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Fig. 1. Configuration of the bottom of Lake Riyaushi. Black circles
in the figure are observed stations and numerals attached to
those are number of station and depth in cm.
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N5, BEDDICHENEICEYT 2 H/KE% Simpson ORI Lo TRD-,

V = S S R A (S, Sy -Son) 2 (S, S-S (1)
cet Vi o|moak B B1Hk (ETRA & BESRE
L T e Al e Table 1. Total volume of lake water cor-
z: HERRM OTREEAE (0.5m) responding to depletion of water level.
Sy Spers FEBMCMINATE  —JRETE m K
Depletllon (l)f K OBV Tﬁa]k volume
fud g N > 348 v - water-leve ol lake water
(1) e &> Tk Vi 1240x10°m° tdH - '(m) (x10%m3) (% 10%m9)
7oo B 1 BT KA & BRSO E A TR T, 0.5 205
WA S BBETAOC E & b DIRAMD L0 197 402
N - o 5 15 191 593
LTWAETH S, 2.5 170 947
3.0 138 1085
~E
2. Kk A 35 93 1178
KLY =~ 3 22 —REFNC LD & EAOET 4.0 42 1220
ety et b 45 11 1231
KR EAKB 2B L, Briroliicbn,

0.5
0.5 m [ HiCEE AN Uic, A No.5ic Bl V=73 (SubSast +¢SaSuns)
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Table 2. Hydrographic observation of the lake.
ﬁsﬂéﬁﬁf %ep% 7J’<I‘emp{?;?1 pH cr ﬁr teni;%‘ m'l{‘iﬁeﬂgofz ! Note
(m ) (oC) (m g /L) (oC) measurement
No. 5 0.0 259 10.1 144 26,150 gom
05 259 96 129
1.0 256 96 136
15 24.8 9.8 142
20 217 94 148
25 216 — —
2.9 211 74 126
TBiR 206
No. 10 0.0 254 (21.6) 245 (220) | 26.16h 20m (YRR 27
05 | 254 (21.6) (27.16h 58 m) B o EHE,
1.0 24.8 (21.2) HBI2RTRZ
15 | 220 (20.3) hzn(l), 2
20 | 217 19.7) TRY,
25 | 210 (189)
30 | 209 (185)
35 | 207 (18.2)
40 | 202 (17.9)
415 | 198 —
45 | — (17.0)
IR — (17.5)
No. 16 0.0 24.0 9.4 135 274~263 | 27.11h ggm
05 23.3 9.2 13.1
1.0 22.9 9.1 133
15 22.5 9.1 13.6
20 22.0 7.4 142
25 21.2 7.1 14.0
3.0 21.0 7.3 14.4
35 20.5 6.7 12.9
40 20.2 6.7 12.9
45 19.6
No. 28 0.0 23.0 9.4 134 22.7 27.15h gpm
0.5 22.9 95 14.1
1.0 225 9.3 13.9
15 22.2 9.0 133
2.0 21.2 7.3 147
2.5 21.0 7.3 13.8
3.0 20.8 7.3 145
3.25 20.2 6.7
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Fig. 2. Vertical distribution of water temperature, pH and Cl~ in Lake Riyaushi.

BT EEASTA 01 m <l L, No. 1~No. 10 % 26 [1c, No.1ll~No. 34 % 27
FICfFisyy, No.10 T3 27 B o %I BlAE T 782 7o, BHrh R 0~3 m/sec DRFITHTE
e, 27 Bk a o i s i ek Uz, BIREIETIZE 10 cm ORPOEE &
L, FEEABZEEODEMICENCE S, HERET0lm DBEIOKREEL>TL,
RS OEMRREZE 1 £ XOH 2RNCRT, 82 A0 EIERESHGRICHRT
e FliZ 26 H, XENZ 27 B OMEHME T4 No. 29 X OKEMETL, CoEEm &L DI
TEUER GIET Lid U, BEEE LT3 i ollE /K il Ly 25°C &S, ¢
AT ACH D WIE & O RIE ORI T KBS EICHIB LT A7 TR, JROET (5 4°0)
XY BEs ek EEZ NS, £NIF 27 HOERITH 8- 724 No. 10 1IC A T H ]
26 FICH LRBEEOKBBETHES T A5 TtH 5, &R E LTHEEDN 8L, T
BOEEEZM L TXE < No. 10 fil & ¢ 56°C/415m O max % 75R L, i, ZHEFCE B
WEDRBORKENHEETHY, TOHEER pH LML 1.5~2m OATICH 5, B R

CRIEEUREOEBICH T AETRERNEZ 205, A No. 10 OFEEMER Z M T
FIZERE DS No. 16 ofi K D R 2 & (B2 ), BEHEROBEE ARBRERICTELN 55
Thb, COFEFIHFERIC I ZMBEEMRFERT CBL 508K L, BBOEFLBT S
RS TLOREERLDTHE L, RERAKCIAXEBEOETLEENL I EETHEERS,
STBBEIEIN AR BEOEFICBY AWMAETLARED L, THE2%08C, pH, £E70, WK
T 6.4, R, FIMT 53 cc/, %é:45mV6452aﬂ4&%m@£J; B D 2 B 18 DB
DPIEENTH BB LR TH L, BEHKOENI X2 MBREBOERE LU £ NI
B9 5 EMbNIEROWAKFELBHEORHEY THESNTOLIBETHNOS O TREL
EEZOND, WEARORE 17°C Z s LT T KBERICRBEBH LTS LB A
5&,mfﬁﬁﬂ%ﬂoNow®ﬁMH@C&<%ﬁ@ﬁw@ﬁm DECOREE TS T,
BEARABOEIEXKETELOTHAPED

BRI B 2BEOEE, B L TR ERREMER L (P, mihoRRE
DWW T OEHIGE L NE°, BZROWEAC X2 KBETIC X 2KOFEEIDO D, 3t

3) G. E. Hutchinson; A Treatise on Limnology, Vol. 1 {1957).
4) JNEERE ; HEKEER B 5 LB, B8, 21, No. 4, 22, No. 1,
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HBHEINZOBBFOBRE XNTV 3, SEOHEMETELRAKROTRORED
RTEEEICH LIRS (No. 10 o ZE4k) s U TS DA 73 B OB T & 73
WS, EIEOEIGIICBI L THIbED 2 RE T H B,

3. CI gHE8s&U pH

T/ YEKBIEDBIAICBOT 05 m B THAL Cl GEEs X0 pl 2z L
feo CI BFBEMERBELCEDIZ7orary T, pH ZIMAEIC Lo,

Clr &HBRIMADKRES, T748bbduLOEERE XU, J6%® No. 5, No. 16, No.28
WA TR MBI E 2EBIVCE 2R LA T EARBELT, SFED 18~14mg/l T
D15, 2EFHRALH—TH D, NS OEELFRAETCH> /2, COGFEGLKOERED
16~17 g/, KEE20m; $GEHD 9.7 g/, KEISmM” ICH LBDTL L BKTHY, B
KoEBZLAohizbT Ebh 3,

pH & No.5, No.9, No.10, No.16, No.28 O 5 Ji A THIE L1z, EB1EBITE 2 Mic
MUK ELRBET 94~104 O T A Y HEERL, FHT 88~6.7 CTRIKK O Hk~iREE
PAIREEY, REEERLUBERIZ1I~2mich b, LIS ofE s R TcRBEOENWER 7
v NUDERICK B, 12 LHBEOETR/KAS A & HEREGBRS 2% THh 528, No. 16
WEDTEL BT LB UL FHERITL,

4. BHESIUVEHZ

ey F = BIPERICE D4 WAICBO TS5 7208, B MBS B 5 1Y 47~60
cm DHTH 3, IBEHEERICH UbTLICBEREN/NCHo Tz, BRI T vy bvick
S T—HIKHEETEL TS, CNbFIEEABTHE, T2V N=FREHCL> TS
WEOBREBETRE >, AUBREBICEYESNSEY, Sm AT CREDEEEZSTE
B, 3m PERREOA LR, FEE LM/t XTRa/L, o088 ADHAEBERIKE
20808 EHAKEROBREI SN o, BROSITRITILHIL 0o /o 53HIR C 3 G e
BHRRERAEDHON, B2LBROFBARREL e LEBbNEM, SOOFERKIC
BHERETRBESINTBRSELL T ickDEEbN %,

L. Jv2ooHokEx

1. B ®
Y ¥y v HORME Y F&£E -~V F KNV EOEKT ZBIET, TONAMICHE
10~15m OB EOBRENES B, )V ¥ o VIBHIKEBEREPOWAT MG, BT
PLRMFRAELTHBASORAYONED, ZOWRE 2~50m’/day DLETH D, ZD#H~ D
A DO TRFAEE T, 305 OF BB OB 5 BEREE M - TEHEE DI L5 km
NTHEEBICES MBS 208 TH 5, I - BE - 0% BCoBKOBERICIHMTAD

5) de)il - fREF - Bi; EUHi2)
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BERENCDHEOTREOPEBLTH 2,

WES Y YU YBOKOIE, BICRAT 2T KOAME ZDRZMERID 5T,
I 87 4E7 H 24 A~8 B 1 A QIR DMEZTIE >/ DTH b,

2. W EFE

AR DS R BRE T BOM D J DI L O AW A B THIKAL, WMo 0RERE
OMEETTIL -7 (83 EHW), WD O HHEZ T 2 857 W FOC O i ) o o T
U ST M C R B RIS 72 DB I BIE , RO TFTHCHMEND OB ERET 515
Fric B oMM B A2 BN, WEB O LRICEHORD» 22 HB 1 DHALTED, CORE
28] < Fodd C AT B O TEHRO FEAWE U, WHLT O8O h-CRIFNR Z 78 3401 &
WED A5 E&ESERTEo 72, BIAIK B 2 G #EE O T 2800 2 1 &1
15m@a vy ) — MEO MO CHIEZTE OB ORI ST, ZHH S Lic 77 4 2 M
WP A T THRAENE L, 2Ol &REEroRaEeild U, CRU D HAICE
FNENEAE L XUEMEL L Y, TNLLBNT ZKBEEERIC O Y THEZRD I,

WDKK DV TIE, BRI 1 B OB Tchd - 0T, WHENEESHEET
278 4 B SR L 8 A T L THO e, Kb Dy i3 44 v ov s — D Ci/hEE 0.00L em,
WFEMIE Bem TH 5, Ay =~ v Cp (18 cm) @ LEICH: F i XD EE
L, #4 ¥y — ol By O T Higkk G (RS 48 em, TOTHICE 2HR0H9H
KESO®ESHE N BEDDOPTH3) RREEL, WHEOBEWE Sy 28 L THTY, M
A OEBH LI L

$F o 2 el A Cw th OKIIICELY 2 & BIHAHN TE

EIR Vyv vBAdEHERK
Fig. 3. Topography in the neighborhood of Lake Riyaushi.
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Fig. 4. Schematic diagram of
water-level gauge.

DTHb, HEHORBICKLZBAEET 2 1DHOK
POSmABEICERE30em L, FEX05mirOKEE
2K, BES5cm OMEE iz # T & K
LB UABORRIITHEST > TALFOHARE Cr
EENREELL, BEOTHICRIMALELL Y,
KRMEMBHROAEEB IR, ERLTASE, R
& OSSR DSKE IC BT BB, KD EMETI D72 0HiT
0.003 e FEEE D WEBRZE DD 5 € & ¥ 72,

A #Fstld, B5RicsoRERLELS
i, M 50cem, I 15em OABOEDS MG T
TRERICEE LD DTH A, Kuftohssse
SRS ARMHIEERE ZMEO PR ERicE D20 7
HbDTHD, WADKEDLDICERIm AIDAEEDL
S TEDhizEFF AR L, ERITOKEE KBS
DOARMMSKRE—FT B LI, 1BICEEEFRETK
MAEWEL, ZORBLHLOERREZEL LT NEY
WO OEFKRE AT UL, KOFWBEILL, EHE

I & o TERFICKMBABLOBALEND, K& W EDEFICIZ AR EE 30 em ALFE

AT TTOEBEOOELEE L,

s A EOEHIC ARWNRHZHRE L, BEto BAE L, Ao M
WELNIE D2 DT, BHELRH S 100km o 7 S RE OEREKROME
WMEMFEEGESENEELoMTFERRIOERAL, D 15254 HO 15 BiEZDREK

Boau A okkE L L LTmne,

At
3 AEHR

BO T HA AlBY BB OK A DK
WMELERLELLDTH B, EMIBTHD 15K
ERLULTWS, BEABKMLOBHMETS 2P,
BEACHBIHITOEBBER L TWE, FTH
27H3LE 1350305 15K 304HE T
34BEICME L EMREE LTKATH S
A8, FAGE 1~2m/sec DELIZSF L 1~2mm T

s

4,8 12 em—

15—=

‘

BT BKMEMANME> TOE, TOERICDN f— 50 cm -
TRBFICB~BH, FHEPREMOZELICLS BN AR ONBN

MADHIRPWEE DB THL LBEDLND,

Fig. 5. Schematic diagram of evaporimeter.
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Fig. 6. Change of water level of Lake Riyaushi.
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Fig. 8. Change of reading value d of water level in the evaporimeter.
Increase of d means depletion of water level. Doted lines show
every 15 hgym,

B3FE MHAA KT ZERITKUELEEEOBRA
Table 3. Observation of change of water-level in evaporimeter and
of relative humidity of air.
R KM OTA 8 R BT R 3
A P Change of Assman hygrometer %ﬁiﬁ?‘% I%Vin% - Ity n @
Time in vg\?:\erm-liex:lzlter 3 R i Rk | humidity vel. \de Note
p Dry bulb | Wet bul .
(cm) C) Q) (%) (m/sec)

July 24, 11h 50m 0.144 — - — — — 24H H 5
25,12 55 0.151 196 178 84 17 N? | 25m %530
26, 9 45 0.198 — — — — — & T/
26, 13 30 0.314 245 17.96 53 1.8 N~NNW| fd o,
26, 17 29 0.383 21.7 174 65 0 —

27, 9 15 0.501 221 19.0 76 0.3 SE
27, 13 47 0.519 23.0 199 76 0.8 N
27, 17 07 0.535 —_ — — — —
28, 10 15 0.602 221 20.1 83 0 —
28, 14 00 0.624 21.7 19.6 82 0 —
28,15 30 0.632 224 201 81 0 —
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Ba4&k WAB C Dk s (WAL ffsec)
Table 4. Discharges at St. B, C, D in 10° cc¢/sec unit.

WO OB B i3 piiy (Discharge) KiE o(Temp.)
Time of measurement *

@1 q2 @1—4qz2 qs3 B C

July 26, 110 g5™ 180 — — . — — —

16 35 16.1 2.5 13.6 0.14 — —

27, 10 30 144 2.3 12.1 0.06 — —

i4 50 4.2 20 12.2 — — —

28, 11 10 12.3 2.3 10.0 0.03 19.0 178

16 20 105 2.0 8.5 — — —

29, 9 35 186 6.3 12.3 — 184 17.1

30, 10 50 51.4 25.7 25.7 0.5 17.4 —

17 10 26.4 13.8 12.6 —_ 17.0 16.3

31, 11 10 337 20.8 129 0.9 15.2 —

16 10 453 26.1 19.2 — 15.5 152

Aug. 1, 10 10 154.2 315 122.7 — 15.4 15.0

NB. *HIAD ikt s g oRERLIE7 526 B3 148504, iz 1130 5~128Th 3,

L
isor. f
/3

oo}

Discharge

5ot

)
)
n
~
N
®
N
o |-
w
)
w

July Aug.
%9 M B ey 2 MANEME ¢, WEC kb 3RENEM 9.
B (i—q2) OBEIEEL

Fig. 9. Changes of river discharge q; at St. B, ¢, at St. C and
that of (g1—gz).
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TOEIMBERPENERET S0, BRI BRICERLTH S D TZONEKA & 8
DOIHE % BEICKY, ZOE%FERLFEKAMER (86 RhER) 23l TEE 150K
NECDHBE»OHEBRDZNE h & Uiz, hy DREER TS A,=01F7H 31 0 128 4547
KB THONEEKET 3.0cm ich v, MEHRFT LRROKEMRIC L NT Y 5 F+4 2R
o RKHE R8BI T NIEHE IR 231 m OFE S TH B,

6 Hlicii@Eicsy 2 3B KREHE ST 7 TRUK,

BOXBLUE3IRIBW L BB KMNOBHNEERLZZODT, HAD 15D
S0 15 % TOAMOMD T 5B BRI R D2 £ C ORp S kbrz, B MBI
FEEHTAK DD > THEATE LWV, BRORBICRERBLBTNEEILNZOTHREOAIR
o2z L,

BAEBIUE IR BASKBI2HE ¢, BIU CHEIKBI IR EEN50D
Z(—q) OBENEMLEERLALZBDTHE, CORICL->THIA 15N 54 H 15 E
TO (¢,—¢q,) OHEEAKD, YHOKR QO & L,

BEREIFEOLIICLTKD2THA25 H~8 A1 HDfEA 15 BB 3 #OKA Ay,
BIE 16 & 34 7 16 1 O K ALOTHAA i,y 4B 16 W52 BT F 16 B & DAL o, kit L

R A RO QAR L b, 85 10 MEHEIC B % & > TS EREIZE D

BPRLEbDTH B,
BLOEHHE XS0, 1AM - & (A2 - 2B o pma—mLrERLTo
b, DL, WOKMEMCEHMANOHKRERFEREOESHBOBEL TS LM

Kb, Bieku 2HBa0BNEEEBRE, ¥ o ofHEo 5

Table 5. Observed values of water-level A; of the lake at every 15 h 9o M daily rise

4h . s . . AE
of the water-level A—tl’ daily precipitation %, daily evapolation Atl ,

daily mean height 7, of the water-level at St. A, those of river discharge Q3
at St. B, and calculated values of ground water discharge Q; at the bottom
of the lake and those of discharge from the lake Q..

5 & Iy ahy | 4p_ | 4B | Qs Q. i
Time 4t A4t 4t (%10 (x10° (x10°
(cm) (cm/day) | {cm/day) | (cm/day) | cm?¥day){ cm?day)| cm?®/day) (cm)
July 25, 150 | 0930 |- 0530 0.97 — — — —
26, 15 0696 | —0.234 0.00 0.184 1.245 0.903 1.111 0.813
27, 15 0416 | —0.280 0.00 0.187 1.089 0.611 0.999 0.556
28, 15 0225 | —0.191 0.00 0.103 0.933 0.494 0.860 0.320
29, 15 1.722 1.497 1.59 — 0.959 0.502 0.885 0.973
30, 15 2473 0.751 0.66 — 1.788 1.887 1.509 2.008
31, 15 3.056 0.583 0.34 — 1.153 1.885 0.874 2.765
Aug. 1, 15 7512 4.456 292 — 6.700 11.40 5.010 5.284
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(unit)
h icm
ﬁ—?' ; om/day
% 2% ;om/day
Q% 5 =10’ em/day
Q 5 <10° cmyday
Q: 5 =<I0° cm/day

.

Aug.
3l 1

July

29 25

-

FE &R

h
15 B ORI b, KALE ERR T Bk ARz o (2 -4,

WA Bk 2 AL QF, MoEMME Q, WEHD S oFKi Q 0k

Fig. 10.

Changes of water-level of the lake & at every 15h 0o M daily rise of the

4h . . L .
water level A—tl’ difference between daily precipitation and daily evapo-

. 4p 4E,
lation (_At— T
from the lake Q, and daily volume output Q, at the bottom of the lake.

), daily river discharge Qf at St. B, daily discharge
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Hz, LHL, MbOoOHMMBHY, Thimclbdss, BE~OBAKGEZ LN, Hib
SO EMINICIE QF TH B EETNIZ, £ DOEIEF 09X10°~6.7x10° cm®/day <& D
DEER S,=4.16x10° cm? abf,F&K&éﬂ*ﬁ&?@lacoz~unm@% iz h
A DRI LIERT R 3 BT, (42— 45) o pmomess
2 Hich i?ﬁj}oboﬁthm&rﬂ]r“mb@{ﬁkﬁéi):@‘P%bb\c&%‘:ufﬁké‘é INoDOBmE O
R ERAREOBSBETH B,

4. WDKK X

o T, WOKIFICHOVTHABNELRE2RAD I,

WOERERE S, MR 15K A2WIOKAZ b, BHIA BK,EYE 15T Cic AN
OEBEFEHOHMTRE UTHE~NKATEIKEE Q, [ UIPEFEJ T OB T B KRR Q,

I U B Bk s & O & 0 s R = e L 5 xo A g mmonk o
AR mlafnw,ﬁmu5%me%awﬁivuﬂ@ﬁmbtmﬁsf%%uaﬁf
EbENZ,

4p AE,
1 At ”_Qx Q2+S1<7t‘—7‘)

(2)
I QEREBETHS, Q DEHMICEEMETH S M, WA B cRES N QG IGEVE
THY, B3R BN THFE WA DB & OMOBHMH» S HHA N oI TR E UTHA
TERKEAG G QAN LVRELLES>TVBRTTHS, 4913 Q KHELTHEWET
HFLLEZLONLZOTHUMHKROXSIKEET S, TKbD, ?&HE&MEB&@%@@%%
(TiHE S) OHTARE LTHEBANNCHATZKE 4¢ S~ B OEME (EF S) » o
TAELTHATEARE Q OB FNFNOBHTORBOLICE LW ERET 2,

g _ 5
Q1 Sz

(3)

R"eoT

0= Q20,3 (4)

L35, @RE Q) RRATRERAZES,

4n, Sa dp  AE,
=0, (145 ) - (G —G2) (5)

ZORICBOTR O 2B x MR BGORTHEI»5, B ROERE COKICRATNE, B
AEEROEED Q, O ERkpEcEMTxs, it S, S, SSREELELTLHSOLH
FEFIC LD —HiE 5 FHO LWMERIC > Tk, $,=416X10°cm’®, S,=11.49X10° crr?’,
S;=17x10°em’ & LTHRA LK, QBB LAIT Qb @) XrsSRDOENE, TDLIHIK
LT QRO Q, DEEE S ERUE 10 MIT/RL 7,

BEHRHOLHB LS, WEICIE Q, = 500~11400 tons/day /K AR b EAE L
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LB, gt BI0NSHE  X10° omdaay

ki, ErCHEOENKS S & 121 o
5TH BN, QiFELIHICIE DK o
B E MBI ZEIL L, o THIFE Q
LEEUEL S, BUESE | e
F0d Q EWIKAL Ry & DR E S
5FEDARC > TRIRLIEZBDT 8
» 3 M,

= 47

Q, = aki+bh+c
(6) 2- 5 o

BAMOERREMRNEE, COH ' 00%
BEERICED T ENTE D, o.{;;fm ooz 3 4 —$>B. g om
BRI a=0316>10" em/day, BUE  HE»S0HKE Q& BIKHL k& OBIK

b=0.35%10° cm?/day, ¢=0.08 x10° (2413 2R (6) 12 & 3 3H4E)

em®/day & Bt &0 (6) 3 O Fig. 11. Relation between volume output from the
bottom of the lake Q; and the level of lake

BTHd, water #;. (Full line indicates the relation
5. BHENDOEREORE calculated by equation (6)).

BRI X > TR ER Uicd &icld, BIRAMOBHEOXKMNGEZ D, BHHRICER
SNAMBORRSMEMT 2 EBRHOND (F4E), TLBWHEREOMAKLICHT 25
FREPICHOOREMTN TN T AOKEMNEALTZC & OEMERDK A, 7 A
LD ELFENEZEZLND, fiE>T, WOBEKEQ OB &AEEBITALREHE S, 55
OHTAFEHREEZEZZDOMNENTHA D, COIITELTERELOILLEDTH S,

HWEAAOBHROHmEE S, EHHREOZEE (porosity) % 2, BHOH T /KIZBHEK
M TKREERSNB Y, TDKEE by (b, 202 IHETE by LRI & T 2), WHHET X

D DT + H K D O (transpiration) & £ THATAYS D 22 &30, B4
WOKPEDOTBAE UTEBIICRAZEE S,
dh, o [ dp  AE,
0527_52<—I’_ At )_Ql (7)

AL, s ERHCREXLDOMBERFHMTORAR I E L, EELOWEDHECED
EBHEOHARED ONIL ok, T, by RINICEBRD TEOESTREH» S OERIC X
STEHEDENTEY, Wb obrBEDIFZR TS & b AEFNCEBRLEI—#LEEZI LN
% DT D/NEHEBNTE A,

WP o DEROZENEISBREDODICRBHE L OEREELZNEELOLNEDT
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4dE, 4E, -
4t =K 4t (8)

ERET B, $bL, KEBEOBAMED» > ORREICH T 2B M O BAEE» S 0%
RBOHAERTHHTH S,
X,
hy+6 =¢(h,+0) (9)

RAMBEREBL, cclce, JRCOBEAEDHETHEM, ¢>1Thd, b, h BETIC
EWLMMP S Mo oKL TH 208, b>—0 THNT h>h, THFRBEHEBELET 2, b=
—0 Tl hy=h, CTHITF/AKRHEEIETECE4T%T 2, Q) RASEUMNICEKTLT 2 C &k

ICHEEA§ 3,
O RS hy, by, OEMICET 2 E(LIE
dh, dh,
il (10)
LB,
8=, 0)KE D) RICRAL de=B B E, RAEHB,
(4’ x4 ) %% ' (11)
(1)) FKicwiT D % AE g, Q bECRD BN, S, bEROHHT

bbHMO, FHL %ﬁacdi%@mm&ﬁﬁﬁﬂ THE B OMMEZTY, KICRHOBRNLED
REBTAOTERKBRDONG, COXIICLTROONIBLDBEITH298~8 41 H
DOF HICR L 1.03, 0.66, 0.30, 043 &73D, HIBEVEFLDVTVEHBZDOFEE =061 2
A, K offiiz 7 B 26~28 Hick L 0.35, 063, 0.72 730, LT K=057 L5535,
Tibhb, V¥ HALOBME ORMERESD OEF (Lth, BIK, B o ORREEED) &
W O WAL RE D D ORFEDOR 6 ITH 2 T &I I,

e (9 KDY ¥ U YHOBAREAEMPIKEINIL T3 2 K20 ThRNSE, VYo
WORITEE 3BNCR L X DB HEBMEL TT, UL bMICHATSINZIZEAL
B, BHIREEP SMA~OKOWME, WHF~oEAEHOFEKED SO E HKRM T KOWE
HICPITWE, §6->C, BHTHEBTRIIBHMOBLMNELE L, ZOXEBE r, BHFEE
OFEKGEEE b, B DA~ DOKDOEFH TR S BB B 5 KR T O ZME L EE
W5 R, EEAMICBOTEERTKOMTREOEEILOH-cEE %2 H, AU
BhoHlio#KEOBEE H 703, ERFRECBIZEH~ORHE Q & THIEM 04
Kick D

Q= (H;—H3) 12)




152 WEEE - AR - 20 03 - cPRIRIMAS - MR - DR - e SR

ThHb, AL, H,=h,+h,, H1:h1+ho <, ho Gi@i@%@iﬁ@iﬂ_[‘7k®§i§ﬁ>67k& hn hy ©
REWMETOEITH S,

0%, ”k =nEBE, OROBEMEIT S & A LT 12 RICRAT 5 2
log —
0 = 1Dl +1) 42 G-y (1) 5420 13

ENB, p—l)=a, 2ule—1)(i+h)=0b, onlc—1{c-1d+2h} =c&BJIELQ & h
& OBARIE
Q, = ahi+bh+c : ' (14)

& 18> THITH A1 M D WA & M DAL E DBRERTERR 6) LRAHTHZ, V¥ v
CDIBE S, h B ENTNIEDOMHEEZ LN, ¢>1, n DETHEH5E (14 RD a, b, ¢l
FTHEEDETHEINEE S, G)RD a, b, cDEHETH>1, THbE, 14 XD
BV Yy o HOBATKERL>TWE DT, #iC (9) ROBEFEEUNIKKRILI> T3 &
Ei5,

W) RLBOTQ=0&BFE 2 O2BRDIEREVHR =0 £ 3, B)NEH 1
End Yy ooe 6=032cm TH Y, A=-—032cm T/ 5 EHTAEHIZIL LB,

TRbH, VYo UBEALOBRERSMA~OHRMIEEMH O S REDH BRI TK
DWHTHZ EZEATFELIISL,

6. U ADDOREE EHKLEEDBR

HIE 15 EASOMA KT TOY vy v HORMKR Q &KL A, 18 5 FiTKD S
NTVW2OTENSOMFEE 12 FICEANTR U, Tibb, HAM b 2358 IEFHEER
QB REV, COMBREERN

Xi10° cm¥ay

o]

— f

BIR2E VYo rie oo HE Q &EEEKA A & OB
(E T (16) Ric & 5 FHHM, ALk 17) Rick 3
BRI

Fig. 12. Relation between daily discharge from the lake Q,
and daily mean height of water level of the lake %,.
(Full line and dotted lines indicate respectively the
calculated values by equations (16) and (17).)
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Q=g (h+f) 1s)
eEbL, nidg L 5 2 o &L, o fEONERERE LTRMEICRLEET S n,

0 fOMEEDEE, n O 5 (12 MFERD F7ci L b <S0ASEYTH
BT EDHD e, WMEOBERRROX SIS,
Q, = 0.272x10° (7, +1.50)8 (16)

ESATS _
Q, = 0.864x10° (h,+0.32) 17
212 L, Q. DEALE em®/day, B, OHLAELE cm TH B,

A RICHINT, 7= &TNRBROMIAE 713 2 ¥ 7 DEOMILA 5 DM ETFT
6D, n=1 &SI b BER T KO & KRS T & OBIER, n= 0w
REKD 354 OEBEOWRE I LHO KL O E OB S 0% L OWE, 7=0 KF
RIS HEOBAORRLRALBORLE NS,

VE, YT YL HOREEEREOBA AL AT E, EORLOKET Kb MM
DL D b W A ORI HA M AE ORI T L6 om 05 C EIch s, rfei
D% B & BT cgs BT g=184B L3 EMABFFEA N SNTNE 2D

0.272x10°

1848 = — S 60%60

EBWT Bofizgkhs &, B=171x10cm &0, WHANOERBLZ LTmTHB T
I MEREZZEHTEETDH B,
o FEbhB, VY vHOHOIKBALOER LN, 5 O H UM ETEE
DEMRIC L > TRENDB ENVA B, '
7. BICKBYPIUBKRDOES

TH27T 8 10830 55~128 4057 & 7 3 31 0 13§ 30 43 ~15 1 30 M il A oA Z
100 m @ #f A&~ TGEETC X 0 3 SR MR E B D, e d 2 A A
DAL E 3 FBILHRA LS TRABEIBHEB TR L, 7TH 31 ROBEEERAMNR E~
NE, JE#i3 1~2 m/fsec TdH - 72435, KA IZIEHEE 018 cm C@ AMOIRI A 71> 1, 7T A
21 HOBERENN LIFERIZEA CEA TS 5 /o0, 12 05 55 ~12 I 40 i3 @A N,
JRENEE 150 m/sec &80 fr, T AUTHIE LKALASEE LC0.030em FH Uiz, EM N@ET
EHOEMARICHY, HOEINLZ 900m 2R & 72 AOEEIC X > TRKEOHEF RSB C
b, Bla A, B3IMN»OHZ LI, TEHORTHMICS icdKM LELEBELLbDE
Bbhd, EKMAN IC I NITRIMKEER K HEICAkET 5 KEES 0 3XXTH5Z 5h 3,

sinf = < 0a W
T2 ogd

(18)
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MWsec
2.0

V 1.0

[o]

NGeE

cm
0.4

h

I 1
05 1,00 1200 13.00

July 27

BIBE 7TH2TEH 103055 ~12 K40 Srick i 5 M (RK), Er
(o), LHARM (TR ozt

Fig. 13. Changes of wind velocity (upper), wind direction (middle) and
water level of the lake in 100 30™~12h 40 m: July 27, 1962.

T I, 7I3HEET0.0025, 0, IXUEKERE, W REMSE, 0 ZAOKE, ¢ RESIMSE, 43
TR HETH B, HOEWDEZEZ L &30, MRKOKA L b DKM F dh 2K HE
BAS0DS

L, 3 wWL

2774 pgd (19)

dh =

THZoNb, W=150cm/sec, L=9x10*cm, #,=0.00129, ¢=980cm/sec’, d=300cm (7]
KB EERBELSEM) £ (19) RIKRATZ & 4h=0.017cm 2182, FEHPI oK EF
120030 cm T DOEMEIFPPRILLN, FOHBIEREL—HKLTNE,

KA DEAPIRE R R E B 2 08, ORI O RO ZEZARRE) O =R BHric
F5745THAH, BRUOKHE3INHERTHLDOTEHELNC LFHLIEN,

IV. SIEA O TFk

1. #TFKOKERHEE

AELLDIE, 914 BUCR U ITRN & B 20 m o B IC# & 117 BB B R O Hl
BHThs,

Blick L7 18 IS D 5 BT, 84 No. 1 Z#EH, No.18 @IMERNoKETH D,
No.12, No.15, No.16 3 £ 1 Z NMEFD EHTT, Mg, »~¥ VA - —it k> T, HERN
10cm CHREFZm OBEAE LIcdDTH B, HFIZHA No. 4~No. 18 ORI HF O B
O MERNEMICY 2 EHA LcBHTh 2z, BERB4EOHA No. 1~3 13 EOHEZ /I
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AE BX SHA

[+] 100 200 300 400 500
[ " 2 L : ;

14 OIE PR LR 7K o KB A
(iﬁ%ﬁéi 05 m & DT RKOEKER, BFR ?ﬂﬂﬂ'ﬂ'@)
OFE, REGHTROBWEIT, AL ARG,

Fig. 14. Geographical distribution of height of ground water table at Ubarana:.
(Circles are measurement points, numerals attached to those are station
numbers in Table 6, dotted lines are contour lines of water table, arrow
shows direction of ground water flow and thick line indicates the resis-
tivity line.)

R EN T, BHE BSOS RO cElEh, BHEY 1~2m &,

NYFA =l XA ENE, BRIEENA No. 13, M4 2020 T, A0
<, 30~50cm OESFETHEL, TNUTRERY Y PRI 2RHURERVEEABETH
o7z, o THTAME CORRBAIMEIGEABT, WARLALHMTKEEEKEOMTKTHS,

U Uiis No. 13, M4 3 EBICH L, T KEORS TRPHEK I TH 1,

18 R RS DWT, TR OMEHREE, Cl afE, KERCKEETOLEOR
RDIRAES DT DG FRE T 6 RICR LT,

8 14 PUCHE T /KB OMIKEE A 50 cm & & DM TAMBTRUTH ZH, chicdh
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Table 6. Results of investigation of ground water at Ubaranai.
AT | IR oonE
HEEE eight of groun roun eg cl- Water = B + B oo W B®
St. No. W;t:;ntagg ?ebvcge ab;‘;ﬂggf n temp. Construction of surface soil layer Note
(m) (m) (mg/L) *C)
1 0.00 8790 21.0 BEE Ak
2 0.16
3 0.42 0.57 HETORE 0-iSem
0~30 cm
4 1.49 1.79 B 4
0~30 cm 20~50 cm 50 cm~
5 0.85 2.25 o e O . B
6 0.94 1.07
7 1.86
0~30 cm 30~90 cm 90 cm~
8 1.65 H 4 vxryv pocz2 H OB
0~50 cm 50~70 cm 70 cm~
9 1.49 3.26 15 FARSACINS i
0~20 cm 20 cm~
10 1.11 B 4 w
5 By )
11 1.99 12 9.3 %gﬁgigg%ﬁm
BEEHRA
12 1.02 "kHE 67 em
Ocm~
13 0.14 13 ¥+
_ 0~60cm 60 cm~
14 0.24 0.96 o+ WA K
15 1.53 232 97 BRIFRA
E&H*FR
16 — 10 123 KE 70 em
17 1.30 0~44 cm 44~64 cm 64 cm -~
: g &+ REZ OB B, ¥t
18 —0.17 16 ORIk

961

- Gl B

- EENH

}i-2

« R - SRR b - [

YW

BRI -
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i, BH/KEBTKOWE S L, HKCRAITRLELD &L,
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BEAEHBEFAICETST, B

BoFHmb» o MERNEUEBEEOBEICH->TEYD, TONEOHREE, #300401
ThHotr, s No. 1l OERBECEALKEADCl 46 REHEKDORADID, 8790 mg/!
THoth, #HTAD Cl AFEIR 10~16 mg/l CERBOE hKm# FRIC2 BKOBAR

BHONIE oI,
2. BKREHORE

BABREOMEILOBAKRRICEZFEEZTELTOAY, RBOLEBHET, »~v
FA—= Tl E> TR FEOHEEDB AT EEE CENTET, PUEBITOHBOEK

BefETrE8bN5, WA NI poH Y7 v/ Uicdl ey,

HislEEgickd, SKEREHTE LR,

a) R BL 4 AT

B DR ESIT OMREE 7
RiC, £ ORT MM %E % 15
R L,

Hazen @ EBRARIC Lhid,
KPR

k = c(0.740.03) dé
(20)
k. FEKEH (cm/sec)
¢: e (°C)
de: FHHhHZE (cm)
c: 50~150 DHE,
ot 116 2 &£ 3,
TRDBEWTE S,

% 15 X/» 5 de= 024 mm,
KK 0=10°C, c=116 |c &
U,

20) Xir 5

k = 0.0668 (cm/sec)
T, MESHT»okD L, K
10°C @ & & OB AREIE,

k = 7%1072 (cm/sec)

THoT,

BTk DEHEHONESN

Table 7. Grain size distribution.

BLEESAT R O]

i = R RAMELR | mam
Grain dia. Weight Integrated weight
{mm) (g) (g) (%)
<{0.105 4.50 4.50 5
0.105~0.297 6.93 11.43 12
0.297 ~0.500 11.45 22.88 23
0.500~1.000 35.36 58.24 60
1.000~2.000 16.57 74.81 77
>2.000 22.76 97.57 100
& B 97.57
HomoRoRER 985lg HE 1%,
B <
%)
z 90
X 80
70|
. /
50
40
30
20
X
0.05 ol 0.2"\ 03 [¢X.] 1 2 3 [} 10
de=02¢Mm P §(mm)

15 hr F B dh R
Fig. 15. Fuller’s grading graph.
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b) FHKREIE i

BB OAEICIZ THEIS OER L EEEZHAN:, ¥B o 29 1
HEER I8 16 iR Ui,

B2, a OMWAICEEE 2D, KEAHLL, bOH T REIC
KzEEE, MfaobLEhoBRIET, b OMTOKLRTE

B EicEAENE, R X THEXKGEKES X 3,

h 10 -

a1 hy
k=230 —DT 7 lng T (21) o-
ki BKARE (cm/sec) -
D: aooHGD¥RE (cm)
d: bOHIREDOERE (cm) jﬁ
o
t: SR (sec) ¥

I RHOES (om)
hi BEORE AT (om) By

hy: t=0D& &®d, h=h, (cm) Fig. 16. Permeability meas-
; = . uring device by THEIS.
PEid 3Ty, KRAKBEOAEZC—A— K LIES {H->
TEBWTRAOA, AERKRDOKIRG 24°C th o 72,
8RR ULHEMICOWVT, ¢t 2EBEBIC, h 2 EBOESHGRE LIC 70
v T BRE, ZOIFEEITENCR LI L5 REMBEEB,
B8E BREBZRXDZER

Table 8. Measurement of permeability.

#H1EEOWE 2 EH oWz E3EEOWE
h (cm) t (sec) % (cm) ¢t (sec) h (cm) t (sec)
14 0 22 0 16 0
12 8 20 3.5 12 12
10 20 18 9 10 20
8 36 16 15 8 30.8
6 55 14 23 6 44
4 81 12 32 4 62
2 128 10 42 2 92
8 55
6 72
4 95
2 130
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ZOHEBDRHILH S 150
140
d=05cm
i30
D=175cm ¥
(se¢) 120
l=13cm 1o

w5 Z, @21) KXo o TROBKEHER .,

80

B 1IEHDHEE %= 00159 (cm/sec) o0
F2EBORE k= 00188 (cm/sec) 10
FI3EEOHE £ =0.0239 (cm/sec) 0

80

SE ¥ k= 0.0195 (cm/sec)

40

k ORGEMY, B2EBONE, #F3EHORH 30

EBEBRBARZLABoTVWAEODIR, AlED &I, zo
H7AECEKLUIEKEDTD 5L S &, BAMED he \ |
o 5—
BNt iR £ 505, FE H3EEON " 2 3 st .0 2 %
h
S, REHREGEOEO L8 X 050l mm BER D e
|17 KRB SE KL 0 B R Y
FoTini, = (B1EEoN®E)

T DRE CE7- B A EE CEHEME 0.0195 cm/sec) Fig. 17. Relation between height of

water-level in the permeability

BAKEBR24C DEED R DETHEDT, FHD measuring device and lapse of
HWFARLI0C DE & Dk ORI 72, time (Measurement No. 1).

BEORE, ZNThOBEECLEDE 7, 0 DEZRTOIC, RED suffix 2o hid,

kz,; P10 P4
7, 00 KMERES XUEE

ko _ T | Py (22)

DTELIEB,
4@ RT
7, = 0.0131 (gr/cm+sec), 0, = 1.000, %k, = 0.0195 (cm/sec)
{7724 = 0.0093 (gr/cm-sec), 0,, = 0.997
%252z, 10°C o KIROB KL ko 2RO NI,
= 0.0138 (cm/sec)
ThHot,
c) Hazen pEBAR & THEIS OZKEHEE H 55 EKRIO HE
HAZEN OEEBARD S84 ki3 7x107 (cm/sec) T, THEIS O K FEE: tH 7 b DE
1x107% (em/sec) X SERTTHETH B,
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wBOHEE, BEEARMCODE
Sy kv SOBEIC LD REEZIZED
$ XEBEOHHICLTS, #fcns0
» S 150 O S v, A=7x10"%*(cm/ p
sec) DEREBICANENG ¢=116 %
ANz DTOBRNICERET 23T

X730, too] 2 & 45 0‘ 10 s0 oom
B> TABDRE TR & O V

kE=1%x10"2~10%x10"? (cm/sec) BISE o—a i
DOTFICH B L& I, Fig. 18. #—a curve in the resistivity measurement.
3. ERA|E
FEMFAE D1 L-10 BRI IEFREEIC TEEEE21TE -7, MROEHmEH
AT RLTH S, MERKEELTE IS p—a iz Ez, WEA No. LICRTRFRE
RIS E SN 8 2 e & bRABOHEIAERL TS, FLOoHE - iEOFEOHRS%E
BHBEro DT, 0—alllif 0N - BRI HEEOBEHTOBEH OB R X OM S HE

#i,

®1E 17 465 17 m1E 0.8 250 0.8
2 2.8 2300 45 wom 8 2500 9
w3 50 50 55 %3 m 60 50 70
=4 — 170 — w4 — 130 —

WEOHBEBNHEE L SO TRV EATRER—DEEE D THETDELEER
AL, BlLEIRBECHEINIZEAEROY, F2BEIUBEcHE, F3REAKLE
FETHE, BABPAMCIE LTS, WIIREELZO LI SEEEEA ONh S, RiTY
BERE, M ERERICTRBE D ERNE YD) BPEEGEE O RETODR, oMb omEsE
FOTFHRPSEBAR 2B ®RTZ260HA 9, B3 HOHEEH 50 Zm FHj RO pLEE
BRONDW, FBAKDZORIEEKEOMBEEL L FHEEZLTHE, HRMD S OERE
BRABHEWBKOBALEIZEDOTRIEOVERDLDNE, B4EOEKMICHELTRFEET 2iCiE
BERBFRRETHE, MTAKRAONE,LEBOETNRIABLEEAONS LBEORE X
WL, BRBTKORAEDACRLLLELTOmP FOF R bR~ ¥/ BUIETH 5,

V. BEBIUEE

P L oERS BT NIEROETH 5,
L HARTEEREOREL S, MBI E > A, ARHEOIIE S 534K EH1240x10°
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m’ THY, HAERERBHTHE &, KEEBSERINEERLEBANET S NEHICH
HENTREMERT 2L, FRICHERESBOFEASHZ LEEL LNV E, ERD
FALKRROBUELZIERNKEETSE50TREVLO LN L, BB Ih T4
KFEAAVEERITE OO DB THIICBERLNTE B 2,
2. VYO R BELSDHRAKIZEALRDSNBOMNEHFT)NE12HD, HICK
2T 900~5000 m*/day DFHHH 2 DT, HELSDFEKDEENELOND, TNEHEPD
Bicsh, HOKE, WE»SORFE, W, BAKEEZHALTHMOKNEZLBE L, £ O/
B, BOBEDS HIC X T 500~11000 m*/day O@Kaid 5 T &M D, < OEFEKIEHEH
ORHE OBRERB» O DB HKEM TRKOEETH B EBMT I N, T MH OB
Bro R (BEEAD) AWHEHOZLO6HRBETHIIZ L1,

V¥ oo O EEBKE OBIMRIZHIHKEOREICHD S 3 ERHE» OO
HEEE LIROAKME OBRIGERIICEAMTH B C & 2EHBLE,
3. JIERNICBI 2 TKOBKHOBWEE LU ZOREREL NS 720, REMTAKOKEE
DiE S O, HTAKOCl- SFROHE, WEFEC X2 BRIBELTRY, @ KED
BRHC X DB AR ONESE LTI, FORE, cOBTR 7 A TOORHAERICIR 2.7~
76m, EHLTHSm ODEIDHEKOBANEEBD N EHHAKE T/KOEKESEE
Ho, WTAKEETCOEIG 2m AT Th> 1,

HOICHA, ARBCHDMETBLBLARRO=Z LEHERDE 0K 2 DEEI 2
foo CTIBUTELSHEERT S, T/, HMWOHHORME BT LT S - lBEH K%
BRAREEE LICE CHBEET 5,
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12. Hydrologic Study on Lake Riyaushi and Ground
Water in the Neighborhood

By Takaharu Fukutomi, Tadaharu FUJIKI, Akira SUGAWA,
Kinshiro NAKAO, Akio WADA, Daiji KOBAYASHI,
and Yoshiaki KITAHARA

(Department of Geophysics, Faculfy of Science, Hokkaido University)

Lake Riyaushi, situated at a narrow low land between Lake Abashiri and Lake Notoro
in the western part of Hokkaido, is a small lake of 1 km in length in north-western
direction and of 0.42 km® in area, and its water surface is 2.3 m above mean sea-level.
Marshy land of 13.2 km® in area is surrounding the lake as shown in Fig. 3. The lake
has no inlet and has only one outlet, from which 900~5000 m’/day of lake water is dis-
charging.

Hydrologic investigations of the lake and ground water were carried out by the writers
during the period from July 24 to August 1, 1962. The results of investigation are sum-
marized as follows :

1. Configuration of the lake bed (Fig. 1), vertical distribution of water temperature,
Cl-, etc. were investigated (Fig. 2).

2. Change of water level and evapolation were precisely observed at St. A using ap-
paratus shown in Figs. 4 and 5. Outflow from the lake was calculated from the observed
data obtained at St. B by a current meter for weak current and by a weir at St. C (Fig. 9).
Ground water discharge of 500~11,000 m®/day from the surrounding marshy land to the
lake was estimated by the investigation of water incomings and water outgoings (Table. 5).
Evapo-transpiration from unit surface area of the marshy land was also estimated as 60%
of the evapolation from unit area of the free surface of the lake. It is noted that relation
between the outflow from lake Riyaushi and the height of water level of the lake is similar
to that between the discharge through a rectangular weir and the height of water level
at the upper stream side of the weir.

3. Horizontal distributions of height of water head, Cl--content of ground water in
the uppermost layer were investigated at Ubaranai (Fig. 14). Resistivity measurement of
the layer was also carried out. It is recognized that an aquifer of 2.7~7.6 m in thickness
containing ground water free from sea water exists at the uppermost layer in this locality.
Depth of the ground water table below ground surface is less than 2 m.



