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Introduction to Geographic Information

on Disaster Prevention

Since the 1995 Great Hanshin-Awaji Earthquake, Japan has been particularly plagued by
major natural disasters. including the eruptions at Usu Zan and Miyakejima, the tarrential rains
in Miigata, Hyogo, Kagawa, Okayama, etc., and the earthquakes in northern Miyagi, off-shore
Tokachi (Hokkaido), and Chuetsu (Niigata). These disasters have emphasized the urgent need
lo compile hazard maps as a part of emergent disaster prevention measures,

BWhat exactly is geographic information on dizsaster provention
for creating hazard maps?

This tarm reders to the geographical information that is required for making maps that are used for dealing
with natural hazards. Such information can include the soil structure of an area, charactansbcs of the bednock
and topography, past disaster history. locabions of shedters and evacuation routes. and S0 on.

Geographic information on disaster prevention means " landform,” “ground conditions,” *disester-related
facilitins such as sholters.” elc,, that are used for compiling hazard maps for potential disasters such as
yphoons, volcanic erupbions, and earhquakes.

Such Iinfenmation is depicled on Land Condifion Map, Land Condifion Map of Volcano, Active
Faull Map in Lirban Ares, and Land Condition Map of Coastal Area, and provides basic information for
crealing hazard maps,

Thematic maps showing geographic information on disaster prevention

Fexnuior preveenion momsares

WFor heavy raing: “Flood Hazard Map™

BFor voleanic sruptions: “Valcanic
Hazard Map®

BFor santhquakes: © Earthgquake Hazard

Map™
WFor liguefaction “Liguefaction pateniial

) WFar tsunamis and tidal waves: “Taimami
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B What exactly are hazard maps?

Hazard maps are designed o reduce the amount of damage caussd by natural disasiers by depicting areas

where damage would be likely o occur, the locations of disaster-related Eacifies such as evacuation routes, and
other necessary information. These are also called hazard prediction maps, polenfial damage maps, "avoid”
maps, and risk maps, among other names.



Land Condition Map

EWhat exactly is Land Condition Map? W Areas of use include

Land Condition Maps ara maps that provide the basic
information that s required to formulate measures far
pravanting Aoods and landside, Tor maintaming land
qualily and Tor planning regional development. -
contours (1 mater intervals), disaster prevention facilities,
and s0 on. These maps wene made hecause flooding
and tidal wave damaga by the 1850 lse Bay typhoon was
deaply linked to landform

BWhat are obtained from these maps?

Ck 1-meter contour lines show aneas and depth of

CLandlorm classificalion of low-land areas shows areas
winerable fo dsmage -

OrLocations of existing disaster prevention facilities and

- shelters, and selection of suitable locations of them

M Main Landform classification categories of

1:25,000 Land Condition Map
HIiH Lower surface (terrace and table land) Vallay plain fflood plain
| Colluvial slope Back marsh

||| Sedimented ravine Former rivar bad

T | Anuvial fan Raised bed river

S22 | Gentle frontage of fan High-water channel

=
i | Tahus " || coastal plains/deita
T

| || Natural leves Lowe-water bed, shore




Volcano and Volcanic Base Map?

Thesa are maps that are mainly used to provide basic
information reguired to pradict volcanic damage and
formulate disaster prevention measures and plans.

Land Condition Map of Volcano show lava beds, pyrociastic
flows, and mudficws farmed by volcanic activtios, and
disasiar tacilities.

Volcanic Base Maps are highly accurate, large-scals maps
having contour interdals of 5 m that show details of
topographic faatures such as craters, lateral cones and
valleys,

MWhat are obtained from these maps?

OiLocations of past craters, lava fiows, mud flows, debs
flows

CrPrediction of flow path of pyroclastic matesals during
an eruption {5 m ocondaur interaals)

CrLocations of existing disaster prevention faciliies and
shedlere, and eslecbion of sastable locatons of them

B Main landform classifications of the
"Fuji San" Land Condition Map of Volcano
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Land Condition Map of Volcano
and Volcanic Base Map

BWhat exactly are Land Condition Map of

BMAreas of use include

Agains
Eruption
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B Main map terminology of the

"Fuji S3an" Volcanic Base Map
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Active Fault Map in Urban Area

B Areas of use include

EWhat axa::tl; is Active Fault Map in
Urban Area

Thiey are maps (hat show detailed locations of active teuls Against
and active flexures, In the aflermath of the 1995 Great Earthquake

Hanshin-Awaji Earthquake (Hyogo-ken Nanbw Earthquake),
there was & dramabic increase in the demand bo compile and
pubScly release information about active faults, especiallyin ™|
areas of dense populalion. In response, the GBI worked with
research on active Taull ko cresle thisa maps in urban areas
that are vulnerable to damage from earbguakes.

BWhat are obtained from these maps?

OPracise length and location of actve faults

OLandiorms used in assessing active faults

OLocations of existing disaster prevention facilities and i
shelers, and selection of suitable locations of them

B Terminology used in Active Fault Map
in Urban Area

Active Faull ssssesss | Eathguake Fault
Active Fault
memmme | ntidingt —fH— | Trench Survey Site
1L | Active flexure waxm | Name of Active Faull
mmmmmmm ﬁmﬁﬁm Trace — — == | Presumed Active Fault
— | strike siip e E{Fp‘rﬂﬁiﬂl I%cémg]Fault
rrrrr | Dip Slip —— | Active Fold

M Section of the "Akashi" Active Fault Map in Urban Area




Land Condition Map of Coastal Area

and Topographical Map of Coastal Area

EWhat exactly are Land Condition Map of Coastal W Areas of use include

Area and Topographical Map of Coastal Area? .
| AQFLI:.:::MHM h |
wave

Thess e maps that mainly provide basic mformation

requirad 1o forrmulate messures to prevent disastars by
teumamis, bdal waves, coaslal erosion, elc, and for b develop
and conzerve coastal areas propeny.

Land Condtion Maps of Coastal Area show the elevations of
tand areas (with 1 m confour ines), landform classifications
and constituant of the soa bed, disaster provention facillies.,
and ather nformation,

Topographical Maps of Coastal Area show sea bed
topography {with 1 m contowr lines), port and harbor areas,
fishing ports, and por facilities.

BT of raphical disaster
p?ep::ntluﬁ?onﬁ.haﬂun depicted
Dnfarmalion on epography wulnerable 1o isunamitidal weve
demasier basad on 1 m contour knss and landiorm
classifications of crastal ansas
(il ocations of existing disaster prevantion Tacltics and
shelbers, and seleclion ﬂifl.ﬂtlhll localions of them

B Main landform classifications of Land B Terminology used in Topograhical

Condition Map of Coastal Area (Sea areas) Map of Coastal Area
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Relationship between disasters

and topographic / ground conditions

The following chart lists important peints about the ground conditions, vulnerability to disaster, and
things to note about disastor provaention for types of landforms such as uplands, terraces, alluvial fans,

fleadplaing, back marshes, and so on.

Ground conditicn, level of disasier vulnerability, etc., in the table, are based on empirical
observations of past disasters and should not be considered to be clearly classified.

In addition, in man-made changes ground condition and vulnerability to disaster differ from type of
construction method and also from the landforms that existed before construction. For example, even
In the same embankment area, reclaimed areas in water are vulnarable to liguefaction, while housing
areas crgated by filling in valley, etc., can fissure and collapse during a major sarthguake and
embanked slopes run the risk of collapsing.

avalanche

Cimmimsd ipuslicy Vulnerahilidy s
Lunslferm typr (A3 pood-E:bad) | dismiter Frinis bo nube im disasier prevesion
Terraee ST ubeel Bamd Pear terracescar, 1here 8 & Eanper of LSl
Furkermeng, in depressed oreas of lersce surfsces,
Upper. baghmidile surfsce i g T heawy ries could cause inaide woisr inusdoion.
Loves Jorwer surfae AR Uccusional inslde wines
okl o
FMeedmont ngereded slops 1] CUeensinnal debris In valleys filled by sedimments. thene i o desger of

detris low darrape deming hedvy P

*| Lovwland, relatively higher amd well drasined

Allrvial fon, milural levee B

Sandi pravel bank. s bar

Dt avelanche

Fiver Mooding

Inside wuler imsnatalion
High 1= Nasiding et

Ulsuadly there is little donger of immdaom of

Dl bl dhartingg o Dhesoedl. Thiere ig iurdation during
hezvey Phossdds, bud inundation is relaiively shalliw. In
mkdnion, & water dralss well, the period of
ininidation is shorl. On ssnd bars and samd banks
near cowstal arens, high tides con cause inmdation

Coastal plain, dehs

Back marsh. Frome niver bod 'S

Dasrapges by garthgunkes

Sand dune Clicaninnal ssunames

"2 Laalanid, general surface Raver Nooding Thes srvzas mre penemlly vulmerable 10 Good

: Inside water inundation | demage. Thes is especially tree of Back marsh asd
¥alley phaim, fiood plain D High tide Noading P frvei chammsls which, being kowe-land arcas, jemd

10 hold stagnant cveriliow froe mvers, eite., for s long
periml of time, Furnthesmmore, fhe ground conditems
mre wmllby bail, so these areas are severely shaken
by smmbquuake and vulnerahle bo gaiage ke-indugal
larrgipe

Mun-muide landiorm

Rechimed med drmined Band 1wsierway |

Filled wg anid hasfed up surfise]lomdaml)

Filled m valley, pic

Raver Toeslmg

Enside waier inunilatinn
High tide Megsting
Damrages by garthguskes

The depth of mendation and degres of flood damage
depend on the height of the embasiment. Ordinerily
1l preriesd oof mwmsaliniion 1= shoet. Dhuring strong
carthquakes, land made by recloiming ond filling
waler Boadies e volnetebde o Biquefeciiog. Filled-m
arvas of mavines ore vulnerable jo darmapes ground
such s depressing and fissuring,

coarsa sinucharal alemaenis

fine subslanoes such &5 sit and clay,

*1 Elevatad areas of kniands: Lowiands are genarally mona
vulnarable o imundation than upiands, drainage s poor, and e
ground consists of waak sods. However, 85 (hase akevabed ansas
are somewhal highes than genersl lowiands, thay drain ralatively
easily, and their ground = betler becausa || consisls of relabiely

*Z Ganaral areas of lowlands: Thase areas are nal much higher
thain coasts and rivers. A a resut. this ground is eagisr 1o
inundads than eevated araas and 1l is poarty drained.
Furihamors, Hs ground is weask because # consists of manly
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How to get geographic information

on disaster prevention
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For more information about geographic information
on disaster prevention, please contact

Disaster- Prevention Geography Division,

Geographic Department, Geographical Survey Institute

Address: 1 Kitasato, Tsukuba, |baraki, Japan 305-0811
Telephone: +81-29-864-6917
Fax: +81-29-864-1804
E-rmail : disaster@gsi.go.jp
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