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Spatial Data Infrastructure (SDI)

Lecture Qutline

- Spatial Data Infrastructure (SDI) Concepts

- SDI Structure and Components

- SDI Database Component
- PostgreSQL, Simple Features & Structured Query Language (SQL)

- Some Web-based Information System Using SDI
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Spatial Data Infrastructure (SDI)

SDIs are frameworks of policies, Institutional
arrangements, data, services, technologies and people
(Stefanakis and Prastacos, 2008).

\ 4

Promote the accessibility and usability of
geospatial content
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Spatial Data Infrastructure (SDI)

SDI’s three-tier architecture

{ Users and Applications J

i

{ Web Services }

U

{ Geospatial Content }
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Spatial Data Infrastructure (SDI)
SDI’s three-tier architecture

ST Desktop and Mobile Apps,

{ Users and Applications J Bl Clicnts
4 B @

Geo-Web

3?6"(';%95 { Geospatial Services J j> Web Services

standard)

Geospatial Content Geospatial Data/
Geo-Database
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Spatial Data Infrastructure (SDI)
Open Source Software / Libraries Used

Applications / Clients
OpenlLayers
Leaflets
OpenStreetMap

Web Services
Mapserver (NASA)

Database
PostgreSQL/PostGIS
Operating System
Linux (The Internet of Things)

Server
Apache

Programming Languages
Javascript
Java
PHP
Python
C++

Objective-C
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Spatial Data Infrastructure (SDI)
SDI’s Database Component

PostgreSQL

IS an object-relational database management system
(ORDBMS) available for many platforms including Linux,
FreeBSD, Solaris, Microsoft Windows and Mac OS X

PostgreSQL is developed by the PostgreSQL Global
Development Group

It Implements majority of the SQL:2008 standard (Wikipedia)
PostgreSQL License (MIT License)
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Spatial Data Infrastructure (SDI)
SDI’'s Database Component
PostGIS

PostGIS Is a spatial database extender of PostgreSQL. It
adds support for geographic objects allowing locations
gueries to be run In Structured Query Language (SQL)
(https://postgis.net/).

Spatially enabled PostgreSQL database tables have
geometry and spatial reference system columns.
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Spatial Data Infrastructure (SDI)
SDI's Database Component

Simple Features

PostGIS supports “Simple Features”™ objects defined by
OGC. It also supports the “Simple Features SQL". In
PostGIS, spatial objects are expressed Iin two standard
ways: The Well-Known Text (WKT) and Well-Known

Binary (WKB).
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Spatial Data Infrastructure (SDI)
Simple Features

- Elements of the simple feature objects are pairs of x and
y values separated by space.
- Adjacent x and y pairs are separated by a comma.

Examples:

Point coordinates: 125.2 deg. long 40.56 deqg. lat
POINT (125.2 40.56)

Polygon Coordinates: 98.3 1.53,103.18 1.8,104.97 -3.28,98.6 -3.6,98.3 1.53
POLYGON((98.3 1.53,103.18 1.8,104.97 -3.28,98.6 -3.6,98.3 1.53))
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Spatial Data Infrastructure (SDI)

Simple Features

Simple Features (Spatial Objects) expressed in Well-Known Text (WKT)

- POINT(0 0) °

- LINESTRING(0 0,1 1,1 2) /I

- POLYGON((30 10, 40 40, 20 40, 10 20, 30 10)) ’

- POLYGON((35 10, 45 45, 15 40, 10 20, 35 10),(20 30, 35 35, 30 20, 20 30)) @

()
« MULTIPOINT(0 0,1 2) *\/
{

* MULTILINESTRING((0 0,1 1,1 2),(2 3,3 2,5 4))

« MULTIPOLYGON (((45 10, 55 40, 35 40, 25 20, 45 10)), (35 10, 45 45, 15 40, 10 20, 35 10),(20 30, 35 35, 30 20, 20 30))) @ ’

*—eo—0

* GEOMETRYCOLLECTION(POINT(2 3),LINESTRING(2 4,3 4,4 4)) o

%w i 11
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Spatial Data Infrastructure (SDI)

Simple Features

In the PostGIS Database, Geometry (spatial objects) are stored Iin
Well-Known Binary (WKB)

WKT WKB (geometry)

POINT(97.1 19.8) » 0101000020E61000003AAC1D14764B58407/3F3860E94DE3340

hisT: &L
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Spatial Data Infrastructure (SDI)

Simple Features

Important PostGIS SQL functions that convert objects between WKT and WKB
WKT = ST _AsText(geometry)
(WKB) geometry = ST_GeomFromText(WKT, SRID)

Changing Map Projection On the Fly

(WKB) new geometry = ST_Transform(geometry, SRID)

Spatial Reference Identifier (SRID) = e.g. 4326 (WGS84,; World Geodetic System)
32654 (UTM zone 54N Tokyo)
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Spatial Data Infrastructure (SDI)

In the PostGIS database, geometry (spatial objects) are stored as WKB

ﬂ Delete
_Edit | Delete
B EE

ﬂ Delete
ﬂ Cielete
_Edit | Delete | 10
_Edit | Delete | 11
ﬂ Delete | 12
_Edit | Dekete | 12
_Edit | Delste | 14
_Edit | Delete | 15
_Edit | Delete | 18
ﬂ Delete | 17
_Edit | Delete | 18
_Edit | Delete | 19
_Edit | Delete | 20
ﬂ Celete

ﬂ Delete | 22
_Edit | Dekete | 23
_Edit | Delste | 24
ﬂ Dzlete

Edit | Delete | 26

LT - Y TR & [ S L R |

Edit | Delete | 30
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In the column named geom

utmclas_id mineral

1 Iron
2 Iron
3 Cooper-Lead-Zinc
4 Tin{Sn)
5 Tungsten{W)
5 Sapphire-Ruby
7 Marble
8 Marble
9 Marble
10 Jet
11 Jet
12 Amethyst
13 Sapphire-Ruby
14 Sapphire-Ruby
15 Zircon gems
16 Zircon gems
17 Ruby
18 Amethyst
18 Iron
20 Iron
21 Iron
22 Iron
23 Iron
24 Iron
25 Iron
26 Iron
27 Iron
28 Iron
28 Iron
30 Iron

depositno unifc

D001
D-002
D002
D004
D005
D-00g
D007
D008
D002
o010

334
334
334
334
334
333
334
334
334
334
334
334
111

334
334
334
111

334
334
334
334
334
334
334
334
334
334
334
334
334

depositnam
Sre Peang
Sre Peang
Samrong
Khnong Ay
Khnong Ay
Chamnop
Phn. Cheam
Stung Kleach
Chvang -Zsite
Kyg Smach
Don Ton
Khone
Pailin
Phn. Thmei
Phn. Chhnoun
Bokeo
Samlot
Phn. Chi
Phn. Prean
Phn. Rumdek
Phn. Kbal Stung
Stung Treng
Anlong Chey
Sam Ang
Tani
Chrang
Chhep-1
Chhep-2
Phn. Prolean
Koh Keo

prowince companig

Pursat NULL
Pursat NULL
Kg_Speu NULL
Kg-Speu NULL
Kg-Speu NULL
Koh Kong MNULL
Kg-Speu NULL
Kg-Speu NULL
Stung Treng NULL
Hoh Hong MNULL
Preah Vihear NULL
Stung Treng NULL
Pailin Krong NULL
Preah Vihear NULL
Preah Vihear NULL
Ratanakiri NULL
Battambang MNULL
Kg-Thom NULL
Battambang MNULL
Siemreap MNULL
Siemreap NULL
Stung Treng NULL
Stung Treng NULL
Stung Treng NULL
Hampot NULL
Stung Treng NULL
Preah Vihear NULL
Preah Vihear NULL
Preah Vihear NULL
Preah Vihear NULL

geom
0101000020E810000000000058020CB124100000080520E3441
0101000020E8100000000000A0CSE31241000000C0474E3441
0101000020E8100000000000E072501741000000A06BF53341
0101000020E810000000000080582A3184100000080BFTE3341
0101000020E6100000000000204787184100000040278A3241

0101000020ES100000000000A0120F1841000000A088F53341
0101000020E8100000000000A03333174100000080A8B53341
0101000020E51000000000004050641841000000C0318583341
0101000020E510000000000000CDEE21410000004080233741
0101000020E6100000000000E023FD104100000020DABT3341
0101000020E5100000000000403C312041000000C0E3AB3TA1
0101000020E8100000000000E0D3542241000000808B8813741
0101000020E8100000000000003C3C00410000008031 443541
0101000020ES100000000000E0A4312041000000680 18FF3841
0101000020E8100000000000E0AD15204100000080AFA83841
0101000020E8100000000000002FE5325410000008080113741

0101000020E810000000000040C8510E41000000C0CFE13541
0101000020E8100000000000E0ADE322410000000011C33541
0101000020E81000000000008085811041000000C05EECA541
0101000020E8100000000000408C041841000000E0A2C23741
0101000020ES100000000000E044011A41000000C0D4E23841
0101000020E8100000000000E0283B822410000000050CD3841
0101000020E8100000000000208C7521410000008089FF3841

0101000020ES10000000000080AC2C224100000020B4FF23841
0101000020E8100000000000EDES4A1C41000000008 4143241
0101000020E5100000000000800FF42141000000A087233741

0101000020E81000000000002042882041000000802B0B3641
0101000020EG10000000000000057 7 2041000000C0F03F3T41
0101000020E8100000000000001 ED®1E4100000020359763641
0101000020E81000000000008070BA1F41000000800BB7 3641

geom
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Spatial Data Infrastructure (SDI)
Some PostgreSQL/PostGIS Notable Users

Skype

Instagram

TripAdvisor

OpenStreetMap

Sony Online

BASF

International Space Station

National Oceanic and Atmospheric Administration (NOAA) National Weather Service
United Kingdom’s National Weather Service
Amazon Redshift

The Guardian

FlightAware

>
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Spatial Data Infrastructure (SDI)

SDI Promotes the sharing of spatial data among geospatial

Information systems

USGS \ Applications J
\
o
NS
>

GSJ

Geospatlal Serwces}

U

{ Geospatial Data }

NAMRIA

Google

OpenStreet

—

AIST,
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Spatial Data Infrastructure (SDI)
SDI: PHIVOLCS FaultFinder

/T— ) Native App is Published in Google Play Store
, | 5 GooglePlay  searcn [F

Categories v Home  Topcharts  New releases

1 My apps
I
Shop
Carasuchi, Indang, Cavite P3N "
Nearest Active Fault Trace: 17.6 km [ Hiflan
o | ) The PHIVOLCS FaultFinder
! ¥ :',,‘: st { Games Joel Bandibas Maps & Navigation *hkk k7 560 &
\ ) -
| _m‘ Family B
,\ 3 bag Editors’ Choice =
e app is available for all of your devices
I 2N 'fqﬁ The —
snduan (Aol I 2
I | o - | Account PHIVOLCS FaultFinder
4 % oo, # wre
] fuy, £ ity Payment methods
B B
e, Play Points New

; = My subscriptions

Hakiyw o [ Autech o
Active Fault Nearest You Redeem
— Buy gift card
Active Fault Based on Location
ANG. |} My wishlist
Double Tap a Place on the Map egend N P iy

Parent Guide

Web App can be accessed at http:/faultfinder.phivolcs.dost.gov.ph/
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Spatial Data Infrastructure (SDI)
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SDI: PHIVOLCS FaultFinder

A mobile and web application that
shows Information about the
distance between the user's
current location, address or
selected location on the map and
the nearest active fault.



Spatial Data Infrastructure (SDI)
SDI: PHIVOLCS FaultFinder

Users and

Applications [ The PHIVOLCS FaultFinder Application ]

o I S D
N 1! ]!

Web
Services [W'V'S/WPS] [ WMS ] [ WMS ] [ WMS ]

Databases - - é OpenStreetMap
AIST:
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Spatial Data Infrastructure (SDI)

SDI: PHIVOLCS FaultFinder

aaaaaaaaa

Querying the active
fault database using
administrative map
spatial information.
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Spatial Data Infrastructure (SDI)
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Spatial Data Infrastructure (SDI)
SDI: Asia-Pacific Region GeoHazardMobile

To make hazard Information more
accessible to a wide range of users.

To Incorporate location and hazard
iInformation for a more effective
hazard mitigation measures.

The Web App can be accessed at hitps://ccop-geoinfo.org/geohazard/

LEpI0UICABUTEEYDTRANAN
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Spatial Data Infrastructure (SDI)
SDI: Asia-Pacific Region GeoHazardMobile

About G-EVER
Recent Earthquakes (M>=4)

East Asia Active Faults

< Major Tsunami Occurences

Maijor Earthquakes with Fatalities

Volcanic Events with Fatalities

s More G-EVER Maps & Tools

‘ _ >
(00 1ea) SuruEy o R

The Asia-Pacific Region GeoHazardMobile Mobile
application shares earthquake and volcanic
hazard and related information covering East and
Southeast Asia. It also provides worldwide real
time earthguake information.



Spatial Data Infrastructure (SDI)
SDI: Asia-Pacific Region GeoHazardMobile

Al;ﬁir;ai?odns [ Asia Pacific GeoHazard Mobile ]
T ST ST 1 4
N A

s:-,:ilzes [WMS/ WPSJ [ WMS ] [WI\/IS/WPS]
e
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Spatial Data Infrastructure (SDI)
SDI: Asna Pacnflc Reglon GeoHazardMobile

CD+D

Earthquakes (past
month) served as
WMS  generated
on-the-fly using
WPS and real time
seismic data from
USGS.



Spatial Data Infrastructure (SDI)

SDI: Asia-Pacific Region GeoHazardMobile
Active fault map of East and Southeast Asia.

@ ccop-geoinfo.org (& @& ccop-geoinfo.org
B3 A ¥
g "
J A J
4 w Gyeanaju

N\

Google Nearest Active Fat:’!:m -

Nearest Active Fault 1
lap data ©2018 aQ 02018 NASA TerraMetnics | Terms of Usy
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SDI
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Spatial Data Infrastructure (SDI)
Asia-Pacific Region GeoHazardMobile

Volcanic eruptions with fatalities

& ccop-geoinfo.org

] ##) 12
Sukrajima(t §)254

Rabaul(Z/\"

Lamington(Z =

& ccop-geoinfo.org

T,okachi

Adatara(®:E X E

Asama(%®) 149

oo

Names Main Menu Distances
Volcano Distance from Your Location

286.8 km Unzen (1792-05-21; Fatalities: 15,0

286.8 km Unzen (1991-06-03; Fatalities: 43)

310.3 km Aso (1958-06-24; Fatalities: 12)

420.4 km Sukrajima (1781-04-11; Fatalities: 3
420.4 km Sukrajima (1914-01-12; Fatalities: €
420.4 km Sukrajima (1779-11-08; Fatalities: 1
757.5 km Ontake (1984-09-14; Fatalities: 29)

757.5 km Ontake (2014-09-27; Fatalities: 63)

@& ccop-geoinfo.org

EONGBUK

Volcano Name: Unzen

Date: 1792-05-21

VEI: 0

Events: Debris avalanche & Tsunami
Distance from your location: 286.8 km
Fatalities

Debris Avalanche: 5,000

Tsunami: 10,000

Total Fatalities: 15,000

Source: G-EVER Consortium




Spatial Data Infrastructure (SDI)

SDI: Asia-Pacific Region GeoHazardMobile
Major Earthquakes with Fatalities

& ccop-geoinfo.org & ccop-geoinfo.org

Banda'Aceh
.

Banda'Aceh
.

) F at (1144 2 W8T ' Earthquake with Fatalities
Calang Magnitude: 9.0
e o i g o vV Lan Depth (km): 30.0
. L E PO Ol -n WASVIT RN el SN Place: Sumatra-Andaman, Indonesia
5 Fat(f# § #1) 2 . Date: Sun, 26 Dec 2004 00:58:53 GMT
W 6.8 £t (H4 5 Date/Time Main Menu Distances Total Fatalities: 290,000

Me7A7 Fat (1115 % o —— s eeep— e Distance from your location: 4,919.7 km
MI6'5 Fat (412 3%) 400 Fatalities EARTHQUAKE Magnitude Data Source: G-EVER Consortium

raanues, ooV, UuUuU IOV (Ollaalial, viina
M 6.0 Fat( it & %) 18 ' \ J

Rat(tiii# 46 4 Fatalities: 290,000 M9.0 (Sumatra-Andaman GO AR TLE &) 20000(
ittt 7

M 6.4 Fat (11 % 2
M 6.6 F at (4% Y Fatalities: 235,502 M8.3 (Haiyuan, China)

Fatalities: 242,800 M7.6 (Tangshan, China)
yiEat (1 H #) 1346
Fatalities: 200,000 M8.0 (Shanxi, China)
Fatalities: 110,000 M7.2 (Ashkhabad, Turkme
Fatalities: 105,385 M8.1 (Kanto, Japan)
Fatalities: 87,487 M7.9 (Wenchuan, China)

Nearest Epicenter  Earthquake List Fatalities: 87,000 M7.6 (Kasmir, Pakistan) 2 & Your Location

Map data d NASA ASA, TerraMetrics

L
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Spatial Data Infrastructure (SDI)
SDI: Geoinformation Sharing Infrastructure for East

and Southeast Asia (GSi)
URL.: https://ccop-gsi.org/main/

_ ‘ s - - - 3 - .
— 2 Coordfqatrng Committee for Geoscience Programmes in East and Southeast Asia (CCOP) @
k:ﬂ'n.* Geological Survey of Japan (GSJ), AIST &>- About GSi  Privacy Statement GSiData Policy User’s Guide

= %, ea 0!
Logging In & Sharing Tools =0 + \= e T Okhotsk S Google Streets v |
A | Vi Py )8 S i
g o gi 32 ‘ N ]
__ zakhstan . N . A~ X e < OneGeology Asia Maps W
Timor-Leste Mongolia e 2 ; ASIA CCOP 1:2M Combined Bedrock anc A
Ly \ Y : LBt IDN GAI 1:1M Geological Map of Indonesi
Y o L JPN GSJ 1:1M Combined Bedrock and St
Sea of Japan } i KOR KIGAM 1M Bedrock Geology
_ ok | Laos 1:1M Bedrock Lithology
E 4 T ; oI ea iy ' s | MMR DGSME 1:1M Combined Bedrock a
Afghanistansiaaeal S $7 | Nd LMYS Peninsula JMG 1:1M Combined Bed ¥
Y T { |
(;_ __Pakistan” e : Poa Click to view the map, double-click for metadata
< 7 S Wi, ¢ ;
& Neral T | < Available Map Catalogs
L - |
e T ! OneGeology Asia Maps
'\ 0 THA-DMR : Harmonized Geology of Indo-Chi
\ Philippine Sea |
- Chsﬂl.llgl \ . i
A g inasea ‘a .
ASEAN Mineral Resources ArabianiSen E=YoiEE G “% /*%nam Phl;inbf']es |
Asia-Pacific Region Geological Hazards y . * y !v-. i < Available WebGIS Portals
t ) 1
CCOP Groundwatef Database . AR . 'w w % : OneGeology Covering East Asia
OneGeology Covering East Asia . &‘Jaysia - |
‘\ = ./ -, ., :
L ”"Tesi?-i‘_ e - : e
OneGeology - - p = hartmey o
“Banda Sea NS
— S 2 RNew N
Download Maps
]
o Grlas J View Map Overlay Control
Indian } I ———

i
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Spatial Data Infrastructure (SDI)

SDI: Geoinformation Sharing Infrastructure for East
and Southeast Asia (GSi)

Develop a new geoinformation sharing system
using international standards and free and open-
source software among the CCOP member

countries.

L =~
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Spatial Data Infrastructure (SDI)
Data Owners SDI: GSi

Indonesia Desktop Client (GSi Main Portal) _ _
Web Application (GSi Mobile) Applications
GSi Generated WebGIS Portals
Myanmar
Response
~ Request -
Japan
Web Map Service (WMS) :
Philippines Web Processing Service (WPS) } Web Services
_~ _Response__
~_Request _~—
Thailand
PostgreSQL/PostGIS | Database
Vietnam Raster Data Files

AIST- > 31
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Spatial Data Infrastructure (SDI)
GSi Main Portal

Logging In & Sharing Tools

NETED

iy = .
0. =
a—

ASEAN Mineral Resources

Asia-Pacific Region Geological Hazards
CCOP Groundwater Database
OneGeology Covering East Asia

| i
010G BUTEEVDTF AN AN

ga

+0E BT
A

1|

Pres

CCOP Member Countries Buttons to
nostir View Individual WebGIS

About GS/

a o E PO N
g B LI
z »
" List of GSi’s Featured Thematic
Portals
Ka}%%gmi
Akita
fi;EE

Privacy Statement

NX

MEE

GSi Data Policy User’s Guide

| Google Streets

-]

T ASTER Satellite Images of Japar -

ASTER 2002-04-06 Japan Akan Volcano (I
ASTER 2002-04-06 Japan Kutcharo Volcar
ASTER 2004-09-16 Japan Iwate Volcano (
ASTER 2004-09-16 Japan Towada Volcanc
ASTER 2006-07-27 Japan Toya Volcano (F
ASTER 2008-09-20 Japan Tokachi Volcanc
ASTER 2011-09-29 Japan Daisetsu Volcar

Click to view the map, double-click for metadata

T Available Map Catalogs

AMDIS Database Query Results A
ASEAN AMDIS Mineral Maps
ASTER Satellite Images of Japanese Volce

Aster Satellite in Lao PDR v

T Available WebGIS Portals
ASEAN Mineral Resources WebGIS Portal ~
Asia-Pacific Region Geological Hazards Ini

BRUNEI WEB GSI PORTAL

| Cambodia Geoloav WebGIS Portal V|

I All Data | Your Data | Search |

Download Maps

View Map Overlay Control
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Spatial Data Infrastructure (SDI)

SDI: ASEAN Mineral Database Geospatial Information System (AMDIS
URL.: https://ccop-gsi.org/amdis/

(: ASEAN Mineral Database Geospatial Information System (AMDIS) =g

=D [ —

About this Site

.~ Association of Southeast Asian Nations (ASEAN) The Admin

Logout

ASEAN Member Countries Map Overlay Control

o %
Philippines ASEAN AMDIS Mineral Maps

HAINAN ASEAM ASOMM 1:1M Mineral Occuren
CAM GDMR 1:750K Mineral Resouras)
IDM GAl1:1M Indonesia Metallic Mine
IDM GAl1:1M Indonesia Non-metallic)
LAC DOM 1:1M Mineral Map of Laos P
MMR DGSE 1:1M Myanmar Mineral R
MY'S JMG 110 Metallic Mineral Map of]
WMYS JMG 110 Non-Metallic Mineral M
MY'S JMG 1:1M Peninsular Malaysia M
PHL MGE 1:1M Philippine Metallic Min
PHL MGE 1:1 M Philippine Mon-Metall
THADMR 1:1M Thailand Mineral Rest
VMM DGMY 1:1 Mineral Map of Vietna

Paracel
Islands

Spratly
Islands

Search for Minerals
ASEAN

Enter mineral name

Available Map Catalogs

5 [ )
Submit Reset SauAl AMDIS Database Query Results ~ »
_ e WIDIS New WIS Layers
Upload Data R — Buelge— AMDIS Mineral Maps
e e y— Celebes Sea o Brunei Darussalam AMDIS Mineral

NO
Formulate WS KALIMANTAN Cambodia AMDIS Mineral Maps
o M. ‘ Indonesia AMDIS Mineral Maps
H 0 NORTH MALU}

ASTER Satellite Image

i”;" e 5 . Lao PDR AMDIS WMineral Maps
Add External WMS e @ fot } KAl ',.,1;9,“1 Malaysia AMDIS Mineral Maps
‘b‘ﬂ AN lMyanmar AMDIS Mineral Maps
- ... g ﬁ o Dhilinnings ALICIE Ll ,
.: 63 NTAN ‘ &® A Search for G5i Maps
s ) i oA
UTH SUMATRA KAL =T
95#' S S e _
o Submit Reset

aMPUNG
%Jakaﬂa -
4,

Google Streets w

_ O Bva

éz

=]

Download Maps

AIST >,
a0 [uylea) Sousy ol R
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Spatial Data Infrastructure (SDI)

SDI: ASEAN Mineral Resources Database Geospatial
Information System

AMDIS Is a cost-effective and easy to use
ASEAN mineral resources geoinformation
sharing system using international standards and
free and open-source software.

L =~
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Spatial Data Infrastructure (SDI)

Data Owners SDI: AMDIS
Brunei AMDIS Main Portal _ _
Mobile Application (AMDIS Mobile) Appllcatlons
GSi Main Portal
Cambodia
Response
W
Indonesia
Web Map Service (WMS) :
Laos Web Processing Service (WPS) } Web Services
A@
W
Thailand
PostgreSQL/PostGIS | Database
Vietnam Raster Data Files
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