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Ta_VEEEAEELEOMOK 2~3km OMER, BRAUHIIOKOEZ ZEVER
RBERH, TOoONBEMNIERSHBOEE LR, KOV tihZBEHEHEYETHED
TV EREREDRRMMN O TS, COEENEHECIEE L O/NSBERVE
WP, CHORERRPERUERED MO BEMICERINL S OT, EHRPEOH
MR VIBEES T3,

BEBEIBINMZR L2 X 5, yoxYBEHFONKSIREAPITE (20 1) TRAKHBEEF
HMEEEELORIIEIMNELTED, BLroEREE TOEHIHNLSkn Th 5,

WEEWEMBES A I3 A~2L HE COWMT, BFOTREXEEXIZ D, Kb, #RE,
TR, B, EESOBAKTEKOBIAREHIHAEAE, HMANBRLETE- 2,

BEPEBFCETIHRAREEL T, —BEHFOMTKEBRTZLEEILNIDT,
WBOKBZOBH PO BLLOMTREBOFEEFN, HEOWMTKOBBERE L TOHERY
BHOEREASPICTE2OMHEBEDOEHNTH S,

II. BOHEERRUCABEOER

WHHRHBRE T CHEMZ2FECARLL 2T 5T50 LRI JiE, 7K 100 m,
KEEE 8m Tho e, AEOBETHOEKRERIZ325m Thol, HREMOWETD,
2HSTHO1DHEREL SRTPPENRD, HOPRMEDOREIL ILH> /NG REET
FREDUMNY, TOXEWELFOENEOMT, RADRRH O NEH &8> T,

F2RE2T5 T4 1LHMEKOBEORRKIUEHOEBMAR L, FIXE5OHIEL
7O TH B, HBIEHRMNRIC L7, BEHOAER, HAKRAZ2Yy 7E2VTT Y £~
FCHIE L, RIARESRICAM TR, REQAMBEIAEREOHA, NEOFHIZHE
OHRBRUKEEZR L e dic Bz NETH B,

BOHEHRER 6.29%10' m® TH-o /e, BHOBMEE, ZEH6~10cm BSEMTT, ZOTHE

1) ®R B; REHTHEY v~y REPOME, HEFEUIFERES, 38 (HF 30 4).
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Fig. 1.

Location of Junsai swamp.
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Fig. 2. Figure of Junsai swamp in the topographical
map 1/25000.
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Fig. 3. Configuration of the bottom of Junsai swamp. White circles in the figure are
observed stations and numerals attached to those are number of station.
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R THo T, EHORE S3RBOMERRTOBET, M40 m OESDHSRRLIL O
TH5, BOREBWEEBORNTORAREORBMORM» b FEBAMIC X> THIB SN
BOHIC LD, KEOENET AT 1m Z A 2 EOEMBAHERL, BE? 20 LT3,

BOREDOELI P, FOIIZThROREHTETRY R OILEHAKPIZIRD B L, AR
KA BEEER LT3,

BE S22 REIMZXMTRLE, REMOELSFELA 2m B cHifiT, 27
e~ DEFRBECHRLEBDTH B,

c DN S-1 Bk S-4 BB WM OFEFIcHELERESSERLLENTHS, BHO
R AR Zhans 1 R X B TR L,

EFNFNOBREZH S L, REHRES 1, RHTMBHREE 4R L 2, Rt
IO % W&, B ER TR BN TORTFRRA S B RICH LT LY TRESH
Th 5,

B1% BDREANONESH

Table 1. Grain size distribution.

ENZE A ) E W ) T I
ample Grain dia. Weight Integrated Weight
Number (mm) (2) (g) (%)
S-1 <0.105 0.594 0.594 05
0.105~0.297 77.950 78.544 67.6
0.297~0.500 31.596 110.140 94.9
0.500~1.000 5.912 116.052 99.9
1.000~2.000 0.067 116.119 100
S-2 <0.105 0.318 0.318 04
0.105~0.297 79.171 79.489 978
0.297 ~0.500 1.578 81.067 99.7
0.500~1.000 0.198 81.265 99.9
1.000~2.000 .0.043 81.308 100
S-3 <0.105 2.729 2729 3.9
0.105~0.297 63.765 66.494 95.7
0.297 ~0.500 2.874 69.368 999
0.500~1.000 0.077 69.445 100
1.000~2.000 0.000 69.445
S-4 <0.105 0.071 0.071 0.07
0.105~0.297 78.907 78.978 824
0.297 ~0.500 13.054 92.032 96.0
0.500~1.000 3.696 95.728 99.8
1.000~2.000 0.162 95.800 100

2) PHER ; BREBHOHZE, [ FEick BB OER, BKEME, 7 (HA12), 64,
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Fig. 4. Fuller’s grading graph.
4R OERA MR T 5L, BOT SEORENSHEELA S-3 1, PP IHAKRV TR H S
D, BEPLDS2 LRELAERAURERR TS 7, S-1, S4B hizd SXTRPHL,
RLU—BHcANIE, WThABRAEDOEREGEOM ERU T, 50% KEH 017~0.22 mm, kT
1312 0.5 mm DI FOHA» O TH - 7o,

III. BkOBIEZEHHEES

HOKPHEYE F AT, BOMMEL OKE~Hicsl> T,

FBPEG Y &~ XD e L, BORAKE3IM25 em T HUMIZED SN
fzo FHKDEALETE, MR BAIBH~20R) E 2O T AR~ FEDTVTHY, —HiK
wmUBEERETX S Lk,

HEIRNTR LA 19 AT OHAT/RIE, BREYE OBRE SO WE R T HKELER» S
50cm Z &I fFlEo 7, 19WAD S BbiEALEZDE, No. 1, No. 2, No. 7, No. 9, No. 12, No.
14, No. 16 D TR ED A TH 5,

{E2EDHTE O, Cl, Soi- OERKU pH ORIEE - 2. Q. DERIR Winkler iz
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Table 2-1. Hydrographic observation of the swamp.

s B i A | K OER o K OB ﬁ.ﬁ %ﬁﬁ{gﬁ Cl™ 02 0,
)?)atea Hdtﬂeimfu gét% ‘gea;:teli Depth ‘TAgf;;r. T?rl;i). Cogldeucgilgity Content | Z¢FEk | faffR pH

(hem) No. {m) (m) (€) (°C) | (Ohm—tem-Y) | (mg/é) | (cc/é) (%)
Aug. 18] 9.30 1] 093] o 19.4 0.588x10-¢ 16 5.3 82 58
~9.50 05 | 195 0.588 — — — —
E | 19.9 0.625 16 49 76 58
10.15 2| 132 o 20.9 0.588 16 5.7 90 58
~11.15 05 | 205 0.588 16 5.6 86 5.8
1.0 | 205 0.588 16 55 87 58
& | 204 0.588 16 49 77 58
14.04 71 15| o 194 | 169 0.588 17 5.8 89 5.8
~14.34 05 | 197 0.588 16 5.8 89 58
10 | 197 0.588 16 6.0 93 58
15 | 197 0.588 16 6.0 93 58
E | 200 0.667 — — — —
Aug. 191245 9| 22| o 191 | 211 0.588 16 5.9 90 58
~13.15 05 | 194 0.588 16 5.9 90 58
1.0 | 199 0.588 16 6.0 92 58
15 | 199 0.588 16 6.2 96 5.8
20 | 199 0.588 16 — — 58
E | 199 0.667 — — — 5.8
14.18 12| 30 | o0 198 | 199 | 0571 16 6.0 93 5.8
~15.00 0.5 19.9 0.571 16 6.0 93 5.8
1.0 | 199 0.571 16 5.9 91 58
15 | 199 0.588 16 6.0 93 5.8
20 | 198 0.571 18 5.9 91 538
25 | 201 0.556 17 5.9 93 5.8
B | 201 0.625 17 56 87 58
Aug. 20| 9.18 4 | 23 | 0 188 | 178 | 0588 16 5.7 86 5.8
~9.43 05 | 194 0.588 16 5.9 91 5.8
1.0 | 194 0.588 17 5.7 87 5.8
15 | 194 0.588 16 5.8 89 58
20 | 104 0.588 — — — —
& | 195 0.625 — — — —
12.20 6 | 27 | o 202 | 220 | 0606 16 5.9 92 58
~13.00 05 | 208 0.606 16 5.7 91 5.8
10 | 204 0.595 16 5.9 93 5.8
15 | 205 0.606 15 48 75 5.8
20 | 208 0.595 17 5.8 91 58
25 | 207 0.595 — 2.1 34 5.8
E | 207 0.667 — — — —
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Table 2-2. Hydrographic Observation of the swamp.

= N
wor | 5| BE e B8 Ve A | W | B 5 BE Wi 2 | Bl | S
Date time St. |Depth Temp. |Temp. Date time St. (Depth Temp. | Temp.
(hem) | No- | (m) | (m) (°C) 1 (C) them) | NO | (m) | (m) | (C) (’C)
Aug. 1811125 3 |105| O 205 Aug. 19/15.30 13 | 8251( 0 204 | 213
~11.43 05 | 204 ~15.50 05 | 204
E | 204 1.0 | 204
1.5 | 204
11.47 4 | 157| 0 199 | 181 20| 204
~12.02
05 | 200 25| 202
1.0 20.0 3.0 20.4
L5(E)| 204 & 202
1245 s | 210] o | 186 172 |4ve 201z.~o§218 15 | 275 0 201 | 217
~13.00| ’ 0.5 20.3
05 | 188 10| 201
10 | 200 15| 199
15 | 201 2.0 | 200
20(E)| 204 25 | 201
E | 201
13.10 6 | 150} 0 194 | 169
~1320 05 | 198 14.40 17 | 290 | 0 199 | 205
~14.56 05 | 200
10 | 199 ol 203
150%)| 202 1.5 | 200
14.50 8 | 225 0 195 | 167 20| 199
~14.57 05 196 25| 199
10 | 196 B | 208
15 | 196 15.00 18 | 305| 0 20.3 19.9
175 | 199 ~1512 05| 205
2.0 19.9 1.0 20.7
P 203 15| 208
20| 205
Aug. 19]13.35 10 | 240 o0 198 | 21.2 25| 205
~1343 05 | 198 30 | 205
1.0 20.0 B 200
15 | 200 15.15 19 | 305| 0 204 199
20 | 203 ~15.23 05| 205
I - 1.0 | 204
15 | 204
13.5.?400 11 | 13| o 197 | 241 20 | 204
e 0.5 19.9 25| 204
1.0 | 200 3.0 | 204
® | 204 E | 199
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OB TFEY, pH RHaHE, CU, Soi- 4%, #h#h Mohr #:, taikic k-1,
19 FAEADORE, DHORBERIE2HEICEEDTRLE,

KR~ I242—-THELR, -3 R Z—ORRP #E1mm ZORMHH) BLKE
HRAEMOBEMEFERTHEMA LA, COXIIENIETE, KROMEMZERIB/NE L, B
IR OEAKE & EH/AKREDER 1°C A 2o 7o, BAKREERDAE S Ty THE
L7zbDT, SIEENTEEEOEmMRBEZRL TS,

PBOEXz3AM B AIBEH~20H) TR L S LAOKBOTEESMZERL 7 4, No.
2, No. 13, No. 18, No. 19 2T, WFh bR mARI D EKEDOH 3, PREOKEE
RLU Tz,

19 qugr temp 21%
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Fig. 5 Vertical distribution of
water temperature.
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Oz kB &, KBREFK
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DB THo1e, BEVWEBEDRER
REWHMERBREF ODENERLS
N, COLHIH—RFRLBZ LK
BOMESTEIE, RO ZEBAH
MIENTHHLNTVWBEEEEZ OGN
3, RLEKREEKROBEZELE
HBHE, BLAEBEOINEX

C—FLTWBD, XBSMIZIE KR
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Fig. 6 Change in water temperature (Q, air temp.
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TEFEBFE, B2RIRLECEL, O, Cl, pH, BREHE OV TR DVTS, EE
R BERIBIZEAL o,
%3 RICHEAKOEH L o BLFHHE %R L7z, Cl7, Soi~ BEFDOITA (Cl7 18 mg/t,
Soi~ 10 mg/l) LR LBEHRTH- /2,
3% HikoBRLEmEE

Table 3. Physical or chemical nature of water in the swamp.

AN KR Cl™ Content | SOi~ Content | O, it |0, |

Trans- Electric Conductivity
parency (Ohm~-t.cm—Y) (mg/d) (mg/#) (cc/b) (%)
3m Lk 0.588 x10~¢ 16 6 5.6 87 5.8

IV. BOkKR*E
BORICH 5B EOMTR B> TABEMERLTBY, BOME THELEBED .
WA R 277 THoJe, WEREHORLOMREDER ML E>TVS,
COMWHEDEEWEOHICH ZEL OBF LMK, COBRRARCBITEHT 2R HIEL
BETHENHERTH S, t>T, WOKILKIR, BK, R WTFKEH, BTFAEA
o THIZL-> T 3,
W T, KON, 4h ZBKEOEAT TR,
4h = AR—AE+ 4h* (1)
4 ; ZFE
4R ; BrKE
Ah* 5 WFAKEH, AR X BEARMOEE
&85,
KIZOREE, 8RI6EMRG 21 ADHT N HIEOENE TH 2D T, FEAMOES
BENTH B, TORDAA, WHRE, BRROMEICIHOBEEMNKIETH 3,
HRO#EFEE Pan) OKMAREICE, V¥ o vHO#HEY CHOAMFICES7, Th
BEAYVT — Y2 RL BRIEKERESR T, Kb 1/100mm OB £ TRISE L 7.
BOKMERZ LS B3RA KN BBOHEREOEMT, EEHS ImihicEc A
Z, #91m EOTE O HAKZEAKM TH L, RIZBEE6em OMEE X LAL, 2O
KALE 2RO AT 7o, AR USETHASIBAL T, AMIER I HEABE DR E S, H2m
DOROVAKE 2 KITHASL, HEL2TELCEEL 2, OKMIHSIE T &%, ROBY DKM
LB &N, KRAZBHLENES, RIEEMEDFRARET L THEL X,
HIRERARMHOTCZTICBE L2, A2 Pan BER50cem, X 15em, #RTHK

3) BWEFE BABRE-FUN B-h BRI FFAMR DA JUREE; ) v v o s X CRHTETK
DHERYHEENRE, ARy BT RRE, 12 (%3 39), 137.
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BlcEE L, Pan Db DKEEZBERKOKBER LT 5708, 2 TALKOERND L &
Sl LI/ ismzBiiciB0, ¢ i Pan 2%, Pan O @K EJE L 7z, WEH R
Z#U T, Pan O OKIEKE6.3~71cm THo 7z,

HHU R 2mfsec 72 5 FTOFEET, R AKAMERIEE L TkE X350 &
DORTH- %, ETATKMI Y00 mm TTFELTLZOT, YRKEFLHICLEHY
KEIDS DK EREZE T 2 BENH B, I & BEN DKM LR EKMAN %ic &h
4;1:*4),53, .

3 we.L

AS:Z_ ogd

w* (2)

B 4S; FEHKEH»SD LA
W

; HROEE

; KOERE

KO B B R

EA)IEY:-2

; BOEX

BONEIKEE

™
®

QA MNa I

Th- 1,

I kB E HHDOBEER~S NI, BRI D CREBE &R, BOARLRS
ok, JAME 1 HME X CERBER LS, COBME 16 B 141 22 H~141 51 5, 16 B 18
K5 03 53 ~18 1% 13 44 08 17 H 9 B 02 5 ~9 5 30 Sz fits o 7z, RIZEAEMEARED & &
D, 21 B 7TH1ILS5~TH36 4, 1S4BXiKEPRELRY, ¥HEIADLONENWES T
® %,

B 7-1, 7-2, 7-3 I EHEMR O KR, Bl (U SRIOFHRM, BrERRLx, ALK
B3 BB IRt O B S AL (21 B 71525 43) £ 0 & L7 i3 AR T B,

EIEAESDE, Bl ER L SUNOBENREThAES S E S b5 50, KLOE
BRI & HBILT VB, I & A0S X413 (2) RE RN TEHET I,

3 L

4 pgd
ELfeEE, BTRICRLATEL, HEM (ML) & RMME (B4 & REEm X —3 L1,
8 7 FIoh THONC AT A B, TEOTIARL (45=0) £RL T B,

ET AT, 0,=0.0012 1 K, 20°C), #=1.00, g=980 cm-sec™?, d=200 cm, L=40000 cm
T, "=54%X10"? L7115,

F4F 8 A 168 1055 8 A 21 Ho 10 % TOEBICEN Lok, 2R, i,

= 1x10"° {(cm™! sec?)

4) G. E. HUTCHINSON; A Treatise on Limnology, Vol. I, John Wiley & Sons (1957), 280.
5) #l# 3)
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l4h ' I6. Aug.

B7-1E S8A16H14E225~14855l Hick i) 5 A, B &HKNOE
AECREFEC L SPGKEH»50HF L3 RS

Fig. 7-1. Changes of wind veeocity, wind direction, observed water level
(e) and Calculated water level of the swamp during 14h22m~
14h51m, Aug. 16, 1963. Chain line indicates mean water level

of swamp.
[ m/sec
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72 8716 H 1850345~
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Fig. 7-2. 18h03m~18h13m,
Aug. 16, 1963,
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Fig. 7-3. 9h02m~9%h30m, Aug. 17, 1963.
R, FMXERE, MERKREERRLK,

MR, BEMEAKMHUESRDOT 2, #ENISmOBEI T, XEEOMNTRY
B FTCFE- 4,

WARICRLK 4S (em) T, EEHA» O RKD7z, 45=1%x10"° W* (W cm/sec) % BT
WU, REFHICLBZFEEHKMDPSDLRETHD, > THOFHKMIZ VW =h—45 &
15, h ORTHEIRNTRUCEER, SHEENOEERD TR B 7TROER) T
35, X AR—4E O THOKEDO Lt I HBBSERETZ LI boC &z 3, WHEMIHRM
M CHEENH - 720 AR—AE 8+ 1> &0 THo te,

BRI M RUMFE KA (AL &R KR WEHE R OREAMTH S 16 H 12 1%
25 DKEE 0 E LK THZ) OBMEE ZhENBIR L, V¥ OERKEFEOWIE
BELDY, GHETHEVEHTEOT, BEIMICRLL ¥ OFHRMO>NT, 4% 18
&, MR dh¥/de ZFHE U, 4 ORIT, K OFEKAEHE SR » ok, W &L T
RUtc, 4h*/4t DI, EOMBEATS () &120, HhOLDHWTRKRHDD 5 ¢ &ER
LT3,

BORMRYET, BINRUALRETEBKEOHMTKRBEEZHET 5 B8 TE 5,
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Table 4. Observation of change of water level in the swamp or evaporimeter
and of wind velocity.
Time in the levef)bv;aeti?ffact water level | in evapori- Evaporation % R w E }ilen?it(li‘iltey Wind vel. . .
swamp of wind B =h—4S meter AR—AE Dry bulb | Wet bulb Wind dir.
(h-m) & {cm) 4S (cm) (cm) (cm) (cm) C) °C) (%) W (m/sec)

Aug. 16, 10.26 1.414 0.04 1.37 0.012 16.2 16.2 100 0.6 NNW
12,22 1.081 0.12 0.96 0 —0.012 18.2 16.7 86 11 NNW
18.22 1.271 (1.12) 0.061 +0.061 15.2 14.6 94 0.9 N

17, 10.03 1.778 (1.48) 0.805 +0.744 15.6 14.8 92 17 N
12.10 1.488 0.29 1.20 0.776 -0.029 16.6 15.2 86 1.7 N
1517 1.438 0.17 1.27 0.740 —0.036 16.6 14.9 84 1.3 N
18.13 1.291 0.01 1.29 0.706 —0.034 15.2 14.5 93 0.3 NNE

18, 7.14 1.130 0.29 0.84 0.691 -0.015 14.8 13.8 90 1.7 N
9.12 1.118 0.23 0.89 0.684 —0.007 15.9 14.6 87 1.5 N
1214 1.051 0.40 0.65 0.660 —0.024 15.3 14.1 88 2.0 NE
15.37 1.014 0.20 0.81 0.627 —0.033 15.1 13.9 88 1.4 N
18.09 0.919 0.06 0.86 0.701 +0.074 14.0 13.2 92 0.8 NNE

19, 7.16 0.949 0.06 0.89 0.553 —0.148 15.1 144 93 0.8 N

9.17 0.814 0.08 0.73 0.543 —0.010 16.8 15.1 84 0.9 NNE
11.59 0.676 0.04 0.64 0.501 —0.042 18.4 15.3 76 0.6 N
18.16 0.573 0.04 0.53 0.394 —0.107 14.8 13.6 88 0.6 NNE

20, 7.14 0.412 0.01 0.40 0.334 —0.060 14.8 14.0 92 0.3 NNE
18.15 0.220 0.06 0.16 0.186 —0.148 15.1 144 93 0.8 N

21, 7.31 0.045 0.00 0.05 0.157 —0.029 14.3 141 98 0

9.49 0.092 0.06 0.04 0.167 +0.010 16.8 16.1 93 0.8 NNE

4
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BIRTRERNAENIHESL 2~y WHEICEERZRMEIZL DV T ¢ 95, SRETKK
ffia %49, DUPUIT-FORCHHEIMER Q¥ —EHEDIREME DI DT, ¢ i,
d ! “
q=—ky7% : (3)
&R0,
cm
L}
1.4 b o
L2k
1.0 J
o8l |
o8 : wofer levelin evaporirfneter
04 ' f
o2\ :
o i
g ° B 18 B ° &% ° &
Aug,

B8R MEEKA (W) RUMFHKMORHZEL

Fig. 8. Change of water level in the swamp and the evaporimeter.

u R ST S
2@%/7ﬂkm#T$HMHﬁWHHPM”
o L - =

impermeable
mORE HWh S DM

Fig. 9. Discharged flow from the swamp to unconfined aquifer.
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{ =0, y=nh+ta
x=1L, y=H

DOEREHEEZBNT, QREME, ¢ 2 RkdDB L,

= MO ar =1y "

BL ks BAKLR
a; ZR»OFAUMEREZITCOFS
ETAT, BOWTHOHMIZ BB, ¢ s 5 &T0E,

A dh*
1T @ | (5)

BL A; BOETR
P; BEMOEX
1B, @) &6 Rdb, |
dh

—a = ah®+ ph+7 (6)
Pk
*T2LA
B 8 = 2aa
r=(@—HYa

L85, CCTHOMBICL S5NT, FKETHRBREEANG, HUPHP TR HO
HEHREELOND,

cm/day
| -
L=
~
04+
©
]
0.2
cm
(0] 1 1 ]
o 0.5 — 1.0 15

i

IO WRHCBD 5, #HTFRNKCXS, KUETHE —dh¥/d:
LKA R & DB

Fig. 10. Relation between velocity of fall of water level and daily
mean height of water level in the Junsai swamp.
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2. Hydrological Study in the Sarobetsu Peat Land (Part 2)

Water Balance at Junsai Swamp

By Kinshiro NAKAO, Eiji TOKUNAGA and Kozo AIZAWA
(Department of Geophysics, Faculty of Science Hokkaido University)

Junsai swamp is located in the region of sand dune between the Japan sea and Saro-
betsu peat land as shown in Fig. 1. The small swamp surrounded by the sand dunes has
not the channel of inflow or outflow and is 3.25 m in depth, 629x10* m*? in area.

Water of the swamp is 16 mg/4 in Cl  content and is 6 mg/¢ in So?~ content as same
as the water of river in peat land (Table 3).

It is pointed out that the water of swamp discharges through the sand dune to swampy
land, because the relation between the outflow from Junsai swamp and height of water
level of the swamp is shown by quadratic equation as the result of water balance analysis
(Fig. 9, Fig. 10).



