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HEEBT KT 2 KNZOFHEIB I FE0 7 Arb 8 Afrisy, gLy, ©
DOHEIEF 4043 F, WA 40 4F 8 AcHUREL TV, BEEEI LB THREOS L Z L%
Wi, MEAN404E 3 B OMERCINBLSEWI—ME KL TR0, - THERELRL, =0
& & OWIKLLOET & BIE L7,

B4 2805 O FIHHIIZ 2 KRR S # o 8 D DE %2 kU o B B kKl
B, KIUWSREHSEKEO L CIBEY BB E LT, Mt THRELTu5%, #-CTE%
FEWIHBHIIPAB LRI TS 24, KXHKBEERD D ZAUENF L I L iR T
<, BEZFFAROAMOFEIHECH UEBERE LToBREYEL v 5, XEALEM
BB 5 AN OLIREXRBER O RBOBWAKREL AT Lo Z o5 R, REKORKEE
RTHTRRKE SEEHL, BREEEN L O KFIRE WK o I 0 R —HEF
ELTwWB I LEEBNCHEDT,

I BEHEHOKEX

PAZEBIC 1T BRI DR, BEM 7\ & EHEK,
dhjdt—dE|dt = (Q,— Q)] A, (1)
Linh, (Qi—Q)/A=dh*/dt &+%, BL hixBIKEL, E 3R O, Qi thFhih
SO TARKEE, ROMAOHTARART, A REARETH S, R dh*/dt T KK
A, THOZZ X BKREEILLETH B,

EBFI394ET Ab 8 AIRiF T, BIKL - KRR - BHESFKRZOREL LR,
dh*/dt=49 mm/day, § > T FRRME Q=Q:+027 m¥sec &5, HIBEA S net ik
027 m¥fsec X b, HEKEM FARAR Q KITLVEPSEEMTRON BT, SRR
ZTHTRBL TSI &b ot

Z OBRBALPRGET T 5 FKINOTE LR 40 F 3 Arciiiow, BiciEMm40 48 7
CLHERE L,

1) HRERES-FRT=ZRAE K BRSEWORRY, bXBRYEEP RS, 15 (1966), 21.
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Fig. 1. Change of water level of lake Kuitara in March, 1965,

kMR in &R s <, dhjdt 2 0 % ¥ (Qi—~Q)/A Bk dh¥fdt H B LT 5,
BWAKAE3 A6 AND 8HD 3 AM, KCREBFHA vV + 47— T, 1/1I0mm OIFE F TH)
E LT, MOXKMIRIBORAEN (BM39ETH) XY b 28ecm KT L Cuie, M#EIKAE
KAKOFTEE vevhicdh, FHEIR TG, - TKILEKAZT3BEC L > TETL
5L, KLOPECILROIANE E B, MEROWNEBOFEEH YLD L, £1K
KL OMERER AR Lic, RHPOGEIMOEKI LIX XA v b F — P DOHAEZDOFT R LI
LOT, HEEIND TR KL TH B, FEDOBEIZE A, £ 1XKEYR5 EFHTI
WE LKL & F RO TINIZ E A EKEETARD oD, ZhiXBh@mENDH 5k
bEE2I, MEOEBNIWEELLNAD, 6 BDO 6B 7RO 11EZ L, 7H 17HH
5 8 H 8K DM T, dh/dt %z hTh 49 mm/day, 5.5 mm/day TH -1z, KL 7 A ILEEDK
(LI rBMBOMENH DL T D0 LR,

SEH+IUTE dh/dt=52 mm/day T, Q;~Q,=0.28msec & 7c o7,

2. Floating Pan O#IE

5 727k F62H U S. Geological Survey type © Floating Pan (1 m P93, X 50cm) T
B OB ke, KI5 OEFELEFEDOIRGKEN D DEFE DERT O
THE A2 DD M IhTnb, RLEROWCB R & ORI LR DS & DB,

2) Wi 1)
3) C. ROHWER; Evaporation from Different Types of Pan, Trans. ASCE, 99 (1934), 673-703.
4) G, H. Hickox ; Evaporation from a Free Water Surface, Trans. ASCE, 111 (1946), 1-66.
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HFKBHEER I TARAROMELHE LXD 2 L Luvicd, FERCHETDH
o T TRAKCH FARBAD N AL A EEO DI H bR TS, T TOF
72-¢1k, Floating Pan, Sinking Pan, Insulated Pan® % Land Pan 12 < 5 XT, [KVWAKEID
DEFRERCHEBYHD Z ErBEIR TS, HEDRWER S DL, KESEOE TS
L THIEREOEED/HE - Pan TH B,

FERENHBONEIZ LcDit, £X25m, §10m, X 15m 07—, EEOW
37 823 HA5 30 HOH 1AM TH 7o, I, 77— A o #7 Floating Pan
oMz, BER20cem, FEX 10cm OB O Land Pan RUOTHIR I T 5 B RRER Y A
fo. HEARRINL, IMFFEETHE V7RO KkERL, ShEERLER L cHRECEME
FTRPEEE SR, MBI ERE 25 cm DRIKOERE L EFL Y, FVvIFO
KEE T2 BTS2 X510/ > T3,

T Ab OEFBER B IDEC, T—ADKEE LA Y s — 2 Mok BRAKT
O TUIE LA, KRELOMERBEL, ERBOWMEBE L 3FE Ly 3/100mm TH 5, K
MOWMEXKBARBEFIC L DB THO%E <o, HE0S5cm, RE3mOE =~ 31
TH IR O e, R 148 cm D Y = —AFIHAOKMEELRIE LI, ZORKT AL,
FfEst (77— A8l OKRMOEENCTE U CREMNOKMAESE(T B bk, f#iv-31
FEHE Y ARRTER LT AR D I, £ 2 CROKE X b IERNA O RS —FT BITED
BEERIOEIAE S, e —

5 5 THE IO KRS 0 B2 Lic k) - heo
L T KL DA BhL damping Xh, FHEY =
TRIKELRTRT & LT B, h

MEAOKRS Eas, Famlieex | = | ] h=ho
MR ORES, BERBETEL LD ET
DI K ORICRD B R D, vh

%2 [T, O LB Ltk % h=0 o
L, ThHehxssd, AEoREMAETH “ Vm

' . - > Z T :\15‘/2. @ o {/ K—-——_ l

3 3 R > A
DIKFLENH Y, BED , FEE 7 B2E RS n AT
FHMLC, FERCEATZ2HEZOWT KB O W KT o 2 AL
DFAGHE v 12, HAGEN-POISEUILLE 0¥k Fig. 2. Water surface measured by water
L e level gauge and water surface of

Az X » T, . lake or pool.

50 T.J. NORDENSON and D. R. BAKER; Comparative Evaluation of Evaporation Instruments, J.
Geophys. Research, 67 {1962), 671-679.

6) WEER-BEAR-FN-BRMENEE; Y vy vl D OISR TRO MR EE AR, ki
RYBEBFERE, 12 (1964), 137.
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LB, BL g P g TR THKOHERE, KOBERCENMEE TH 5, XFHFORN
HTh OKRMENRD D EX, 4B, ABOAPDORAC L >T, ¥&E» oFFEROK
2 dh RR U & T 1T,

Rr§Un At = —mridh (3)
Ll %, (2) Xk ) RCRATHIE,
__8ul 2 4h
4t = og 15 h (4)

Ll b, =0 CHEINOKEED by ER L, O 6 BB, ABANOKEETHEBE b,
g ot ThiE, BIEBECRBE THENADOKMNEL (iR 2 HH 6L,

gy Bl (% dh
Sodt_ g 713 Slzo h (5)
B T
230%x8ul 72 h
12——‘%% Ogm?‘l" (6)

L%, (BL, BB IIKRMEN O/ 5 I EROHMA A%, BECAGCI-HABROE
¥, r=74cm, ro=025cm, [=300cm T, HitkFHREIIKE 20°C D, #=10.0%x10"3(g/cm-
sec) &b, AR, 7—A 10mm O EFERD, FOBKME AL ETHE, M
TEIPISE D RALZE D BIEREE 0.03 mm i 7 32 OWR £, 1k 6) X 375 L7e B, FIHEPSHO
KB EEETELL 5 E TOBRMOERKE L - T, BEYRflom - #irFc L5, k£
TZEBL damping S h, FELSHIKEERIA L s, HEEKD 7 — A OKMAE
CERHBIHEN R T o2, WThIBEREREOER L h o1,

Kez, RFEE, KR, KR, BEONEMIE 1IRCRLL, BP, KUETE (dh/d),
B IE dE/M) 2 3Fhi, BEoOQ - #nb L AMOMT, 1 AEOREMA & &
WAL AT O MEM A S R L 7o, dEp/dt 11 Floating Pan, dEy/dt vx 7 — 1 OBl E bl
B\ 7o 20cm 20 Land Pan, dEg/dt i3l Land Pan T, dEgr/d:r i1 BT ORISR
TH %, X, Floating Pan WOKR & 7~ A ORMEKER & R L, FHTRE, 02°C Pan
HOKEAE L, R LBEIRS HIIEM Pan PIOKREMEV 2 E23% <, 1 H X b K
fEllEC, Floating Pan O EMRE A RDIUTHER TECAKRE LI ENTRINS,

F IR T~ L ORMETEDRME Floating Pan 76 DEFEBEORIM & OBFRERL
ey, AR08 TIRIEREAWMAEME D, SOOI &L, 07 —ARNRWKIZBAI
G KEETHIZOEEF T —A0LORRERTHH I LR L T 5, ME3IHi, * HT
ALHIZERTE 05 mm UTONREND - 1,



Table 1.

dEr/dt (Floating pan), dEn/dt (Land pan at the north side), dEs/dt (Land pan at the south side),
dEg/dt (Self recording evaporimeter), are respectively daily evaporation for one day after its time.

F1X

T - AR B BEER

Hydrological observation at pool.

- h dhjdt dEx|dt dEx/dt dEg/dt dEx/dt %ﬁg;ﬁ&?i&fﬁﬁgg Air temp. ﬁ%ﬁ@
(mm) (mm/day) | (mm/day) | (mm/day) | {mm/day) | (mm/day) ¢C) °C) (C) (%)
July 23.12 16.41 3.54 457 413 212 210 187 77
15 16.63 377 469 2.01 216 3.72 221 218 184 74
18 17.98 2.89 448 2.40 1.95 351 210 208 163 78
24.11 19.80 2.95 5.07 3.87 381 435 202 20.0 18.6 70
18 20.87 385 470 490 505 555 197 199 169 78
25.12 22.86 394 4.38 495 465 482 211 205 20.0 62
15 23.77 3.62 464 5.19 212 208 20.1 66
18 2472 3.24 410 474 484 538 20.7 20.9 17.8 80
26. 8 26.03 427 443 5.76 202 204 212 60
12 26.80 3.88 472 379 417 5.93 237 233 25.1 51
17 27.77 3.52 461 3.40 3.60 5.49 236 231 209 62
27. 8 30.30 3.34 465 585 192 77
13 30.68 3.26 4.24 5.40 3.50 539 22.3 22,0 244 60
17 31.29 3.62 3.82 5.00 3.95 425 22.8 25 22,0 71
20 31.89 3.11 3.33 411 219 221 199 76
28. 5 33.51 1.98 2.23 371 20.0 20.4 210 80
33.68 2.05 2.06 331 22.3 221 256 65
13 33.94 1.73 2.03 3.40 3.90 22.4 223 247 70
17 34.91 1.04 1.88 473 224 222 232 77
22 35.06 222 22.2 191 94
29. 9 35.73 223 21.9 23.8 74
12 35.67 263 26.0 29.3 54
19 36.05 238 23.8 221 89

Y& o 9 ¢ REH

—E e —

15



52 RERRIMER - A 9 - B E#E— - R¥EERZ
mm ,
2017 .e®
<
d *
Zah Y
/6
3 o
\ *, 4
4
Id
9
.I
107 e
’
)
.I
4
.
4
’
.’
» x
4
Cd
L
4
O ‘e T ] L) mm
IO 20 30
X AEF
#£3E Floating Pan » L OBERREL VT~ L OKEETE LD
BALR (k AIORcx, 05 mm LT DBRTADH - fo,)
Fig. 3. Relations between accumulated evaporation from floating
pan and lowering height of water level in the pool.
$2Ek SHEOCKERICIAEREILEVKED
REELXHET I RHOFEMRK
Table 2. Daily values of factor for computing the equivalent
evaporation from the large water surface for evapo-
rimeter of three types.
g | 4h/AEy|4hAEx| Ab/AEs dhjAER| B | AbjAEg| ahjAEx| 4h)AEs | h/4Er
July 23.12 0.77 0.86 July 27. 8 0.72 0.57
15 0.80 1.88 1.75 1.01 13 0.77 0.60 0.93 0.60
18 0.65 1.20 1.48 0.82 17 0.95 0.72 0.92 0.85
24.11 0.58 0.76 0.77 0.68 20 0.93 0.76
18 0.82 0.79 0.76 0.69 28. 5 0.89 0.53
25.12 0.90 0.80 0.85 0.82 9 1.00 0.62
15 0.78 0.70 13 0.85 0.51 0.44
18 0.79 0.68 0.67 0.60 17 0.55 0.22
26. 8 0.96 0.74 Mean 0.80 0.95 0.96 0.67
12 0.82 1.02 0.93 0.65 d Mean 0.09 0.27 0.24 0.13
eviation
17 0.76 1.04 0.98 0.64
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goge, 1BHOKEETSNL 7 —Anb 0ERL, ThEhOER&GT»LD1H
MoZERE L OL WIERE) %R L, MIEFREOTFHE, Floating Pan, HAlFEH T
HnFHh 0.80, 0.67, Land Pan T 0.95, 0.96 TR &ALME 7z Pan TRIEE A EZED oD
~7z, Land Pan OBIEFEIL 1TV, AR L - TEOBLAKRE L, EDLOEX0ESY
2R FHFECRLEY, EHoX0BLd7e ik Floating Pan ¢, HFAF LI
BENE D D E NP I,

HWERBOEL XL, [EEROEEOCEENIEKE LEFEIT TR LD, HITX
HEGE5MEORMNT I VRS DD EE LD RS, i Land Pan (LR OZE /LI L Pan O
KBENZELLSERT 2, BB, S TRREKRIIFFLP > b ELT 5, RLAE
W O SR, BUERHE 4 FRICR L, fMEREOEL2FCHL T, HCHBEED LR
fehote, QURILAA 2 2 ARRER R 3 M ECEGER TRE L7,
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Fig. 4. Change of air temperature and wind velocity.
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B KTEN S ORI TET B 10I2id, Fo73BEDEFREITOF Tk, Floating Pan
PELEYUTH B Ehbb i, U.S. Bureau of Agricultural Engineering "¢, Collorado
Fort Collins o 3 [0 KK 0G5, Floating Pan o\~ C. ROHWER? 23724 Ao
511 AZEDORZ L OMIERKOFEEEIX 077 T, EEDLHRD 080 LIZFHELL,




54 PRI - R# % - HERR— - BOERT

3. A0 48 ADKIE
FEFI 39 £ 7 B oA T3, BHRD o dhx/dt 138 49 mm/day TH - 7228, & Otk
HIZ X »TiX, 29mm/day 725 6.3 mm/day iwZE{LL, SFEHED T hiTsls h DIES DX A
» 0, FHFEZEL 0.6 mm/day TH -7, KL I OBIHES KL OE/IELH 50 mm o+ ¥
T Qi BRI X > T HEGREBETE 2, DL EORAR, Aok ExFe
2 X BKMERIC LD, JIE LKA ED EHE R AT E o EE LB R
%, ZTOME, BEHEBCHFEY THESH 3 HHEORAMA L > TETT 520550
WELTW%, X Floating Pan Tl »7-ZER & & BIKE»D OEFEL OHELRD L1290
EhE LB, BB T — A TOEBRTRDH I, Floating Pan OFEFRKDOBIC
LoEB2EFRDI, Rbbi, MEMRK08 T dhv/dt wkmien, dhx/dt DiXs o
TIRE & A EERETI O,
SEIORATIIE 7R L A # SR B #s 5 TRAL%E P& L, Floating Pan i C
R D IEDPRICIFEN e, KAITPIEBC 2 #15THI 30 5/, 1536 & ORBFBEE Ll
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8) Ritg 1).
9) HFEFZ; kEEX NP g (1925), 75-99.
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25, W EOKE L 5 FREOEOEEEZRT I L2038, TORENL L E S Hc
ALTz, ZOKRKMEMLIREFES, HEATBENRFERNLEEZEZON 32, SBCERI R
L LT, BHEEARSLTHAET A LADETH S, AL 20K
x> T, dh/dt %#RHNTFEETREC S HNT, 2l hPE L3 ERTFRIRD,
SEIOBANIFEY %, EEFNOHEXSATA»L 12AXTo5 HET, Lrd 7HMD

8 HETIL, BHiSoKEFTFD 1 Kl 2idh, BIEELFELZ T, HRHNEOME L3 H
i &7eh o7,
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Fig. 6. Change of water level of lake Kuttara,

Black circles are water level measured in St. A and
white circles are that in St. B.

BMOKMOEILE 6 BFIC/R LIz, RTRAX AME AR BHEADOThERETED
BENL TR IR THD, IHTHORBELTERXILXAT, LHHERTI0H5HOK
SLOFE D & Lichd, WS E KT PAE L, ZOMH TR EAOKEOE S11E
EAEELWEE L, BoRir A SGREC BT, TREBOKRME KR LK, i
DR O KALIE b F9 30 FEOFE W BEOFHTH B, H6 ROERCTRLIFHWIRKM
OETHE, S, 1 B dh/dt %K%, Floating Pan 7:6 DR E dEs/dt & T dh*/dt % &
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BUSERAEIRCHF LI, WA, BRI E 7 ADINEDOMKER BT, dh*/d:

DIEOE S DX E L, F 6.1 mm/day & i,

3%k IBMA0ES oML DR
Table 3. Result of water balance in August, 1965.

Period 4h 0.8 4Ey dh*/dt
A /e {mm) {(mm) (mm/day)

Aug. 9/7~10/7 85 25 6.0

10/7~11/6 85 2.3 65

11/6~12/6 74 1.5 59

Mean 6.1

4. KPEZOHER

WEFI394E7 420 H X v 8 H1 A & TOKINFEOKE, dh*/dt 31549 mm/day &5 H
Shiens, §E7 -4 TRDICFHIERI 08 % Ay, Floating Pan DEREXFLL, $b6
oo dh¥/de %k, 34 5.2mm/day BB,

WBRIA0E8 o AR ICIXEF39ET7 Bor X b 3 5em KMAME L, dh*/dt (3
6.1 mm/day TdH otc, XIBFI40 43 A ORHKINIIERIBOFE7 A X v 4, KELiX 28cem &
TULTK D, dh*/de iZ2F5 L T 5.2 mm/day % 137=,

FAFRK KRZOBE (BWM39FETH, B4 534,
ARFn 40 £ 8 )
Table 4. Results of water balance (July, 1964, March,
1965, August, 1965).
£ B W ah*(de 20,
Period (mm/day) (m3/sec)
1964. July 20~Aug. 1 5.2 0.28
1965. May 6~May 8 5.2 0.28
1965. Aug. 9~ Aug. 12 6.1 0.33

SEDKNEDFHERRKE »1z, dhx/dt, O—Q, ¥ 4R TR LL, Q—0; % 0.28~0.33
(m¥/sec) T, LZEKHO Q, DMEIROETHNS L 512, B LHEDF)I D% &H
ErbLHEELL,

L. EZLHEMSOHKRBLH

BEIEM O 5 KRR RIS SR O BB 3 HRAE KD X WHIB A8 - ¢, i
TREL THOSKFNOTHIZH TR L T3 2 EN3EDOKREOFTELDHDO R
7o BEEMND OSKFREIT X - C, BEEHOD KRB T, Y o)t
LTRERE L TOREZRLCBEE2bN %, £ 2 CRUBEIOLIE KR ER L
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DOEFRIBAK L REL, BEEMHL OGKRRH BRI NHROBEC & OREFS LT
WAL ERNCHN, BEEEOMBNE D TL, FARREEOEENLAE X, 4%
TRIFEAERESh T,

1L FEOHTKEKS

BRI 2 B¢, AR OFIR R T AREE 2T THRES A T-5, 21800
JIRE Q ik, TOWEHRCHTARE L TRKILTOHKE SKKILHITS EE2,

Q=aS (7)
EEBELL, a IHMOMBBOKRTE bOWMERTH Y, S wHIMOMTAEKE LR
7%,

REFHEC IO TRBCKOERE DB L &, Ry 1 LThE,

1-Q = dSjde (8)

TH T AR BT 5,

RUMNREZAELC 12 ATE20 2 A% TOXFGRIICIX, MBI 862 7%
, BEOEBIVRNEELTIV, #-T, ALEEHILOG KRB T HIE
(I=0), (1) K& Q) R&nb,

O = Ot (9)
s B, FECEKRIAO TG BEOBAITIZETREERIC o5 2 L3 Mb T 5,

REERHAE =0 L L, 0L E&OHTREKESE S &THE,

s = oa 10)
LEF R, (10) K2 9) Fx AR,

Sy = Qofa (11
s, ) AREEBA T2 AT, HRXREIHLHLLTUS, BB (10) KizX S 0E
#TLD B,

BEEWILOSKFREA S AWIIGHE T, Lard oo, BHE T »ELivE

Zrzhal, () RE @) XD REOEAKIL
Q= Qe +I(l—e ") (12)

LB, '

2. BAANCEIIZHNBKFAEOREHER

B O RITEA TN R EZEHOG K I 2 Rg o LR E T2 F0mIE, Zhi B
TLRIKD 2V TH B, ZhbDOFINEEHI LTI 5HFET, WThLBCEE,
B Ay 7aelll, 7ae)il, 2y &y 2, 2 0, B, BHES 8 )
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FTE LRI o EITRIR O g
B HBEWERA, A & BRWKENS, CauniZofE
Fig. 7. Location of river basins and stations (white circles) measured streamflow
around lake Kuttara. Water level of the lake was measured in the
points of A and B, and point of C is place of raft.
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Thh, BLAEMI EHCENRRY S D, ARERELH, RBCAAGRYENS S
CELEZLNDOTHRAMIDD B,

WE HFE 13 #FC, BTRERUI, OGBS KRATH D, WBEREIUERE D
L 3IE 700 m E O KB T,  OMW TIXH AL ORFEASEL LD EELZ LN LD T,
NI EOWE » Py, TEBRFINCA - o REREHEAL,

BS5R UBROKLRE
H1EHAE; BROFEIZH215~250
B2HRE; BMm4l g 1 A 28H~30H
#H3EFPhk; EM4adE 2 5180~20P
Table 5. Watershed area, streamflow and specific runoff
for the rivers around lake Kuttara,

First; 21-25 December, 1965.
Second; 28-30 January 1966

A0—0V january, is00.

Third; 18-20 February. 1966.

SN \A’?i;gfliid #igE (Q Streamflow (m3/sec) WHi®  Specific runoff (m3/sec-km?)
o Aleny | BIEEE | H2EBE | HIEME | B AL | H2EFE | 530K
1 5.20 0.109 0.087 0.089 0.0211 0.0167 0.0170
2 0.16 0.012 — — 0.0750 — —
3 2.15 0.189 — — 0.0878 — —
4 3.55 0.388 0.335 0.337 0.1092 0.0945 0.0948
6 2.75 0.354 0.310 0.316 (.1287 0.1125 0.1147
7 1.86 0,173 0.149 0,134 0.0931 0.0799 0.0722
8 1.57 0.141 0.107 0.092 0.0901 0.0679 0.0587
9 1.98 0.214 0.177 0.169 0.1080 0.0893 0.0852
10 9.60 0.472 0.393 0.415 0.0492 0.0409 0.0472
11 18.33 1.183 0.985 1.007 0.0645 0.0537 0.0549
12 17.47 0.060 0.034 0.045 0.0035 0.0020 0.0026

13 4.63 0.195 0.117 0.125 0.0422 0.0252 0.0269

HEOMRAEL 3EfTL., F1ENIEM40412 5822 A~12 H25 H, £ 2 BENLFEF41
E£1A28HA~1A30H, #3EIEFM4IE2A18H~2 20 AT, MELEBERO 1km? Y
ol (i) #HES5RICF LI, MEBEOWNECHRBEHRIMET 2 72, AEOHH
PHEECEHMINAEAERDZ LD 50T, IEOHKEL & A—RIECHELRET 5 &
LT, ARIEBTE CIE Ak e U, BRI Y R < Ue, BUENIT COREIER, HE
T OEIE 10% offasx & v, WEHMCIL 0cm s Ui, BLIEBIKAEL &
WEOKEIIE 6 LD LB D TH B,

HIDHOHFHELIEDLABO2A17 HAS 1I8HORER, ZoREEBL{, S5mm
(ZW) OBER2H Y, FREORBREZEHCLILRT, TLARPHML Tw5, #-T
LU~ % B o1 88 3 B B O WEHE LRV 72,
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BEoxR 1 EVUER oo W E R E W I R OV SRt R
Table 6. Cross sections at the stations measured streamflow
and mean velocity in December, 1965,

] ] FIIKE F 0] 1 SEIIRR U oE
St. No. Width Mean depth | Mean velocity || St. No. Width Mean depth | Mean velocity
{cm) (cm) {cm/s) (cm) {cm) {cm/s)
1 95 13 88.3 8 245 11 50.2
2 70 10 17.2 9 157 17 80.7
3 233 20 40.4 10 425 37 30.3
4 370 19 55.1 11 140 16 26.8
6 230 24 64.5 12 385 24 21.3
7 163 22 48.1 13 980 41 295
BTR  PKERE (o), 81 EHERO L TKREKE (Sd/A)
BRI MK (A & TN O ik &)
Table 7. Depletion constant (a), specific ground water storage
(Se/A) in December, 1965, and water temperature in
the rivers (A ; watershed area).
St No. . N So/A . Water tAemp. (°C) A
(day=) (mlm?) 1 fem | sam

1 0.00582 3.13X 108 5.0 0.2 0.4
2 — — 7.7 — —
4 0.00365 25.80x 105 7.0 5.0 6.0
5 — — 9.0 — —
6 0.00341 32.69x 108 9.0 8.0 8.5
7 0.00413 19.48 X 105 6.0 5.3 5.7
8 0.00765 10.18 x 108 8.0 7.0 7.2
9 0.00513 18,19 x 105 9.0 8.4 8.7
10 0.00500 8.50 X 105 5.0 3.7 6.0
11 0.00539 10.34 x 105 4.5 5.7 7.0
12 0.01615 0.18 x 105 4.0 2.0 2.7
13 0.01474 2.48x105. 4.0 2.4 3.7

FlEEB2EOWEMT, O KrbBARE a Rde, WIRERC L CORERK
& (LREAR), BABEONoEL, HTRRKESRE VI E2FRL TV 5,

F1EIOMERESY Qo & L, 1 EREN O TARRKERE S & (11) bR, 87
R a, KEROEZWHIREY LT 5700, 1km? 240 O TREKE S/A AR L, MaXk
O Sy ik, #ariews (I=0) L x o, 9K, 1D KXnbkoi, KL, BEEEILOTK
FRRWHEPD 5 WIROFROWAL (12 RThHbbEIh b, M- THTRCRLE a RO S/A
T, BEEEL ORI DS DWKOMEL, R#LOMETH D,
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Fig. 8. Geological map in neighbourhood of lake Kuttara
(White circles are observed points of streamflow).
1. River and shore deposits in recent. 2. Talus deposits in recent.
3. Kozyohama volcanic detritus deposits. 4. Noboribetsu mud lava.
5. Kitayama lava. 6. Kuttara Nishivama lava.
7. Shikotsu mudlava 8. Gasuyama lavas.
9. Maruyama lavas.
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5 8 KB4 MBI OMEROY 4R Uiz, Zhic IiuE, Sofd »8 St. 1, 12, 13 i
NTHBHIARE WIFIH (St. 4, 6,7, 8, 9, 10, 11) 1%, Wb IRk LS BB & B
R OMITTH -7, ¥ St. 1 ORIz EE LTRSS, St 12 OB mIUGE <
St. 1B XX FGRBEEOHKRTH B, ZD5HTh, St.4, 6, 7, S iXfLic kB L TRF A
$, RAKBLBLUTE G, o TIhb oW T, REEH) D OSKRBHATIIEEC
MbhoTnaEEXbRE, BEZOARB TR, MELSD LRCEQEHEN L SBCHEHRT
BERNALN TS, St.5kSt.4 D EREHA2FROLSTHD, St. 4, 6 i ik E
DUFELR U CEEC, £ THLKEBEOEGIKEAFIE LT, MBOBREITiobh T\ 5,

KT Z D DN REEMID O KRIREC L - T, FOBRERBEIN TS 0%
B, (12) RmBC HE 5806 05 K RHE I 58 Constant (B % & & O EDIA
HRL T 5, 12) XEx [0 ThbiedbTHEL L,

I = Q—Qpe =t

1—e o (13)

Liedh, S/A OE»LSKRRERD HEHM L, St.4,6,7, 9 TRIZGKARBHEC X 5
HAE A e B A ORBIUK D RE a 2 HEE CE UL, (18) Anb 4 RO 5K AREEY Lh
TNERT A ENTEDL, BLETRICIRLE aid, k4T WTE, IHN0ELT
O R bkotcR#ET o a th 3,

So/A DA BB THKFRHEH e & Hig Sh, Lo ERCEE LY, St 1, 8,
10, 11 WD a ©FI(E 0.00598 day~! % St. 4, 6, 7, 9 Fihk
DED @ LY, (13) KT O Q ¥ X RERE L EIEDH i s 4 il st
B F2O0REOWE, (¥EIEELE2EE OFEMD  Table 8. Amount feeding by
A¥ck & 0, Thkms 8 BieR L, the watershed leakage from

lake Kuttara to the rivers.

H8EROML, REEWH L OHKRWBHIC L > T4 St No. 1
AR SR TL BRI 035 m¥sec LHEESH, oK (m3/sec)
HAHE St 4, 6 %507 = = IIERICIRE LT 5, 4 0130

— IR L EB DKL DPFERER O KD B hfo sty TR : 3£$
WiE O BT Q,4028~0.33 (m¥sec), &#hcix Q+ 9 0.025
0.28 (m3/sec) TH » 7o Total 0.346

XD WK TER T KT 5, WO BB OFIE S HEK

10) &K B-ENER-BEREX; BIBRRCASEN, bRELBLELYYHsE (1943)

1) HWBAZ-/MURR-EGHE; 5F40 1 [BIER] wERRUCREHIE, L@t TERREN
(1953).

12) KHER¥; 554901 [EAe] BERECRIFEIME, BEREDH (1954).

13) EAZ B W NG A R BER, EAC EWAEBLERECRIES S, b
BT ERPRRT (1963).

14) FElRXx; BHBROMESNMIE, BRESE, 16 (1966), 29.



FAEM2 L0 S RRRE —EBESEW— 63

HHTAKE LTORAR Qx %, EAR UMK ST 2 FTRBREOLZ X » CTHEX
NTOLZBANHERE FERBEL EXHET HZ L Lic, BEEBLL D5 KRR
Wk EZ bk, St.1, 8, 10, 11 o T, % 2[E B DRSO FHEIL 0.045 m3/fsec-km?
Thby, BEEXBRABEOFKERE 348km? 715, Q,=0.16 m¥sec L #EFE L1z, # - TESE
Wb HTHET 58 Q) 12 044m¥/sec & 75 5,

HRFARHE R BLEBOKINZOHRE L BAFIOLIAC KT 5 HMEDOEKE»DH KD
e, ERER 044 mifsec £035 mifsec &7 572, WIIEBAOBBEEMN LDV, B
D DG EBL S FREBOMTAREREL DD EEL LR D,

1v. # &

B A BTHBANC ST, IS AT S 20 BAZEBI TH 528, KA KIER D
DB closed basin Tiks {, KFEEWKLED 52 EDBKRIREOREDOHERHD -1,

KINFEOHBED > BT, EFEEOREITIL Floating Pan % {# - 7=2%, JEVIKEDH O
MBI T DI OFRENL 0.8 T, Pan 2vH DR L T~ b DA% BB THEL TR
DIz,

3EIOKNFERER, (Qi—Q) iHFHE L, WEFM394E7 Bicid 028 m*/sec, FAFN404:8
AT0.33m3sec, XIEF1404E 3 A 0Kk OF|RAE it 0.28 m¥/sec TH -7, HIFEHOHEH
LOHBEKEBTATEAR Q REBMNE TEX I -7chs, ThEROKMTOM IO T
WHOHRC L DWEEIZTELWVHRARLELDbR D, - TXH0 Q ik, ALMIOLH
EKKERENDS, 016 mYsec LHEL, HR/LMOBRLEHLS O TARKHE Q13 044
mb/sec &k bit,

T EOFN TR, LTI TRERE~NOBRRIE X 2858117 ¢, WETHTREK
BEOWDIC L), EENCHAKT S, BEEWELZMOLEKREOFES 127, 1A,
2 Qetris oteny, BEEBILOGKFREOH HIME T, KEOWKDP 01T, L
DHLHTRELRE, ZOEEMNLELEHNL ORBEXROFER035msec L7ch, ¥
DORNFE M BRDIAEEIITE L,

C OBEBRBEOKIGE 7 2 0 Jll7e LEBICASE OFIFSR (St 4, St.6) IZHE L Tu 5,
Ao EHI B L 2 E D O f K AR OBBEE L TRBIEKIUEFEEDECH Y,
A% RTUEEIBKEATB LB BN B,

b T, BWIFE 2GR BB W ONC RS WU O B o TR 2 DB E &
W W ANBECE S BH#H A L ET, XIEfM40 43 FOBEBICET L CLeiinr,
FRTE, SHFBHFRULCMERNC, XFEECHICD B2 SRR > AL HH = ~
ARATAONI—RCESRH LT, Mo OB, IEH 40 FECRERFHR
B (FFEDIZ) ROMER 40 FEARERIETREC X o1,
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6. Watershed Leakage from the Closed Lake
— Lake Kuttara —

By Kinshiro NAKAO, Sakae OTSUKI, Ryuichi TANOUE
and Renji NARUSE
(Department of Geophysics, Faculty of Science, Hokkaido University)

Lake Kuttara is a closed lake having no outlet and inlet, but it is not a closed lake,
in the point of view of hydrological water cycle. This is shown by the study of water
balance in which it has been shown that the watershed leakage discharges as an artesian
ground water to outside of the divide of lake Kuttara.

The amount of watershed leakage (Q,) was investigated from the results of three
field observations of water balance during the period from 1964 to 1965 and it was re-
spectively estimated as Q,+0.28 (m%/sec), Q,+0.33 (m%sec), and as Q,+0.28 (m%sec) for
July, 1964, August, 1965 and for March, 1965. The lake surface was covered by ice in
March.

The discharged flow of free surface ground water to the lake (Q,) could not be
measured directly, but it was estimated from a base flow of the rivers around Kuttara
basin. Its amount was 0.16 m®/sec in winter. Consequently, Q; in winter is estimated as
0.44 m3/sec.

The purpose of this study was, also, to investigate quantitatively the amount of
watershed leakage from the lake by observing streamflow depletion of the rivers around
Kuttara basin.

In Hokkaido, the streamflow in winter is fed only from the ground water storage
of watershed and the streamflow decreases in accord with the decrease of ground water
storage.

If the ground water storage is not supplied by rainfall or watershed leakage, the
depletion curve of streamflow (Q) is shown by

Q = Qoe—”,
where a is the depletion constant, .Sy the initial ground water storage, which is expressed by
Sy = Qyfe .

A is the watershed area of river, the value of Sy/A in the rivers fed by watershed
leakage was very larger than that of others.
In the river basin fed by watershed leakage, the depletion curve of streamflow is
given by
Q= Qe +I(1—e .
Consequently, the amount of watershed leakage (I) feeding the rivers was estimated from
the difference of depletion curve of streamflow as 0.35 m?¥/sec.

Thus, the amount estimated by water balance was nearly coincident with that obtained

by the study of streamflow in winter.



