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After the World War II the urban areas in Japan have widely expanded here and there,
and the urban structure and urban functions have highly developed rapidly. While this rapid
urbanization, many kinds of environmental changes have been brought about in and around
the cities. The author discussed and pointed out the environmental changes at the lakes in
the vicinity of the big cities from the following five points of view.

(1) Large-scale reclamations were planned and carried out until the end of the 1960’s at Lake
Biwa, Lake Kasumigaura, Lake Kitaura, Lake Hachirogata and so on, in order to produce the
provisions sufficiently. But now they are faced to hard conditions by the changeover of the
agricultural policiy at 1970, i.e. the reduction of the paddy fields. So some old reclaimed
lands are used for the residential area or for the urban facilities on the one hand, and some
ten ha lands are reclaimed newly for the city development in many places on the other hand.
(2) The flood control at Lake Kasumigaura and Lake Biwa have been almost completed by
the end of the 1960’s. But recently at some lakes, such as Lake Abashiri, severe floods came
to occur repeatedly. Because the lake water level at the flooding raised higher, as the river
improvement have developed and the urbanization of the drainage area have advanced.

(3) In the 1970’°s a large-scale water resources development was planned and started at Lake
Kasumigaura, Lake Biwa and Lake Ogawara respectively to cope with the increasing water
demand for the neighboring big cities. Through these big developments the continuous lit-
toral banks were built along the lake shorelines, and the water level will be controlled ar-
tificially like just as a man-made dam to store up and use the water resources efficiently.
The aquatic plants communities which play very important parts in the ecosystem of the lake
have gradually diminished and vanished because of the widely land transformation and the
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construction of the littoral banks. And more serious damages to the environmient at the lit-
toral zone will be brought about, when the water level are changed frequently.

(4) Since around at 1970, the urbanization has progressed rapidly, and also agriculture and
stock raising have been promoted at the drainage area of each lake basin. At the same time
the fish and shells farming in the lake have started widely. Consequently the water pollution
became a serious problem, in the 1970’s at many lakes. The water quality hardly improved
through the 1980’s.

(5) Almost all the lakeshore, except those of the lakes in the Hokkaido and the Tohoku
districts, have been artificialized by the construction of the littoral bank, aquatic parks and
parking lots, yacht harbors and fishery ports in the 1980’s. The landscape of the lakeshore
has changed into artificial and unpleasant view with no vegetations.

Key words : lake environment, urbanization, water resources development, water pollu-
tion, artificial landscape
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MR B T A b LRI &4 5 TRl i
B b kPR, TR 0K & Bric e f 5 Hok
BiC X - T, BORPHEAANERT 2 &0 5 51
MBI FF I e, =@ [Tk 1L,
NI BB T FFA by (v A o
LUED (GEAJINRRED A3 25 ECH D,
CHDRERTEE, HARFIOAA—FH v 275 a
TUNERT LRI A b YT, BRI O
T, WEOMES, RDOBROME L, KEs
REREHEESAEIER IS (IEE, 1987 ; #il,
1988 ; JTHE, 1989 ; /NEF, 1992).

o X 5, iFdmA cofmbofR
T, MO MG ECERN OSSN E L
CE L, FDd Tk b 2B T, 3
Tole gtk - BB AL LT 5.
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BHX REMCET A EENZAMONNE
a : 1924 (CKIEL3) EHIE
b : 1954 (REFN29) AR
c 11980 (REFO55) &



S

V. RO MEERAz

1960 Ry, BBFI30EM (19554E~) A b DT ¥ - HHAKOEE LML, KE
BROBRDVEA TN, £ L T0bdARFEOEEREMARE T, HHE X OR&ETE
TIEERT - LERAKOFBEL I LIBRL, 1970EMR D & FORKERED DI, HuD
WTEE i, BEMOABNOKEEMAEIBING. T, T TEEFEL L5
KEFHERDOI2D, Flz >/ NIERBERHEO—E]RE LT, 1978F i/ NIREMGAHEREE
ENBHBIN.

IhbOMBIC BT 2B EEOARTIL, FEROECHIFBVCOBRIK - BBEHIE, Fikaxt
RELIBEMN S DT, BBORBEARChI- o84 mEELY Se—BOMEER T
HH. Tihobb, LRBUCKT KL - 08, Wilice, LR, MR TIEOERE, R
IR HEE - Bl - A - B SOBEENE TR, Fod—ikie TOOBEEHE] &
i s, LAUF, B EEEMR LOVNIEBC BT 5B [EEF | oME L, #B
BRE EoORIES 2Tk~ 5.

B, BREE

By BT, 1971 KEFEMAEAMIBEREDHELMAT AT T8 - HEREE] »
PAtA S hic. ZoFRFEOHMNL, (8 » MR EFECHET »HEERK+E | (19713 8) X
&, OXWE YP. +3.10m OWRREZEM L, MAIZOIKEEK, OF »HEALOEIT
A U THEEEHR 1416, 64’/ s DEEBTH K DG, Ok - TERROERA IR L, 23.26m'/
s DEHAKOBHE L7 > T 5.

B HARFRCEL L) THEL-OLOR, WRECTIIRBEZECET LD TH-. L
L, BT 5 X5 I970FERICA - CE » HOKEREBAT AT, KRBT HEF
O FIMB O BREEOREXERLE LT, KEGL, BB, REREELHEEH
WD B fo, (88 » WRGBARERGE ] #RE L, B [KEESREJFEEE] (1973
FI0R) &ZTC, WO« e IEERE L AR TR D L 5ol - 2.

Fr, 197T4F R BIR VI O MR s X OUKmEK E LT, EEHEHS8. 850/ s,
FEEB T, 200/ s DEEAIK, 33X 00.580/ s DAERK, 1.060'/ s O TEMKDL
R EHRE Lic T8 » HAKGHEMEE | 7% Lo b, 1979FIC38 » BRKEEN BB X
i,

INBITEEHTE O [BERRE] LMNBOTTELLRDSD, 22 TERD 2 A%l
LTEnlcdiudabion. 712003, FaotIBME - BHEFE FE - ERShTuw
B, T OFHANIE S TEWT & RREHBA~DEFITHKOMER LV HTHDH. & - HEE
HEREETOFBRMBRKEL/ s D55, EEAKILIE. 64/ s TH B, ZHITEBHOF
BWTHELPLEFHTHETUTERLY, SOCEERAKIA T IETINL I LAEETS
&, KERERAEOKE 5 LE™ - TEAKOMIEC K THR D (KRR FHIRE & 22T,
1984, pl118—120). & ,» HAKEFEFICO>WTE, FEOBECHN - TEAATES T
[

2 b, BIKGLE Y.P.4+0.00m2 b YP. +2.85m D TOABKICH 3 migd TEH X
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iz & 7 5 WEREDER

B ETHAL. BERFEIC XA E, BKMTEKERBKSZ Y.P.+2.85m, FREKEZ Y.P.+
1.30m, EMHEEAAL Y.P.+1.20m, BEKE Y.P.+0.00m T, BAKEC2WTiE Y.P.+1.20m
b Y.P.+2.85m F T3 61{Ew, FlAKit Y.P.+0.00m2 % Y.P.+1.30m F TD2. 78{(8n’
LicoTvd (B6Ka), T CHEETNEEKNTAL, YP.+0.00m=T.P.—0.84m &
WHZ ETHL, ThbLE S HO—MNHRCRT 2 ENEAYER TS &, BRI
R TORK, FKCEDTREY, MREOEKEDEEOBRESENLAL I, T i
BRI O 35T Eas b, KAMEWEE O, AN - PREOEN, £FHoE
& EBOLERE L E 2 5 WRE CORNTM I RERENREIND .
YP.m 2

4 —
4 livoral bank Y.P.+3.00m(T.P.+2.16m)
,#  HW.L.Y.P.+285m(T.P.+2.01m)

UWL. YP+130m SWL YP.+120m

DR RY

Lake K asumigaura(at Tennousaki)

61—
TP.m b
4 —
3 r g < littoral bank T.P.+2.9m
: A
) /é HWLTP+1.7m
| U.W.L.TP+0.8m ‘

B6X

—— Lake Ogawara(at Tanosawa
_6 (S
M.W. L. : SEE#KAz A IREUKIERE R
H.W.L. : §tE&SKA B : FRHOKHIFIKE R
U.W. L. : ®EeiReL (FUFER) A BOKIE KB E
S.W.L. : EHHIRKA B’ BOREIFIKEE
L.W.L. : sFE{ERE (FIATR) C BT KREE

BoW (b B6™a) &, NUREE CF, #6Rb) kit 2BIKAO ARKIZEE) & B

KOBERS

(BRREEE » T EFBRT, 1989k L OBRE S aR THEHI, 198108/

it ¢ oSBT R B X 0 1ERD
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o3 = o8

HEWNRAMER

HEEM T TEEWMRAHREIREZ (197246 A) b &S5T, EEI2ZA [EE
B ABAREETE | (19729E~19924F) AWREI N, HENBBIh. COBRAREE T
K2IWAR LI X 5 ffd - 15K - FIKD 32D ARIL BT, KIFEHUIE T 5 % @ B A o #ikB
RLPFETITHILDTHAHD, TOEEMIE  HOWERIU X 51, FHRORMHE ~DH
1o7ed0n’/ s DEFHBKROEFE TH 5.

COBETYL, BEEWEHICEX2.6m, E15~25m O#IEE - WIBEEREYERL, BiKAr
EEKML I D +1.4m~—1.5m OHEHBATALNCER IS Z LTl -> T\ b, HFE -
BB, 19929 1 ARBIIEsmRl Lich, Z0BB L - TEEHOE I H LD
ERBO—E L. 2 EFIUTOREHE L, »OoTIHA DS EMELHEREREL,
KB = > /e EOREMPYHEL LT\ Ton’, BERE - EROBR CHEHENERD T THRT
Btk b o, KEDOHEHEEIAEDERICE > TLE -7 (19924 4 B16A £, & A
M. REMCL, MAERO—RE L TR HIHICRANI0n, S5 7 ha 2537 T
T, @25 m D 4 EFERSARY O 5B D D, Todic = v - Y FOREES. 4
ha 73k d 5 & LC\v% (1992482 A11HA, B AEHE).

F2 RENRAGMEEEOME (HEM) FEERL, 1983, p228Lih)

EE R
— T K 1B
— L. R & @ m
—— ®% BN R R R
CEEEEN Wl sy
— &S & a B M
54 — &K B B W B &
— % ®w & &’
— B % & B M &

] HERERS - AR | BEAREREAE L
= — B
5 — @ 5
by T il )l
& — oA\ # R
% T
N p=1 B
i KB REr AT ] - -
L K B
BOom Al ﬁ}—{z I ¥ B Kk @
+ o % R
Flak 7K =
K égk-[: ﬁ ”

Foow Rk |
E%@mﬁ TRE IR ¥
OKEFHRATFE)
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Eeifie & 4 7 5 WIBRENOER

FREEHRAHAEEEL L (b emANINOMIRECHE LR ST X »C, ¥E
B~DEWTHABR T - 1. D1, ERTHEAT OFEE, FHEPERTOH DI - =
A7 L, WHEEEEET OIS bWVIE, BENEENEOLLHAER S OBRE T, BiRoX
B EENEA THREOML EVBIET A EOWHENH TGS (199245 6 A24HF, &R
i) .

WIEHRERR

HHEETIEE DT RCZET S /NIRBI T, 19784 X v/ NINE IR SBIREEN BlA
Ehtc. 2o AR F¥E, OFEMEOLKS IOCEEHZOBRRE, BENIE, O
BFKOEKEE L B, Lo/ EBEEIC 2 B EFHT K, BRI~ DT
KEBEBA~ORAAE B E L, BOKE - WOER I OWFERR EORBE FTE I Tv%.
TR EEE LT, UK BBV NNFREOBRED S ¥ -3 SR D 2 JREl L
TEBINTWS., T L CHPKEEE LT, RHETIITH 2 &)1 B L OBOKE i niEx &
a, NNRBZ %K GEZ#EEE200 ppm BLF) L, LKA T.P.+0.8m~—0.8m
DEFETETXRT, KEREAHRTAZ L Ch-Tw5 (H6Mb). COHEENTEETH
G, KB X 0/ PINEBOARERIKESERTLZTHAS. £ LTE - HPEED
LR, BIKMO ABRISEENC X - T, MR TRILEREAREF M RELRL. &
K ORAE T, WMcEET AR« RBENIC L » TRIEREREFOETHS
WO KIS T E2S 2 EATFHEIS R, BROERRLSHEI R CFFF, 1991b).

CHHEEBO THRERFE | o BN, BAPLHREOBEBHK (F& UTEBHEK DXHE
b, BUIBOREHREENZEFT LR TV 52, RADRL\WILEET 2R~ - TEAK
B H 5. FLT, WThOWBEECTLEERYEVORKEERCITE L, LK
w AAEMC ETERT, ey [ £ 05 BT AHEI > TWA. 20X 5 il
Bo [7aib] 2, MoARRBIORELE, RIEERITD ThH2HIFEHT TOREERE
Frag | LTHE D, $HEILEHEAOREERIAREINS.

V. BAROKEEL

1960FEMRIiE, THPIKRE X » CTHHEEZ TN WIS H RS, MEAE, KRELED
RESNM: KK T O KB HBRALEINCIEN - 13, 19674 O AERFIEAYE, 19700 KETHE
BFIEEE, 197T1EDKEBYIC fi 5 BISHHEDRE /o K —HOBMEEIC L - T, Z0%IH
BEKZi X AR R COBEE L KREBREINIL OB IF > TE. L L—hT,
1970 AR X A KBHBEAFELASMEE s> TE 2. Tiobb, 19728k R
N OB T3 U TREDHREDFRAE Uie., #E T AHHRFEE & Rk, B2Ed
TOFFILOEE, BE  BEEOEE, HKBETOBESICY - T, WKOKEFBLREIGET
L, 197351 i3B W T7 A =, 19753 EEW R (Thifmy 77 V)
DRFENB I 7. THBIEK LTHERSLHHRIE TR, BOESIZEL > TEhZhER
RSB IEEH (1979%F), B » WERELBIEEA (1981F) & idlE L.

1980 RIC A » T H B O KB HBE LTI TenttE I T, RELVFERC BT 2 KEDORE
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r—r 1 1t T+ ¢t T T T © T F T 1T 7T 7T

74 7576 77 78 79 80 81 82 83 84 85 86 87 88 89 90

year

BTN AEREEHECHE D KERELEDENED

W (19744 ~19904F)
(BRI, 1992a &R BRI
MGERLER = BREE A UE R UK BRI R ED
Tk KIEE X 100 (%)
MASBREABCRARERE R, FIRER
IS LT, #ET 3B, T 6 S,
WBET4EART LR TV 5.

14
£ 12 R
a. / \ COD(center of the lake)
5" 7 .
(G . - & ]
o e
4 .
—nz— Enviromental standard (type A;3ppm>}
2
— 12 Transparency
e '\ ["\ (off Kihara)
= 1.0 A ANA
2 Vv 3\
@ os ¥ A ”
g NVAVAse
E 0.6 V
F o4 T i T T
67 70 75 80 85 88 year
]
1 ot
a g 70 2 8 E#
1 [Nt [ =
) o= Bk WO &
7 K <
7 A = % i)
2 £ £ 21k (s E3is
# B m BB HE
i # i ok =W
B4 # % W
i 7l
EEN BB, HCBT51967FE~1988FE0COD L%

BHE DAL
(B EE » MILERLHRT, 19890 &R
b & DU TREHIER)

80

FHEEOZERFRITA0H Y T LnTe <, I
LA TOFTNZH OBRIBEERERNR &
HELTH, BLUEV v L EEE
S>TWw5h TR, 20X 57Rkio
b ET, MIBOERENCET 2%
¥l g s LT, ENR1982F 1M
BoER - BEOREERESY, £ 1171984
TR AREREEE WBEE) 2H
E LT, REROKEHED Rk, X
B O BT 5 LB EORH
B R R 5 S8 7c Bk RECH
Sl L, WBE CIREERTKRD
B0, EERBEK, BB KERDA
fifis &, SMERLFRERLN LT
Ut r# s b bt 0D
fob, RALETHMEEREL, H, #
JTRERE, EBESE, HWBERELIRTH
OB R L ORI O BN, Herst
RE A C MBRERSFEYEE L,
il = DX - FHE - BHIRTT 2 L
> T3 (REESMRS, 1986, p4l
—88).

LAT, BB X Bi5TEBEDOFT,
KEBHHDBEEILE » HOFEFNTDT
mB. By EodE T, BAMIE
F IR E BRCRFCHHTERES
5, 19604 AT Cix, 8 » o COD
(Chemical Oxygen Demand, {b.232fE
FERE BV VEES Y Y ASEY
v ARG ) Y AT S OBRRERIA FHTK
RO Y (H#Es JOEEE) %
Bt 5 DL BEREBERET, Z OED
KEFIE, KpPeod@BIh s a8y
MENT EEAT) IR I E 4 ppm L
TC, BRICERS, KAE, KEHE
W DR KEE B 7. L, 1960
FERBLEDLWIKOBT AL, 1973
FEOBWIT A (FELTERDI 2
REFAT 4 A) DERCERE L. £



#Hmfic & &7 5 IRERE O AR

L CIERBICILE L 7oKk o iz X
DOl bl > THEFEFE (DO) »
ZLLIETFL, ZDODMA 7 24Hko
F960% DK EDHNEETE T 5 L\ 5 FH
MR -t BIITAFEIIL, XBORE
B - R TOEELY & S5 ITE
BEIIKM 2@ I . £ HD
COD &M%, 7 ppm Aifk THR L1,
L2 AP, 1978F12ix 9 ppm, 19794
(312 ppm I L, 19804EfICiX8~9
ppm B &, WKOBEE I H
HE IR, $LAIIT0FERICH AT
BALTWS (FE8NLE). BHEL,
BRI~ K EIICRFE 551 Tm
TH - 1ehy, 1960FERcixl. 2mic,
19704ER12ix 1. 0m, % L T19804FE Rz
0. Tm R L ABITE T LTV (B8
8§XT).

Eo o mBICEET 2B TL, &
Wl KB IR EE LB IE O TS b A
b bFIBOFERE Ik Th, KE
BHEIRTODLARACE/LLLTWS
EHR2ARDENDL GEIX). KEFGY
DIFEE L LT COD 5%l #B % B 5
LB L AR Lo, hiE -
RIEBICIXRERELE (b 3 ppm)
D5~ 3fETHH, FTEEHOILI -
HiE (FRiEHE#E 1 ppm) TLKHEF
PeNHEATDHZ EDbh D, ZDIEH,
19904EFE > COD Ry, FIFEE T10
ppm (BR¥EHH#E3 3 ppm), FEIBTI9
ppm (A5 ppm) 7c & (BREEFT, 1992
b), KEHELFEL R E s> T 5.

O XS IAFEOKEFYE - EREL
DX FER L, BB 5 ABEEIC
BARTHER (N) 8 (P) Icro%
EEHOMANBER LT 5D TH
L. BHEOML, LI, 4AER,
B (JERE), BEXE (RHOEIK),
WIEEE (FR - #) et dbieoT

COD (ppm)

' _ Kasumigaura
__,,f\> N e ) = Kitaura
3 \ /“M' \ ~ Lswa
\ / / Nakaumi
V:}me
— N
P — .

T T T T T T T
84 85 86 87 88 89 90

year

BIM i 6 EEIC BT %1984 ~19904- > COD

Kasumigaura (1977) N:15.3t/day

Kasumigaura (1983) N:13.6t/day

Lake Biwa (1975) N:21.5t/day

(752%16) DAL
(BREFT,
W CEHER)

THsHEA
A i R A
I mwe

4 &bk

2 KA
2k

1992a, 1992b o&kHZ L &5

Kasumigaura (1977) P:1.4t/day

Kasumigaura (1983) P:0.9t/day

Lake Biwa (1975) P:2.3t/day

HI0K B, EEMc R 5%EE (N) LB (P)
TH Y5 BT A & fof D El 5
(R AT » W LEFBEA, 1989 BEW

81

REETRS, 19831 dh & DV TFFHIER)



S N

BABEHEN A, 202, BROMAKCLE TR, FHEO~Frb bEK~BRH LT
W5,

B - BT, MIBREEO30% 2 9KH, $25% 00 & BioElGs & <, HoRETIIEE
DEFEBOH /A% 5D 5 ERHENTHLhT5. i, BHESAETEEE 27 (78.6F
B 5 19884F) DEEKD 5, 60.2FEA R CHRE X, BIE Ti5, 827N (19874) o= A1
FENM TR T B, 207D, B, HTE, BE JBEE BERCELLLS>ER - Bobil
DEENPRELS o> T B, Ei, THBFKPIEALNL S DK LT, AFER»HLDAT
Nk EL (FHIOKLE 4 2).

EE# X, 1B, 4AER BE BRO4ISHETHI L, EF - BHELEEROLDLE
EREDLIS>TEY (FBIOKT22). 20y, FEEBCHEBETY, FRAFMEREC DS
EEFROEGE, TN ENTT% E63% (N ThH198FEE, BETHAN) LFEFTREV B
B, 1991a, p43).

LAEBRNTE L S, i & <1970 A0 5 1980 REARE, #m Al o e Tiik
BOBLSAKEMBEEL > T\ A, FOXRFEEE, BERICE coMmibDER % o
BEHEOI AR & bie T, — T« AR - EXBRHOBBIC L 2HB~NRATLE
BRI bk B, F—FT, BENE TR L 5, KEFEBRED b DKF -
FIOEDFRESS, R O KA ERORED - HEi WX ->T, o B@RERMET
Liczéimd X 5.

BB &b EHBEEORGKIE TS - C, MALLERPBERIPEZACERE IS, —
BRI kit e o/t B 0 . SEBIBOKE, KEFRE L TCETEFTHEEC
o TETOLALRTI, ThETHLTERLKYSLTHZ b bAA, BIEKELRH
BBCR-Th, HTMetoKERECBNTHZ EVBEEERETHD.

V. HAREDOALL

9T0FANCEA E - 0B » P EEM O [RaB) L REIhd X5, & LT
ER, WHEOILKCE 75T, MBSO TIKEBRCEERDL L s &~ 7K
BB L5 2 Shte. 1980 IRE, & B DTEDPEICfZE T 5 B OBETY,
KEBRLHMBC BT 2BREOATILE LT, MBRECZMAZAIABHRINDL LS5
feote. TOX A IEEOBET B AEEE Lo Ty, i ilfE (Hirai, 1992 ;5 SEF,
1993) THE LD T, I TRHEFOESARBRND.

FI1K (a, b) X, 1985 KB I e 3 E ARBRERLSABRAET OBE (BRET, 1989)
#FA LT, BARICKT AR 4kl EOBHEMOBROMERA Y £ L Db DTHS.
Bl a ey, KE GAREFEIOR O, BEOdE~DO NREBE O L i
5, BREIE OKEHEFcET 5BEEH20n BMRAATR L > THE IR TELT, B
RORFEEL R LTS, PARME OKBRREARIRAEZ A, KEE X 0 #920m LN
DFEEI A THEMIEET 5 8, ATEE OKEgr= s ) — V#E, SRk EDA
THEH T AR © 485 CHEASNICHERE (n) TRLELDOTH bH, 11
Kb T ehEThoEeGx 7R TH L.

Bl a Tk, B0, dul, B8, T SSElLEBAROBMIBOFR CHEE LY D

82



il & 47 5 BB O 25

a b
Oonuma [ Oonuma [
Kucharoko === ‘Kucharoko ==
Komukeko == Komukeko [
Saromako Saromako
Notoroko Notoroko =
Abashirike Abashiriko
Tourutuko Toututuxo ===
Fuurenko Fuurenko
Onnetou Cnnetou
Akkeshiko AKKeshiko
Touroko Touroko S
Yugounuma Yudounuma e
Takahokonuma Takanokonuma
Ogawarako Ogawarako
Mangokuura Mangokuura
Matsukawaura Matsukawaura
Hinuma Hinuma
Kasumigaura Kasumigaura
Kitaura Kitaura
Sotonasakaura S otonasakaura
Teganuma M Teganuma
Inbanuma Inpanuma
Hamanako Hamanako
Inohanako inohanako
Jusanko Jusanko
Hacnlrogata Hacnirogata
Kamoko Kamoko
Kanokugata Kanokugata
AsOkal [ Asokal
Kumihamawan Kumihamawan
Tougouike B Tougouike
Koyamaike, Koyamaike
Nakaymi 2 e, Nakaumi 1
Shinjiko B2 . — km Sninjiko %
0 50 100 150 200 0 20 40 60 8 100
[0 water surface B3 natural seminatural B artificial

I il (HE 4 kil b)) kT EREOoWERR (P, 19931 9)
a A OKE, B, F¥EK, AD HodEROERRE (m)
b A Ok, A%, FEHA, AL HodEgoss (%)

LEHECECT, WRDOATSEEBCHAIT LTS &b 5b. SHLIEEIIRDEZARS
L, AuiE O 1288 B LTI EOESRE - ADIRE, BREEOT=BCiiaRBE60
B~NB U EEZh BN L, BRETLUEOCHEE Cit v d ALBIEDOES250%
Bz TS B OCEE - AU - FEB, B, ARE, BRE MR, Uik R -
Fhifg - REM T, ThTZhOBEERRBIEROMX L ENAALEEL - Tk, BARBRI
BWTELIF LRI R Tuin,

DX S IeiEDO ATALOREZ, MR EE Y& < W R H#FIF O H v L BEE
LT3, Tibb, ALBROZELAECENETIER, BEMCTHEE LTo L FIHOE
APRITOR L L2 Eo 5. EhrinboBBodts g, EEE, B, BEEo
BT, 1979FRFOFARBR L LT, mith s Lo FIENSECHEAL TS,

IFCly, SF0MBERBROBESATILoME LTE e oW TRATS. B Hol
Bx T &L HRERCE, EE2~5n, E100~200m D EOMREEREE, E&1~2m,
fE100~500 m DIEELD 2 BEDOWRE e a1 5. £ L TR OKER 2 m IR, 18
200 m ~300m DHFL O HE L TR 5N, FMOANCKEEL 5~3.5m DI L7z ## & 578
b (FI2K).

CDESRE Ly HBOWMETER, 2ol L olEER DA RECET - BRE LT, F
FAEM OMRE A S LICKE (—FH#EH) & LTAB IR TEL. £ LTUEMOBRE LD
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FoH#H % A

[land use] plowed fields fishing
residential places
paddy fields
a
[animals}] people birds
aqua}lc insects fry, crustacean fish
PR ION
T Bm LA Vs,

— waterside forest 11}
= 7

5 : W aquatic plants
Ny 53 hygrophytes 24 P
: CN N7 emerged plants
{vegetation)] N floating-leaved plants
ATl submerged plants

07 lacustrine terrace |

[landform] lacustrine terrace )l
sand ridge, beach
littoral shelf |
littoral shelf !l
-5 lacustrine lowlands littoral zone
| | | | | ] I
600 400 200 0 200 400 600m
i} residential area [land use]

greenhouses

5 parking lots litoral bank
lakefront park yacht habor or fishry port
farming faci‘ities
o
raising the grand level
reclaimed land
[tand transformation] transformed littoral zone
-5 artificial trench hole .\
{ ] | | | | Jv
600 400 200 0 200 400 600m

B2 By BB 2 iBRB O AL L Hirai, 1992.X 9)
a  BEE I ALY e S A LT O #iE
b - KEFIRAOREL AR E LT, AT hiciiz

T BET LN PEE /L &y, v FEOCREENDKIKRNREL TV ETE H 7.
—7, BEE0.5m AT OBRR OB HKEL. 0m BB O 5oy iy, =~ -
T2 E AT i EOREK (M) WY OBEEER L TRE LTV X H I Eifllon
oD, v Pa vy - THFREOFERY, TLCreE - vy E T
N FRENREORAKEWIVEBT L T5A (B12Ka).

L LSEFE & i » HEAREEI AT - 197T0FERDIEE, THik X oKD X h EE e F
Holobiz, WEROBEN, Bih - £ - AFROER, MK (BHRHA) =2 b=~ —D
RESE - Cifs, BIFIRBIEMRR ORRE S &, ABAS IS ik DRSS E & O BRI
DWiehEZ ATHED LN, (BE12KDb).

ZF CFEFE, 1993) 1%, 1984 BED 1 Fool 75 —EREEAFIA LT, B, HlEEL
LA vItE ORI ORER64. Bk (8B » O EBEHD53%) DM 2T, BIEGTC
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B & 470 5 IBERIEO AR

BH5250m DX L, BIREMEIOCBERCETAALHEDEREXTLENT, I,
Mo 3BT TERTD I EN ECEE L, SHREEZLOMEBOR I A L.
FORERMR L LICHIED 5 B, KBEMELTH - BE - B T EOBEEN O X E124%
A, FEFRMPARL SR DICERCRGE Y TR Lt S BEE L OKM2 6%, D
DFIT0% DI IR H - R CHREE L TH -7, —HIRES T, KEBEL TR - #RY)
W BHITTH (HEEN) O (24%) DiEhs, Y - =2 o bos— A~ BEIEEHRL L
OREFEC, RO (BEKMEWREEI) R HEMOEB, BIE TOMFIRIR: LS E I
HH LN AHKXEI AL A HD T 5. IBREECRT, SEMHROBECEE I ONED
BN CHEE T oK, SEHEENSRE LEBEOLTH30% 13 €72 & 2
Loilig-tc, LTz X, BERCRT B R ATHE LB OBES T L -
T, WEOKEEYEERT, 1970FRUERIEL Rt » TaBcEd LTk Y, MBS
B AT OB L5,

WREOEA - KAEMYE G, BNEOEN - BB CH D, $LBOKEORE %
{LBEBER & » T\ B (857K, 1963, p82~84 ; /i, 1971, p46~52 5 BFHIE2, 1973). T7ebb,
BRI O RER - MBREC L - TOEREE L5, TRBROBL - KEEYHEE
Mk, W% h 2 KEOHITFOKRE - BEETcLH D, AH: > TLHFE LKA REY
BELL T % (Sakurai, 1990 ; #%3F, 1990). D X 5 7ok 4 Fe ke A 3 4 WA S T3,
BEHT i s bl > THRO AT ERICHEA T Y, MBREOR LB HLEAI
BRAY 7R R D LT %,

VI BRRORE — BUEHART -

AT, BRCET2EBBOBTILICE L7 > BBRECEEY, BREEVAS 5D
ORF CREETFH, BK, [HREERE], KEEL BMERBEOATIL »oEE L. BB
ERRE TS (5] Thd LEbhs0, EMAROFECIET 2 8E, * ScHlito
B - BENEEYZ b RELERL, HERANTREMNECET LT\ 5.

5, BEEWH, AEIA L LD LT AEHR ORI, B CIET ~ O KE S
CLTCHEERHFEL->TWA., L L—FT, ThFholaEIs L omEofmie &
b7t -TC, L OB THARESERLKERE ULTOFKME,ZELIET LT, —8Tix
FIKBEELE UT A, 0D, BB CEKEELA~DE A RRAN IR TW5. iz
VERREE I CuL, TR KB A B L1979EM OB RAIEE OBEBGA LS, £2F8%, %o T
BRAEDZ AT X 9 W S ET Lz, BT COD EHEoEREmAMEIE, 9.5 ppm
56.5 ppm B & #92/3BREE W 7e - 7o (T, 1990, p 164—169).

Losl, By, BEEM, i SEMO X M KBMBE T, CoX s nKEREDOKLIZ
HAbhT, WMBEHEC IAHEUEL KEIE B L LT3 BIN). HEBEHEO KR
ELTLE ST HIcEE » T, £ OKREXEHNCET oo, i/l » HEKE
E (19845F~) LN A RIFEGBEB I, ik, KPHxHEA LI 3 L OFFR)I
THRIMEB L%, THTEZNIERAL 5kn, 2.6kmDE K b v F A X - CTEES L, 2K
MR8 » HAKEEALKERXELLLIS LW DTHAS,. TDL 5 REEIIEKX
BRSNS E LB, MIBOKIBAEFIC L AFICREREO RS ER IS,
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BN Lo & 5 R T ARE OB, LA KOEA L SV dboiE -~ — Fioxdki, B8
DHRBECKEBEDRBMIC L > THITb s xBicvEHLHAH 5. Lavl, KEDOLLLTAE
BRTREOTHL - L&D b — 2 L BREOR Y BIsT i, BB A&E
HPEREAS L UREB EEECWRE OBELBA LBDA NI VEELEX L. £0D
feiik, B OBR - FIACEE L, 47 &b ChU bR 0EA - KEBEYEE A A -
BB SRR CLS TEETRETHS.

B ECEEH T, R THoBRBFEORE XN 1w, FiiclhBK - BRYH
B & Lic HMEEKRILER] - TREER] SR Aatbole BHRHEE  MLEEBAT, 1989 ;
Joai—7e v b EfFw v x— 1992). TAbEEROBEE= V7V — FERTRKL, H7 -
<A E - FHVIREDKEEYC L HEREHHATL2L0THSE. T, FRROKTHELT
T, BRI 28 ha BHILT LT, #h 20ha) EFoBEO = v EAEL,
KEE R ER AT, F VY, a7 %y, 2a~2F .9 Hyv, HhEZBEOKEOFE
REEFTDHZ Lo -7c (19929 2 ALLEA, BIEHE). —Ji, 24 AL P > T, @i
BB LTI DER Y L BIREAZEL LIc ), o ic—FED CLARToMm) e
THEH IWEME SO O LFARERC L, i ABBCIET S8 TR EHEEYE D
HL, FRCERCRAE - SEKED Y ERT2 [HRERTE M5 B, 1991,
p65—68, pl182—185; 19924FE10 6 A, BARFHE). 5%, HPETLHBRRECREL L
VOGS, BEIC IO X S FATIREDBLERSHS 5.

HARW 3035 ZEL, & B2 0 IR D A 4« & OB pvdo b DT LT X7,
LT LA X2 WBRECERY, B rboS BB LBREOE/LLCY LTHH L
DY, FREROMBRLDA A TH -T2, L LABTRHERE LB, Biiosscd
DI HERT A~ DKE RS, B\ ETERO VY v —0OxGE LR - FIR A ER
EhTEe, FCBORERECE LTI, MROERTCTOME CII/L, #HERDOR
BELTCHLH R hiEiebiv. fEkEmibic & b 7ed BAREOE LI >LWTiE,
LiciRE (KKRGEE, e— 745 v Find), HWBRETomEoRE, £8% (Y -
Y OB i CEHASOMBEE LCERSRTE. 581, BMRBIDOA % & F0HE
OREZZTTCABMHEREAESIHBIL T, AMLEUMBrBEb s ERe e & -
T, ThEhOBBORE YL Lic X bR bR - FIHOS v Frigk L < o &
KodbHhb.

BB 5 HREAXDED LIZ o0 TL, ThZThotlficEir A X » T4t
EXHRENTA. Lovl, 2O& MBI AL 0T, —D BIZiZizdindfik
nElv., ZhodREBORIL, 22 TOAx EMBOTECbYEVHEREIR, F1o
RED BRDOHE S BTV SR A BBR ORI I Tw5. £ 2 TERIC, EEN
AF LIcBAROMBICEET 2 BTAO—BELH L, FKOBZB LT 5.

AFEL, 19924 9 H20H KBl Sh o U AREMABRESEE NEREEBEET ) F1Bv -2 4
7 TEHIL SRR L) (BIETHMELAHE) CTHELAABSYELDLDTESL. AV -2 4y 7 TOH
HFoBEEEE 2 T eHHE - BEREMELAr, CoREEE Y TREN L ET.

¥, RHEEI09EE LA RFIIEE SEE AR X 2BEE L OMBERERR > 27 o | (KES
) O—8HE LTiT-k THHHMOWE - #EOMMBIELER L Lo BEREEBROERE 7 — £
~—2fk] (BrgefiEE Tl 0 No04209208) OBIEREO—HTH S

86



T & b7 D MBI O AR

X R

MRAFE (1982) @ KRS —EEBHEARE ) EEER, 310p.

KPEAFHERGPIZERT (1984) : TE, H—HR - EL - #Ha—] 5435k, 298p.

IR EFEE » BseE (977) « T8, i) =480, 203p.

KEE 2 (1988) : THb/K EyEAKOM ] F Lk, 261p.

JREPSMESR (1990) @ TIEFMA— 3 7 m = 2= ADEY—] ANHEFH, 204p.

NEEAE (1992) MRS BRIE R SR B 0 7 #OE, 13, 261281,

HIEFFEE (1991) : HLl. REKEIRE (20 5b45 HAOMIE] 8, 178—181.

PnEE AU (1973) ¢ TERT MBI L7l s AEmHE, 207p.

i — (1988) : TRIIFUKEKETE & £ ORIES. HADR¥E, 23 (1), 610—615.

BET (1989) @ TEXROBIAEIRE] KEAHRE, 196p.

BREF (1991a) @ TFHR3ER REAE B3 ARGHRD, 242p.

BERF (1991b) @ MFR3IFER BEAZE £R] KREHRE, 353p.

BRET (1992a) @ [PFR4AFER REAE B AREAMFE, 394p.

BET (1992b) - TPEC4A TR BREAE &) KREHRE, 387p.

BEFRKERLEE (1986) : THEOKERE—LOBRKREF L HIE—] Bk, 323p.

EH F (1991) : ARRE. REFKEE (21525 BROMIB) #E, 77-79.

BREE - W LFEEBAT (1989) v 7 v, + [EB,HJ, 25p.

ERAEEREMBIERBAT (1981) : v 7 vy b TERIIEEHSE IEEL

NREBW (1971 ¢ TN #I04ERE] 37 HIMR, 168p.

EREZRE (1989) @ TR AHIAEE Uia] Bls b2, 197p.

B - R —oR - EDOBA - KABT - ABER (1973) B HAEYEEREERKAEEY. BEE .
HITEEBA, 78148

BFHERE (1990) : WREOHAREY L2 2b85 HLAD= 2 b —v, 7 ==, N220, 31-33.

BeHZHE (1991) : TRKUORER] $TARHKHE, 222p.

BAREL (1963) : TEAAOWEBE WBREAMN—] NEEBESH, 244X—-.

ez (1991) : TOKRIRERRER] db-HHSRR, 284p.

BIRAFHIB TSR (1982) © MERFoAE] ~tbER, 21lp.

KEESPRS (1986) : TEIBEOKERS] #IERkHE, 323p.

e w197 : TELOEREKE] BFEE, 216p.

=E # (1988) ¢ TR &K] EWEHIE, 215p.

HEB= (1978) © DNIREEO BR) WEAHRHE, 329<-.

BILFIT (1974) : Dk &g k) RNk, 188p.

FRPEHET (1990) : Mo Bk FeFEEe, 227p.

SEHER, (1991a) : fBE. BRESKENR e 525 AROEIBE] A, 18—21.

SEHEERL (1991b) IR, RHESIRE R M0 555 BAOWBIL A, 62—66.

SEH=ERL (1993) RO EE S L ORRERIC R 2 BRI L. sEERE, 40, 19-30.
TEEW. MELTES (1983 : TEEW LToHEREHE] v 754 P, 271p.

fERZERE (1992) : TARBIRNEOMIKERE] §45Ek, 156p.

BEZ (1987) oA —F -+ v 7 F .7 V—2 b A B—. 50 - FLEE TERAOBBEESD]
¥y 54y, 7981,

SORFIRR (1984) ¢ THERM &I B sTbifs, 219p.

AuBgE (1987) : MM R 2 —KABRBEOEE—] BAKEHKHS, 229p.

FLART (1977) @ TlloREZEH—ESI e XD T—] BARBZEHEES, 210p.

ANk fm (1981) @ TKER% % 2 5—fEoFIB—] =3HHRK, 252p.

HHARA (1986) : 7 — v - A Ver o0l SERERE [AREE BE] 7435k, 30-47.
Yoi—7my PRz — (1992) @ TEhiAkLeE»aRhE2T LAARIIS v %F2 5] LEBE,
185p.

87



¥OF E B

Hall, M. J. (1984) : “Urban Hydology” Elsevier Applied Science, London, 229 p .

Hirai, Y. (1992) : Environmental changes at coastal lakes in Japan on the basis of geomorphological land
classification and land use. Mem. Fac. Educ. Ehime Univ., 12(2), 31—39.

Sakurai, Y. (1990) Desirability of lake-shore landscape and richness of natural components in littoral
ecosystem. Japanese Journal of Limnology, 51, 2, 114—116.

HMBRGROBTA—E
£E (RIE) 0 [EA) W, < o8

AL

HAFpEE (1911) : (B0 s, 226p.

HMBE (1927) : [k &R BIBKIL) EAH, 322p.

HFRESE (1937« TBE%] =&, 439p.

HFMIE (1940) : TH) MEER, 257p.

HRESE (1941 © DI socssrier, 236p.

KFEERS (1943) © TRPEOEIE LK) EWHEE, 884p.

WA (1957) © [EHBfRZEE] 5453k, 305p.
JEILIEVARE A (1961) @ THIME 63— HADOHI H45ER

gREE (1963) @ TAROWB—EEHAFT— NHEEEEFL, 244p.

WELIE®E (1965) @ TRHAOW—FOHRKEBIE—] ABRFRE,

HAEERE (1969) © MIBEOTH] S48k, 162p.

INRIER (197D ¢ THI & B ERE | I HAK, 168p.

HELE (1975 : THAXR BBEOBWH—EXB0BR—] HITHR, 232p.

LBFRR= (1977 ¢ TREARSE ) BERAEE, 367p.

WEREENE S (1982) @ [HOEE27(5)— 4% RAOWE—| 542k

EPRE RN (1984) @ T AFMER 6 (8)— 2 v R 2w A ¥iiB— ] WEEHR,

BERFER - FILER (1984)  THBOAYEE v V7, 7 WBOEREBSEATT ) HEBLEL, 372p.
KEESHRS (1986) @ B OKERSE] I, 323p.

FEBEEs (1987) ¢ [EHRZAER 542k, 215p.

ST - L BRI (1987) @ TEROWELES] £125F ¢ 58\, £%&175p.
FEHEAR (1988) @ [Wiix4 & < A —HEHBESE—) BEEE, 238p.

BB (1989) : [BAOWERE] KEAHRE, 196p.

BRIBEFEHEADIRLESE (1990) :© BHA~OBE Fiv-Anvi7,7] £1 %% V2R, 63p.
B (1990 : [EARENE-TL %) FEE, 230p.

HAEERE R (1990) @ TWEORKSBRE - E ] AAMESYS, HEYRES, 262p.
BEAETHER (1991) @ THXOMEB7 5 2] BAMNE« v % —, 68p

BEEKE R (1991) : (222525 HADHEE ] A%, 238p.

PSR (1992) : [hFHEE LToMl KAEME, 197p.

H+avH
hAZEEIEs (1982) @ [Ah—v 20W] A4k~ 27ZKE, 95p
BOoE— (1984) : (A4 +m—v27 FEIROLBERE| £L2T, T9p.

SRERH
EHe OB (1975) ¢ NHMEER SRIEE] SWHEERRL, 137p.

7 RFA b

88



HH i & 7 5 BRI OER

IHEFRA (1989) @ [7Shh KHia8E Licos ) Bl subiss, 197p.

BEA (RIHMEHSRR)
EHEFERL (1991) ¢ [EOM EEEBL JEET v ik, T0p.

PNEH
mEg— (1978) : TIE#EO B REHHL, 329p.

+=8
PoaREZ (1988) @ [RETIE WET=H AC7FE, 152p.

+FEH
EBIEL (1987) @ TER&E THEMOME] KEFHE, %p.
HHAEHAAEE 72— 7 (1988) « TR LEEOE s ] SULE B, 164p.

PAN: 5]
AEREATRES (1965) @ [ABEOWE ] MEHEHEERES, 611p.
e W 97D - Tz ABBE] IWiREEO%, 30p.
K OB (1978)  TKEN—Y % —F VA FOXIEFAER—] HBE, 155p.

L
BRMAHEHAEL (1974 : TRoGIH BREREL O | FTAKHE, 220p.

HERSE
ke (1971 - TAEKL b HEEMEIIOBEKENIE] 8P, 287p.

B A-1tE
WA FBFHE - WS Q977 T8 » i) =Z3BEE, 203p.
wA B 1979 : [E - #Ho®FER TH] 5EERK 119p.
WAER (1980) : TEHBYE) EEK, 78p.
At E Eds (1981) : TAMBRLEC] SIEEH, 213p.
+o (1982) @ T#Ekith2 BrHokELs Al =—FF, 305p.
WA HIBAR S HIERT (1984) © TE ,H—BX - BE - #t&— 53k, 300p.
vAEY - THT L (1987) ¢ TE - HORICH ] HPEEHK, 95p.
BT (1988) : T8 » WMHER OBV STEEMRK, 110p.
ARFEELL (1988) : & WoOERL; L&) BIUEASUERS, 188p.
TOCHEIARE R (1989) : 88l FEEEM, 160p.
W (1992) : T2\ Ehiy vavy s TIA02hE - Bl BB, 287p
BERRIE— (1992) : &, BBk RST—) HBEERK, 121p.
BAEET (1992) ¢ [ 74 = ghA CHIRTIR) dusbibk, 214p.
WS s (1992) @ TEdoBR Lt & AR -] £ 12T, 223p.

FRA
=g (1981) : [FEOFHEB,1 L] wEE, 225p.
FARIESR (1983) : [FHIBI00FE] HER, 218p.
EFF-CER (1989)  [FHEEBEOFR—KELLEAL—] &EF, 226p.

ENigA
A TE (1988) ¢ THIBRREL—BRAOAR LEL—] &FE, 272p.

89



FoOH E B

iR
Rar & (1978) : [SBHHBIR SEEK, 134p.

E/H
KARFE#RA (1988) @ [FEROME L] MEJIHHE, 183p.

i
FREFAE (1990)  [BEHE— 3 7 @ 2 A= ADEH—| NEEE, 204p.

d7LTZ
KIFE K (1986) ¢ [db7 A 7 2A0EIE] L L EAH, 196p.

g |
ERERERS (1980) @ [ELAEMEMEE] C—HBE MK, 189p.

sy
HeaE (1985) @ NERE - BALES &30l \STHRH, 251p.

EEEE/*H
ﬁ%i%ﬁﬂ?ﬁlﬁ%% (1974) : TO#EI BHEI<CH] ZdhESEE, 208p.
BERFHENERRS (1974 @ TOCbLEIT MREOD x| Zkplgss,
ﬁﬂ%‘i’ﬁkﬁ%%?ﬁﬂi%ﬁ (1976) : IEUEAEBFOWK] B, 206p.
RS (1977)  THEE OV A{LEB S, 223p.
mRER (1982) @ [KES—FEBEHBEAL] HSREBK, 310p.

FREH REER: (1983) : MEEM ZoRREHEE] v 754 FHIR, 271p.
BEMIBR—ED (1983) : [EEES - I - KFI] KB%, 226p.
By - ZHELT (1984) : TKEADREES | 3FDOKERE, 345p.
WILIEHHE (1988) @ [EEMEE0n KO bh EBOREE ] RMAEHK, 284p.
HFRERXR (1990) : THRBREOmHOEEM] ANERE, 277p.
SORRCHE (1990) @ TEBEMO@E v bMIREYE 2 5] HEHAKR, 198p.
fA Bk (1992) - [OH#FRAE — ] ASTERE, 236p.

i - REH

BRAEWE SRS (1982) @ [BRFOAE FELLOTHRAEMMEED ST b ERE, 211p.

EpR(CEmR (1985) @ [SEWIO QR LRI, 179p.

FERERE (1986) @ TBEZY S CH—EEBEMOBob—] i bERE, 32p.

FEEER (1988) : [REW - FEL 74 2] iebEBRE, 48p.

=i B - PR (1988) ¢ [THhie - KB - BEE - AR T b 52— BIRAZILEmBTTRRES
& —, 115p.

HRERE (1989 : [Iazxhi#ll R, 264p.

BRARE - N EF— (1992) @ [REHWEE BEEENS, 246p.

fAREER - BmEwD (1992) @ [t (AETR) 7+ 5 2] BRARISHIRFERES v 42—, 92p.

BRPAE
BE B (1974 @ [RER¥EIC 750~ HEINE] KAARE, 246p.
EEFRL (1972) - THEF PGS SHERE, 202p.
EEFE (1977) : TEA L AM—EFAmcE S 5—] EWENE, 200p.
B A ARA L SEREE (1988) @ NEFNEBESEA] R, 168p.

90



REE - REM
Z-FREF 1974 ¢ THWUOFH] BAEHR, 182p.
C TIREE] HARHMN, 174p.

# B=

= Bl A

(1987)

s & b 70 5 BBRE O ER

REW2IEROS (1991) @ [XA2z RS (LUESHHT, 187p.

HAE
HITFBASL
Jth W
B =
IWTFBASC

BRIET
HE H

(1980)
(1985)
(1987)
(1989)

(1984)
(1986)

By L—HUE - B REREER, 1960p.

s MENoK L, Lapzi] @ik, 191p.

T s REFED LA 22 WINRELSREEZ S HE7» 7V y b, 94p
D TRER TR o o] BUMNERS, 260p.

D TBAKREE <% MEUE,»HORES ) HBFHLE, 236p.
© LE#O AR REREMIIERT, 112p.

91



