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3. Change of Sea-Bed Topography at the Coast nmear Agano River

Norio Tanaga*
Kazumasa Kato**
Shin-ichi Yanacismma**

Synopsis

In this paper, change of sea-bed topography at the coast around the mouth of Agano River are
discussed on the basis of results of statistical analysis on the data of sounding survey performed during
from 1962 to 1973. Agano River is one of the biggest rivers of Japanan flows, into Japan Sea at five
killometers west of the East Port of Niigata which is under construction.

Following three subjects are mainly discussed:

1) Changes of sea bed topography from the view point of the long time scale and wide area.
2) Reduction of the scale and change of configuration of the submarine sand bank at the front of

Agano River.

3) Characteristics of longshore bars near the river mouth.

Around the East Port of Niigata, the coast of updrift side (the west coast) has been remarkablly
accreted and the front of the west reclaimed land and the west breakwater have been seriously eroded.
And slight accretion and erosion have been found at the offshore area of updrift side and downdrift
side of the west breakwater respectively.

Due to decrease of water discharge from the river, the submarine bank has gradually reducted and
the volume of erosion of its bank is estimated to reach about 8 X10°m?/year. And the configuration of
its bank is deeply affected by the change of meandring patern of the river flow. '

Scale of longshore bars decreases eastward from the mouth of the river taking sinous variation of
wave length of 1 to 2 killometers. Longshore bars are steady in summer season, but it have tendency
to move eastward by the velocity of 250 meters per year in winter season.

On a certain fixed line perpendiculer to the coast, time coefficient of the empirical eigen function
corresponding to the bar and trough configuration take periodic variation. Near the river mouth, this
period of time coefficient is about 4 to 5 years and consist with the period of variation of river
discharge. But, corresponding to increase of the distance from the river mouth, this period become
longer.

* Chief of the Littoral Drift Laboratory, Hydraulic Engineering Division.
*#* Member of the Littoral Drift Laboratory, Hydraulic Engineering Division.
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BEECOWTHB L ERADBE P,

BEHRNBEOWERN EOREC SV, F—HER
BRERERERHFEYMORFER e Lrdbs, °h
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RETBROTRIRT 5B,
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Thole b, MCHHIIIRE LT TRER K -
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ol A3 x
S elal\ 2 = @ | = Mmoo )
S & & B &
o t:ns ‘.g :—( No. m OB No. m # No. [
ol o< X m? m? m?
S| A3 No. 2 175,000 | No. 1 400,000 | No. 61 400,000
o] - T 4 175,000 3 400,000 62 400,000
= : = 6 250,000 5 425,000 63 425,000
©| 3 |v 8 250,000 7 425,000 64 425,000
N 10 200,000 9 325,000 65 350,000
ol o 12 200,000 11 325,000 66 350,000
@] |7 14 225,000 13 300, 000 67 300,000
22 :;]\ 16 225,000 15 300, 000 68 300,000
| 18 225,000 17 275,000 69 250,000
bl 20 225,000 19 275,000 70 250,000
3| 3 s 22 200,000 21 275,000 71 250,000
S s 3 24 200,000 23 275,000 72 250,000
> 26 200,000 25 300, 000 73 275,000
n % 28 200,000 27 300,000 74 275,000
£ l ;5| o = 30 225,000 29 300, 000 75 300,000
& T2 L B 32 225,000 31 300,000 76 300,000
D S X 33 275,000 77 275,000
o 2 2 35 275,000 78 275,000
S | o ‘-_Eis
2 o | v 2 K 79 300,000
=1 wog 80 300,000
~| o b
o I . K 81 225,000
ol 5w E% 37 375,000 82 375,000
P ey gy & 39 375,000 83 375,000
Sl ERLE R - 41 325,000 84 300,000
SRS ¥ 44 225,000 43 325,000 85 300,000
ol ©le B 46 200,000 45 300,000 86 300,000
<[ ols 48 200,000 47 300, 000 87 300,000
o N[N 50 225,000 49 325,000 88 300,000
= &N 52 225,000 51 325,000 89 300,000
olalo 54 250,000 53 300,000 90 275,000
=1 56 250,000 55 300,000 91 275,000
b g 58 225,000 57 325,000 92 300,000
9| wle 60 225,000 59 325,000 93 300, 000
S|l
0 — c) t=ah?+Bhtr, (4.3)
: — h: XE
S| >]2) & : B
28 [ © o a, B BREX
2 | w |e|—2 DIWBERHL, 7 — & RAGTRIEREEIC X
S D& 2 DB THRBEYRE L, THODEER
< D35BT, WINDOKEEELX S 2 2HCUROE R Ty

61 {62

z

BOKEELBE Utc, 1oL, v BOEHROEHK
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L-BROEEBY kT L3EkicvbD L Bbh
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BEERE MO KRER, BEHEROMRCI > TELLD
EROEEHIEh iR X500 X SR %,

foo#EI LiE LIER bh 5 BRI 50 5 E
fbpx —v LT, BRAEHEREO EFER (20
YR CR AR OIS 5,) ORA ¥ LU X
HROTFEEGEHOEM,) R/, FRIEDOY
413, ThLHEHIRIESIITHRTWBledicEbh
Tuisly, R hicEEEes LTEDO TFERCHED
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Lk s, SR o»CZEIFACESEECE
WL, TEREENE o MHEA S ITENIE DT £ TO
R~ 5 ER SR L, Fe=mEIIHRE BIR)I
7 DR E TORED b~ 5 B EET B EHR
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Bl-4. 3%, Al L4, LoR 3 KR oL T 19624
H 5197341 FE 5 11ERTICE Uc FHKREDCELE 2R
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pte TRl ey, BB L (-2.10 2/8) BB
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T35 & IHMYOBREI L » T ULEESAER
WHREPELAINHDT, BET — 707 — % #BEK
TF=z2v 7L, —HBIMBEX2Tlot TDX5KCL
THELhicT — 2 ¥ KFENCER L, 7 —2OREY

. NO.-124
0 [,
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-0.2
e, -
[
80 A
2 /A\
N S G N
| oe, ND U
ML
\ 7014 I
——-0.2
0.4 A
A TN |
0.2 2— \ S T
~ / . . )'\/ ! N i-'.‘-
e c c ~ \.. (A Y] JL . '.‘ :_'—
: \ / S G ol INAY | T
-02 ! -2 ) —/—\\ [4
z RV
N \ /i
v i
3 .L i i
0 5 10 15 20 5 BOMESHS%OINT 1962 63 64 65 66 67 68 63 7oy€';1r 72 73

B3-6.5 No.—124 it 3¢+ % empirical eigenfunction e &z C
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B RSB i€ — IE - M) & B —

AT bE AR BB OMEE 2 35 LTV b ob
WEBD 757 ThH5bB,

BN RITRXCEREORE - E > 5 3FBET
CDOWTEE LT, BfiERo—ME LT No. —124 ©
e, & Co #E-6.5107R 7, ERIMET e, Offi%, B
ATHR D BIREF S0m iR TRRE LI HLEB S TH b,
EnLEBEOKETWIECEALTH D, ¥ ich KM
ERE Co DfETH Y, LRI Ch, TRER Co,
FEEN Cy TH D, BMENIFEREREOTThbh-ER%
Lo THbB, BO0RERICOWTIE, FORERIEC
I DT,

~FK & 7B BfE %G L7: empirical eigenfunction
e, 13, Winant 525RRTW\3% X 5 IKEBED FEME %
FhHTHDTHD, = OFHEUEOKEER%FHXD 7
¥, No. —124~No. —44 © C, #HH A TS LTE
DD E-6.6 ThHD, M, BEL Lbic C Ol
DI % DL, FHETELSRE L T B & LIRS
bo £5% 5%, No. —124 T—HBRIBEMAIES, B
BHREBICES e oh TEOHENRA L, No. —44 £+
SETHRBAHERTD LT Eatbmnb, S0C &
BEDETRNICEL Y TH S,

—#B, =FHXELBERECHEG LK empirical
eigenfunction e,, e; ¥, FHIPRBTLThIRLTWS
WEWTCERN RIS, FliE, BE-6.5D e i3 k¥l
BOYEOERTIOCHY, §$ETOHR»L T
BENEoERDNCH2EELORD, i eix—
BOA— - P 7HIBERLCNS, UTEL X 5 2kt
BCEARLTHBETURD ey, e, XT~IHER, Oy
Boakas<aELT (i) k&k&p by, (i) 2
— - IS bh, SOREBEHTIR-, 2
B —, SBA It T A ENTEL,

Zh b D4¥E & FIFHIC & empirical eigenfunction @
BREETIobY, BERHE (L) OfEXRET 5 o,
1,0004,/2,,1,0002:/2, % EhEh ey, e; DELSR L FEH
L, TORZE-6.TR Lz, Ricks\vC, fidF
5, HARESThD, RFAKEORIIAE K
Bh kb, BRYENI-A— - + 5 7#B%Y, HENZ—BR
SN — AR B —, SAEIR 3B - TRBILTH
b, ThIIBEREEY L DEFEESRIZ No. —124
PBEENBIONT BHcER LT &, No.—112
TIEHIER e LTIt o T, —H A=+ 7 7%
DHEERII No. —44 12 - THA LT3, No.—124
~No. —84 ORI Tit, LT LIE—B AR bh b
ethe LT, ZBA-PFEMTH S, iz No. —80

1962 63 64 65 66 67 68 69 70 71 72 73

YEAR

B4-6.6 it C, oRRMBATHIZL

P "
e 10004
/ .

/-\l—h.

A -

x‘ A
S e N

».

124 -120 -116 -112 ~108-10¢ -100 ~96 ~92 - 88 -84 »l%aj 72 -6 -64 -60 -56 -52 ~40 -4k

RSE NO. OF TRAVERSE

B1-6.7 e e DFER
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FTREF)I 0] O 8533 52 O BRI B b o\ T

~No. —44 DL ZB A -3 T H B, =B -1
e HbND LNy, Floe e Dii—e F 57
KBHEL T3 00FERL Nz b D EbEEC
ALTHDH, Thicks EABEFNILESIhBRDOh
BFEMLTWHZ EAbhrd, FEENAEZVEWS
&, S— - P THENFBRETHB LS LTI
£, A= }FS7OEBIRMAKEVE WD Z ERFE
%RTHLDTH5,

o, FIEEIIDLHBT 5B CEEVR I
S AERDMOEENEL BHIc Wb A—- 57
WHOEBH»EBC ), TOEBHDOEAVIEDHE
KWKRKESIgBEWw52 e, FECE%RDHDZE TH
b, COMEEBHEANSHTILINo. —44 L h IHH
WOPR ¥ CRNOBELIETL I VOKH, BE
EMbE 2L, FRIEEBEHEREOBIC X - TR
CEDHA BEETHEIDE, BE - BITEDA
INBERVKEWLDIASOEENEThTLE Y,
Lo T, ZZTrREEI T, FEEENLMEI
h - CHaiER fchic & & 5D No. 134 CR U
BixsZiow, A= r570F5RLHELLEREY
FLTEL,

+3— -« } 5 7%7”7 empirical eigenfunction DRE
CogEgrrTE, H-6.8~E-6.110LkhTh
%, ThLORITEHTHEGE, No. —124 i&2ouTid
Cs, Thlsto No. iwouvCix C, ofEiTth b, Hi:
BIEETH D, COELD 2 — i3k E L AEHRCS
HThzEhTED,

LAz -, FBREFINE JE (No. —124~
No. —112) zRbh, BE-6.81IRTI5ADE -7

NO.-124 ~ NO.-112 —-—NO.-124
ol NO.-120
. —=—=--NO0.-116
NO.-112
K
20
[
0.0
-2.0 ;
-c0 ;

1862 63 64 65 66 67 68 69 70 71 72 73
Year

B-6.8 No. —124~No. —112 ®.% — -
eigenfunction D EHEE1L

} 5 7 empirical

NO.-86 - NO.-84

—-— NO.-96
woeeeees NO.-92
~—=--NO.-88
NO.-84

A

1862 63 64 65 66 67 68 69 70 7V 72 73
Year

B-6.9 No.—-96~No. -84 D, — .
eigenfunction DEEZAL

} 5 7 empirical

NO.-76 - NO.-68

4.0

-20}

-4.0}

1862 63 64 65 66 67 68 69 70 71 72 73
Year

E1-6.10 No. —76~No. —68 D — -
eigenfunction DEHZL

I 5 7 empirical

NO.-56 - NO-44 TN

4.0

20
C2
0.0

-20F

-40

1962 63 66 65 66 67 68 69 720 71 72 73

E-6.11 No.—56~No. —44 ®.X— - } 5 7 empirical

eigenfunction DL
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Heh RIS —IE- 0 & B —

131964 48, 1968~694E, 19724EcH b, EED Y — 27k
1966~674F, 19714EIdh » T, C DfEINIIT 4 ~ 5D
AR RF > D TH D,

BOon-2 -3, No.—9%~No.—84 irBbh,
B1-6.912 7R3 X 5 121962480 S84 L1968ED A D & —
BT, BRFEZOKE VLD TiebBLTHEE
MHBECEEBHNEL o TWBLDTHD, IHI
19684F LARR X BIER A T EF ) [ BB EH B o TiRig
—RRICALHEDTREL Te > T B,

M D% — 2, No.—76~No. —68 cRbh,
E-6.10 iZRT X 5121963 DIED & — 7 A b 1972~73
FEDEDE— 7 E TlRIF—RAPHOBTILRRO5N 5 DT
Hb, ADYE — 213, 1968~6FEIZFLEL, AINLEIE
104ERBETH D, Trds, 1968ELEDIHZE, iR I
DOHIROBIER & B LERE LTHEFIZLES .
2B HECAHET R GEL Ie 2 AL H 5,

1000m
-120 -100

COURSE NO. OF TRAVERSE
-80 -60

500 ar

Ye.
1962 \63 64 65 66 67 6B 69 70 71 72 73

40

1
MEAN ANNUAL DISCHARGE 40

MEAN ANNUAL DISCHARGE (m'/sec)

300

i ——
1961 62 63 64 65 66 67 68 63 70 71 32 3
ear

B1-6.12 [TEE)IE P T & No. —124 Do —
I 5 7 empirical egenfunction DHEKDZLL

DEPTH(h')

5m

E1-6.13 WhH=FE O —EHLHERCARED Ay
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FIREI 0S5 iR ORI E{bic 2w T

HIVD 22—, No.—60~No. —44 iZRbHH,
B-6.111cRT &% D, 1963~64 DHDE — 7 hHIEA
TP ORTHML TV &, 1972~T3FDIEERED T
HECHEMT 50 TH D, FERBERC X » TR
BHENERCER L2055 3FE 2605 L, HEN
ERBBRO—TIEHCMUT 5 EnBLEAMERHZ L
TWwWbEbELbhb, AN LThE, 20FEE
DR TH S,

INBLOERAAZ - vDERMS, No. —124~No.
—44DMIR CRFBEFINLEIHBICORT, =
b7 OBEBEPNG AR RHEM DD EHH
BThHY, EEHERMIFBRTINCKE AV 1 OMIKT4
~54EThHD, £ - MOMIKI I\ T, 19685 LI
BEFI»ALEIh B onfifiris < h, (BT
& FEMHIA 3 B8 6.1 DEI-6.4CR LiciREDMOBE)
BHE—HLT3%, ZOHMOBEDMIBESEIC
BRI R (R 1km ) 2B T500, BE

1000m
-120 -100

DHLBEFEACBEHT 5 L &, HoAOBBEL
W, TOLEFHSOMEEL Y BATETS, D
BhIZDZERRLTWBEEL RS,
FEFINAOEL BT B - P 7D 4~5
RO EBECERYH LT T 5 eHiz, No.—124
D Cy EFBEFINEEEH T IREONGEYRT LE-6.12
DERDVTHD, R EEEECETSE THR (m/
sec) FHIfEEh SEFIE0E Tl R LcE%:, ik
HGEE Cs of L CyefiB LicFER E > T
Hbo T THEEL TR &z, LAlkEE THIRE
BERPRIETRTNBZ ETH DB, CORERD L,
19634E D AR B\ CEFISTE Fiti & B G iit, &
O TEVEREDSH B Z EXTBEDbI B, TibhbREE
Cy 0Z(bt EEHH T RELELCH1IERS AT RE
LT3, & OEVGHEBEAEFIIC—FL 1 OHIR
CRbh, O~IVolugizit Bbhicv, UEknZ &
13, 3=« b} 3 7 OREEEHFTEENE 08 itk

COURSE NOBOOF TRAVERSE

E-6.14 —FHFpEHO + 5 7 TSR AERLTRD b,
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Hb S -mE—IE-M&H—

THINOWTLY, SRz 3 EMEOLIHOBERIC
KIELTWLHZERRLTWSHDEELBRD,
Winant'® 53R L7: empirical eigenfunction %3k
»BHER, 2RITRBEVGBEIND DTS,
FERRC 3 KT BN AL I TH D, &5 D
13, AFEXHAEDL v HeMbERAI s kd, Tl
BRI b DL LTEEX DT 52 &M T
EB0bLTHB, ZOHE, FBHHEIEbDTERT
OXFHHEE~ bV » 7 AR KEROBHEB B LT
B HHIX, FEEHE DI HE, Winant HA
ZORAPTRETS X 5, RERHEFHEE~< ) o
I ARGERATAI LRI > THWHETH B, L Lich
5, WL LT 2 DFIEROHFHEARARA > TL
HT ki, BFLRILV, Lo T, &I TiRMEE
RERY 3Rz BfET5 BT, 3T empirical
eigenfunction #R$> B iz, WEECEAIEOEN

1000m
-120 -100

1 hn % T YRR AT F7 1 O BRI O\ T 28k 5T empirical
eigenfunction %58 L7z,

FHEKR D 5 Fle oW, BRI 200m EO T
— 2 AT o T, Tihebb, () rb=HADS
—ERvERIE (BB —Dl\ & I ABIRITEI LM
300m #hoihs), (i) —FBMEO + 7 7 KL Ehic
#®, (i) —FPf oS -JEFERCR, (v) Kz
E—10m Dt A i, (v) KRIZE—18mois
HERICBRTH D, B (1), (i), i) Eoflasr
B&LTE, E£ciBELAE-FHE=%FHD empirical
eigenfunction ® v — 7 (EX Y, JER (v), (v) ©
WAL TFEREN Th L —10m, —18miz—ZFiT
WAy Vo BE LR, ThbOt SRS CoRPIcRk
HTHRLTH S,

ML BT 570, & & CIRXBTHE & FAgo
FEVTEECEE IR D & H L=FHDWBRKF A empiri-

DEPTH(H)

Sm

COURSE NO. OF TRAVERSE
-80 -60

B-6.15 —Fihfllo I —HFLERTRD A,
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FIEENF oA 85 R OREBE b 2w T

1000 m
-120 -100

COURSE NO. OF TRAVERSE
-80 -60

DEPTH(R')

E-6.16 KE—10moRr B FRO A,

cal eigenfunction 1 HRATHEINBKERS b %
Rdtc,
ho=coesstcyes: 6.9

ORGSR, £OF - EHLFEKE (—FHD em-
pirical eigenfunction) &, #/NZH (HEBUED
empirical eigenfunction) *Bkk LT, B /cHBET)
BRA0Z¥li+530Th5,

HER DT (6.9) ATHEI AL b 2ERF
+H LTHiVG DN, E-6.13~E-6.17TH 5, “hb

- OETIIHENC No., @it KENELNRTED 1 B

A 1mitl%T %, TERBCTSTHBREERHD 1
BESTH 5%,

B-6.1312, (i) o= FHO- -HEBY AR E
BO Ry XRLICIDTHD, chicdkdE, 196251
ETHOHMBRTH 70, BfEpooicon THKR
ZZMEL, 193FcRE L OlBIit-TWLW B &M
BHbhd, O iz, MEEHH FEREFIIC EL-

No. —124 OfE TAFENEL 725 X 512, HEHREC
& No. —44 DR TRKBENERL b X 5L
EERFRL TV, ZOHEECHEREFHOR L&
Z A%, No.—104 M & No. —64 it HFEL T
5,

B1-6.1412, (i) —Fipfio + 5 7 EH L Hg
Dby #RLICLDTHD, BELTEEME LTI
£ & &3, 19634, 19684E, 197340 AL, AREHF
CRE—FET, TnLUIOBciBM LS EH TS L
5 SERMPOMHEBNFELTCNHZ L THD, Fic
WBREFRTIHDIBE, BEHOBLL- Bz No.
—124~No. —60 DREIIBRETTENTIBETR AE T
L, TOEEOA—F 12 1X10m TH5, FLL
FEFHOE LT BB, 1ETAELELIEIELD
B HE Disv- X 5 THDH, ALEOEFLHUSE
TRE > ~H LT3, —H2fhkklehdi L &,
B-6.13icRohiX 5k BT o, bEaLEbod
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AR5 msE—IE- B & fiT—
COURSE NO. OF TRAVERSE
-80 - 60

-120 -100
- : .. 636

DEPTH(HR)
l’ [
~

" 67 12
68 5
o———O——b 68 11
——
B/B/a—g_‘e_e/a—e—g\a\
[Tel D_E\B—S\ﬂ_ 69 10

W =110
&\\x_ka,&A?*/**/ﬁ 725

Sl

__B_e.——a—-a—fa“ﬂ

__7310
g8 8-

©-6.17 AE—18moHS &Rt Fgo b,

BB b5 X 57 Lidiel, BEFACIIZIE—ET
H5,

B1-6.151%, Gii) —FHH - —TEH 4 d R il o
hy RLIELDOTHS, = ORE EoLEMERIT,
B3-6.13 & A 1962 4EDFT b OiigEN b, FE LY
CHRGANCZEE LT, 1973F it AL DRIz - T
Wh, 2D X5 BN T No. —124~No. —108,
No. —108~No. —56, No. —56~No. —40 D&kt
ThEhE &% - THEbY LR ARk L2, &
BELNE No. —124~No. —108 DR C# 548, No.
—56~No. —44 DOHUE THIED LRI & 7> T B,
EEHRASERNAOEREN DO TEL RPHRER
13, EOBFRKETIRDOhIZ & THB, i, [
CEDEFEELHE DT — 21T, I{LUTWBFRED
B-6.14 i3 X D—FKizRbhisy,

B4-6.16, B1-6.17 1%, thTh (iv) KFE2E—10m
O REERCEER, (v) KRRIE-18mOH AL #Hia
RED by #RLEDDTH S, chbicksde, XK
B 10m MRDBETIE, BEBRANTEAE R &

MNhhd, LHLE-6.16 D AL, i3 kR ELTEHTY
HHEEYRBITAEHA LT E->T W5 & &
&, B-6.17019724, 1973%#Z i No. —124~No. —
100 DHUK TEBHAE LT B2 ERTED BRI D,
Zht STHEOMITRRY T LD &, EFeBai
Mtk FEDLNBAT H OHMEN, Er17cDiIoh
CHfFANE R Y Ot BEL T L<Blg, (i)
(i)Gv) D& B oh, ToBEER GiD, (i)
BWTELL, (v) TROTHREBOHLhBILTER
Vo CRIZAETLHELAR IR XS5, TOHIRT
PR 2 HEE R A 5 LB I KT —10m B
BO S 7EROIRIC S o cb D EELZL LN B,
—FhD - TR BB k, (B-6.15) i3,
FIEEN DG RSB HEE BHEAMS B k>T
D, Tt TELORI A= F 5 7&K em-
pirical eigenfunction OZEBHAAOBAZL & —FT
Bo DT &I HEOMANE 2KRITHENTHLR A
— -« } 7B, —FihO - OEBHOEENWL A
FRTWHBIEFERLTWS,
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FATELER 1N i O B i R D IR B A L D T

b7 7 DB RT3 5 EREORMEE, ToRM
L E-6.1205, FMEFNIETIHRECMHESE,»E 2 LA
b, ETIIBRFETE Uhlik 1X10°m BEORHiE
13, TOBEROF — L - b, —HibOBEDM (outer
bar) o AEO R L Ricd 5%, LrLE-6.15T
SO X S -TARTI Z ORNEI B LA EF
ELTwIsvy, dERE ST, BECI-THELS
BMLVWEA X » TER S B REME CHE D,
F7HEMATH2EDIERTAC &l EE LT bR
P IANREHRER, —H —RFEMCHEREY
ThYH, TIRMATHIBIHERTI &b, 1B
BEHE UT 2R IBED M RIBN B 1T 5 8
WD ZDFRER LB IDEELBND, E1FF7H
R > TEBER LS, ARLED
FE LR EDLI o7 —HK LT 5,

7. & Ei]

LA E19625E 2 51973 D 11ERIIC 37 5, FIRE)II
il EEDOBEMH ORI X - C, UTOREHNHL
il Tishb,

1) L, RANBHME(ELLT

a) BREIFEHER KT 5 BER O LI,
Bl-4.2i27R"3 X 5 e FIEE)II o gk st 5% L
WRIEBER, HEEO BEIRERLLC T 5 F L HERE
A, FEOFEEIhs X OTE IR ITE COXE,
eI« EHEE OHER 3 Y OB R ON, FE it A
kT ARER L - TEERST RS,

b) E-4.2ic XiuE, TOfhdIRTHIA < KR
NEHLTWBA, & O14ERK 30cm A bicks XA
LEZLhAHBUTRYERT DL, EBBGITH -
Wb A REBE LTIERT LD TR,

c) IREAEGREOHEITER T, KEDORVW-HS TH
LI REOBRBZOEZENDH LA, HFUIHEIZET
BN LT D, BRABETIEY > T\ 5, FIcHER
fHEN IR AR cfRB B L X S ieh, B
B R BEe D Iellek, L L, KEORWEGT
12, 1970FZSINTHERIL, , TOBROREEEHI B
Todh, 1973ERH A TCRREBYRTEREL> T D, &
i, ZOHUIRMIN0ED X 5 I RE LG IR
Fo REHAKS IV REERTHHEE2DIB,)
DEETIEF LHEETT 50, BERL LABV-REHE
FxEDZ EXR LTV B,

d) FEETERSTIATE 3 X OTEBBRMGE, WEER
B R Fo0Iing T, REFHTICTHHERREM

§b, SO, 1MEREZALTE LW REBYRTEE
it »Thvb,

e) WEHMMh&OKREEY, & LIGAFEHLE U D
DTHHH, AESSVRBOBERIK D 50

D UEOHWEELEBSEROMBNLRD L, I
BEREL, TOMEDEELEDTHACHE, MBS
MTEY, HEERE YV CED*HHLEBCBLE-
TR,

2) FEFNACHEOZEERCEALT

2) FIEEIF o fimoBEERPMNE, BEI1FEH
TE LLFB L, Tl ORI ¢ OKEHE M 4R
T2 12micE L, TEME 11,575,000m® OFL
Eich, & OHIRTIXNEERC 40~50cm DML T H
HELTHBMb, ThEXEELTH LLFERKETH
1.6m, +&T# 8,750,000m?® DA &Eish, Th¥aE
¥ 5% & # 800,000m¥ED L BEA E DB, O
oERDMOBEAZ, B SR T REOBATH
SWTEBEOBCRAEA LTV 5, :

h) ] ORI 31 5 RS KK AT oHER L ik, A
FHANER L ITESBRCD Y, TOBRIE-S. 51
RINB,

D moiimof e ERBMOFROLEL, FEA
DYEFTID 2 & — v OBE(L L BEBREY - TV 5,
Tiehh, FMEOARBHIE AL CERCH Y, M
WA EICE - THEH LT 5B, SRDMOBER
BEBCTHRIEY, B CHCRET MRy Ty,
TERLRSHAARIC X D, AT B> THET
e, SRDMBERRERB BB, FHTHE
~ARETDH X5 b,

k) A oaimihE T, KEXRGE, WEEkoE
ML, MINEROEBCERTH b, Thix, BT
ARECHEE LT 5 HROEENFEL, @0k
BOHVEAECHL Db EELBRS,

D AofERof oML, 19635 & 19664 ¥ Tl
HREOBMHGBRCETCMY, EEPHIELEALR
bAoA, 1966 HARIC X » CTHED M TR H%
i, BDMNIFEBEMRCE &AL X 5Tk ), £
MR I D, COX S5 cioDMOTLREAR S, 1
JNFEEAF R Clclcd e Ex bh, Tk, FHEAET- <%
—vOFEL HBEHEL B,

m) ] oiRPUREOKE L FEL F-£0 HEEiC b
D, FRRENLEIINLL & B BER L, —ERiT
T3 IEN B8-5. 1T 1271 X 5 Btz b B,

3) ARPUBELCONT
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BB -mE—E-# &K~

n) RGEDRI-TEHEINZBEDMOBEQL
FEENM A LE, MBIHRaAKENZ T
7 L3R, BREFTRCARLZE > TEHLT5, &
PRI [0 IR IR BT R E DR T, 3%
RK2km BEORMEH O Lz, BENEmEEDO/NS
IR E L » T B,

o) R UEDELKE TR, BEDMOBEE L FDs
itk —NLEEAEEEET, BERCELDTHRL
Z DWRTIE, XFCERIN-DMNE ERciiz
EAERRBEIR TV B,

p) FTEEINE O b &R TER R E B iR D0
FOMOSHD Ui, SR 3 71— 7res8L
8%, #1963 FE 05 1966 F£ 2 E BHM T, HE
2km BEOCHEDMD, oORREPEFERLETHEL
CRERDHNCRRELTITE, EBEHRCBEL>2H
HEFACH D, I, 1967~1968 45T i HH
BF COMBIZ D AFER 1 ~ 2km OB M FHET 0%
B, O HE=IR1968ELIRI73E T BT, &
DRIFTEEF 5 b rhRICE B ki T 1 km BEEOR
MPEFEL, FhOORMA 250m/EBEOEE THS
FEBEH LT3,

Q) BRRCIIEEAFROEERECOWT, eigen-
function %A\ CHIEERBROREH 177 » 1R,
eigenfunction D& 2H, TicbbiBEDMBHELED
FTHORHBIGHREC OEDEFELELD & — v W ALE
CXoTADD /N —-FEFGELED Libh ot

) Ff1o -7, FEEIE I oRRCR
bR, =2 TixC DOffidt 4 ~ 5 EFHO BN ED S L
Tk D, ZOFHDE— 7 2FEF O T iREOEE
Y- 7 E—ERBRTELDTRIERLTWS, Tib
b, MEFIOWEIKE - LEOBERT, BED
I RE LT Ino T B,

s) #2710 —72%, B No. —84~No. —76 (fq#
B o 0oF 1. 4km 25 2 km D) HT Ci3 196846
POC OEBRAMI R AR -T2, BfioH
IMBIXBEHCE G EKRE L, P OEBOMAE TR
REEGWEBR TV 5, COREOERI, p) BTR
RICBEDHOBEHZELLTWAIDEELBRS,

) F3sA—7 (EFIN»G2~3km BEDOH
B o4 —7 CEEREMORE 1km BFED
HIR) whd T, CoEoRMWEBRNLETETE
{ieh, B3 7V —FTIRI0E, B4 7N — 7 TIR20E
BEOREYRT XI55,

w) CoRE(LOFETHEMY, HHECEM < oh

TR 72501, REBOBRE W > T ORI HERER
FIZFEOL 5o 7cn EEBVGBEFEMN S D X 5B
na,

v) BRI THAOER I OWT, FUL eigen-
function 1= X % HIPEILERD BT R T
X, BEDMNOERLES 2 2O X 0KE—10m
DRERTIE, 4 &I FTEIFNICREL, HEHHE
BTaBEA%2RTOATHSD, L, BEPMHO LS
7 DEEFESARR TR, WIBOEBRS O E 2B
R BRI AR R L, 4~ 5 FEORMIRI cRA
HROEFHOK E IOFYED, Hx sHECH B, K
B—10m AR O PR TiX, EBHOKE 2B BREF R
FH—<H 5,

8. H&Lh &

FREC R T, 70 R EOMR OB Lok
%, BENCT bR TEERIER RIS OF
WL, SEOMBRDZHELWELMT LB EE L T
%o LDrLighih, BEOEEEDHMH 2\ 38 &0
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