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Environmental changes based on the littoral morphology
of the coastal lagoons in Japan

Yukihiro Hirai'

Abstract: The littoral topography of the coastal lagoons in Japan have been developed
mainly under the influences of the sea level change in the Holocene. And they have been also
affected by the human activity especially in the last 2000 years. In this paper the author
showed some case studies about the environmental changes in the three coastal lagoons; Lake
Saroma, Lake Abashiri and Lake Hamana. At first in Lake Saroma well-developed lacustrine
terraces and wide littoral shelves were focused in relation to the sea level change in the Late
Holocene. And also in this lake the author referred to a small island which was present about
150 years ago but now has already been eroded and submerged. Secondly in Lake Abashiri
the geomorphological development of the Abashiri river delta in the last 300 years were
clarified based on a topographical classification map and an old map drawn about 150 years
ago. Lastly in Lake Hamana we have obtained an evidence which indicates that a big
earthquake occurred in 1498, by means of the echo-sounding survey in the northern part of
the lake.

Key words: bathymetric map, delta, environmental change, geomorphological map, littoral
shelf
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Fig.l. Geomorphological map of the eastern
coast of Lake Saroma.

1 Pleistocene terrace, 2 sand dune,

3 lacustrine terrace I, 4 lacustrine terrace II,
5 beachridge, 6 oldchannel, 7 marsh,

8 beach and sand bar, 9 littoral shelf I,

10 littoral shelf I, 11 littoral cliff
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Fig.2. Topological cross section of the eastern
coast of Lake Saroma.

BREMAEZOK 5000 FATICHAK LS DOT, K7
DR TN B ARAYIZIE4S 1000 4E1T &THTIZEEK
LicdboeEZONE, £/, EEOEMEME D
FHEE, RELVEKESETRTL TV EE
Z 515 #4500 /T, #2500 57T, #9300 ERFIO
3 DOBEHOWTND, HEVIZFNS DEHO
IR S M- SRR TV ¥ OTEBRE DS, #
DHEDHKED EFATHARKLIZIDEEZLNS
(F3, 1994) .

LBIAICEEL T, WREMICEET 2IRRE
DEEDIFZEIZ L > T, LBEOEE - LFOEA
K TIX, # 5000 £ ~4500 F/j, B LU 2800 F
~2600 EFTIZ, RRMBOILKAVEDOOLNSD I &
PHLPIZR->TBY (KFEIED,1994, KF - i
B#.1996), Z OFFEAIZHEKIENME T LT/ njEH:
AEO.

O TIEETRED ) —D2DMERFIE, F
LT Ay TS 2 MOwERO T v AiZm\ro T
T WAKEE 5Sm LTOIROMIETH S, 2D
FVIIR O WIE O Sem iRz, BIEKE 1.5m~2m
DWEHBHPFR SRS (K 3). ZoffEizi, 45
59 150 FEIZEHIO 1850 FEIZIER S L7z [
EFEIL N ERGAK] 2 1 Frv €Y ] (HD
Bl 50 [AEBRE] LWHEKR) L) =AF
LB HEINTWE, EHIE, BE 28 (1895)
£ EBBEER] (B, 1973) % 1934 £0 [
BHREREZ] (B4Ed, 1934), HEOHEHA (H
+#IEBE, 1971-1974) EOERD»P L, »DOTEZ
WZEBIZ [AFx T ] PHEEL, 20150 F
FEOBICREIZBRESNTREL-bDEEZ 72
(EH, 1985, 1990). K& (1971) iF, 2o [4F
Y BT AZIEBN T VWS, HEOHEY O
B, S, S0 THaviller T AL %
BREOWBMPTEL, BKMOEEROMETHZN
EICHREDH OO L IO h o7 EEL T
w5,

ZOEHNIHEOMKOIIEN L, O THRY
A2 DDOMBED LR, FDBHIEOFERDIIKE
HLWFRESNT, BEDLHIIZ—2DKRE LM
BB L CEZLDHEESIND., ZOEMKN L



156

3. 0w ERE O ERERE.
(SRR OBALIE m, @ILHEHEREY ORI )
Fig.3. Bathymetric map of the eastern part of Lake

Saroma.
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Figd. Geomorphological map of the deltaic area
of Lake Abashiri.

1 natural levee, 2 old channel, 3 back marsh, 4
aquatic plants community, 5 caostal line, 6
present delta and littoral shelf, 7 submerged delta T,
8 submerged delta 1T
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Fig.5. Geomorphological development of the
Abashiri river delta.

BIXIAMEI L LD ODOWMEREESRIZH/-HT L
M6, #1300 ERID T A~ 7R AR TOEA K
HEDRET (P, 1987) DB SN & Dk
T, Lo TIHMEIbBLFFoEN LD &
IR L7z (K 5¢).

ZFLTHBTRSHFVRERIO L SNHE
30 4£ (1897 4E) (2, T CICHEEINGIHMMEL %
A, HEE O 2 S /AN m Ao TTW
FEZEICHEESE TS (X 5e).

Tabb, BEH 5000 ERMEEINNE, BKED
FTFEEICRIGLTFL Y 2RI XL 720 %8
Ldss, RECHEEMOEMEEEBEL L. £
DOFRTH & I, BFEH 150 ERIZBITABENT
V& IE, WA ZHAKED ERE, WS TESE
DFBCTONBHERIZL - T, WO EMOTE
BIASEEINZKELL YT ML, 00, BED
HEMEHOEMRE TREIRIY, 2O—FHE
B TIET IV Y OF R AE &L FOBKEAL
(FH, 1995) 12L& -T, LMmEOREENIE
ATNS,

SRR IEMO TN Y D LI, —RIZH
AT BIATD L B 70N #1%, SHEZE Sl
DFNFIZHB LT, 5L EREOMER
WCERER e EoMEs L {FEL, F8ED
TN DA GRS RESIN TS I LS,
ZFDLXH TNy IEOREEREE, HEEEERE
% HEAKE GEKE) OEER, mMOBARB LU
NEWGBEBEZEPRI L T, LT, i
BREZIE ST 7OV 5 0588 % B 5 512
THIEIIZE ST, BEOKALGRELSHO &%
MBI ELNTEDL,

AT DR E & R EE)
~ i~

[EAKBREZ L — 7 TiE, 1996 4F 10 B IZiE%
MTHEOHERES X CHBEYOFR 1T - 7-.
ZOBEZRL, ELABHEO=7yHEIZ5. 5 [500
FRIOBHILO KIET, FAAFIIKEL] &n
VIZHOBZBAT L, O TEZFD [HBOWMML ) <
REVEHESR SN S ] (FH, 1988) &L Tw
TeHEA T 52 EIIEVWEL T AW, 22
T, TRKBHF 7V — 71 1332 1997 4E 4 A2, E4
M LU BOLE T F0I, FERIEE L WE
HRYOBRP 1T 7.

AWM CTIZEARDIZ ORI & R, KIE |
~1.5m DIRELVEMASEICG > TECRELT
Wah, AL, EEMILEOFEME, REOHR
fh e, &6 RIBDE A IEEHh, HEOTHE
A 4 BTz, WO L D KEIEN
BELZFHEARONE, SASOTHEN D
FHIhOKIFE 2.5~3.5m OEGHS, HIEO K ER
(HBVIIFDORE) IZEFEIKELIZE SN DS
Td 5. FHEILHE®R A2 600m, 14 1Z1E 400
~500m EEDIEET, FOFRERSITICHE 1~
1.5m, &% 100m, JLE~FHEHIZE S 350m O
MEROLNE (K 6). ZOMEH [EiEl 5
NOTEEN D> EEARENTVEEITH S,

BB 7V —T7TIiE, COFHRE#EET 5 &
I3 ODBEHTHERFEELT o7, FORR, [5
W] odvrdEl (MEEE) 12, S 40~50cm, 1BF
LE 80m, 150m DMHAFED S, S HIZTD
oDl L HEEHE m OB P EHETTIC
EHIAATWE (K 7a)., ZOFREEDREHT N
BRICEEAG L, [HEE] LT3 51E5H 80m &
WEROEELZHETHILENTES (M6). =
SICZOMBIER X, FHELRBTOMT T, &
Bl ld sm U EISETAERO/NRIZL -
T, HIBPEMLTVIETIEO N (B 7).

ThhbINOLDFRIEEOKE, EHETHrOT
Hidoi-Lansd [EilE] 525, WiEZ2Ed i
VLI BMOEPDBROMBREE (MED L WVITH
WY RE) T, WHIZERT S LD R KEREELL
VHhorzZ ENHREINITDTHELE, ZNFT, &
G LTL2HSNR TV D572 500 EERTDEZ S
DWTC, MO THENLRFEN2PN 2B EZ52 LD
(CEH - JRAKBRFZ N — 7,1997).

ZOFEFOIEPITH EHRICRS T, BRI IR
toRE#MIE B LT, F775F 75RO BGE
WS C RO N A, EEIZERN G FIRIEEA
DRMEBREISEE N, MEOHLBREDESET
X, HEBWES ICHEBREES2MA LN TES &



158

EZMALEROFEREEE (FH - KK

6.
M7 -7, 1997) .

(FIEBOBENMIZm, abe FFHIFETOHEIE, O
(3B HERR Y D IREU £7)

Fig.6. Bathymetric map of the northern part of
Lake Hamana.
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