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Flood area simulation map

* In Japan, since 2001 , MLIT( The Ministry of
Land, Infrastructure, Transport and Tourism )
and prefectural governments made maps of
flood area simulation about major rivers.



Flood area simulation map
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Hazard map (made by local government )
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Water depth calculated unit

making flood area simulation maps
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50m grid overlay
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2m grid overlay
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Compare 2m grid and 50m grid
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using 2m grid ,we could tind that such
a road on bank i1s su :)merged of not
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Using fine grid is better



How can we get
such a fine grid elevation

data ?



We can get fine grid elevation data using
LiDAR system
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ALMAPS(Asahi Laser MAPping System/Aerial Lidar Mapping)
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Types of pulse mode

—

Near Infrared Rays Beam

1 ;First Pulse
2 ; The Others

a3

3 ; Last Pulse

Receiving mode of pulse

Time = Distance

Distance(time) between
receiving pulses

—

L e —

Elavation =

Reflection

First Pulse

Last pulse

DTM ; Digital Terrain Model (Last Pulse Mode)
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Using 2m grid elevation data from

LIDAR ,we could make fine flood -area
s1mu1at10n maps

/ii'mgiilziﬁtﬁﬁﬁ
A ‘- ,:_ =" -

esne § Bl _ 260mEE A v 2

N
T 1 AL LA

i e o
= B = i 117 IEEN
A L e=r =
25 . —~ ER W i
e e A L [ N
e y

| 1! |

1l

\

h-x ® » i S RmM -—,. -] m HEE A v a
I_’T—ﬁh - .mﬁ;ﬁ RS e %gl

1 9]2) S
—

‘;-“ 4“": |

-— e wf

,—»'.?l 8 518 A I | .
j— S REN =T T I &1t
o\ FRRR R PR < o
g ] N T [T kLT TR ¢ s = A 9
F o et e o | 20 H A o oo BRI
o R H PP TR PR =) —950m 318 A v o = AR
A o el TP ] Bk A R S = AR
ohe——ae )\ [ e —2m

el e apey S [—L |'Hight of water surface were

i
|
r
z

|

< — > Calculated by 250m unit
«s»> A
A 2m 83“ 44— 250111 §+§ RSF TS, :

-— L DO ER AL
L 50m HIARE A o 3 = B AR KIE

_Water depths were calculated by
| U s - 2m unit of ground elevation

e




We could get tine ﬂood/’area map
using LIDAR mapping
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There are many flood area simulation
data by 10 minute every assumed place
where bank overtopping

40minute

30minute

50minute

20minute

60minute
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We can see assumed flood area
° ° /
vary with time

7E RERE E1-W Y0 RESQ IIUE Kbh 2RR ANTH

NmE@d e RRPP ~rORLBFEYPALDR I D 5" K

@ Quantum GIS 1.5.0-Tethys - MMERBEIATL

=zl =
. W » g . L = ; i - = ‘
ZAdCNRo payD PR EERSORRe I PARARAQAKR L0 ~~900BBAMDC
BEERIERRE ®' RE Z 1 i e N/ N ; : 3 N f
mmEntE | e ( :
BRARIBPR
o HRIZEFTA HRIZEFRE
HRIREPRC HRIZEFAD
- FRTHELER
o iz H#E
MEFR L= —5H8IF -4
BERESE
o BREERENTIE BEEESEETE
RNGREFIE
| Z2AUEhOFEY

RIS IRRACHIE
| SRR ETI0E D

DhEERE
e ik
RSB
03 wikEs 2 SN ; .
a Gl 1440/ 2 RSN 7 1 a N A ISET
wEERAE | MEOR ‘ ' 5 D) 7 Y S FAD L s VeSS
(G ] () . e
(2 G A O S 2 e 1 N SRS v )
S -19843,20705 R ][ 124798 [ v




/-

’
/

10 minutes later after overflow
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20 minutes later after overflow
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50 minutes later after overtlow
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120 minutes later after overtlow
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180 minutes later overtlow
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Using such ﬁne flood area data

pa——
_—_—

* If we have network data of roads, I though't
perhaps I could make a program of searching
route system, without roads of submerged.
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How can I make such system?
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When we would make a system

about searching route,

* [ think, using pgRouting is a best solution .

o S
/& pgRouting \_d}_
< C 9% http://pgrouting.postlbs.org/ > BEIJ G- &~
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Search
. Login = Preferences Register
LJ . = r LJ 4 . . " d
Timeline Roadmap Browse Scurce | View Tickets Search | Forum |
T

Start Page | Index History @ Last Change

Welcome to pgRouting Project

To add new tickets, post messages on the

BT discussion lists or to help with =
documentation, you need to register an
This project's main objective is to provide routing functionality to =+PostGIS [/ account and loagin.

PostgreSQL. pgRouting is part of =»PostLBS, which provides core tools for Location
Based Services (LBS) as Open Source Software (0OSS). Its tools are similar to those
found on proprietary software.

N =1
Get pgRoutin - 20— \/ Ha<
Pg g = gV
. . L[ g
pgRouting 1.03 source .tgz
« pgRouting 1.02 =rsource .tgz | win32 .zip Tl
* pgRouting 1.01 bugfix release =:source .tgz FOSS4G 201 0
* pgRouting 1.0 release =rsource .tgz | =win32 .zip Barcelona
+ ReleaseMNotes
+ Older versions
Get support Quick Links:
+ Developer forum: http://pgrouting.postlbs.org/discussion * Documentation -- Overview
* Users Mailing List: =»http://lists.osgeo.org/mailman/listinfo/pgrouting-users NEW o Installation

+ Developers Mailing List: = http://lists.osgeo.org/mailman/listinfo/pgrouting-dev = Data Preparation
NEW o Data Processing
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ogRouting 1s a excellent program for

searching shortest path route
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We can add any conditions to the
pgRouting search functions as SQL

* Those conditions must be described as SQI. of
PostGIS/PostgreSQL.

* We can use many spatial relation function at

PostGIS.

* So we can add spatial conditions to the search

function of pgRouting by using functions of
PostGlIS.



But !!

Using stable version of PostGIS, we can use
only vector type geometries.

We have no functions in Post(GIS about raster
data now.

LLIDAR data and flood area data_ are raster.

So we could not use raster flood area data for
spatial functions in PostGIS.



Raster Data
How can I use it with pgRouting?

* If I can change raster of flood area to vector,

such as polygon, I could use the polygon data
for pgRouting function.

* Are there any program ,have such function ?



GRASS

* GRASS has many functions about raster and
vector spatial data.

(o C | ¥% hty
*§ google

://wgrass.media.osaka-cu.ac.jp/grassh/grass64/manuals/htmléd_user/raster.htm > B! O~ F~

0 =ofioTvo<—4

-

m

GRASS GIS 6.4.0svn Reference Manual

Geographic Resources Analysis Support System, commonly referred to as GRASS, is a Geographic Information System (GIS) used for
geospatial data management and analysis, image processing, graphics/maps production, spatial modeling, and visualization. GRASS is
currently used in academic and commercial settings around the world, as well as by many governmental agencies and environmental consulting

companies.

This reference manual details the use of modules distributed with Geographic Resources Analysis Support System (GRASS), an open source
(GNU GPL'ed), image processing and geographic information system (GIS).

Go back to help overview

raster commands:

raverage
r.basinsfill
Lbilinear

[ bitpattern
r.blend
L.buffer
Lcamve

[ category
rcircle

gimp-2.6.10-setup.exe .
#® —BELEnFLL..

Finds the average of values in a cover map within areas assigned the same category value in a user-specified base map.
Generates a raster map layer showing watershed subbasins.

Bilinear interpolation utility for raster map layers.

Compares bit patterns with a raster map.

Blends color components of two raster maps by a given ratio.

Creates a raster map layer showing buffer zones surrounding cells that contain non-NULL category values.

Takes vector stream data, transforms it to raster and subtracts depth from the output DEM.
Manages category values and labels associated with user-specified raster map layers.
Creates a raster map containing concentric rings around a given point.

i gimp-2.6.10-setup.exe




Data conversion process

Import raster of flood area to GRASS mapset
ringdal

l

Select the pixels from raster these are submerged =( depth >= 0.3m)
Create a new raster using selected pixels with value 1 and other pixels with null.
r.mapcalc “D_SINSULNEW = if (D_SINSULORG >= 0.3,1,null0)"
(D_SINSULNEW is new raster name D_SINSUIORG is original raster name)

Convert the raster to the vector
rto.vect ——overwrite ——verbose input=D_SINSULNEW output=D_SINSUI POLYGON feature=area

Export the vector of flood area to the shape
V.out.ogr ~¢ ~e ~p ~—verbose input=D_SINSUI POLYGON type=line,boundary area
dsn=D_SINSUI shp

Make a SQL to load the shape file of flood area to the PostGIS/PostgreSQL database
shp2pgsql s 2451 D SINSUI public.D_SINSULTBL > DSinsui.sql

Execute the SQL to load the flood area polygons to the PostGIS/PostgreSQL database

psal -d dbname -U Username —f DSinsui.sql




Import raster of flood area to

(GRASS mapset

:‘Q GRASS GIS Map Display: 1 - Location: kantoKasen

“'LE@i :r"'l R‘“@hﬁﬂﬁ) Ll 58l 58 i] Lﬂ;! [E|5=3| [20e2- -]

r.in.gdal

-16510.67, 2377845 | = ~| VLAY




Select the pixels from raster these are submerged =(
depth >= 0.3m). |
Create a new raster using selected pixels with value 1 and
other pixels with null. |

ﬁ' GRASS GI5 Map Display: 1 - Location: kantoKasen |Z”E|E|

=l #[[% “gl| 25| fal 5o ] Zo L] oe—

rrmapcalc "D_SINSUI_NEW = If
(D_SINSUI

RG >=0.3,1,null())"

b=, s




Convert the raster to the vector

ﬁ_*. GRASS GIS Map Display: 1 — Location: kantoKasen

sl ][ “alelel ol el £ gl e

r.to.vect --overwrite --verbose
input=D_SINSUI_NEW
output=D_SINSUI_POLYGON feature=area

T
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Va<|Va

-15741 63, 26421.15 = - WL




Details of created polygon

@. GRASS GIS Map Display: 1 — Location: kantokasen
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Export the vector of flood area to

shape file

" ) PRHIBOGRRI I T hODE DI

o lwA | Ah | P APvsy | JRuEwh | 3Taml | 4 b x
AN FEAA LTI (input, string)
D_SINSUI_POLYGON j

OGREANDT -2 54: (dsn, string)
S_SINSULshp

v.out.ogr -c -e -p --verbose input=D_SINSUI_POLYGON |
type=line,boundary,area dsn=D_SINSUI_shp |

BL3(C) B1L(S) =(7(R) TE—(0) AFH) |

I #&Te5 4 POURRALS
v.out.ogr input=D_SINSUI_POLYGON type=Iline,boundary,area dsn=5_SINSUILshf Y
|




Load shaptfiles to

PostGIS/Postgresql database

%! pgAdmin III
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Now we can search using such SQL

SELLECT vertex_id , edge_id , cost FROM
shortest_path_astar( - shortest path A star

SELECT a.gid as id, source, target, cost as cost, x1, y1, x2, y2
FROM ways as a where a.gid not in( select b.gid from ways as b,
suishin_pobygon_all as ¢ where c.minute = 30

- after 30 minute from bank break
and ST _Intersects(b.the_geom,c.the_geom))*
-- 15 geometries intersect? a function of PostGLS
4799, 3962, false, false)

/¥ source id, target id, directed, has reverse cost */




Using pgRouting

We can search route with network data  —

ut there are query results strings.

here are no maps of route using only pgRouting.

ow we can see the maps of routes ?

J7)UF) |EE) £TU—(Q) BRCAD(0) THOM) Ex—(V) ~ALTH)

IO HE| S Ol O b Wbl m| P i kesen_testo2 ¢ postores@locahost:543: +

SQLIF | B57.AbT—ENd=(Q)| AToYEIE *
SELECT a.gid as id, source, targer, cost as cost, o
x1, yl, x2, y2 FROM new ways source as a where a.gid not

M| i tselect b.gid zrom _new_wavs_source as b, sinmui_itekura a3 ¢
where c.minute = 30 and 5T _Intersecta(b.the geom,c.the_geom))

4 n Hl < »

EAEL- x
BOEN (@R | vt | EAb)

id source target cost x1 vl X2 y2 ol
integer integer integer double pred double pred double preci double preci double prec [

1 o6 1416 1235 63.72128161-28139.81082 27673.57890! -28203.52337 27672.52137.
2 1631 2016 2017 135.12131681 -28415.3309¢ 27960.21158  -28414.69847 27825.09188
3 1723 2098 2099 13.872885531 -20740.75527 24944.711631 -29738.83547 24958.45103!
4 1746 2129 2130 84.844578007 -20565.06572 24099.12856- -20562.20391 24916.032021
5 1789 1533 1279 33.16180276. -27262.96661 26116.87946. -27296.06902 26118.86315,
6 2165 2431 865 137.0864887! -25390.35404 28584.72092( -25414 61127 28449.79764.
7 241 2484 2485 74.63824477. -27224.46512 28480.78856. -27151.3988F 28465.55074!
8 |2281 2526 2402 104.95912151 -28976.22745 2671325215, -20058.31914 28647.87772! P
9 |2832 2782 2672 5.848495874 -24993,5533¢ 30630.52290: -24996.68367 30635.46320, by PHER
10 3068 2527 2533 34.48450740- -22629.8065% 29301.60495! -22595.41901 29299.01915 -
11 |3188 2558 1130 72.37560577! -23961.3609€ 29133.83748 -24001.85432 29167.08114; LAZL
13 s10n EEr 1900 £7AAOEI 1E947 13947 30105 ©13971 VEITA £721£ 07AA TA1O @ A =]




There are may ways of make a map
for pgRouting

* Web Mapping such as Openl.ayers are cool
method.

* There are some good desktop GIS tools such as
QGIS, uDig, gvSIG, Open JUMP etc......

* Perhaps we can see a map ,that contain result of
using pgRouting, with such good FOSS4G

products.



[ used QuantumGIS for this system

e Stand alone use(without internet) is required
* There are Japanese GUI( we transrated )

* We can add functions as external plug-in
program to QuantumGIS.
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A system ﬁsing pgRouting
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Route to a shelter
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There are no route to any shelter

EEX
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10 minutes later after overtlow
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30 minutes later after overflow
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Driving distance calculation
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Demo ?



Using FOSS4G products

e Without FOSS4G we would have been difficult

to obtain tools for such spatial data usage.

* pgRouting, PostGIS/PostgreSQL, GRASS,

QGIS have excellent functions for our works.

* I think when we want to use some functions
about spatial data, make combination of some

FOSS4G product is best solution.



* 'This system made for The Ministry of L.and,
Infrastructure, Transport and Tourism Japan,
Kanto Regional Development Bureau.



Thanks for your attention
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