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The Relation of the Damages Caused by the Niigata Earthquake

to the Topographical Conditions in Niigata Plain
By M. Takasaki, T.Kanakubo, M. Kobayashi, M. Minobe, H. Magome and K. Ogino
Geographic Section, Geographical Survey Institute, Tokyo

Abstract

The Niigata district was suddenly attacked by the destructive earthquake on the 16th June 1964, The
writers, members of Geographic Section, Geographical Survey Institute, carried out the field survey of the
damaged areas and compiled several thematic maps by interpreting the aeriai photographs which were
taken just after the disasters by the Defense Air Force and several survey companies. These maps are
titled “Nii- gata Earthquake-Outline of damage and its relation to the topographical condition” and are
drawn to a scale of 1:10,000 for Niigata city and to a scale of 1:50,000 for the northern half of Niiga--
ta plain. Wealso drew a general distribution map of damage by the earthquake to a scale of 1:200,000
for the areas along the coast of the Japan Sea.

In process of the map compilation, we intended to ¢larify the relations of damage to the topographical
conditions, By these investigations the following are recognized.

1) Severe damage occurred especially to the newly constructed land features, and to the abandoned
river channels, inter-levee lowlands or back marsh, as recent deltas and coastal plains, and reclaimed
lands. In these areas a loose sand layer lies near the surface of the underground, and the ground water
level is rather high, Various types of deformations occurred on the surface of these areas as the result
of the quick sand phenomena in company with the earthquake shocks. Sand and water jetted from the
underground, depression and swell occurred on the ground surface, and a large number of heavy build-
ings were sunk, ftilted and fallen.

2) Some damage was done to the alluvial fan area, but cracks and sand-jets were found only in its
marginal zone of springs.

3) Damage was hardly observed in the sand-dune area, excepting several landslide-type collapses at
its inland edge, and sometimes local deformations were found at the bottom of shallow dents among the
dunes,

4) The most remarkable damage was done to newly abandoned river channels which were plugged
since about 300 years ago.

5) In general, no damage was done to the natural levees, except several cases of damage in the areas
near by the river course.

6) Analysis of the data of boring cores in Niigata city has shown that a heavily damaged area corre-
sponds to the area under which some buried terraces and valleys are recognized. It seems that they
were excavated by the meandering streams of the ancient river Shinano and the river Agano on the

coastal sand layers to the depths of from 8 m the buried terrace surface to 18 m (the buried valley bottom),
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and the fluvial loose sand layer lies on these subsurface topographies. By the way, damage was hardly

done to the coastal plain areas consisting of alternation of sand bars and their back marshes, under

which the thick and tight marine sand layers (N-value is over 20) appear at depths of less than 5 m.

. MECHREERESE

|54 M BB e B 0 T R BT M tE, P U E B
LT, M X AT s BEoREYREL TEL, M
FI39% 6 BI6FA 130 2 4pim 3o Ly $i B i im0 T
(3, BRERRYIN T o s BT AR @RI L 0 TR TR
A E ETBEBREW A, ORI T
IEF40% 3 B ST L, HEAEMc R L7, 1K
Bix 3 ST D, WEOL - L AR L ER R
Hoizou TR LA L SRR SO kA
(EA 7 BRI 28 wx ko, TAEAMNE (B
BERGOE) e R » (10 - SRR 3 BT hic AW
BEEA0F Sl TTERELDBALL, ZhbiLE
0, FERGCEEOBESEOSTREY. Thod
2 R R - o s TIREARBRL, &
7Y B 7T Stk DRI AT B BT L o ]
Bk lLical o ThE

BEHEE LT, nm@%ﬁ%H@Mﬁ&wx@%
HoEEdE A BONSHIEL b, LRI O, g E
L BB RO, METh- T, FoHALES
GEEREBRRE IR 25 ey w B (B
PR, BRCEREESY, 1A 1 AT (T
7AURRE, FET) C B REoRR ENETE
FoIRRREEE RO 1 4y L 4R EEE AL,

2. BESHOEBEFCHTIEN

P IR R A 3 & 5 R B R g b
Ay r oy VBR (R FoRBROMEIERS) 12 X
AEHENHEL L L, BEEFCOLTDS DR
SEARRELL. bhbh oS L alda, et
L5 T AR s R o EN e RS s 2L
IE LA, MEMLEET BRE, BRET B
0, Mgk, e BRgpEc Lot o oBEh G
A%, FhbORWBHRITI RS Ry X LT
ol % Y, BERHE, 1 dEkaAiFRBRL, Th
b e AEERE L T 5. IORUOEENL T
1820 kit BN O L RO R R
LT, b IR O BFT Y R R e A 1 IR
THED, HoT, EUCHRECH LMo T
Mt B e R k3 B fERRIE O F R R E T
FuhkErbh, BEELSHEOERILETA L
ArEaiokBhhd, FBiHEd AT —ERE

LCotE o, Tre b ET IR L LD
S X B TR ARG S ORTRE COfMd
Mz o TRERR TR, ¥ iR L TR
FOSSIE LA LT L B IR, UEHbii e o R
G an s fHlERyE0LL S,

3, SREECHITIRBHMIME

s VE T TR o0 X 4% 100m BB g s EEEE
HEF D o THEGCEIE S TUA, Ll Wilio
fork L fe MR 2ovD B B O IR 0 4 TR & 7
FhE L REEEA D, Tabhigkn, bRE
PO, REomERst, I E R R L A F
FoL A PRTHE L A v bt BURIC AR R, 5
ek BERE, R fU% L TRHIREETRE, =
TSR B I S e R R PR LT
. SR ST, ML, WRh, WA, Bk, WO
[0 70 & OHFAR b, o SHEE BB S E R
Ml F, WAHEIE N K OWENE Lot WEEOR
FT G R L A Rl kLTI, BIRSEEOSIE R
M I FEL, ol FAREHATS, MEALET
M F A MBI B o7 2 B2 bILT VB, AR
WG T b - AR s T B4
DFEAET BN, ) FEFARONEYEUT
VA O, iEs TR L A T B Thvol F AR T
MERTWEI EARRMTES S,
AT, AR B BRI L OR G,
e B BRI 6.5 FORERE (T R A A T
ey, BREROE AR b, +5 L O T 2T
CIL PSR A FEsh b AU o, S BB s U
F oA, AT L RTE TR, BTty oK
SR OREYEL TV 2TaH 5. R &
B TR e T HERT 0 H RSB TIIC L TR R i R B A
i, & CIciRine koo e BB AT TR LT
LB TiEi, BMpsE BEL TV MEDL
5 B SR R, WBREREFC TG
IIFREOBMAES 6N D, MR R LT
RO R e B AN PRI TR i & T
BLVEER#ES-TV D,

o EFRTEARBHOL D &, EOREEEE
izt E.

a G

— 14 —



Bt o g &

WSRO L - & LEETH -2 TA DS
&, B H 300 EATLIEROET LV LD L DicinE]
At Wil EOMBEERBL T 0, £ b LT
vy G HEC I 2 Bl A b ol (& A EHHY

T T WAL 8T 1 R ETREF o R B s A0
DEBERLIZLOTHER,

T B Y00 D R A )

M et R Ay

[R— 1 B FRFALE B E
Shifts of the river beds in Niigata plain.
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