa-lwamoto basins).
(3) 4 May 1979
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H3hE

1985 =11 A

B 5 OFEZEHEHIRER

Tabel 3.2  Determined snow covered arcas from Landsat MSS Band 5 images.

# | TEE BT | REI-Emen | AR - ax | ® | KLN-E-8 | KEIAL YA | REE - S00
Eia : R . = : o
o 6,997km: 1,419Kkm 1.670km B 2,260km 2,409km 2,020km
BB o 4,831 (k) (km? ety || 1972 301 (km?®) 782 (km®) 945 (km?)
" v 1973 ” -
5.5 3,075 956 m 581 1,117 966 647
" & ii
&tk 1,326 389 472 5. i 863 716
W 1978 F
5.9 613 171 208 3.03 817 1,244 458
P
L5 25 6 19 s 52 73 24
1980 , P i
11.12 436 148 177 11.01 —_— 16 12
1981 - = 1,450 1580 — 1,370 1,226
g 1.635 786 " 171 51 18
4.23 " 12.01
1982 727 270 231 B 497 563 379
.23
) — Tz oo e

3.2 AHAARXEFLIC L 2HEKBOHE
LANDSAT 77— 25l L - BEEHEIE, 1972 FLIE 1982 £ T 11 EMIzb -

Twgie

& Huwiz,
oT,

HUEERIETEL I LICD
IS EAE T &

T LEVD 5.

&, IN:LRETIREREERD LD,
ARBHERBOFAENFMINIZ 2L
BRic sk 7z &) AK€ 7o % Fus,

Z OB B 3 A BRI EE
ZOHBAKIGETER, F18%0 T
Beok=, WiE, [UEO7T—7 v H—8HHFO s O

HERROMAH 2 H L MORD LN EHBT 52210k ), AREEFAO

70, Fi, 1966 ELBEOKEFEFFEZEORKICAE T EE %
26D EHIFL:.

& 3.3 TR D 1972~1982 TR0 H BT AL B O#EE R URRE T,

#£3.3705 1965 FLIAT & 1972~1982 3t HER %, AR /KEMEH CP R UEESEHE
RETHEL TA 2L L, CP REART 0%, B7 BT 12% B oMz 5% UADBRIZIEE >
THD, CREMERL TESGEDIEL Z-REEET, 7#, Alll0, CRE 2@ LT
BEEBRE R b OPBEW, S8R, AWUFLTHEMELTWES, ERLERAS
iz,

Bbtazme, BlHETHESNEHT)IOHBAKNE T FVOFYMEMES I b
EZohb, ABOWIICRIFTEEIC DV TIE, CRE @ 15% B8 A L 7-FEFIE Fifik
wHRENNOBRFEFRE L OBRETIEH s n A,
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S RUHER L 19665 & TOANE £ D E
Table 3.3 Conditions for calculation of monthly water balance of 6 river
basins for which snow covered areas werc determined
using Landsat MSS imagesand comparison of the results of
calculations for the periods of 1972- 1982 and before 1965.

A N 7| Fhke xE | w MAEDE w0 | REEH gﬁg

Vi ok A s | ™ L s

# #| (km®) AR — | T CM|CP|E SEHEM .

CRE

R MB, R DA, | & B 5 [oeaT [0.2m0
6,997 £ 4172130 W04 7o
& g = ]

i Rl fEE RR B 1.39 1982 9-310

11|k | B 1.43 ot Rl IR
OB M 1,419 IR, AL At= |1/3/1.30 L

Bz M B 3.0C 1.50 T s 0285

Bom o Mo 1.20 Ioa® | 0,30
1670 | &bk H& 8 45 [1/3]1.80 203 e

# & B 1.32 raga| 0359

x % & { 1.98 if;‘* 0.346
2.2600 |R¥, FHE # # (172180 n =

5 o+ M B 1.13 104 | 0-364

Koo i KL 8, g 117 185 0252
2,408 _ & B |1/21.50 M

L 7 2 K,k B 1.13 1| 9200

kA hom 1,05 i?;* 0.299
w8l 2,020 | AR, TR, R L (1/2(1.80 01 ==

a0 B 1.08 1972~ 14.a20

G oo | : 108z) V-4

T mMEERLESERE

*t 0 1965 IR, FRE—1072-1982

3.3 HEEHRCBEKE L 0EF

3.2 DHBEMAKPGZHE T, SHORMTHESAE (S BRDSATWEDT, Zh
£ 3.1 TLANDSAT Hfg» s HIE S h - BEER (So) roBfFEHEs LA,

Sy i AORETFEEEKRETHES, CNEBEADOKNZOFBRLELT, j ARICHE
EABELEL TR TWAEHLEARMICBI2EETHS. —7F, Said LANDSAT 7—%
BRESNEFEORERMTH B2, Sy i3S DRSEICELE A LEND S, Se DES %
iAdHETRE, SaDFSAD Sy DEBIEM S 513 Sy Su- EOMEERTHEMTZ L L
LTRATEDbENS,

S’”:Sij_l_)_(Si},_sij_]).d’/m ...................................................... (3.1)

Zimiti AoUE,

£ I A(D~ONUZBHENRHEOF BFHERE 1T, ZORCBIESHOBIAE (8" RUj
AdUCEbE SRR (Ten'y) bEFEOLOIIRL, RIS OFER, 2F25
AHTREBZEZHEAL, EEEHOEENBY Th -z LY an 3,

EIADHRZE3A(D~Bzrmd, ZOMTIRS IE Sy LEB2ZE2, xHI07—¥ &
HLT Sk S e OEFRAEUVZOMNBEREERS T WS,
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#3.4 LANDSAT B s lELHMSERE KNEET vh 55 E L AHEEAE L 0BT

Table3.4 Relation between determined snow covered area and ils average water equivalent
snow depth of the basin calculated by monthly water balance model.

(MEEFI, & T

(1) Aganogawa-Maoroshi

Aq=6,997 km?

ARGARIECE P L 55 H L - S PR A ES

LANDSAT B, s
WELZ-REER A yqueA (A ool A EFUHiz &4 7 MEE i £
Eﬁ Hi{A) ﬁ'gﬁ:ﬁﬂi)\hﬂ SU (mm) Sii—l (mm) S’s_— (mm) S”\j (I'l‘llTl} TaM’u (EC)
1979. 3.20 4,831* 238 307 261 378 —0.8 g7, = St Aq
W=y -
i B
3.29 3,075 238 307 240 546 0.9 57, MEEO
5.04 1,326 11 120 105 554 7.2 REE
5,22 613 11 120 32 365 10.9
11.09 25* 64 6 23 6,437 5.0
y . = m = , Tawy: AEEL
1980.11.12 436 85 30 52 835 2.3 AdomEryse
1981. 4.23 4,635 265 876 361 545 4.9
1982. 5.15 727 0 145 73 703 11.6
RERIAKFRAEL, JH2AFSE
(2) Uonogawa-Horinouchi
Ag=1,419 km?®
LANDSAT g 5 HELRIEZ = 7L o5t B L RS TR AES
WELAREER | rgoeEn | A oo A LAU B SR mEE W #
-’EF—H H{a) | ESEED (k) S.i (mm) Si-1 (mm) S)ij {mm) S”:J {mm) TBM,H(HC]
1979. 3.29 956 748 873 752 1,116 —-0.4 EFRizEL
5.04 389 63 370 329 1,200 5.7
5.22 171 63 370 145 1,203 9.2
11.09 6 135 36 66 15,609 3.5
1980.11.12 148 [ 205 70 124 1,189 0.7
1982. 5.15 270 h 0 399 200 1,051 10.3
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(SFRN, AT

(3) Tonegawa-Iwamoto

Aq=1,670 km?*

LANDSAT B s | REAANE=ET v ostB L i P fEkESs
LELLREAR A FAUEA | AooA A LAUHE &€ BIEE W
FHAMW | BEFERED () Sy (mm) Si-i(mm) | Sy {mm) ]I S§”(mm) | Tam'u(°C)
1979. 3.29 771 179 216 181 392 1.3 g - Syl
S | SRS Lgimetiiag.
. - ‘7B
5.04 472 13 98 87 . 308 .3 57, L TED
5.22 208 13 98 [ 38 305 10.6 - EFid s
11.09 18 57 6 21 1.845 5.1
1980.11.12 177 53 22 34 320 2.8
T n N Tew'y i A EF L
1981. 3.18 B l_vjlal] 420 ﬁ? 519 598 0.5 B OFS TR
4.23 786 160 420 221 470 5.6
1982. 5.15 234 0 123 63 450 11.8

REN, 57wk

(4) Tenryugawa-Miyagase

Aq=2.260 km*

LANDSAT Effta &

R8sl =7 1o 63 B L L SEIRE RS

HIE L7 MEERR A ERUHA | ADROA ArEUBIA¢-HER it =
FHEW | KEENEk) | Simm) | Se(mm) | Selmm) | S7smm) | Ten's(C)
1972.12.16 391 63 2% 5| 260 15 | EReAC
1873, 1.21 1,117* 149 63 121 245 0.1—
2.08 863 136 149 145 380 0.2
1979. 3.03 817 87 110 108 299 2.3
B 5.23 52 4] 44 11 478 5 e
1980.12.01 171 49 19 20 264 o |
1982, 3.23 497 7 78 i) 77 352 4.4
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(5) Kisogawa-Maruyama dam

H35 5

19854 11 A

Ag=2,409 km?*

LANDSAT i FEARITLE 7 L s 5 58 L 7 bk P Bk i
WELLREER {4 viqesA [aosion A LRUO B e HER % #
EHBA | EEEHEE ) Si; (mm) Si-i(mm) || Su(mm) | 8"y(mm) | Teu'y(°C)
1972.12.16 782" 155 9 126 388 25 | S”u=-g”é¢
1973. 1.21 966 307 155 258 643 ~38 | g copmas
2.08 716 314 307 309 1,040 —3.5 HEAE
1979. 3.03 1,244 242 256 255 493 -1.1

5.23 73 13 161 51 1,689 10.7

11.01 16 76 4 § 903 6.6 Z';‘;ﬁét_ij'g%
1980. 2.08 1,370* 175 197 191 335 -5.5

12.01 51 107 53 52 2,456 0.4
1982. 3.23 563 211 185 204 874 1.0

(BIARE AR TREEN, ()1 M fesk
(6) Hidagawa-Shirakawaguchi

Ay=12020km*
LANDSAT Biffs 5 BB E 705 & 1L 2o TR A
EaRe Sl A:LRUEA |AoHod ] A rALREAELRBTE i #
EHBA | EEEEB) ) Sutmm) Siov(mm) || Sylmm) | S%ilmm) | Teu'u(°C)
1972.12.16 945 186 100 144 308 —2.4 J:ﬁ_ll ERS
ﬁi973, 1.21 647 350 186 297 a2y 34T
1979. 3.03 458 245 268 266 1,173 —1.0
3.23 24 12 152 48 4,040 10.8
11.01 12 71 3 5 842 6.7
E@. 2.08 1,226% 174 184 181 298 —5.4
12.01 18 171 47 51 5,723 —0.3
1982. 3.23 3779 225 193 217 1.15¢ 11
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Fig. 3.4 Relation between snow covered arca and average water equivalent snow depth
of basin.
(1) Aganogawa-Maoroshi  (2) Uonogawa-Horinouchi  (3) Tonegawa-
Iwamoto
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Fig. 3.4
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E3.4(1~6hcird ko, T—FoEEYnn, EARRICLTY, HEEELES
HEEOBICRERNZIEFEGERD D, #oMERARIEI EBHELRE Lo, B

CEEOSOCEER - BT, QI - daer, FRI - R0 biE, RAADHIF
ﬁfméﬁﬁm-ﬁ?%,&%m-%m&g,ﬁ%M-DMHEKLTEwW%%ﬁLTu
LT EMTEHENA,

3.4 BEMAKNZTEFILLLA-BEERLBEEKE : 0BF

33 THeNEREE TEMAKNZET VL HMETT 5,
AEFEFVICIBESEREAEZEET T 28703 20wY, SHESERTT 258450
sz, SIEEREOSESMETVEFEIRTHRMCEZATHLDT, Ihel->TEl
HT2Zep3TE3, Ab, BREFASAORRRUESEZEREN Ty ((C), Hr(m), iz
ﬁﬂﬁ%EHQmﬂ,ﬁﬁ%E#EEHpmﬁ,nﬁﬁ%mﬁﬁﬁﬂy—y%ﬁn(L1m,
1/3) L, BHEEOTE T 2 —EBLRELTFORMETEN 40 0ES 2 Hey (m) &
TAUERADE LTS (4 3.5).

Hoy= Hont = Tapy—TeL ) revererrsnrmsmmmmmimii s (3.2)

1
0.007
2 ZiC Hew W EBNES 2 5 OFBYEEE (m), Tew it Hem DGR °C) THD, #

MR TFRHLINS,

HBM:ﬁ(HP_HQ) ............................................................... (3_3)

Ty = Ty—0.007(Hg— Hy)— 0.007 gy cooeemrerrererresermsmmmemmi, (3.4)

HEEOEOBESAETME Az)=e¢(He—zP ThE o, MEHEE RSA, ZiRSE
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o
=
i
[y A{Z) TqL
= -
I TpMi g X
::li
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A ] .
EEAAET L RBOBESFET L
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Fig. 3.5 Models for vertical distribution of area and
air temperature in river basin.
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HWErsOEE Yz L L TR TEENS,
Hu Heo
Ramiﬁﬁumdﬁjmwm

= (L= ALShl Yt e
=(1 Ha) (3.5)

REKE S, RAROMETHY, Tow BEFEHOETH 205 Zhr AKORB RS
(Tem'y) &+,

TBM’jj :(TBMij+T3M|J+1)/2 ......................................................... (3.6)

ARDEHFEE Her 'y, TEEERE RSA L Ex s SIA TR NS,

He's=Huyt— = 007 T (3.7)
RSA";= (17%?"4)}&1 ............................................................ (3.8)
B

PIEEF)IJET, BE/IHL AR VTR -ESAD SRRz DT, Ta % 1°C s 0.5C
BT ECETHILS £, 1935~1965 0 30 £RDE A K THMSE @K RSA (8 H AT
BIRSEK SA"y) 23k», AUL 0EMEHORATARS, £ OBHEERDTH 7,

R 3.5 Ta $3°C, 4°C, SCOHBEMNTLTH N, F3D Sy 12 Swe ROA: 12RS,,
SA’; 12 S, & LTEENTwS,

72, 1AP5 5% TO S LS. OBFEER3.4(1), (2), BT

PAEIn &SRO Z LBl stk 27,

(i) BEAR Sy - HMEEHS. OMWFKIF I AKD S5 ARECORET - MEMEEU T, I
SHEAD (B3.4 D Sy~SBIRT) DL —7* 245 (3.5, K3.43H), SeDEAR 2
FFTHs

() ZOL—7 Ts BEINT 21020 T EFICBATT 55, To = 5°C OfHET, BELH
D2HA~S AL TRIZBERIRE Y, 3.3 TRD Su~Sa DEEFROBERICIZIT 5L
TEH, ZOWEERDS LS,

) PAEDZ &b s, EREROTHRRIIEIZTCRE L A 51, Lo b MEAkl L BEE
e QEREIBIRI R 5 2 L s HEREAULE E 7 v 5 LB S iz s M,

TH3ATEIA»PSSAZTO Ta=3C, 4°C, 5Clotf+ 2 S.~S, BfED&ERLT V525 9
A~12F##%35»h5E3.4hizc AT 2 EN—=TERTIENbNE, I TIHESEE
HTzDIH~12 H5EB LT3
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#3.5 RELLSHREGRE N T LASEMEESKE
Table3.5 Snow covered area and average water equivalent snow depth of the basin
corresponding to assumed air lemperature on the altitude of snow line.

[™—3#] JANE| FEBE| MARE| APRE| MAYE| JUNE| SEPE| OCTE NOVE| DECE
I Bwlmm) 483 568 458 157 3 0 0 18 79| 25
E To | RS2 1.00 0.99 o] o8] ool 0.03 0.3 0.74] 100
gi| 3C | Sa 6,997 6,927 4,108 1,259 70 210 2,379 5178 | 6,907
l‘ Ty | RSa 1.00 1.00 0.67 0,24 0.03 0.06 0.41 0.83| L0
: € | s 6,997 5,997 4,688 1,679 210 120 2,89 | 5808 6,997
S| To | BSa 1.00 1.00 0.7 0.30 0.06 0.10 0.48 0.91] 1.0
7| sa 6.997| 699|538 2099 40 0| 3,350 | 6.367| 6,997

Sw (mm) 1,213 1,547 1,258 503 4 0 0 42 189 607

g‘% Ty | RSa 1.00 1.00 0.7 0.26 0.02 0.05 0.42 0.92 100
il € | sa | 1419 1.419 1,078 368 2 ! 596 1,305| 1,419
i‘f Ty | RSa 1.00 1.00 0.84 0.33 0.06 0.08 0.49 0.99] L1.00
Wi 4C | %a 1,419 1.419 1,192 468 85 114 695 1,405 1,419
§§ T, | RSa 1.00 1.00 0.92 0.40 0.10 0.13 0.58 100 100
¥C | s 1,419 1.419 1,305 568 142 il 184 823 1410 1419

Sw (mm) 357 471 9 158 2 0 0 % 36| 155

Al To | RSa 100 0.99 0.62 0.27 0.05 0.06 0.36 0731 1.00
Bl 5C [ sa 1670] 1.653] 1085 151 8 100 601 1219 1670
|#| 1, | RSa 1.00 1.00 0.70 0.33 0.10 10| 043 0.84  1.00
;ﬁ 4C | sa L60| 1670|1169 551 167 167 8| L0z 1670
Bl 1, | RSa 1.00 1.00 0.79 0.40 0.14 0.01 0.15 0.30 0.9  1.00
C | sa 1,670 1,670 1,318 668 234 17 250 835 1,587 | 1.670

Sw ! 1936~1965 @ 30 FEOAAFK I 50 2 RS AT (BEWEE B e7 0066l H)
T  RELLEBRESOHXKE
RSa: EA_UJ Ty 23tc L iSO ES GRE

Sa: WELS Ta BT L LHEFEM (kmd)

3.5 BROEE

PLE3.1~3.4 THONEERIZODVTE IOEREETTI.
(1) BLETLERELT, BAESLUBOBSHIE VT, HROMSKE L REERIC
E%&E’J?Zrﬁéﬁéﬁﬂ’?&a%ﬁf%éﬁf, ZHITKEOEMEN G R BT A2LDTH S,
s kETiR, BEmECHET 2MEAE%, LANDSAT 7—# 2{E UL, MERLL
ETT22TCOHEOEHHETELLTEY, WHEBEEETH2,

Linl, KEOBSIIEGEMEORITHD, HE - FREROFEVILIEMRTED,
FHOFSA Y EREACLID &0 ZNT A LI EENS D, BFHCIEREH L &,

EEEFEIILa s ik

—F, BEOBESRERL T ToRBEME T A2RBEMOBRIZAIRD H 0, FEKE
LOEENHETES 22, KEORCHERORI»SEMBEAEERDE L HRETH
ZrAasi, ZORMRPEBICHEBT 20, KEEETVCL DETAESRDS L
WIBRRE TR LI-L IR AFENBEEE LSS,
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2) BEMESOEREDSCIRE L VI HREIFFICEKNH 24, TNE2RIET 5 e
T HBRLLR DT, FHICBT2REEKHIINT2RBERDZI6 TR,
IOEPSELI LEOBEROZLUMERT I LR TELLY, ZHOME LBEORR
HOROME & OFFEAS 2z shnld, HHL AR EE L2 5, BEOEHES “25 B LS4
HATIER L T E 2B -T2 L 3" Lhah, AEELED, MBELLEBEHL v
BECEENH2NEL2E 20 THNE, SREYIShERIBSEKA LIV ERS &
HOENLZDTRREKRI6 LB RLAEREMEEHL LANEN, SHREZRIELZITA
e sz,
(3) 9AADS 1 BRZTOMBMOBISEAHIC OV T, SROE»53E3510H2 &
S, SHRESARE W0HKIZ 4Bt E, 11 AFK I 3 Bt s 2 MEmEs -
Bo T, ZORHRBAEND PRV &, FEOMSEEL DTV IORGI Y
POMEBEBRTHRT LI LERETHY, BRALBEL05 1 20/ oBHizAx 0
DeEionsd, KEOPE L BEHERNL, BABZLUEOBEHIRE L TEEF —
FOHAEIT>Tw20620A0FEHF L0 Bbhs,

R3.TICE, KZEF L E Ta=5C & LABEOMEROBEAkBEEREL T3, 9
A6 11 AROEEAERZ LRORBEETT T 2,

3.6 BHORZREHEDENTE
Table 3.6 Average air temperature corresponding to the
end of continuous snow cover at various sites in
northern Japan.

TR R o H TR SGRIC) BB

£y #ELL (B BoET | Bk 5 SR
I m| anam | 2H s | 3 B i 1.7°C
AL | aman | 3R 35 2.5
M # | agin | 7 0.8 4H70 oo
B m| ames | 2R, |39 1.0
25 | 34
B M| 3H11H g oy 1.9

. 2 A 3E :

i | A0 L o - 2.1
itﬁ #w | 2AwLE | 2T 88 o 2.2
& R| zAzea | PR, | 3R 3.6
- - | zn 3 A
1 #| smen %3 i 23
(LM BT F 7 o 7 (1550) padz, #1125 O REOEEE

OHLA LA S ERL T 885> Thd & &
(C) 1 1936~ 1965F 305 R & H S L 5,
D) B iZ&HE TOORTHR T — & TRk L 2.
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A, FITOIFRTE, GWEZ PR OBS K S H8 0 ME BT M (SRR
mm$mﬁﬁuﬁbf,@m1xgm:aﬁ%bwf HY, MEOLLEZ 0.40 & TS REF
NBZAREKTIE 2 ARICR T 3.86m ICETARB U/ TLAZ Lica D, REHE
THLIELEYE-T WA,

F3.7 HEHOMTEKE (mm)
Table 3.7 Water equivalent snow depth corresponding to snow covered area.

Tw—5.0°C
@M | F 4 || JANE | FEBE | MARE | APRE | MAYE | JUNE | SEPE | OCTE | NOVE | DECE
FTEE) | B 483 568 603 523 50 0 37 87 254
BRI S 1,213 1.547 | 1.367| 1,258 460 i 72 189 607
Al = ‘ E= R S | 357 471 480 395 164 0 50 59 ‘ 155

(223,57 & FIE, FFEIE1936~1965 T R30ERO EB)TH 5)

4. 2EERANOABMKNX & £ DEH

4.1 HRANFED B EAKINZ ST EER

%4&tbﬁTiE62$%®88WﬂMﬁm:Umf\EE%N$E”T$b6fHU)6%ﬁﬁ
DR B KINF E 7V % - T, 1936 &4 5 1965 Tizi7: 5 30 MO ANE 2 EHE L7,
TORRS 0 THOTEEL L TEHBOWHE, MAR, MEKE, BSABRUZIRS
DEBNRE GEEE A/ M) F2{RBEORE L TERLL, - 2T), HSEoRE
RO % 2 MmO 2R, #4.2()~9izxT,

RENIE LTI, B18' &3 (pd7) AT RBE b LCEELLOT, 250K
PEe7 ozl ZokESMa iz, AL, PBLOERCOVL TR, SERETRN
DEVERT 720, FHI EHE 25 CBEL2OTCFORREEFT AL 2E 4.3 105
ER

F4.20BM+R) HE 1 HOWRTRL S5 SMij © 30 R EIETH 2. BIZR %
BIL7zDid, MESM LM R OB THE L 2BMOR WL SITRT 2T, -OEH
Hﬁﬁ%?w(%%ﬁéa)uiDﬁﬁﬁiQtﬁﬁéné.gh%ﬁﬂiS@ﬁk@ﬂi
WMRTHD I L 2ERT 20ENSH 2,

RAZTRLEBERER 4. 1O~ ER L, SHBOKNLDBEE L TicEgt2,

4.2 A o Ak S
() dvigsE CRFI - BIFAE, B - 35

AR TR 1 S ANz TOBE - S Sl L, BHO SRR
AEH LR LS, BROZEEIREON T2, BREORSIZ1H, BER5ATHY,
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®4.1 A BRI LSBT

Table 4.1 River basins calculated monthly water balance.

kK F I il B &5 K F oI i
FR N % & 4.1 & %) i
4 & A Br 4.2 3 &0 g7 m|
I O 5 K B | 4. 3 AR I = 7
% E T B ¥ 4. 4 % E &I & L
il # 5 4. & i & N = #h
KN B oW AN K406 4 VAN 5
4.7 y HREE § H
Bl & #1408 B S| | I E2e
it 4 )0 i 4.9 ” 15
& k] fi 4.10 n WO K 18
P = B 4.11 " A= - +
it £ BHoo®m M 412 F & I
7 o K413 & B A I
s wE ] ¥ H B 4.14 1 B 1 6 = e
Pl o B 1] F A0 #4187 I = Gify
" e
5.1 %F B I i B
3. k=gl B T 5.2 K #H N i FE
fR&ll Tl ;8 ¥ TFT|5 3 X&E HE =
Yy B 5.4 & I | A g
i if ¥ {£ 5.5 % {F Nl & H
s m ORI\ Z W 5.6 A5 1N
I aN R & ol I /i He B I
i oam o R |5 8 Y i
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5.11 # B JI| = fif | 7.10 fa Z I =
5.12 &= I X & #
8.1 & %)l ih
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9.6 = B I A
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®/4.2 AEWIFEO BRI ZFE (1936~1960 4, 30 &£[H 4 EE)
Table 4.2 Calculated monthly water balance to each of 18 representative river basins (averaged for
30 years from 1936-1965).

Q! Hit=,P: WARKEZ(CP - CM THI#),S : Sk &,SM+R . Al L E+HNE, B ERiE
C: EFFRE,CM | BEAEIEE, CP: K AERSE, DM : BER, T HEVEISE

1.3 BRI, GBS

TIshikarigawa, Ishikarioohasghi, A=12,696 km2
Jan. | Feb.| Mar.| Apr.| May Jun.| Jul.| Aug.| Sep.| Oct.| Nov.| Dec. Year Note
/M 47 46 63 | 159 | 194 | 110 86 80 88 i7 69 541 1,074 | T0=13.64
q [ ms 223 | 241 | 299 | 779 | 920 | 539 | 408 | 379 431| 365 | 338 256| 432 x10%3
& 210 | 10| .18 .27 .25 | .16 | .26 .31| .24| .19 .16| .16 .16
mm/M 194 | 156 | 112 88 78 81 125 133 154 123 | 165 | 191 | 1,600 | TP=20.31
P & <29 1 .35 .39 | 37| .26 | .35( .39 .44 .39 38| .31| .23 14 %1093
oM 2,40 |2.40 [1.90 [1.40 | 1.00 [1.00 [1.00 [ 1.00[ 1.00| 1.10 | 1.60 | 2.00 CP=0.84
5 | mi 475 | 622 | p25 | 348 80 3 0 0 1 34 | 127 287
/M 5 10 | 109 | 365] 346 | 158 | 128 133 153 50 72 31| 1,800
SM{ N .01 [ 02| .15] .51 .82 | .98 [1.00 | 1.00] 1.00| .72 | .37 .10
i Ty -11.2|-10.7|-7.0 [0.3 |6.3 [10.0 |14.6|16.0] 11.0] 4.4 |-2.6|-8.2 °c
E | mn/H 20| 21| 27| si| 70| e8| 71| s4| so| 2| 27| 25| 526 | TETg.678x1090
Model No. 201 , ¥= 1.00
1.5 B, B
Tokachigawa, Obihira, A= 2,529.3 km?
Jan. [ Feb.| Mar.| Apr.| May Jun.| Jul.| Aug.| Sep.| Oct.| Nov.| Dee. Year Note
mm/M 30 30 34 96 | 144 | 120 | 110 | 114|121 87 57 33 975 | T0=2.466
q | m/s 28 | 31| 32| 94 136 | 117 | 104 108 mis| s | se| m 78 x10%02
c 05 | .05 .19 .23 .53 | 37| .38 .48 .34 .36 | .31 .25 .23
mm/M 116 | 106 95 98 99 | 116 | 153 | 180 | 198 | 124 | 109 | 106 | 1,501 | TP=3.796
P c 77| .82 | .52 | W41 .60 | .50 | .48 | 57| .41| .57 .51 .&D .16 %1093
oM 2.00 (2.00 [1.60 [1.20 |1.00 [1.00 [1,00|1.00 | 1.00|1.10 |1.30[1.70 CP=1.28
s | wm 309 | 415 | 449 | 275 83 ] 0 o 1 36 95 | 193
mm/M 0 0 61 | 272 291 | 190 | 162 | 180 197 89 50 8| 1,501
SM Iy .00 | .00 | .13 .50 | .78 | .96 |1.00 | 1.00]| .98| .70 .35| .05
e i -14.0[-12.9[=7.5 | 0.0 | 5.6 | 9.3 |13.6|15.2 | I0.8| 4.0 ] -3.1] -9.9 | 0
E | um/H 21 21 26 56 72 59 58 57 53 42 33 2] 526 | TE=1.330x10°%3

Model No.202 , N=1.00

2.4 BLEI, B
Mogamigawa, Takaya, A= H270.9 km2
Jan. | Feb.| Mar.| Apr.| May Jun.| Jul, AI_‘;;':. Sep.| Uet.| Nov.| Dec. Year Note
mm, M 94 | 116 | 213 332| 195| 106 | 155 95| 107 95 96| 106] 1,720 | 10=1,079
o | miss 220 | 301 | 499| 803| 457| 256 386| 22| 259 222 292 248 342 st
¢ 230 37| .21 .22 (34| .s3| .e8| .56 55| .36 .25| .26 .15
mn/ M 307 | 230 173] 132) 107| 154 249| 167] 183[ 1500 193] 299| 2,345 | TP=1 471
3 c 227 | 250 29| .24 .34 .47 .55] a8 .32] L33 .s0| .27 .12 w0ty
oM 1.30 [1.30{1.20 | 1.10]| 1.00 1.00] 1.00| 1.00] 1.00] 1.00| 1.10] 1.20 CP=1 .4y
S min 457 | 543 452 173 5 0 ) 0 0 15 83| 254
win/ M 105 | 144 | 265 | 410 276 159| 249 167 183 135| 126 127 2,345
sM
S DM 19| .22 18 71 99 | 1.00( 1.00| 1.00] 1.00] .90 60 34
Thy 6.2 | =5.7 | -2,5| 4.2 10.2] 14.3| 18.4| 19.7| 14.7| 7.9 2.1| -3.2 °C
E am/ TR— F
j i 18] 24| 38| 4| 84| 37| 7ol wol e3] 42| 27l 19] s25 | "F73.919v10%d

Model No. 501 » N=10.500
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2.6 dbblll, Bk

(Bo#) — fEl - ik

Kitakamivawa, Tome , A= T8H9.4 kmi
Jan.| Teb.| Mar.| Apr.| May [ Jun.| Jul.| Aug.| Sep.| Oct.| Nov.| Dec Year Note
mm/M 53| s7| 87| 193 157| 105| 125| 93| 11| 88| 74| 5] 1,212 | TO=9.538
9 3
q | =3 156 | 185 | 2356 | 586 | 467 | 319 | 367| 273| 3s52| 258 | 225| 191| 302 x107m
c 23| .31 .26 .32 30| .36| 46| 29| 42| 21| .15| .18 .14
mm/ M 195 | 156 | 133 | 120] 10s| 137| 207 159| 190] 130 133 190l1.855 | TFq 460,
P e .27 | .28 .35 .25| .38 .2 45| .35| .32| .35 .29 .26 1 %10 ",
| P=
cH 1.60 [1.60 [1.30 {1.10| 1.00 | 1.00] 1,00 1.00] 1.00] 1.00|1.10] 1.40 LE=0-0¢
% | mo 337 | 415 367 | 168 | 17 0 0 0 0 20 70 191
. /M 49 | 78| 182| 319 256| 153| 207| 159| 190 110| 84| 69| 1,855
s
P DM 13| .16 .33| .66| .94|1.00|1.00|1.00| 1.00] .84| .55| .27
Ty -7.5|-6.9 |-3.4| 3.1| 8.9 [12.9|17.2| 18.6] 13.5| 6.8] .9|-4.8 °C
=1 = 3
E| wn/H 26| 32| 4 71| 83| | 73| s 57| sz s1| 25| 43 | "Eos.oeoxio’p”
Model Mo. 305 , N=0.500
3.1 FE¥FI, BT
2
Aganogawa, Maoroshi, A= 6997.0 km
Jan. | Feb,| Mar, Ap]'.l May Jun Jul.| Aug.| Sep.| Oct.| Nov.| Dec Year Note
T/ 101 | 118] 201 338! 193 | 134| 1v2| i22( i31| 120 woo| 110 1,839 | TR=12.87
- 93
g | wdrs 264 | 341] s25| 912| sos| 362 see| 319| as4| a13| z70| 287 408 %10 m
c 18| .24 a3zl 20| .zl 29| a4l 52| ae] .34l 20| .21 14
/M s | 246 175| 137 117| 179| 275| 197| 204| 18| a7e| 314 2,541 | TP=17.78
B c .36 | .38 .o5| 32| a0 36| .ea| a9 La2| 43| 36| .35 S x107%g°
G 1.30 [1.30|1.20 1.10| 1.00| 1.00| 1.00| 1.00| 1.00| 1.00]| 1.10] 1.20 = 3
S | m ¢83 | s68| 458 157 3 0 0 i o| 18 79| 254
/M 15| 162 285| 438| 271| 182| 27s| 197| 204 160| 113f 139 2,54
SM I,
DM .19 2| .38| .74| .99| L.00| 1.00( 1.00| L.0D| .90 59| .36
+R o~
Tay -6.1|-5.5|-2.3| 4.8|10.3| 24.0| 18.2] 19.3| 14.6| 7.9| 1.8 -z.9 C
E [ wn/lf 27| 30| 43| wo| 83| 83| o9o| 106 s9| 47| 30| 2 702 | TE= 4911070
Model No. 3gy » N=p.500
3.6 @l hFE
Shinanogawa, Ojdiya, A=9843.0 kni
Jan. | Feb.| Mar.| Apr.| May Jun. | Jul.| Aug.| Sep.| Oct.| Nov.| Dee. Year Note
/M 76 | 80 | 130 | 259 | 210 [ 1s1 ) 147 | 112 | 11s| 1m 97 | 89 |1,58¢ | To=15.64
93
q | m/s 279 | 325 | 481 | 984 | 772 | 611 | sa0 | 412 | 441 | 408 | 368 | 227 496 %107,
¢ .21 | w27 | .23 | .28 .2s| .18 | .22| 20| .26| .28 .18| .18 .13
rom/ 295 | 242 | 187 | 146 | 124 | 192 | 218 | 150 | 183 | 162 | 145 | 247 | 2,291 | TP=22.55
P ¢ 24 | w2z | oL2s | Lzr | oLsa | L3 17| .37 .39 .u9 7| .0 .12 x10°m
[l 2.20 |2.20 [1.80 [1.30 [1.00 |1.00 [1.00 [1.00 | 1.00|1.10 [1.40]1.90 CP=1.03
s | mm 476 | 624 | 342 | 228 | 20 0 0 0 o| 22] 78| 238
wn/ M 57 | 94 | 270 | 459 | 332 | 213 | 218 150 | 183 | 140 | 92 85 | 2,291
SM Ty 11 | .1k 33 | .67 | .94 [1.00 |1.00|1.00|1.00| .86 | .55 .27
R .
Ty =7.8 |-7.3 [-3.3 | 3.4 9.0 |13.2 |17.6 |18.6| 13.8] 7.1 9| -6 L
E | mmftl 27| 30| 43| vof| ss| s3| o 10s] e9| 47| 30] 22| 02 | TE%.91x10%
Model Ko.l05 s N=0.500
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Loy FUHRI, R
Tonegawa,, Kurihashi, A=8588.0 km2
Jan. | Feb.| Mar. Apr.| May | Jun.| Jul.| Aug.| Sep.| Oct.| Nov.| Dec. Year Note
mn /M 3% 35 48| 69| s1| 1oo| 123 134] 140] 117 73| 45 999 | 10=8.579
g | ms 109 | 124| 154| 229 260| 331| 394| 430 4e4l 375| zaz| 1sa4| 272 <10%n°
z 2151 15| .24 24 .26 32| Laz| .33 Leo] L3z Lze| 27 o
mm /2 94 89 88| 105| 132| 204| o228 239] 203 157 7 64] 1,674 | TP=14.380
P c N s T - I L I L T e 109>
o 1.30] 1.30| 1.20| 1.10{ 1.00| 1.00] 1.00| 1.00| 1.00| 1.00| 1.10] 1.20 CP=p, 8y
| 8 ram 109 | 142 124 59 5 0 0 1] 0 12 28 &4
o/ M 3% 57 106| 170 185| 209 228] 238 205|145 54 18| 1,674
sM
= M .27 .30| .4e| .74 .97 1.00| 1.00| 1.00 1.00] .92| .enl .41
+R
Ty =4.6| ~4.1) -0.8| 4.9 9.6| 13.5| 17.6| 18.4| 14.3] 8.4 3.2| 1.8 °C
Lo o/ 41 46 61 68 73 65 72 80| 54 42 25 37 675 =5. 797x10°0°
Model No. 202  , W= p, 333
4,015 & LN, vEkE
Fujikawa, Shimizubata, A=2121.0 k:ﬁ2
Jan. | Feb.| Mar, Apr.| May | Jun.| Jul.| Aug.] Sep.] Occt.] Nov.] Dec.| Year Note
mm/ M 46 4t 55 77| 88| 114 | 103 | 10L| 116 110 76 56 987 | Tn=2.093
i 3
g | a's 36 39 4t 63 70 93 82 g0 | 95 87 62 44 b6 x107m
- 2200 w24 | 27| 25| .27 | a9 | a3 | 4| .35 43| 26| .24 .20
a1 58 | 76 | 104 | 127 | 151 | 234 | 207 | 200 232| 793 sol 58| 1.730 | TP=3.669
P ¢ 69 | .54 | .41 | 35| .50 .56 | .52 .49 51| .1 | .50 .61 .18 #10%50
| o 1.20 [1.20 |1.10 [1.00 [1.00 [1.00 |1.00 [1.00 [1.00|1.00 [1.00|1.10 CP=1 35
5| mm 107 | 139 | 134 70| 13 0 0 0 0 24| 44 72
me/ M 23 | 44| 110 | 191 | 207 | 247 | 207| 209 232! 168 60 30| 1,730
S "
i .17 | .23 | .44 | .73 | .95 [1.00 [1.00|1.00(1.00| .87 .58 .29
FRI= = ©
Tap -6.6 (-5.3 |-1,1 | 4.6 9.0 |23.1|17.3[17.7]|13.8] 7.4 1.5] 4.1 C
£ | umftt L 42 44 61 70 80 73 50| 99 i 47 36 37 743 | TE=1.576%10
Madel No. 103 » N=0.333
5.1 FEERLD, EE
Kanogawa, Tekura, A=50H8.0 kmz
Jan, [ Feb.| Mar.| Apr.| May Jun. Ju'l.l Aug.| Sep.| Oect.| Now.| Dec. Year Note
/M 112 | 112 | 140 | 186 190 | 258 | 236 | 228 253| 237 | 174 | 13a] 2,263 | 10=12.85
- Tre
g [ m¥s 24 | 98| 30| w1| a0l 57| spl| 48] ss! sgl s3] a9 41 x10%°
. S8 | 03| 25| L1 .32 4B .68 .52 .44 43| 16| .19 .21
md 107 | L4b | 227 | 255 275 | 381 | 325 352 368| 298| 174 | 117 3,025 | qp=17.18
P c 58 | ose | 36| .3a| Laa| s oze| .s3| Lss] sa| Las| ea| .20 x10%°
CH 1.20 [1,20 | 1.10 [ 1,00 [ 1.00 | 1.00 [1.00|1.00| L.00| 1.00 | 1.00/ 1.10 CP=1.29
g rm 54 72 6l 4 0 0 n 0| ! 0 & 13
i/ M 86 | 129 | 237 | 313) 278 | 381 | 325| 352 368| 298| 168| 90| 3,025
s - =
it J60 | 63| .79 .9¢|1.00]1.00|1.00) 1.00] 1.00] L.00 .-Jhl .72
+E i ]
T 1.9 | 2.6 5.7|10.5(|14.7 | 18.6 | 22,4 23.2( 19,9 14.2 9.3 4.4 B
L a1 45 = 173 7 = 762 Tr=
i 42| 45| e2| 70| ve| 76| mu| 103 7 s3] 9 J 36 762 . 458x108

Model Ne. 1pn5 , =g, sgo
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Kisogawa, Unuma, A=4683.8 km~
Jan Feb.| Mar Apr.| May Jun.| Jul.| Aug.| Sep.| Oct Nowv Dec Year NoLe
o 89 74| 121 | 237 | 254 | 282 263| 182 213| 182 112 87| 2,056 | pn=9.630
g | ms 121 | 143 | 212 | 428| 444 | 510| 460 | 218| 385 283 | z02| 152| 30s x10%°
& 29 | 47| 4z L35 .27 L2 a8 k2| a1 52| .19 .24 .19
/M 173 | 183 | 225 | 234 224 361 | 364 263 302| 214| 149| 154 2,847 | Tp=13.33
5 z 34 | .46 | .39 | .28 .38 | .40 .45] .&4] .38| .60 | .43| .4 .15 5%
oM 1.80 |1.80 |1.40 [1.10]1.00 [1.00(1.00] 1.00] 1.00] 1.10 | 1.20] 1.50 cp=1.13
s | mm 738 | 311 | 302 | 154| 19 0 0 0 o 19 51| 136
/M 71| 111 | 234 382 359 | 380 384| 263| 02| 198 | 107 80| 2,847
SM s
" Dr 222 | .25 .43 71| .95|1.00|1.00| 1,00 1.00| .91 .63 37
Iy -5.5 |-4.9 | -1.4 |-4.2 | 9.0)13.1]17.3] 18.2| 14.2| 8.2| 2.6| -2.7 °C
E | wm/i 38| 43| 63| 74| 81| 82| 96| 107 71| 60| 41| 35| 791 | TE=3.705x10°
Model No. 203 s §=0.500
6.5 i, ¥
2
Yodogawa, Hirakata, A=7281.0 km~
Jan Feb.| Mar.| Apr.| May Jun.| Jul.| Aug.| Sep.| QOct.| Nov Dec Year Kote
/M 67 70| 83| 103| 87| 128 | 138| 110 135| 112 83| 68| 1,193 | q=8.686
3
g | ns 182 | 211 | 226 | 289 | 264 360 | 375 299 379 304 233| 185 275 %1070
” e | L1 | e L2z 27| s3] s8] Ls1 e Laa] 26| .23 .20
i 114 | 106 | 115 | 134 | 150 | 229 | 230 | 178 223 | 148 90 [ 93| 1,810 | 1poq4 4
| ® c .18 | .31 | .28 (31| a0 42| 43| 61| .s0| .58 37| .26 .15 ik
o 1.10 |1.10 |1.00 | 1.00 | 1.00 | 1.00 [1.00 | 1.00 | 1.00| 1.00 | 1.00 | 1.00 CP=0,97
s | mm 73| 82 58 6 0 0 0 0 0 0 9| 36
mm// M 77| 97| 138 186 | 156 | 229 | 230 178| 223| 148 82| 66| 1,810
S o .52 | .54 .71| .971.00|1.00|1.00|1.00| L.00] 1.00 | .90 .65
+R
Typy .3 8| 4.1 9.9 |14.818.8]23.2 ) 24.1| 20.0] 13.7] s.0| 2.9 °c
|
L | mm/il 14| 27| 41 56| 67 69 | 84 97| 63| 47 30| 22 617 [ TE=, ;00 149
Model No. 203 , N=1,p00
6.9 ¥, ¥
Shingugawa, Oga, A=2300.0 kmZ
Jan Feb.| Mar Apr.| Hay Jun Jul.| Aug.| Sep Oct Eov,| Dec Year Note
/M 60 | 72| 115| 222 | 195| 242 | 239 | 251| 303| 203 108] 7 2,086 | 10=4.798
g | wdrs 52 68 | 99| 197 167| 215 | 205 | 216| 269 174 96 | 66 152 2107w
c .39 41 .43 L8| .a2| .59 .e3| .es| .72 .8B 26| .32 .26
/M 142 | 174 | 218 | 230 230| 329 | 341 369 394 251 142 | 127| 2,946 | rp=6.776
? ” .50 | 50| .34 | 34| 45| .50 .53| .55| 64| .66 | 41| .46 .19 %107’
oM 1.80 |1.80 | 1.40 [1.10| .00 | 1.00 [1.00] 1.00] 1.00| 2.10 | 1.20] 1.50 CP=0.86
s | m 126 | 165 | 158 | 41 0 0 0 0 0 il 32 71
/M 87 | 134 225| 348| 270 | 329 | 341| 369) 394| 251 110 88| 2,946
sM =
- M 241 | .44 | .58 | .s9|1.00|1.00|1.00|1.00(1.00] 1.00] (77| .55
Tan -1.8 |-1.2| 1.7 | 8.0[12.3]|16.1|20.5|21.2| 17.2]| 10.8| 5.4| 1.0 °c
L | it si| os3| es| s3] ss| m] 102] 1me] 77| es| ae| es 860 | TE=1.978x10"
Model No. 301 , K= 0.333
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7.1 &#HI HF
Yoshiigawa, lwato, A=1717.0 ‘.{mz
Jan, | Feb.| Mar.| Apr,| May Jun, | Jul.| Aug.| Sep.| Oct Nov.| Dec Year Note
/M 41 30 78| 142 113| 1e2| 180 81 139 83 55 43| 1,146 | To= 1.968
q | ms 26| 35| so| e4| 72| 107 03] szl ea| s3] 36| 28] 62 x10%
& AT L4k L9 43 471 .sa| .39l .e2| .67 .se| .29| .36 .26
/M 106 | 123 141| 16| 167| 241| 28| 154 227 127 73 74| 1,846 | Tp= 3.170
» & c6 | 43| L3 34| .38 .43 46| .s3| .49 .so| .41] .55 .18 €10%e
ci 1.60|1.60| 1.30| 1.10]| 1.00| 1,00| 1.00| 1.00| 1.00] 1.00] 1.10] 1.40 CP=1.10
S| mm 75| 101 88 20 D 0 0 0 0 0 13 35
s AN 66 | 96| 155| 229| 186| 241| 246| 154 227| 127 67| 52| 1,846
+'R DM SA6 | .48 .64| .92| 1.00(| 1,00 1.00| 1.00| 1.00| 1.00| .84] .59
Tpy -0.8|-0.3| 2.8| 8.4 13.1 17.3] 21.9| 22.7| 18.6| 12.2] 6.7| 1.8 °c
E [ il s0| s3] 2| s3] us| 73| s7] 103 e8| s3| as|  27] 700 | TE= 1l202¢10%°
Model No. 5m » N= 5 o333
7.9 Toll, #wE
Genokawa, Tsuga, A=2788.4 kn®
Jan Teb Mar.| Apr.| May Jun.| Jul,| Aug.| Sep.| Oct New.| Dec. Year Kote
o/ 7 g4 | 96 | 118 | 96 | 148 | 170 79 | 122 84 653 58 | 1,189 | Tn=3.315
a | s 73 97 | 100 | 127 | 100 | 159 | 177 82 | 131 7 68 60 105 107
" 28 | .29 | 30| .36 43 | .62 | .62 | .53 | .60 | .54 | .36 | .33 .23
/M 163 | 138 | 126 | 135 | 145 | 240 | 265 | 143 | 218 | 119 87 | 103 | 1,882 | Tp=5.248
9 3
P c 42 | .25 | (32 | .36 | .45 | .44 49 | .53 | .47 | .36 | .43 | .33 .16 %1070
cH 1.20 (1.20 [1.10 [1.00 |[1.00 [1.00 [1.00 |1.00 |1.00 |1.00 {1.00 [1.10 cp=0.96
g mm 26 98 70 15 0 0 0 0 o] 0 7 32
o/ 109 | 126 | 155 | 189 | 160 | 240 | 265 | 143 | 218 | 119 80 79 | 1,882
SM
" DM .56 56 | .69 | .92 |1,00 [1.00 |1.00 |1.00 |1.00]|1.00 | .92 | .71
+R c
Tau 1.3 | 1.3 | 3.9 | 8.5 |12.6 [16.4 |21.1 |22.0 |18.1 |12.5 | 8.3 4.2 °c
[E 24 27 47 60 79 74 91 108 68 54 36 27 693 | TC=1.932x107%°
Model No. 398+ N=g_ 333
8.1 ZERIL, A
Yoshinogawa, Tkeda, 4=1979.5 km®
Jan. | Feb.| Mar.| Apr.| May Jun. | Jul.| Aug.| Sep.| Oct Now Dec Year Hote
/M 4y 55 88 | 180 | 157 | 241 264 233| 306 151 82 58| 1,873 | 7n=3.708
a | adrs 36 | 45| 65| 137| 116 | 184 | 195 172 | 234| 119 | 63| 43 118 x10%°
. 37 | .37 | e8| a2 .e1| 52| .67 | .52| .69| .91 | .30 .24 B3
. 99 | 123 | 154 | 218 214 | 324 | 366 | 345| 398 218 | 121 87 [ 2,667 | pp=5.279
.
P o 43 43| .36 | .33 37| .ee| .5 41| .59 77| 40| .43 18 %10 7m
M 1.10 |{1.10 |L.00 [1.00 | 1.00 [ 1.00 [1.00 | 1.00] 1.00] 1.00 [1.00]1.00 CP=1.10
5 an 77 98 80 23 0 0 0 0 ) 0 18 43
m/ 65 | 102 | 172 | 275 237 | 324 366 | 345| 398| 218 103 61| 2,667
SM; !
M J44 | .50 | .68 | .92|1.001.00(1.00|1.00| 1.00]| L.0D| .84 58
IR -
Tay -1.1 | 0.0 | 3.5| 8.5|12.5|15.7|19.6]20.3|17.5] 12.0| &.8] 1.8 "2
E 1L 4 4 5 3 7 10 7 P TE= )
g 40 5 64| a3 78 70 92 06 76 €9 50 41 794 =1.579x10°h2
Model Ko.4ns y ¥= 0.333
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8.5 #lll, BE
Watarigawa, Gudo, A=1807.6 km
Jan. | Feb.| Mar Apr.| May Jun, | Jul.| Aug.| Sep.| Oct.| Hov.| Dec Year Note
I 51| 60 | 88| 187 | 187 | 278 | 313 | 298 | 295 159 | 87 | 59| 2,062 | 1q=3.727
= 93
q | ms 36 | 45| 59| 130 | 126 | 194 | 211 | 201 | 206 | 107 61 | 40 118 *10 m
& .38 | .50 | .54 | .50 | .48 | .58 | .82 | .55 | .72 | .78 | .40 | .34 .24
/M 100 | 125 | 159 | 245 | 267 | 356 | 404 | 409 | 373 | 213 | 119 | 87| 2,856 Tp:ﬁ.lg]
P = .39 | .51 | .39 | 39| .38 | .47 | .68 | .44 .60 | .66 | .51 52 .18 x10°m°
o 1.10 |1.10 [1.00 |1.00 [1.00 [1.00 |[1.00 |[1.00 [1.00|1.00 |1.00 [1.00 cp=1.06
S | mm 44 | 56 | 39 1 0 0 0 0 0 0 2] 120
/8 76 | 113 | 175 | 283 | 268 | 356 | 404 | 409 | 373| 213 | 117| 69| 2,856
SM ™o .63 | .66 | .81 |1.00 |1.00 |1.00 |1.00 |1.00 | L.00 | 1.00 | .98 | .76
+R &
Ty 2.5 | 3.1 | 6.2 |11.0 [14.9 |18.4 |22.6 | 23.2|20.1|14.6 |10.0| 5.3 c
E | am/tl 40 45 B4 63 78 70 92 | 106 76 69 50 41 794 | TE=1 43501070
Model Ko.407 , N= 0.333
9.2 WM, MoT
Chikugogawa, Senoshita, A=2315.0 ka
Jan. | Feb.| Mar.| Apr.| May | Jun.| Jul.| Aug.| Sep.| Oct.| Nov.| Dec Year Note
/M 48 | 52| 65| 106| 118 228| 253| 1e8| 1e4| 105| 74| 55| 1,435 | To=13.322
o [=s 61| so| se| ss| 102| 204 21| 1a5| 146 91| 66| 48 105 %10°m°
& .22 | .26| .30 .48 .46 .73| .63| .54| .46| .36| .28 .26 35
/M 73 | 101 | 119 | 178 209 | 375( 383| 234| 251 105| so| e8| 2,174 | pp=5.033
93
P c 45| a8 | a0 .s4| .47| .se| .s6| .e2| .48| .e6| .51| .56 .18 *x107m
o 1.10 |1.10 | 1.00 [ 1.00 | 1.00 | 1.00] 1.00[ 1.00] 1.00] 1.00| 1.00] 1.00 CP=1.03
5| mm 47| 65| 52 8 0 0 0 0 0 0 9| 26
s /M 33| 82| 132| 222| 217| 375| 383 234| 251 105| 71| 51| 2,174
® DM .52 | .55| .71| .96| 1,00 1.00| 1.00| 1.00| 1.00| 1.00| .87| .64
Tpn 3| 10| 42| 9.3]|13.7|17.5| 22,1 22.4| 18.5| 12.4| 7.5| 2.8 °C
E | umfhL 29| 35| s7| er| 80| 76| 98| 100| 74| 60| 39| 30 739 | TE=1.711x10'h
Model No. 2p2 5 N’l.OOO
9.9 Kiwll, mm
Oyodogawa, Kashiwada, A=2126.0 Kn®
Jan,| Feb.| Mar.| Apr.| May | Jun.| Jul.| Aug.| Sep.| Oect Nov.| Dec. Year Note
— 69 7L | 90 136 | 168 | 313 | 317 | 277 235| 156 | 119 | 86| 2,035 | po-4.326
g | =3s 55 | 62 71| 112 133 ] 257 | 252 | 220 | 193| 124 98| B 137 x10°m
c 220 | .27 | .32 ] .38 .32 .s3| .54 a1 .s1| 33| .26 .22 .24
/M 78 | 117 | 156 | 248 | 304 | 493 | 463 | 395 | 282 | 141 | 104 | 72| 2,853 | TP=6.085
F c 48 | 45 | Lab | g4 39| 42| 54| 41| .51 33| .26 | .22 24 107>
CM 1.00 (1.00 [1.00 [1.00 [1.00 |1.00 (1.00 [1.00 1,00 | 1,00 [1.00 |1.00 Ccp=1.05
s | mm 33 | 44 28 0 0 0 0 0 0 0 1| 17
mm/ M 62 | 106 | 173 | 276 | 304 | 493 | 463 | 395 282] 141 | 102| 57| 2,853
SE n .63 | .69 | .85 [1.00 [1.00]1.00 [1.00]1.00]1.00] 100 98] .75
+R
e 2.7 | 3.8 7.0 [11.4 | 15.2 [18.5(22.7] 22.8 ] 20.0| 14.5 | 9.9| 5.0 g
E | wm/l - =
| & o=t 4v ] 46| 67| 63) so| 74| 11| 98| so| ea| so| 39| s | TE=1.730x10%°
Model No.102 , N=1.000
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®4.3 HHI, FEOHEMAREE 7L
Table 4.3  Monthly water balance models of Kanogawa-Tokura and Shingugawa-Ooga.

i B HRE | o | FERE | BXREE E M| eNENERK
ARG\ T B oAk B OB oA |- | o me ) R B e
| ER G > BRI gwew | cMm|cp|& B|CRE| F
| w2 E o8 568.0 BrE, SR, SR |$E¥D| = B| 12 1.20(1.29| 105 | 0.234 | 0.055
| el | 'Z‘éf‘ 2,251.0 | FfhL, BTAL, —H, SFEPM | A |FE OB 13 | 1.80|0.86| 301 | 0.450 | 0.124
Sk, W L3 L G QP (D) L5 il s
E, (S) . g
Ishikarigawa E,(S) i Sy
(/M) —Ishikaricohashi (o) Tokachigawa-Obihiro
4 A=2,528km°
400 A=12,697km 400
(B0O) (BDO),
SM+R
s,
3004 ' 300
(600) K (600)
I‘,‘
200 ¢ ; ] 200 { i
(400)| (400}
r“ .‘L‘
1001 1004 ; 5
(200} (200) !'l :
! B
Fd .
0] o LR, .
1 23 456 7891011 12
M M
(1) 1.3 A&, AEKE (2) 1.5 &g, WL
B 4.1 RFTIFMo A ERIE (1936~1965 4, 30 SR TFHH)
Fig. 4.1

30 year from 1936 to 1963).
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Monthly water balance to each of 18 representative river basins (averaged



HADENFS O A SN & Akt (o) —— fBlF - (i

QP, (3) 2.4 BFI, & Q.F, (4 2.6 iLLll, =k
SR, SMR,
E, (s) Mogamigawa-Takaya E, (S) Kitakamigawa- Tome
(mmy/M) 5 (mm,/M) 5
A=6, 271k A=7, 86%km
400 400 _
(800) (BO0)
300 300 |
(600) f (600)
"y
.‘"‘ .
200 4|/ i 200
(400) [} / (400)
B ] loo 4
100 1 . il
(200) i S A (200)
ki i
¢
o+ . = o HL
12 345 67 89101112 1 234 567 86101112
M M
3) 2.4 &L, 58 4) 2.6 JbEJ, BH
Qs U5 B EEEL 8T 0P, (6 3.6 fSBIL ATB
SMHR, SR,
E, (S} Aganogawa-Maoroshi E, (5) Shinanogawa-Ojiya
(mm/M) 2 (mm/M) 5
B=6,997km A=Y, B43km
400 | 400 |
(800) (800)
300 | T o0 M
(600) 5 (6oo) || /v
4y I 1Y
R [ | i
7 n | ]
A 1} \
' ! ! |
200 | \ r 200 41l
(400} 1 | (400) [ |
S '| I
J \
| B ' ' ,
100 | ; -1 100 4| \ !
(200) : (200} | |
: |
§ .1 F’ 7 i
~ l‘ i 7 |
o ILILILILIE, | o MLILILISLILILIL kAL,
1 234 56 7809101112 12 34 56 789101112
M M
(5) 3.1 M®EI, BN 6) 3.6 {F@/I, T

eyt o A B AL (1936~1965 4F, 30 EEFEE) .

4.1
Fig. 4.1 Monthly water balance to cach of 18 representative river basins (averaged

30 years from 1936 to 1965).
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SMHR,  (7) 4.9 A1, Sl

E,S
(24}

300

(

=L
123 45 67

Tonegawa-Kurihashi

A=8,588kn?

L H
8910 11 12
M

4.9 FURIN, HA

SHR,  (9) 5.1 HEAI, EE
E,S
{rom,/M) Kanogawa-Tokura
400 | A=568k°
300
N
i ]
200 -
|-
i |
| |
100 M
i ‘
| A
1 ”
1
0 I i L WL ad

12 345 67 B9 101112
M

(9)5.1 77 EF)1|, #HE

FIHE 1985411 A

QF,

SR,  (8) 4.15 @I, ok
B,5
(rm/M) Fujigawa-Shimizubata
|
A=2,120k0”
300 4
|
200
100
1 23 456 789101112
M
B4. 16 FL), Ekim
Q,p,
SMIR, (10) 5.8 A%, w@n
E.S
(M) Kisogawa-Ununa
400 . A=4,684m°
0T R

;ﬂ
2004/

I

100

i
L]

0 e e e L

1 23 4567 891011 12
M

(1005.8 K JIl, #iF

B 4.1 AN A 80k (1936~1965 4, 30 =RTFEHE) .

Fig. 4.1 Monthly water balance to each of |8 representative river basins (averaged

30 vears from 1936 to 1965).
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Q,F,
SMHR, (11) 6.5 @lll, #th
E,S
{mm/M) Yodogawa-Hirakata
2
400 J A=7,281km
300 4

200 A

100 1

i

0 4 IR
1 23 456 789101112
M
ane.szElll, #A
QP,
SMHR, (13) 7.1 &FFI, HE
E,S
(/M) Yoshiigawa-Iwato
400 { A=1, 717km®
300
11
200 4 [

100

17234 56 7891011 12
M

0 -

W7.15#I, EF

Q,7,
SMER,  (12) 6.9 FH, R
E,S
(/M) Shingugawa-Ooga
400 A=2,251kmf
300 |
200 \Jd I
100} } i
i

04 s
12 34 56 789101112
M

6.9, HHE

Q.P,
SR, (14) 7.9 T, #ik
E,S

(mm,/M) Gonokawa-Tsuga
o 2
dhael B=2,788Kkm
300

200

l

7.9 {To]ll, #E

100

\|

4.1 REAINHEEO A BAAUGE (1936~1965 F, 30 EEFIH) .

Fig. 4.1 Monthly water balance Lo each of 18 representative river basins (averaged

30 years from 1936 to 1965).
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Q,p, (15) 8.1 &F.Il, #un

5MER,
E,S Yoshinogawa-Tkeda
{mm,/M) 2
2=1,980km
400

300 4 [I h

200 - ['/

100 4 A 1

LR

T T e e e
1 23 45 67891011 12

130 8.1 & EFI,

QP a7 9.2 H&/ll, LT
SR,

E,S Chikugogawa-Serioshita
(rm/M) P
A=2,315km
400
300 ~
- -
1
200 /’ \
1 |

100 A Jl

AL

1 23 456 7891011 12
M

n9.2 ¥k, #WOT

Q,P, (16} 8.5 ®!l, AR

SM+R,
E,S Watarigawa-Gudo
(mm/M) 2
A=1,B0Bkm
400 4 !
| ‘r
|
|
|
300 u
f

{
(
200 N

100
e s
1 23 456 7891011 12
M
(16 8.5 34/, B[R
Q,F,  (18) 9.9 A, M
SMAR,
E,S Ooyodogawa-Kashiwada
(nm,/M) 2
A=2,126%m
SOOW [I
400 &
300
|
200 |

100 4

ik

S T
12 34 56 7891011 12
M

18 9.9 KElll, B

4.1 &S A BRI (1936~1965 4, 30 &4V H91E) .

Fig. 4.1 Monthly water balance to each of 18 representative river basins (averaged

30 years from 1936 to 1963).
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HAOW I FibkD B HALANCE 2 (2| — fEF « e

EMTEHSASRELTAMM LS, Ll, LHOBEDHEZHORMSE 2 Thx
G, FOLOFACESERY, JARCEESAKEIREO20mm A Z 25, ZOEE
45 HERRCEI THIML, REOZEII6 BT 50%RELHD, TR LEMIEK
795, ZOLIRBEK HEHE -@EIREERBRLCHBERIAEZE—2EL, 450D
L oS R A H 08K E OB TN EMMBORERE R R T, GEHO
BEZIBO/NERE—2 L THOLA TS

I D5 —mEﬁHuﬁL€WH%&%%W%%? B 5 R EtErE, ERFEHD 7 -
B 9HMEHI DO HL, 9RRE—27 L, BHICE/INLR B, ZOFBLIZMERAT
MyZE@M R LU T 2 RKBoBE L, GROBESAIRD H5 chonsd, TR
5 ZBRIC T TiE, BT RIRg 2Ry S 545, &0, BT 1.2 QRMTENE At
B, AFINEARCESAEEZIARICEHEREDO 450mm (ZEL, BEEFSRE2E—7¢LL
TA4-5-6JJICEFL, TAKLZOEERIP LTEO6NE. D720, FHOREIZERIII
OENIZELT, BEfoREsS% <, 9 HOoE— 212 5 HORIE A 145 mm 23 L, 120 mm
ThHY, FM2Z 2O — v 2L oRHEE Lo TS
(2) st LN @B, db L1 - B2K)

B ENNOBAKIFERI &AL Mic %< 1 BRARL AR/ 2575, BROBEH WK
DAkE{, TR BAOE— 2850, YA EaRE—rhiaons, SEHORREA
FRINCEE L THIHE D @i s, BISEH L S0 AR L FLIOESKER 2 BRICEROD
SA0mMmBELED, dHEE—7 LT 3+4-5 BICRENER TS, @EZ6HzTHL
A, dbEEcEL T1 7 AR, MBEEKEUCESREERML T4 AitRs R —
7&FL, TH, RRNESVE—Z7EF->Tn5,

Jb B, & LINCERL €, TEAR B OXRE 2 L Rz tamssl, K
ST AAEEOME E U TEEFE S, LaL FBILCEEL T, KEBAESTRD %<,

TRSEECRLPATED, KOV —2 R TATHEEMNIARY 121 [10BKE
DEEZHEDANE Y, BE@EoEMEs B EERTHY, 2 BROBEAEL 410
mmEBEICET S, M4 HoRMSHsREs et — 2 2BET 22 7TH -9 AVHERKRE
E—27 e LTHRbOATHS,

(3) Atke (FEEF) - BT, BRI - T8

RSN RN 2L E LT, 2RGEERINEIAEI 200 LT, KETLR
ROFFHHRNICES 2728, BE-RBMTFOFEIWHF L LEHL TV,

FERFIORARME R, & LIOEREEZD LR L 2 L2 2 B8Ry Sy — v 2Rd 8, 11
ARV 2HOBAEHN 12 B R BEOFAEEL THEFZSPS L u RHOR T bR L
MEFERL T35,

{FR)NZFETEE L TRE OSSR <, SO MBEAE TR 1. TCREK VL 72

—\1.
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EzPr R R = > 7 —TFEsE B35S 1985 % 11 A

B, ZEOME DR, BABRAEF/ICHLTAEwizd e, 2 HROBRSKED
E— 27 CRES/ 570 mm BEICHL, 620mmBEL AL, 2 -BER6A T P LAS
ns,

AMEARIZ 4 HOY— 27 THEH/ 438 mm 5t LISHE/IiF 459 mm TH 53, HHEiR
4 Ao -7 TENZN, 338mm, 259 mm THTE)IDAIENIZIEL Z->TWE, Zi
BEREETVORT 304 RO 105 EERINOABERABEORELWI LcL2bD bR
5, Zhid T AR, I ECEROBENRE D ETIRFIERF NI AT D AR ICE b T
WHOIXL, FRININEETZEOREESFTOONLIBETHL I LICLHALATHLS,

(4) BAE (FIARII - 48, B4l - #EKiE)

LCACFERIORENITH D, BEAREIIERN, 5ERHCSERGEOMANL Y 7
2T, SRR L THR <, 1,600~1,700mm BETS 5,

AR INXZH, AKRILUMIZTROBELH D 2AKOBESAKEOLE -2 13 42mm & &
3, COBBER4AZHLE LIRS L 2 2 nEMOFHE» 64T, E—7 2Bl T 28I
ik oTwiwy, —F, 8 HoBEAE =213, T, Bllzd &6 0, BEEEIL LRI FEE T
ZEMOBENAREVLOLEEIND, EROREEOEY—27139HT, BkoE—2 L
FTHRTWLEEIC2OTRE, BE TR AROKNEZZFHE L BT 20 TERIZODT 225,
FELUTEBLRTRASh, REtcH2BERKOEELALND, > TEBHRRO
AKNZETNVITIE, ZHeORKEBUKOEBEERGAZETVERZ>TED, ZORRKINZ
DORREFHET 2558 TR T 2LESH 5,

EE/EFRINCHE L TEHoBKEZ D2 0uR, REOEENE WD, 2 AROBEK
BRFARIEFZEC 139mm £ 2->TED, -6 HOMEOSEIFR/II L D EFHL
ToTwh, B-BIEIZ6 A-9ACEAKOE—7 b, FIRINBNEHTHLDIWZHL T
A DBV E SN, CThERBLTRELEL/ITIR6A,9AD2 20— 25T
w3, 6 HiZ (SM+R) 29 AQZHICHL TETFE VY, RERZIAOL -2 DHABKE
VB, THEFARRHES6HRIACKLTAEVWI L RUSBOBFRES HOMSAE +
BRELDHZVLIESEEL VIO EEZLND,

(6) B (BRI - fEA, KRB - $HE)

FENEEBHNOSERICET 3 L £ ELILO—HOES - SORELS0iE L L
TEELL, BROFEM/ - BELNR2LERLABEEZ5TW M, EMEBAKETIH
3,0255mm EH)D1,730mm @ 1.75ETH 3,

HMEORBRELIIICHL TE»T Ay, MED/ V-3 EL/IEHARLIZETS
H-9Bm22o0C—2%6L T,

AENEEAREE LTI, 6-7THOBRAEBL IBOERLEETH > TRRERMITE
FELBICET 228, £H-FHOBKELED %<, EHBEKER, 2,847mm &7 3,
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EAOM| |l o 7 B A £ A (552 8) —— MR » (05%

COMBIERNRCLEHBELE L, BEAEZ 2BRAOC—27T310mm 2L, B

45 HERLEL, 6 RIZ ZORENETES, zokoMtliz6 BoRkEentt—7 &
IADE—27%F2 1B L2255, 48, SHCRBEEOFEIEYAE<, 4A»5 98
TIE A 180~280 mm LIEHICBETH S,

6) ur#& (&)l - #h, #FEN - 8

/B E & D T Mﬁﬁﬂﬁﬁﬁ@@wﬁ@%&fnﬂﬁg3%&?@%miw
H<, EFTL50mm BECET 308, REREIFHROBAZERD 2 00, KH
?@ﬁﬁ?ilﬁwmmﬁﬁtﬁb,é@%ﬂ&f%%ﬁ'$ﬁﬁﬁkﬁ&?%*§@&&
Wi E KA B, BKOER Y — i, 67T HRU 9 AXEML, £MMETIRH S,
Alh L 72 2B O BKSb 2 728, ZHICIE 1 BEEAL T2 BABRAOBKEENET 2
S, 8 BEBRTIEFMRIEHEUL Y — v b5 Tw3, ZORBIESSEG D, B
BEBRRR CEAHOREY L L uBE Lidz e ¢, 2 BROBESEKEE 82 mm f&E L IEHIC
Do, MEL3MABCERLS ARETASNERETH S, ULEOBKEDEYE % Kt
LT, fiHR 7TARSIAOBWE—27 4 BRSO/ anwE—27 28>, EMNE0 %
RNy —vegoTwd, ZORHASY—id, KHEMBE0S W2 L RUEEHOI
BRI L 2 FHEOMRIC L2 b0 AN, BRSNS — > 0BT 2FUEN L4+ 2
EEIRE G, W EF A TRARR) - Bigi 202 TH Y, @)l - WHIE 203 TRALRALT

L. TEROMERERS S A2 LRI THAL L5 0FEAEOAR S ENEHE Q. & Q),
PRREVEBEG, oS4 RE (R, PM), NS WESHME (T, T.) OJE
THB &, FIRRIA51.09%, 7.7%, 25.49, 15.9%I%f L, &)1, 34.4% (EEWE &),
18.3%, 39.5%, 7.8% &% D, £i2FNFH 3.58, 3.80 TH 3. Z0I LIZFHEORKE
HIZEINOFTRRRNTIEHEH, ACHEEELTEY, HHSEIZELLT WS v
5, IAREEMCEMEREANERE (Q) ERICFEAE 252 THELBRTHLOT,
BEDZ L2 BEMCERT 2 £, BEFOMBICNT 2 B0 ERE R, S L%
WE RSN EEFAET L I8 TE2E L5605,

FrENESBEX 35 & BRI S AL 72 E 28R L Twuic, ERBAE 2,950
mm PBEEFFIICHELTE T 20w o b BRREE 3 2B L, BAAAY - i3TRK
DE-S-ERALNE, BE5MELLE - MEOBAOHEBL TWEZ LR UHRTH S5,
¥ 6 ROERBE— 712k, g/l IBoERENE — 7 28RL TS
D, CEOHELEZ{RITwELabNhD, BiZ, K LTR, FHF/ILD Bk
%<, REBEENSOLOIER D OMENH D, HFAEIR2HRDY— 2 T 165 mm £E

WETS, COME4FCaBcED, BREAETTHOENOE — 7 25T LiEA 2
WK, LEOBAKEORER2RBEL T, oy —v i3 9 Hiofin e — 7 285, 4 Fi
BMECNE— 7 2FOTHNEIO Y — > 2 RT FINCEL THREEAHEATH S DI,
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T 7 UAFER)I 105 120 L 301 & 2 DR OBASESNICNTHE B LICL B LA
shb
(7) wplE (EFHI &5, Lol - #HE)

HHIETRCE—272826 « THOBW L 9 HOG BREOB KA LM L f- E/M0E
DEENRELTT 28 HORAKIZ 45 AL 0D nw, —ALXHAOHESAER 2 ADE—2T
WOmmEETHD, 4 HeEFHICRE 220, s HOBN LB r0&3H 3 I OB
KEIZ, £723A0FRIE8 FOBAKRECIEMT 5, M EOBKEORELKBL T, R
DREEE « THOE—Z L Z LD ETEVABRTIADE— 7l 2 MR/ 5 —
YERL, S NEBREDI BV LN THEREMNELER LRSI Ep6, HER I E
B0 AREICE AL, BRMEL Vb 2u AL, SHINOFHEF LI 501
TWRAREDNTH B0, BARUVEROLEEBFH Y — VRS BELTVLELAS
ns,

LONNTEME RO TEHOBEARFRE 8L Twa, KR BARAIORB KRS % T
LPFICIHOBMARRZ 6T 9BZROTH L, BER ZOFBOESHENT & 2 KM L
T, WIEMRRCAIC %<, MBEAKEF2ARDOE—2TB8mMmBETHH, Zhitd
AzE—27~E L34 -5 QblzoTMEL L5, LLEORAKEOREL KBL TEHI
ERHUEL T REHOFHBENL D BVFRE/ Sy — v 2R L T3,

(8) WH[E (H¥F)Il - M, /1 - BRE)

S EE R CHEBRERICELTWwWa 20, EHOBAKEIZFA 20 2,670 mm,
2,860 mm FRE X % {, BEAROEMAY — L KEENCREML 2ENETHED, 6~9 8
DEAENREBRL Twa, LoL, W IARRAODE—2, TEARLP LEWE -7 £
L Twadientl, IIZ8 AnEMOr— 2 #Bl L Twas, 77, 10~3 BTk

ERMNEBA WU TH L4, 45 BOBAKRZE/IOTNARKD £, BEIEE/0
A%<, 2AROBEAKEOE— 7%, FH)98mm, &) 56 mmBEE:Z-TRHD, 7
D7zl s 4] =2 L LT 3-4-5 BIZAISOREENHEBICELN L, H¥o
ABEDEGIEZRE Y, I0L5RBKEORKEL KRB THEOER” Y — ik, S5/
TMQH@ﬁkE—ﬁtTH@&LﬁmE—7&U4ﬁ@ﬂ?ti%&ﬁ—i%%U&ﬂT
bhaH, —HENESAOEKRMEDY — 212k, REODE—23 7B L7222, 6~9 A0
M 300 mm BREOSFAMHAMEL Twd, il s HLE T VEIVEICE S 729 10~3
HOHMZ, BAZEEMAUCHUBLRALFEL X Z>TWw5,

9 Wl GREERI - SR F, KN - Hm)

TENOEMBERZE 2 1T0mm BETH L, 6 + THOEWIZ L 28Kk ERL T8
D,:@Z?HTﬁ&mn>%%:$T%,:ﬂENLTS-9E®‘m%%®MmmM5
mm T 67 HD 64% & ipvs, ZEEB A m b, MSAEE 2 NIAOE— 7 T 65mm
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BETHD, 4 B2 P L T34 5 AORSORENRBCEbDATWS, HEoEK
Lot e R TRKR R OEMD Y - F THEE—=2 2L, 6-7T Boig#iL
MR e - TWnD,

Kz HER TERFAEIZ 2,850 mm FEE & Bl R 678 BIZEdRL, 20
37yAT1LHB0mmBELEEROATRICELTWS, ZAIKKKRL, 955 AL NP0, KiE

OB ED SZ 2T, HROEEILS AR2S TH, GEIZ9H LD 8 HOTr kK

AT 2EENRREVLAOND, AHOBAREEIL, BEAEL2AROE—7TH
mm BE EFii S 41, 34 EOMBRAWFLICE MO8 52 Twh, BREEF6HYE—
ZTTAEDZGS, RFBORAEEAEL, REETAVEIT 102 THS Z s, &H
BEARKENCLHS S, MO -2 TEEZ-TED, B, MEHEME—-2 424 o
TmEMONRY - R kLT b,

4.3 KiAKFRDFN KD K

KEBKRREZDWTE, ANETEHEL/NOWEREZ 20T BEAKIEE 7L E2ER L
HET->TWwWa0T, KFEFELA)KOKIGEREFT TS L LK,

ZORAIR, KBANOKNZETNVOEFSHERGEL, %/, MHEESO FHTROKS
i, BEEE A2 T 5055 THEEIS IER T 2FKERFHE T 2 2 £ 039
BELEPERALLIELLLOTHS

::?@,ﬂﬁM*%tﬁ%Mﬁ%@%%%?

(1) FARIAROE KD

£ 4.41F, 1936 E~1965 O 30 FERc DT, FIER/IRBEOAFE (SR, ALE,
EAE) RUZINFE (KL, S8, B, J&, KEE, B7) O30 E/-oARPEIz 20
T, BBIAKNEE 7L CHBELCHROS AR ED 30 FRFHEEMVT, LRH»5IE
WA AROANFE LB LSO THL, Z 2 THEREEEEICES L THWTED, £
Iﬁmxzﬁ,§ﬁ3~5ﬁ,§%6~8%,&@9»ﬂﬁ?%5

£ 4.4 OEMEENASROAEEF Iz L AEFRFIHEG L T, Fo BEAEE
OFEMEE B OREEE E OGFMHE AR L L O T, BNBOEE % S iEo
LR Tir->f LW ORI S 2 25, (OGN L T4 - HHIF 95%, = - T 79%
BELT->TWE, fEICHAES2 -, ZH4.9m?/sec, EHE10.3m®/sec, FHI59.6m%/
sec, FKIH50.2 mP/sec OF R Lt b,

Bl T SRR RS 57 SRR AR B 2K (1964 £ 9 B) "z L ud, Ask
B L, AEHe o E S5 5 B0k S s LSRR+ o, % 10,000 ha Ok
HEESWT SZRAAKRTH D, FARGABCLE 28> TN\ BRIR RN A2 T BHE
i, PR CEMOEKBOFEE £ 5T, £ 10m*/sec, B 20 m*/sec R L& 211
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=44 FRRIRRZHIBEA AN REER (1936~19654F, 3041 FEIE)

Table 4.4 Water balance of the Tone river system to each season.

‘ » ) ¥ i & x10°m?
"% | W W | dsER : = o=
~ B | & W F OB | % B £ M
FIAR | & &) | 1,670.0kf | 379.09| 913.49| 801.60| 641.28|| 2.735.46
ZEN| & k2 |1.245.0 246.51| 374.75| 563.99| 514.19| 1,699.44 | BAL )
i E RS
i & &3 |1,188.0 73.66| 103.34| 426.49| 364.72 968.21 || 4 103.0km?
PAE N W i - - BT
i @ | 10470 64.92 91.05| 375.87| 321.43 83.27 || = 2
(1)—(2)(;)(‘”“4) 5,150.0 764.18| 1,482.63| 2,167.95| 1,841.62|  6,256.38
FAE A2 B(6) | 5,150.0 726.15| 1,400.80( 1,694.35| 1,447.15 5,268.45
(5)—(6) 38.03 81.83| 473.60| 394.47 987.93
(6)/(5) 0.95 0.94 0.78 0.79 0.84
WEEI | R ) AT | 1,046.0 79.50| 131.80| 327.39| 334.72 873.41 zﬁg)ﬁfﬁfﬁ(s)
+1+
BNl Z e 760.0 80.56| 145.92| 400.52| 340.48 967.48 | —§ 956km®
T 0B - o T+(8) @ H
S (g | 1.632.0 144.63| 25095 657.74| 610.11)  1.663.42 | oo o
(5)“”@(8)”9) 8,588.0 || 1,068.87| 2,011.30| 3,553.60| 3.126.93| 9.760.69
FIBR )| 3 480D | 8.588.0 979.03| 1,700.42| 3,065.92| 2.834.04( 8.579.41
10—, 89.84| 310.88, 487.68| 292.89| 1,181.28
(/00 0.92 0.85 0.86 0.91 0.88
Ofoabiie- 1
(o /50) 11.6 39.1 1.4 37.3 37.5
g 7Kk #E B0 | 1,822.0 267.83| 342.54| 604.90| 606.73 1,822.00
SNE B F09 580.0 80.04| 104.40| 255.20| 229.10 668.74
SHIRITNT 2 _ . P B e
s 5 | 5:850.0 807.28| 1,052.98| 2,573.95| 2.310.70||  6,744.91 || o~ -
S iEET (lﬂ)+(13)(1;j(]4)+llaJ 16,840.0 2,224.02| 3,511.22| 6,987.65| 6,273.46| 18,996.35
19 % 11.?I 18.5 36.8 33.0 100.0
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\

TWw3, TAKHNTARESGOOMAE R ZHFH 40 m*/sec, 35 m’/sec ThHo7:,

SELBORNE D S Hai-ERE, FRAEERSEYZBRNOBOT -7 THL L
e, EEleEo TALBHAR A AALLEHAOTHREOTESNREbNZ LD L
BhtH T 3 LEbh 3,

Bl L CUOB OO EBOEHBMHEIC s 3 R EHHEPHEI N TE IR
BopHEZFcaL TE - FHGYESE, P2 N%RBELEZ>TWS, BiesAFEid
FEICELT, £11.6m%sec, &39.1m%/sec, & 61.4m’/sec, #k37.3m’/sec L4 %,

S L CHUK S R, BTG A D BRIk, RBAMAK, BERKESS L, 6l
HER T, EEKEETHER 40 m®/sec, B 15 m*/sec BEUKEN TV

o TANEDTESEM61.4m%/sec 13, TS RERKDIRAZERS—HLTED,
FA4AXTTHESHYBEOR D EFMETE L L b5,

FEEIE, - ORECFIRKOPEIANEET VICHAAZNTLEIZLTHD, TOELE
BYHBErEThHsb,

R[22 nTh, KEEEHOBERADIRKZAURIREL, TOREEZATVS
LasNEA, 44T, —HARSEOERORER2HEL, EHK190Em’ 215
HBREE,

F:4.5 (SE/IIKEFEHDHETI AT LHER (193619654, 304 HTL(E)

Table 4.5 Water balance of the Shinano River system Lo each season.

| . . i H iis x10°m?®
el biiih ] i B FE T i %
A AEE AR A
Foéh M| b T 2,595 Gknt 231.04 | 417.94 | 594.46 | 495.82 1,739.26
F N, A w2 | 2,770 537.96 | 1,084.24 | 1,275.58 | 940.05| 3,837.83
VA (o o e - e 5 = s SO T E
e G| 1.073.4 08.24 | 419.70 | 493.76 | 363.88 | 1.485.58 || o
(1+(2)+(3)
‘1’*::;+‘5‘ 6.442.3 077.24 | 1,921.88 | 2,363.80 | 1,799.75 |  7.062.67
S| 3 o+ fEB) | 6.442.3 953.46 | 1,842.49 | 2.274.13 | 1,720.09 | 6,790.17
(4)—(5) 23,78 | 79.39| 89.67|  79.66 27250
(5)/4) 0.98 0.96 0.96 0.96 0.96
B % 1| 8z A6 | 1.419.0 || 786.13[2,280.33[1.077.02] 901.07 | 5,044.55
[ a S o P ; " " o o | T, EEZADFE
Ritibt (| 1.98L.7 £25.90 | 1,590.43 | 1,112.07  870.30 41987 || ppiie
NN
BTN | o430 | 2.365.49 |5.713.25 | 4,463.22 | 3,491.46 | 16,033.42
=& | & F @9 | 9.843.0 | 2,411.53 ] 5,905.80 | 4.134.06]3,189.13 || 15.640.52
{8 (9) —46.04 | —192.55 | 329.16| 302.33 392.9
(8)/18) 1.02 1.03 0.93 0.91 0.98
ST s L _ - i AT SO R
Pl w| 20870 504.01|1,234.31| 864.02| 666.53 | 3.268.87 .0
= T
= @ ff ‘gtfbum 11,800.0 || 2,915.54 | 7,140.11 | 4,998.08 | 3,852.66 | 18,909.39
[} a L/
W% 15.4 37.8 26.4 20.4 100.0 |
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(2) FBJIRFON | ADIE

FIRILAR L RO E R ERIIKRIZ O ITo R E R 4.5 07T, BRBORHE S
Eid, BAPEE BSRERTEECHYEL ), TORBERSZ VRV EASRE,
ERRABRICOWTHRELAL 70T, #4.50EEOFHIZE L2, EMTAR
EOREAADEEIZA-TwE EEZ2 63, FH/IHERONTEREBIINT 2558
‘X, REFI32%, BII25%, eIl 11%, BHE 32% T, FHEE (842X 10°m®/km?/4E)
TENEN 3.55, 1.38, 0.67, 2.12 &40, ABIFEORMHSEIEIIAS W L2 50T
VWa, E7, BHIORMSHORHATERO 38%T ICEL TWa, KRLEOFHIEIZH 189
Em® LEHE s,

4.4 2EFEA)OFH LS
(1) FEAROERFHE

R4.6 CLEOFEAROEMAILB B E L BRE2T T, £EREO LM 2 M
W DT, RFRDFURER L HEFL L DENKE VL 23, SADHE L2 La00 3,

COREY, B UEEFB AR EARGARE I EIBA LD R WER)KFE0H
190 fE m® 2628, B8 2 (1ic i afFIRFED 15418 m?®, 2 3 (7 IEE) AR D 142 48 m?,
B AL BN R UE AR OH 120 8 m®, 85 6238 KROH 100 Em’ AT
B, HEMHOM 5%,

ETOMEERFN & U TEEIAGR 98 8 m?, FEFIIAR 706 m®, HENASR4ILEmM
EloTwng,
(2)  EEEIFEROFE S A U

EZAJ RO KL ERER S & T H RS R VPR E 2RO R4 4.2 05
T, 2 IR R L EERE 50 mP/sec I ED D TH B, TOE» SEAD B VFE
BAUKEROEELHBE2 AR T2 28T 2,

4.5 BAKERURHENTEEN
(1) ZEENMREUC & Btk

BERERVHREEOEENICI DL TIE, #F4.112 18 ORETFIC v T 1936~1965 4
O 30 FEOEBFE (HHERE/FHE) Co Cr X LTEARTFOMEEZ R,
RERBOTH L i ISR R S e 4 2 2 0ic, 4.3 T, MEOTHE L EOM
e AMEE 2\ D2k L .

I o RERBOTOMIE, MEOMEL O —RI(EL, % 7:BAROZEEKC, 12, FHH
DENCo & DVTHDFH TN L -T2, KL, MEOD C, Coli—iizid
PRREZDVKPEZIIOFE L2 8DO0H 5, VIELE U T Co, Co OE W[ B A
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F®h.6 2EPEACRTFERTHE

Table4.6 Annual runoffs of main river systems in Japan.

(1936~1965¢F, 30%FRIFH(E)

M K R OB REEE | EMFLE fi& %
kn? Em'
4 |B F N 14,330 154 | AKFAE 136. 4{Bm’ (12, 696kt)
W+ B 9,000 88 |® 1L 24.7 (2,5297)
€ % % | 5,59 9 | £EAE 24.2 1 (1,7197)
RE. 3l 4,100 59 |E & 30.4 7 (2,1097)
* i 7/ 4,710 01 | # 86.7 o (4.0357)
= ko 7,040 121 | & B 107.9 # { 6,27L1)
4 46 E N 10,150 123 | & % 95.4 ¥ ( 7,869/)
B G B 10 5,400 50 & M 48.8 # ( 5,256)
4 FAEEFEN| 7,710 42 | B F 128.7 7 (6,9977)
5 & I 11,900 189 | £ 4520
kE wHoE 2,720 62 | MBS 62.0 ( 2,7107)
i 3,270 33 |EF O 25.3 ¥ (2,181 7)
2 M N 16,840 190 | £4-428
HoE 1,680 22 | HHES A 13.3 # (1,0162)
i = | 3,990 39 | ki 20.9 # (2,1207)
w x = 5,090 83 |HE B 79.1 » ( 4.8807)
L | KO fE 1,830 21 | & & 16.0 # { 1,3657)
Bk o= | 9,100 190 | GBME+ES)  131.1 2 ( 6,2017)
- JuEE®E 2,934 59 | frkEH 58.8 4 (2,9345)
e J1I 8,240 98 | H 86.9 ( 7,2812)
w | Ro@ I 1,660 23 M F 21.6 ( 1,5707)
= o 2,360 49 | = 47.0 » (2,2517)
= #F ) 2,060 24 = 19.7 » ( 1,7171)
F E 1] 1,800 21 | s LS A 13.1 » (1,140)
XK OH 1,650 22 | B At 19.3 » (1.4817)
= oo 3,870 46 | B 33.2 0 (2.7887)
= ¥ ] 3,750 70 it B\ 37.1 # (1,9802)
& #aoE o 874 24 | F 21.4 # { 7651)
= & N 1,560 33 | R B 30.5 # { 1,4634)
# 1 2,270 47 |2 [ 37.3 » ( 1,8087)
oo 2,860 41 |#or 33.2 ( 2,3154)
2z B OB 1,880 3 | AT 21.7 ¥ (1,1377)
I w N 1,600 3 | F oH 27.5 ( 1,3442)
o~ ' 2,230 45 |Hm H 43.3 /I (2,1267)
o #E 1,820 3B | = & 20.1 # (1,0327)
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(mm/day)
7.65| o 8.2
(m3/sec)
. 3.9
6.00 - 500
A 5.9 ] 3.6
2 2.2
aa 6.9, 8.4
Ag 5.8, 8.5
| 9.7, 9.9
| 9.10 o 1.3
= 9.6
a 8.1
5 7.7 L] Al
5.00 - 34 400
Y 2.4
., 8.5 _
. o @ 2.4
- 1 a 5.8
3009 5 4@ 2.1, 5.2, 9.2 KLl
o] 1.6
A BT A
o & 2% B8 g4y
4 7ok 1l a 5.3
e 6.10
2t 206 53g9n
2 a 7.9 5.5
a 42l g
3.00 4 " 200 o 5.9
a s 4.9, 4.10
o 1.5, 4.15
lo 2.9 lo. 2.9, 6.9
" 9.9
b 8.1, 8.5
" 5.9
| | = 9.2
2400 1009 5 2.1, 8.4
- = 9.7
Lodtige 408 ¥ Tod E | 508 1.6, 1.5, 4.2
294 4 Sad & Sam EH |aw 8.2, 9.6 3.10
lL.elt B ) AT &% 9.m 1 I a 000 &Yy ol Taly FeTj
4 4 A4 am 5.5, 5.2, 6.10, 9.11

4.2 FEANREOFHERE S - FRRE CFRRE 50 m®/HEL o) .
Fig. 4.2 Mean depth of daily runoff and discharge to each of main river basins in
Japan (river basin with the discharge more than 50 m®/sec).
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CPICQ
LBl «183 — @y 4 .24 ] .36
+ 1.5 -— Cp 2 2.6 2+ 3.1
.8 1 1
«|
N R
.4
.2 4
O T T T T T
W Sp Su A Y
(1) Ae#EE
1.0 A
L6 ]
.4 4
.2 4
0 T T
W Sp A S A
(4) B #H (50 6) ¥ #&
1.0 4 7.2 1 4 9.5
8l * 7.9 | | *9.9
6 A 4
.4 4 4 4
o2 | 4 4
O T T T T T T T T T T T T T T T
W SspSu A Y W gpSu A Y W gpSu A Y
m m = 8 o E (9 L M
4.3 HUER, FEREA - WHHEBRE (B15) .
Fig. 4.3 Fluctuation coefficients of precipitation (C;) and runoffl (Cy) to

HEHIOREZ D %o I % <,

i 2 3,

each season and district (exampls).

= WA FR I EWRED AR ORI S0 L —K

Bk L L oxthdh o m 2 12, AHRHES, SHREE, EHEAKLZROZENS
O, HRFETAZ2OHNREG E T s 0T, BHEC D u TR E R OEEFRED ECe/Co
ZAPEEIRZTo72R 4.1 OFIFEHIZ 2L TRD, B4.412.50 72,

Ce/Co DX, FBOFELREE, BB ET VOB e TE 2 B8R L/, RIS, B
KOEENEHLGE - 1o HR D Co/Co DL, FMOFRABENARTHNIE CtiheR b D
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TREL kB LALGNS,

M4 40BREIOWENPELpoZ L ERLTWS, Bis, dtimd, ke, BEHE, A
M & FBMAKILEE O % Wik Co/Co R & 2K, ZHicx L THEI, F
B, sk, $E, ME:E=AmE T - HEBSEE T 2K Co/Co DS Wil 2311
ATWE,

FLETVESOAETE, RAKEOREHIMLS/NEOVHODIET C/CoDAES LE
WITIEE o T WD,

DL D ICKIADZEIRBLL Co/Co 1T & D, FHIRIZ B T 2 F O WM B 2 N5
MTESZ LG,

(2) WHOTFHCLERNKMERIC L 5 H#

B (1965) Y BKEEOEE 2 &£ T2 FE e LT, ~EHMe ABKESR AL RO
FERF T — 2 it L, Z DFEHRCHIE L 2 LBEIKER O RAE %2 KD, FHLE—
Bk HUR O BREE R S5 IO # 5 25l T 2 FEERA L1

Cp/Ch
1 2 3 4 5. 6 § 8 9
2.00 -
M-
M 2201 4106
»3-201 {3102
1201 W6-105 o 2-107
¥ » 4-101
»{5-106
10-103
» 12-103
6207 W 7-202
1.50 J :4_?02 4-101 ™ 15-103 o 2o o g
o
i ko1 | 1o | L " 12-107
¥ 3203 6201 1 6-202
w3200 | 9-z02* 7-200 350
T30, 220 .10'202’
:8-305 M 53 ¥ 10-201 ¥ 8-303
EE R e 5-203 el
ax5 Mo ¥ 7301 " b 3203 ¥
1230z | 4% ey 2| T
5-404 ¥ 57302 M,
ols-a0p W 13-302 of 4308 ] 3205 | 4B
1.00 o ¥2-300 o 2-307% 8305 » p-402 N 1307
s R s T B
»7-402 alet 02_ 7-305 | 8-30 ™| g oo
1-502 e e i P
|4 2-306 | 7-305
wiid-501 »
10-501 fo-501
» 1-405 | 1-501
J11-505
0.50

A B ik £ F i wh L8 7L
i
1B el e =8 il e &5} 3] M
4.4 MBI OREK - FHAEERELE (FKEH) EHme7 oA o8k,
Fig. 4.4 Relation between ratio of fluctuation coefficients (Cp/ Cg) in autumn

and type of runoff model in each district,
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A DA it on H AR & A0 e (55 2 30) —— R - 1k

(L 1.3 THI, EXXE

Ishikarigawa-Ishikaricchashi

(2) 1.5 kBN,

v v Tokachigawa-Obihiro
2 {rm)
= Tkm' 2
{anm) A=12,69 RSBl
1500+ 1500+
1000 10004
500
5007
+ +—r—r————— +—r— T T
o 0.1 0.2 0.3 0.4 0.50.6 0.7 0.8 0.9 1.0 C o 0.) 0,2 0.3 0.4 05056 0.7 0.8 0.9 1O
mm/ 0 .28 59 BB V.18 |.47 1.77 2.06 2.35 2.65 2.94 my 0 .27 0,53 .80 1.97 1.4 1.50 |.B7 2.14 2.40 2.87
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Fig. 4.5 Relation between averaged degree of runoff and its nccessary maximum
reservoir capacity during 30 years from 1936 to 1965 to each of 18
representative river basins.
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Table 4.7 Averaged runoff to each degree and its necessary maximum reservoir
capacity of representative river basin,

: H{f mm
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1.3 Tl - GRAK| o 1| 28| 72| 161 424] 201
1.5 -+l - #IE o 20| 58| 99| 196 326| 202
2.4 BEll-BE 20| 55| 18] 189 280 492| 501
2.6 bk - Bk 0| 20| 40 70| 139 385| 305
3.1 WEHI -G 50 20| 36| 93| 180| 347| 304
3.6 fERIATH 0| 1| 28| 73| 159| 280 105
4.9 FIERII - 4G 0| 12| 44| 81| 169| 387 202
415 ELN - ks 0| 14| 48| 95| 198| 453 103
5.1 R - 0| 1| 35| 02| 265| 755 105
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6.5 @Il ol 5 25| 88| 179 382 203
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7.9 IOl - ﬁﬂ?a 12| 88| 165| 266| 408 | 597| 308
8.1 = - wE 55| 128| 206| 208 | 491 787| 405
8.5 ®ll-BE 119 | 214| 317| 420| 635 979 407
9. 2 &l - HOT 7| 45| 126| 271 499 | 76| 202
9.9 Aiglll - HE 11| 88| 200| 357| s521| 932| 102
5, H & H &
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