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Salinewater intrusion into the Teshio and Sarobetsu Rivers

Kei Anma’, Takao Tokuoka®, Ayumi Fukita® and Kiyokazu Nishimura®

Abstract: Saline water intrusion into the Teshio and Sarobetsu Ril@apan was measured

on July 6 and 7, 2004, using a SC-3 acoustic ipngf system. This system is an improved 200-

kHz precision echosounder, that records the distribution of the halocline and the thickness of
the salt-water layer as profile records. At theshio River, saline intrusion was observed over

an area up to 20 km from the rivermouth, while the halocline boundary, located about 4 m
below the water surface, was clear. Beyond the salt-invaded area, saline water was found
trapped in man-made deep areas to max. 22.5 km upstream of the river mouth. Measured
salinities were 33 psu at the head of the wedge, and more than 31 psu in the deep areas. The
data suggest that in the Teshio River mixing of saline and fresh water is very weak. In the
Sarobetsu River, three watermasses different in salimitgre than 30, 16-16 and 7~0 psu

were demonstrated acoustically. High—si#éjinwvater can easily invade the Sarobetsu River
from the Teshio River. On the contrary, running freshwater from the Sarobetsu River is
interrupted by that of the Teshio River, yielding a watermass of intermediate salinity in the
lower Sarobetsu River. At Lake Panke, theemmediate—salinity water invades periodically
beyond the barrier at the lake moutless than 1 m in depihat high flow tide.
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Fig. 1. Surveyed area at the Tesho- Sarobetsu River,

Hokkaido.
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Fig. 2. Water-level changes at the Teshio-ohashi, Teshio River.
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Fig. 3. Water-level changes at the Otonrui Bridge, Sarobetsu River.

P R ey o TN A |

C1LRI1EFEREN ! " B (S o 5 Lo i

LE e B N R SRR it o ATk I
(B)12~18 d | / 5 PG TR | P A e e
[P ] / LT I | e S L

L) 3 Fé g

4. RIFNNZBT 2 P40 (IEENE 275 5 T 0 1 EH] BL U HREI 2L 5).
Fig. 4. Surveyed routes at the Teshio River.

17



18 LR EREFEDE - K A - PR

TENZLDEHWEING, ZDTy TENE
kit 31.2psuTdh A KEHIEWD)., INH5D20OD
WA ENS AL E, WKIEHTVIRET LI ERL
COMEICETWEL, $/2bT vy TENLEGELC
LEDICEREELEVWZ LD DhD.

Hir 12755 H N 14 O EFEIC T TR T SH P
T, M5 TEDSC-IFLHD FITIFPFH LA A
¥y oV —F—0fifkEr/RL TS, F#%30mT,
BESNIZAROIRNDT L { bh b, EimEcldg
HETHICHEIIER SN TS, M6 TIE2o0
M2 4 FAEx Y vy —F — i % SC-35t 5%
EEDETURLTWS (MEIEIMSZEH). X6
TR —TH IR DS 5T, Xy LoHan
75 16.5kmE TOMRIER L TR D ON L. X
6 LI RIERIED Timf =M OFERT, LM TIE
BlCioTiRY~ MY Il LTERIN,
KELmOWOEY H LS, ARE TR ICES
N T WS,

3. AXVIIDEKIEE
INTBANDIEKDOERA

THEHBLXO7THOH ORI~V F B O
A 712, 7TH6 HOFa X Il RN & D
HEWEZET) POV FBAY LT TORE,
BLONRY T BADGHD S8 riBHh I E T
FLERA X 81Z, 7TH 7 HOYuR I (KN & D
BEVWHEED) 2O EHEE CORGEKIIRT
(BEBOKM L OBRIEZK I 2. £7/2, 7H
6 HOE % b L ICRIEN—Fa Xy Il— sy 7
2T COYEREAIZ D W TERAL L TR 10 12757
T, XY JIITIEREN 2 58 F L7 m a7k
EFERVIINERBL ORI B2 LR T T A%
K~EIE KR, B L OZFORICE S b s
IKILD 3ODBFHEL TV 5.

7 H 6 Hoftsk (X 8)

(1) RN ~F a2 )i (#55~8) : KiE2m
WZEERDH Y, £ L) T2 30 psubh EOKIE
Mz L CEMAkrHEFVRAETIVRBALT
Wb, FREEIZOWT AL E, KIE)(05H#5) Tl
136 psuUZKED) THADITH LT, ruxy]i]
(08H1L5) TlZ10psuTH Y, L v Ee.

(2), 3) :HuxVIERB XU TIBE~D5
T/ g (M 12~18) @ oI BTl
IR ABE & FpE KSR AME R L 7B R T L T
W5 14T CIERB TR TH 5 OKEW), 12

HWETIE 2psulETIREDHEA TS, N TR
ANDGLTIE IR O HIE KIS B A LD
KEIMOEE Y (A7H5) TP LI TS,
Vo l®), S8BT 2 psult EE DR 5 Ak B A8
P> TWBED, ZOTMAITHE R EREZ b 5T
4 psuz Bz A IKIEAT15 cmiT E DR S TEEICAIED
DL ENZEDT>TWA (M 158 L KED). 2
DRI AR A L 75 KL O — 5255 - C
WAHELDEMEEINSE., NUTBIA-TZETAD
K 1 m F TOKIBUALIIR DA DS — TR IZFRD 5
N5 (X8AT). ZORBERITMARIICLSZ L UAKRE
&R S NS,

(@) XY~ 7B A O (M 22~35) 3%
BRLERD D 3 ODKMWAMFAET B, KIEN 25k
5 sy ki 30 psubl LD #EK TH B AT (M
35, KE®), HHEEHMT 28, KE®)TIHRAD
HEAT24psUlEETH 5. O B O HE SR
YN AT 4psuTd 575, THETIE L0
psut &< o TWh, N rBRh sy riBIc
MFTIE (3) THOLNARLEREIZIZFAMETH B A
N AVHODOEE ) IR0 5 EREHOIIZZEAL
LT3,

7H 7 HoREk (K 9)

(8) Fa XY JIA Y [ & & 5G (30~37 i)
HIHOD (4) OFAR & L2 L, KA 10em T
Mo TWT(HIZBM), HoN-HELHEL %D
HpoTwh, RIEN»LHFOXRYIINEWHET S
ERAKBRIE S v ANy E DA (31, 33H#,
KEB) L) BDOERMMAFEL T A, 72721, &
BRECTAL E, BRI TEENDVWTWS D
ENS, T AEIESABRIZE s THIGN TV
B, B AHWITETH L L 2 m 0K O —#8A% b
Ty TENTWLH RN S 4. FHE (M5 30 D
AREMEQ TR T TRIEG KIS %2 525, &
BIEECHR L &, 20T CFROGEAIITEIES K
WOEEIZEL TWAELDOLEEENS. FiHOB
WU IR 37K BE & ARIE /KL O B HpE 73 7K BEAS
ML LTV, 22 TlEmEiEa kil & 8557kl
PELTVWEIDEEZ NS, FELHENOARD
&, W34 TTF A £ & RO BT ASHh
KL EARIE AR OBER TH L LEZ OND.

4, EREFTED

- RKENOEAKM EIZE HMSRTWA X9 ICHHE
AR ORI 726 T, SC-312 X 5 24 TRtk



KN B X O a2y I oFEKiE -

200457 B7H X&N
(6) HORYHEL -REXME (HBE1-11), (6) RERBWL -23km b (MR 12-18)10:07 ~ 11 : 32(WF 1112 @7 F O TREM SERL)

20k

20k
: 1o 0w mtEm

STEAIEA
g

SC3 1?‘
Juskg M0 20 3

1340

[y

5. KIFNNIBIT 5 SC-3 HHPAR LI 5 A FAF v > v —F —fikk.
Fig. 5. The data of the SC-3 acoustic profiling system and side-scan sonar at the Teshio River.
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Fig. 6. Two characteristic side-scan sonar images of river bottom.
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Fig. 9. The data of the SC-3 acoustic profiling system at the Sarobetsu River-Lake Panke (July 6, 2004) .
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