MENRIOIZE TS

D FEEHE

Mzééuw

ek

IESE BMASHBKEEFE WERT AL M

ZAEL - il A2 - s

8K EA~D

P - By soipe

HIES

(T 065-0033 fLIREMHTRXAL335 16 T B2-2)
E-mail:yuki.01.10@housui.co.jp

LR TR EIR

NERE

TSR EE T2 (T090-8507 by It f. i A R 1653 #1)

3IESR EHEKRFHRRBE #EREGH AT AR o — X (T 192-0397 A48\ 7 F KR 1-1)

4iE=E  ABRTIERFUEESR

WEDHZEICBNT, MENZH LT 58

T B TR (T 090-8507 bl Ik FL T A BEINT 16535 Hh)

H5 /K [Zrasiation stressO RN G2 505 &l EESE KT S

ZEDIRENTWA. oL, RIFFIHAET DI K D KREA T TORETRONRIZOW CTIIHRFTMT

DTV, Z 2 CARBFZEE, A O

% YR A B
K& L'Cﬁ?k%h%ﬁ\ﬁ/}‘fé LW T.

Key Words :

1. [XC®IZ

FOKIITH HMEMIL, AA—Y 7 & MENT2 kmD
& TR SN TR Y, KIFSCEMIRA KA L 0 1E
KRB E < 725 L HEK D _E UREENICTEAT S
DAIDAEWNTIT B S OYKBTHEA L TWD T2,
FEF & UCHfE 2R ms e S b, 20, |
JEIZ BT ERRFKBLTERK, 3 X ONE KRS i A4
BRENTEY, KEBREOEDNMEE 2> TS, £
DOFEDHFERE, A OHEKEAC X5 B E
RHEDHRETHD. LoT, AR—2 7N HHEE) ]
M 208 UCll =9~ 23K EOIREDEME, 1 X 0%
A B R FE S EE R OFRAN ML ER AR TH 5.

BEOHFFTUEBNT, MR 20 & Mo

KOLOFEEFIATHZ L2 LY, HAKOM FE&EHEET
XAHZEWRENTWAY, UL, Bk FEoHE

ETVEBIFEOW Fi L ORIITRE 22072 A ET

BB
OFEREZME 2, WEIRRE, HE4Am/sOIREER L OV JR4m/s D F4 T
FHIZIE, A7 v =7 MEMBRERATT L Th % Fantom% F|H L7z,
B OIREROKEENEETHY,
—J5C, WHmMOBITEAKRS EEEL, FRE L TEER
REELFIFREOHE KB EE L2 2 R ahotz.

T IR D MREIR DR EIC oW, BLHEIE
B DOHE 2T 7. HAKE LD
ZORER, FREVETH L

WL [\ C 7 o BTG L2 mfl L, 6

salt water intrusion , wind induced current,brackish lake, radiation stress

L= OUERE FHBIRED 130531 TH Y, HKH
%@ﬁﬁ%%»@%%ﬁkﬂﬁb%hfmé.%@*ﬁ
LT, MRICKL D8 EEE L, HiE4msLl EAYG-2
DAV ERIZ O 75 o BN 6] C 3 4 7 % radiation
stress7)S,  HEK DM ERREEZHER STV D Z EDTRER
72990 LasL, radiation stressZ 364E SH AR, K
EERFMNCE 25D Z L%, B E
BB DAREMED B 5.
B EXFHEATERE T HEITIE, PASEMEKIRIC

B HEEMER &R LS TH D LB 2 b, W EJm
&R TR DJEA G- 2 H155356, MOEItl ISnEIEER %

M 2R E RO Z EARER TV, T,
K EASRIRG L2 DG, W EIT NS By DKk

PEZ2 B S ERREEMetE S D Z LTS
Mo, M) g 2 BRI AT CI3EsiR & RE
THY, Bkl b L7-BPETRIEGTEE~ L 2T 5
ZEWNRENTNDY. 207w, fEENZHEKI



(a) KP2.5 comparisons from the 9th of June to 15th in 2007
50 T T T T T T
= = = field observation 17:00 9:00
40 numerical computation 1:0
_30r ”ﬁ\
- [
201
101
0 I
9 10 11 12 gare 13 14
(b) KP4.0 comparisons from the 9th of June to 15th in 2
50 T T T
= = = field observation
40 numerical computation
30
T a0p
101
0
9 10 11
(©) KP5.0 comparisons from the 9th of June to 15th ih 2407
50 T T T
= = = field observation
40 numerical computation
30+ by
O o
~ 1
201 1
1
101 1
\]
0 I I
9 10 11 12 gae 13 14 15 16
@ KP7.1 comparisons from the 9th of June to 15th ih 2407
50 T T T T
= = = field observation
40 numerical computation
_ 30+ -
T a0f
10
0
9 10 11 12 gae 13 14 15 16
E-1 200746 A 9 BB 15 BIZEIT 5 KP2.5, KP4.0,

SRR, () KP25 IEE. (b)KP40 EfE. (o) KP5.0E)E.
IT. (2 KP5.0 KF T

|| = = - lake
river mouth

date

-2 20074E6 H 9 A5 15 HIZRITH KP71 T
DAL WD) 3 L USEAERIZIST DL

+ 51 L UM 52 bIAEA, - 3
BIEZ N OB FIFH R LT R AsE L 7

@

Z ZTABETIE, WO B A i L G %
72, BIMITIST DA b4 SRS EE IS FBLC & 231k
THMEFHFET LY P I WERIR L, ME)IC R 5 i
TURG7RJRENZ F6 1T 2 REIR O b~ B Ml 24T

I EEANETD.

© KP2.5 comparlsons from the 9th ofJune to 15th in 2007

T
9:00

SISIs feld observatlon 17:00
40 - numerical i . R
1:0
L S
- 30 ‘ "“
20+ L
10+
"
0 T L
9 10 11 14
dat
() KP4.0 comparlsons from the 9th 01 June to 15th in 2007
50 T T
=== fi eld observatlon
40 - numerical i R
30F
O '
20 L
1
L \!
10 \
0 | I
9 10 11 12 13
© date
g KP5.0 comparisons from the 9th of June to 15th in 2007
50 T T T
= = = field observation
40H numerical computation R
30+ g
T a0r
[
10+ n
o N ‘
9 10 12 14
( KP7.1 compansons from the 9th of June to 15th in 2007
50 T T
- ﬂeld observatlon
40H numerical computation R
_ 30+ a q
20t A i
I i
101 " ! —
" ! 1
0
9 10 11 12 13 14 15 16
date

KP50, KP7.1 COJESEfFIT COME R OBLREF &
(DKP7.1EE. (e)KP25 /KFKEFHT. () KP4.0 /KK IS

. (WKP7.1 AKFEEf T

X-3 ek ?Zoéﬁ(ﬁﬂﬂﬂm

2. WENIZHIT5HE/KE EERAKER
(1) BENOBE

HEAE) BT LR OPMREZE DR AT L, HIRTH
LY BTSRRI Z T 25803 2% < A b, &
AL D FHRIEAL & 0 I A ) ST T P A o
720 Ly, Aoimil R CHE K A FE34. km2 O HEEWIZ T
AL TS, & L TABETHER & LD A8 HERE



L | |
0 km 0.5 km 1 km

KP5.0

-4

L, MEETEZR AR —Y 7T E TV A ks
1,380km2, RESAER:115kmD )11 TH 5.

(2) ERAKER

#E)TIL, KP25, KP40, KP50, KP7.1D L& -
J& - TR TI00 TR CHEREORIEZTT72 > T
W5, ZOHT, B ESTEE I HA TV 22007456
AIEMNBISHIZEIT 5 EEB LRIz T 5801
FEOREZ bR~ (BH) . AW EOFERTHS
M DAKNAL & AR— ZWOWRIZDONTIE, BED
WFFENZHE S, KPTADKALZMEEM DKL, MR
DML E AR 7O E Lis (B-2) . 7o
KP7.UZH1T D AN TN ZA LD A 52 T CLA LA T2
EDFRIRI RN E ENTNB T, TDORSGFITOU
TUINANRNAT gV F—IZ LV ERE LT

2007426 A 10 H T2 1R HEEHRIZ 38 1T D0 23KP7.1
BT BKALE —E L TEY, KP2SERIZH Ty
BEENEMIC B LWz Enghotz (B-1EE-
2) . —T, KP2SKKmTE TIEESRE ORI I
FIXRONT, KP25Hs Tl EIREED MR SN T
D IEATERE COM - Th-7- 2 EAHEIE -, 2D
#%, 6A 11 HFHRNFHIEINAKPTIDO KN 2B %, Ei

WZFEOKPS.OE THK S E L Cne 2 E g Sz,

KPSOLARIZ 31T A B, &R X OVKE AT
TOENIE—E L TND LD, RASIE~EZE
LT E L2 Z &Aoo T, TR EBIT DKIED
725 ESLE THAKITIHEADORETH EL, 20D,
KEPELS 7205 Z LIC X VRIBSIRE~E B L2 5
W ET5Z ARSI,

HEAEWNCH AR D TRAVIAT EE & SN AKPLUZIBWNT

FIRUTRI L 7o) oK = 2 2 . A TUFN R A A S IEFIEHR O 1 AL 5. 1 (KIZEMRD

WO RN ER- UL-01%, 6A RBFHZIERNIHS VT
EHEOFNAKPTAD KN B 2 T2 & ThoT-. WEE
BRI T DWINLAKPTZ 1T D KN 2 02mARFERE 2. %
Z L THUKDSEEICH E L CRY, IKKED @@ L
DL OAED T2 ZAC DA IR & 7o 8% KIF 7 w]
BEME B 5 = L SR &Y.

3. FantomlZ &k 5 BIRMEDORET

(1) FantomDiFE & SHEEMH

HEFEI R EOMIGEC L Y BB 5 Es
REHMENRENTWA AT V27 MERICHESL
FantomZF[ff] L7='0WWRPY - 2 7 5 —B OB I
ULTIMATE QUICKEST % % — A 2 Uit z24h .,
IRE 5 1] O BRI KL 21 3200KE FE D Adams-BashforthiZ: 2 il ]
LTW5. MEOFE LU « JAKICOWTIE,
Aderoft 5'{Z 2 0 B3 & 407 partial-step 2 FI] ] L CRERME
DEREEEATIe> TN D.

AN, B-BITREND EBVIHTLTNAT2®,
BiEE OO FAA CTHETHZ L, #HERBL
ORHRAR (XEY —) OREPEL D, T2 THE
INZEGFHSD RAA AZHEIL, & AL 2EET 5
ZETEENEFBT A EE LT (B4 .

W (&= 420D BLOowWERE (B 460) (i, W
BLROWEIZBW TAMICEEN R E < 52 a2 BiET
L7, KEFEOEEH KA A 23HE B2 K-
4TNE, FENDOKFEEZFMTT 201, FHm2o
D R A A ATHEEPNERE ST D, RS RE L 0%
EHHODA v 2P A %, 10mX 10mE L OVKIEIZIG
U COkFEHRFEDOY A X2/NEL<T 5L 5I21.0m 5



17:00, 13/6/2007
T T T

. . . . . . .
0 1000 2000 3000 4000( ) 5000 6000 7000 8000
m

(b) 1:00, 14/6/2007

400? ) 5000 6000 7000 8000
m

9:00, 14/6/2007

2000 3000

0 1000

. .
6000 7000 8000

1 | | | | |
0 1000 2000 3000 4000 5000
(m)
0 5 0 5 b b3 30

X-5 EEIRREICRIT HEHFERER. ’—2 OFRRO
REZNZ I DB COETRE OSNE AR, AllX
WEMA~DRADZ O0m & LTWA.

025mPD A v ¥ oV A Re bz 7=, R AT v 71X
20s& Lz, #8E)FHEENR L O R — 7 o
LTWHZE&EBEL, kO Mml®iT DK%
BRGIE LCHX THBER AT 7. £z, A0
THRIGE LTWBEUCE LTS, B VR a8 %
BRETHIE, BIOGRMSREIMICET 2 EEHK
2L FChHho72Z EHEEL, MEIRAECOFBIGHE
ATV, JEGE - BRI OSSR A BT L3 Lz, 2ofh
DERFESAECOWTIE, BE R Y% 23T
7Z& T2,

(2) BEMORIE

FHFHE O EHIRE, 20074E6 H9H 5150 & L=,

KP25, KP40, KP50, KP7.1ZRITAERER L UVKEHE
FHITZ 30T DBUARE IR & T2 L HEIRE o2 A
SUUNBRIHCHBRTE TWS Z L0305 (BH1) .
{ENTRIN BRI > TWNDB DL, 6H12H F-RREFREI A
HALDHEAGH ERF COME IR O/ NHT TH 5. L
L, 2RI BAHIIE S IRE ORI LA EE 3 LUK

(a) 17:00, 13/6/2007

1 | | | | | | |
0 1000 2000 3000 4000( ) 5000 6000 7000 8000
m

(b) 1:00, 14/6/2007

. . I .
400? ) 5000 6000 7000 8000
m

9:00, 14/6/2007
T T T

. .
2000 3000

1 1
0 1000

. .
6000 7000 8000

‘I Il Il Il Il Il
0 1000 2000 3000 4000 5000
(m)
0 5 0 i D b3 30

-6 IR 4mis &5 2 5T - EERER. B —2 O
BROREANZI31F DIBAH T O ARE DENE AT, Bk
Bl IEER~DRANZ 0m & LT 5.

FRAFHLIZHBWTHET 5 Z L1 T Y, Fantom|Z
K DTG R Z R LT G217 9 Z & BFRECTH D 2
EEAT LD TH DL B BND. 7B, FHEMMG
B2 DOM2 T 53 TEH R AT T T2 F T2l
MM CH D20, WAMREOI & FHEMER LI
DIFEAE LTz,
BIFEROBLZNG, MENZ8 LT 2HKIE, 5,
SHREGTRE T L L, SRRGTERE~ L2k LTI
HESZ EARENTZ. MBI DRI (BF) 28BS
TR E DENEWHEIZOWT, 1 EBRAARE, 91 E ey,
W R TREEN USRI U CREE L 7= & 2 A, W e
DOZAt % Fantom/)S I C& T D Z LR sz (B
-5 .

4, WGERDHE
(1) BERAMSDY —R

WFEDRFZEY O NI\ THEE) T O 2SSO TW S
ZEHHY, HEmSLL B3NSz Hivd K EEAS



(a) 17:00, 13/6/2007

. . . . . . .
0 1000 2000 3000 4000( ) 5000 6000 7000 8000
m

(b) 1:00, 14/6/2007

0 1000 2000 3000 400? ) 5000 6000 7000 8000
m

9:00, 14/6/2007

6000 7000 8000

0 1000 2000 3000 4000 5000

(m)
[ __ .
0 5 0 15 2 5 30

®-7 VEE 4mis & 5-2 5T 73R, B—2 O
FROWZNTI1T DIBF ORI DENE AT, BR
HiIEEN~DEADZ 0m & LT,

WINE 25 2 EBRENTWAS, ZOH EEOHINE,
radiation stress?3 FEER TH D Z ENRENTNASYY L
ML, WEAGFRFCHIUE, FIRIHEAW EaiES 50
FORTH Y, WEEFESH AR S5 ahel:
LI SN TWA. £ 2 CAREITCIE, #adms% 52 C
Ykl EOFEFHFE AT, MEIRERIC IS A RIEO
BURER & DG - a7 H 2L &35,

A EBRAARRZIIIRRATZRE Tl L3572, HR
4/sl Tl AT D EREEER 2 A A L, (D23 5
WA R NES L T2 B Z ey T (K- (a) & R-
6(@) . =Dtk FRIEAIRRETHE AN E9223%, F1H#
BRI 301 T 2 HEK EOIIRI OB LY, M
DA IREDMED RN /NS L D Z e baEhT-
(B-50) LE-60)) . 51T, HEWmSIE I IcHB0n
CHACHIAGH B A4 L, ki B TR 23 0
TOMSREOK T 2RESE T (B-50) K-
6()) .

iz, FEWms)N G2 5T A TR SR
L T\ 5 FEK Jradiationstress Tdh ¥, "REVITF %
P AEE R H D Z EWVyoTo. imEOTEERI S

@) KP2.5 comparisons from the 9th of June to 15th in 2007
50 T T T T T T
no wind
40H ———— eastwind
-------- west wind
301
T 20-
10+
O 4. L L L L J L
9 10 1 12 date 13 14 15 16
(b) KP4.0 comparisons from the 9th of June to 15th in 2007
50 T T T T T T
no wind
40H ———— eastwind
""""" west wind
301
20
10-
0 L L L L
9 10 1 12 gate 13 14 15 16
@ 0 KP5.0 comparisons from the 9th of June to 15th in 2007
5 T T T T T T
no wind
40+ ———— eastwind
""""" west wind
301
20
107 A
0 . . f
9 10 1 12 date 13 14 15 16
(d KP7.1 comparisons from the 9th of June to 15th in 2007
50 T T T T T T
no wind
40H ———— eastwind R
-------- west wind
301 B
20k 1 1
10+ q
0
9 10 1 12 date 13 14 15 16

B-8 200746 AT AL (F5) , #HE4

mis (R , PEIE4ms ORARD) DOFFFR XD

KP25, (b)KP40, (c)KP50, (d)KP7.1 TOJEJEFHIT
DS IREZA .

BB TEZD L, radiation stressOENEDIRETE O RN E-
Z FE->TWAS Z ERfEESNS.

(2 EROzHERET

B ONEZRET D701, TEEdms% 5% -
HBiTo7= (B-T) . Bk EAIcIVLTC, PEEEHE R
EAET HEREIRR A BT 2 LD, 1 AR
MDEEIIZEL /2> TD (B-5() EE-8@@) . MK
170 8 5 i U e W o 11 1 s Y = e RS WAV 3
KO EAms & DL G, MR AT IR L
ISHEEVRREI TV RRE CTH D Z & Vo7 (K1-8)
SFY, HEAGH EYIIBE 1 T B MGEHROE )N B
ThHY, #WEEFRUFMORIERH EEEZHHEIL, #
DA JEG I FIZ R E B % 5.2 702 & 235570

7z,
5 &hYIc

ARFIFECH, RN BRI EA~OYKETOE
PR AT > 7



)

2)

3)

4)

BiEE - AL R

F7Y = 7 MEIRRIBREEEARE T /L Fantom % F1]
L, 20074F6 H9 AN B I15HIZET BHAH o
BEHRE ATV, W EIEOSRAE, BELO%E
D% DOIRIES TR Z RS ICHBLTE 5 2 L DV
B

K ERIHIBEE IS 31T DMEIR O EFIN EHEE T
BV, WL EE T I ORI A
DN ghoTz.

/Kb & 510 O USRI B B L 2 W TR K
RARREL, W EESIRESIRANCE < 2o T
WD DS, IR OV EA/s & O LLEEN D, BERRR
REICUTVMRRETH D Z & 3o T

A 1K TEEOHIFNZ K DKM EOFEIZS
WTOIE BT > TOE T2,

AN A R

DFFFTIC ZH AN EE £ LTz, T 2ICRE L UEHOE
ERLET.

SE3

)

2)

3)

4)

5)

FEEAE, RETA, BRI, CFEER, LUEIE
W RUE ETERL L WO DR8EOEZK DT AIZEE T 5
ST, KR IFFRSUE, 553745, pp305312, 1993.

Mok, KHE—, =JOKEE, R, BLfns, L
HIE : M8 1T DKM ERE: & HKBROIEREZ L

BT D HIZE, KRR SCEE, 25424, pp775-780, 1998.

Mk, TAILAN, KREIT, IHHIE Bk —aE %6
BT B VUKIIE ORI L SR ZAE T TFEORSE, +
AR, No628/1148, pp.77-96, 1999.
MK BRBEC B MR R A S« WEWKERSES Nt
AR A, 2010.

K. Nakayama, T. Shintani, T. Kakinuma, Y. Maruya, Y. Yonome, Y.
Yonemoto and I. Nakauchi: Influence of Stokes Drift on Salt Wedge In-
trusion Evaluated using Full-Nonlinear and Strongly-Dispersive Wave
Equations, Proc. of 32™ Conference on Coastal Eng,, current.34, ICCE,
2010.

8)

9

10)

11)

12)

13)

14)

15)

LS, AANESE, B, FWERRS, thuBh, ok
T - B B~ X B A =7 A R 7 b OFERT
fif, TARZFEFROEE B2 1), Vol66, No.l, pp326-
330, 2010.
B IR -, R LIRS, 22T, B, A, JE
A EDBSHEMEZ B 2 R HIRHT, TR B3
(HFHEEBRE) |, Vol68, Nod, pp.745-750,2012.
Nakayama K., T. Okada and M. Nomura, Mechanism responsible for
fortnightly modulations in estuary circulation in Tokyo Bay, Estuarine
Coast and Shelf Science, Vol.64, pp.459-466, 2005,
doi:10.1016/j.ecss.2005.03.002.
Nakayama K., M. Sivapalan, C. Sato and K. Furukawa, Stochastic
Characterization of the Onset of and Recovery from Hypoxia in Tokyo
Bay, Japan: Derived Distribution Analysis Based on “Strong Wind”
Events, Water Resources Research, 46,2010,
doi:10.10292009WR008900.
B, TR LAY, M) T RAT s CR AR 2 S 112 R
BRI, TARFSRRSCE Bl OKLF) |, Vol69,No4,
pp-829-834,2013.
B - LS BREERIRT A AR E LA 7 V=
7 MEINELE T L DOBR%E & RGEE K Lin3CE, 553945,
pp.1267-1272,2009.
Nakamoto A., K. Nakayama, T. Shintani, Y. Maruya, K. Komai, T.
Ishida and Y. Makiguchi, Adaptive management in Kushiro Wetland in
the context of salt wedge intrusion due to sea level rise, Hydrological Re-
search Letters, Vol. 7, No. 1 p. 1-5,2013.
Nakayama K., T. Shintani, K. Kokubo, Y. Maruya, T. Kakinuma, K.
Komai and T. Okada, Residual current over a uniform slope due to
breaking of internal waves in a two-layer system, Journal of Geophysical
Research, vol.117, C10002, 11pp., 2012, doi:10.1029/2012JC008155.
Maruya Y., K. Nakayama, T. Shintani and M. Yonemoto, Evaluation of
entrainment velocity induced by wind stress in a two-layer system, Hy-
drological Research Letters, Vol. 4, pp.70-74, 2010, doi: 10.3178/htl.4.70.
Adcroft, A., Hill, C. and Marshall, J.: 1997: Representation of topogra-
phy by shaved cells in a height coordinate ocean model. Mon. Wea. Rev.,
Vol.125,pp2293-2315,1997.

SALT-WEDGE INTRUTION AND WIND DRIVEN CURRENT IN ABASHIRI RIVER

Yukinobu SATO, Keisuke NAKAYAMA Tetsuya SHINTANI and Katsuaki KOMAI

In Abashiri River, it is demonstrated that salt-water intrusion occurs when tidal level becomes more
than the lake water level. It is expected that wind driven current enhances or suppresses. It is expected
that wind driven current also enhances or suppresses salt-water intrusion. This study, thus, aims to inves-
tigate the influence of wind driven current on salt-water inturion in Abashiri River by following the pre-
vious study, which reveals that easterly wind more than 4 m/s enhances salt-water intrusion. An object-
oriented environmental fluid dynamics model is applied to investigate the effect of wind driven current on
salt-water intrusion. As a result, easterly wind is found to suppress salt-water intrusion, which may sup-
port that radiation stress plays a great role in salt-water intrusion compared to wind driven current.



