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6 Geological Survey of Slovenia
InGeoCloudS

Inspired GEOdata CLOUD Services

* status: public research institute
 founder: Government of R of Slovenia

e objective: to provide and store geoscientific
information of the Republic of Slovenia

Board of governors Scientiffic council

* 90 employees

ARRS
47,0%

HARRS OMOP
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Geological exspert SSedimentology, mineralogy |
= and petrology

Palaeontology and
stratigraphy

Geological maps

28,8% 6.3% Mineral resources

Geochemistry and
environmern ital geology

Groundwater




ﬁ Software

InGeoCloudS

Inspired GEOdata CLOUD Services

AUSTRIA 5 sy HUNGARY

* Arcinfo
 ArcGIS
e ArclMS ARSE%ES PER'MET;F; : S
* ArcView 912222 | - I— e
o AutodeskMAP (. | ;
- Erdas Imagine
= MS Access
 Open Source /
RDBMS
— GeoNetwork 5 <
— OpenLayers pen source

— PostGIS — PostgreSQL



GEOZS existing Services

InGeoCloud

e errmet  CUrrently GeoZS provides view and discovery services for:
— Basic Geological Map 1 :100.000
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@ GEOZS existing Services

InGeoCloudS

« WMS/WES status at GeoZS HYDROGEOLOGICAL DATA

— Mapserver 542 Groundwater bodies
Hydrogeological map IAH
— Currently available layers through ydrogeological map LAWA
WMS/WFS (60) Litho-geochemical map
. Vulnerability
« Hydrological data layers (9) Infiltration map
° GeO|OgicaI data (2) Evapotranspiration map

Karavanke Groundwater bodies

» Basic geology map (48) Wells
* Mineral resources (1) defout Mapesner conigues

styling

WMS GetFeaturelnfo request
in text/plain format

Srings

WMS GetFeaturelnfo request
in text/html format

GEOLOGICAL DATA

Lithostratigraphic units

Major faults




Landslides in Slovenia

InGeoCloud$S

e Estimation ~ 7.000 — 10.000 LS in Slovenia
 Damage ~ 2 M€ / per year

* No national programme to fight against LS

— Administration of the RS for Civil Protection and Disaster Relief,
Ministry for environment, Municipalities

* Geohazards will be included in spatial planning

e No central national landslide database &




“National” landslide database

InGeoCloudS

e Data from different sources

* 3,500 landslide events in national landslide database,
Ministry of Defense - Administration of the Republic of
Slovenia for Civil Protection and Disaster Relief

e Slovenian Roads Agency, Environmental agency RS,
Ministry for environment, Municipalities

 Two ongoing project — GeoZS collected ~ 3000

— Geoazard for 14 Municipalities

— Masprem - an early warning system that will predict the areas where the
probability of triggering of landslides will be increased due to higher

precipitation levels ‘

6,500 landslide events



Landslide susceptibility map

InGeoCloudS

Inspired GEOdata CLOUD Services

e Spatial analyses / GIS / statistical method
* Linear weighted model of spatio-temporal factors:
— Geology (EG)
— Morphology (slope, curvature, aspect, elevation)
— Landuse (CORINE)
— Distance to surface waters, structural el.
e Grid 25x25 and 12,5x12,5 il
e Scale 1.250.000




Landslide susceptibility map

InGeoCloudS

Inspired GEOdata CLOUD Services

Slope mass movement influence factors

_Susceptible
areas




InGeoCloudS

Inspired GEOdata CLOUD Serwg

Landslide susceptibility map

INFLUENCE FACTORS INFLUENCE
] GEOLOGY 30%
N SLOPE 25%
LANDUSE 25%
CURVATURE 10%
ASPECT 5%

DISTANC TO STRUCTUAL

ELEMENTS 5%

Wiz (3)



Landslide susceptibility map

InGédélbudS

Inspired GEOdata CLOUD Services

Karta verjetnosti pojavljanja plazov
Landslide susceptibility map

Legenda/Legend:
Verjetnost pojavljanja plazov
% Landslide susceptibility
B vije i Mone

[ Z=lo majhna | Very low
[ majhna / Low

[ ] Srednja f Meadium

P vsiika / High

B 2:ic velika | Very high
[T Ob&Ene ! Munucipalities

Avtorja: Marko Komac & Mihael Ribitié

Geoloski
' ravod
Slovenije

GeoZS Ljubljana, september 2005




Lanslide triggering events

Landslide Triggering Events
InGeoCIoudS .
Ground water variation - - Other
(1.7%) (4.7%)

Earthquake
(3%)

Human Effects
(7.3%)

Precipitation &
/ infiltration
(69.4%)

Erosion
(13.9%)

Intensive short- and long-duration rainfall often triggers landslides, causing
substantial damage to property and even the loss of human lives.

* Susceptible areas prediction — rainfall

* to define rainfall thresholds above

which landslides can occur.




"5 Landslide triggering potential map due
@ rainfall forecast

InGeoCloudd

Inspired GEOdata CLOUD Servi

GeoZS is building an early warning system that will be based
on:

e past landslide events,

* Geology

e weather (rainfall) forecast

The system will predict (in a best possible way) the areas
where the probability of triggering of landslides will be
increased due to higher precipitation levels.

The endangered zones will be predicted using the
combination of

e the landslide susceptibility model,

* Precipitation

* landslide triggering threshold values.




Landslide susceptibility map

InGeo"tIoudS

Inspired GEOdata CLOUD Services

Methodology development for l[andslide
and rockfall susceptibility definition

at scale 1:25.000

* Pilot project “Geohazard”

* 14 municipalities

e Results will be used in spatial planning

Legenda

®  Podori
Nevarnost zaradi pojavov podorov

Nevarnost zaradi pojavov plazov

- Velika




Q GeoZS / Geohazard / cloud computing

InGeoCloudy

Inspired GEOdata CLOUD Servi

GEOZS application for geo-spatial use to be provide in the
cloud computing infrastructure

* Geo-hazards data dissemination at 1/25.000 and 1/250.000
scale

— effective access to the location of landslides and
landslide susceptibility map. The service will be
available in WMS and WFS.

e Dissemination of landslide triggering potential map due
rainfall forecast

— the areas/zones where the probability of triggering of
landslides will be increased due to higher precipitation
levels

— on daily basis



@ GeoZS / Geohazard / cloud computing

InGeoCIoudS

_ S

Nature of the data dynamic, frequently updated

Data Maintenance add new/update data,

Format of raw data Postgres

Format of geospatial data PostGis,

Constraints of access for Public data, data only for authorities
data

Data Model localization of landslides, source, type...



@ GeoZS / Geohazard / cloud computing

InGeoCloudS

Inspired GEOdata CLOUD Services

landslide susceptibility map 1/25.000
scale

Nature of the data static

Data Maintenance seldom updated as changes in a model
are needed

Format of raw data Postgres

Format of geospatial data PostGis,

Constraints of access for Public data, data only for authorities

data

Data Model value of susceptibility



@ GeoZS / Geohazard / cloud computing

InGeoCloudS

Inspired GEOdata CLOUD Services

landslide susceptibility map 1/250.000
scale

Nature of the data static

Data Maintenance seldom updated as changes in a model
are needed

Format of raw data Postgres

Format of geospatial data PostGis,

Constraints of access for Public data

data

Data Model value of susceptibility



6 GeoZS / Geohazard / cloud computing

InGeoCloudS

landslide triggering potential map due
rainfall forecast

Nature of the data dynamic, streaming,daily

Data Maintenance Synchronization with web-services, ftp
exchange files,

Format of raw data Postgres

Format of geospatial data PostGis,

Constraints of access for Public data, data only for authorities

data

Data Model model to provide



9 International cooperation

InGeoCloudS

GeoZS has recently concluded 6, and is currently partner in 7 INTERREG or EU

1.

funded projects which include GIS:

eWater — Multilingual cross-border access to ground water databases,
eContent plus project,

ClimChAlp - Climate Change, Impacts and Adaptation Strategies in the
Alpine Space, Interreg IIIB Alpine space,

Transthermal, Geothermics of the Eastern and Southern Alps, Interreg llIA,
OneGeology -eContent plus project,

AdaptAlp, Adaptation to Climate Change in the Alpine Space, Alpine Space
Transnational Cooperation Programme,

AlpWaterScarity; Water Management Strategies against Water Scarcity in
the Alps, Alpine Space TCP,



Q International cooperation

InGeoCloudS

1.

INCOME - Improved management of contaminated aquifers by
integration of source tracking, monitoring tools and decision strategies,
Life+ project,

Safeland - Living with lanslide risk in Europe: Assessments, effects of
global change, and risk management strategies, FP7,

SARMa - Sustainable aggregate resource management — South East
Europe Transnational Cooperation Programme

Terrafirma - ESA GMES project aimed at improving safety and reducing
economic loss by measuring terrain motion from satellite radar data,

EuroGeoSource - EU Policy Support System for sustainable supply of
Europe with energy and mineral resources

PanGeo
12GPS



Environmental Data Viewer - INCOME

InGeoCloudS

Inspired GEOdata CLOUD Services

Project INCOME (Life+ project) is intended for the establishment
of an effective management of contaminated aquifers. One
objective is to develop a decision making support system
(DSS).

The Environmental Data Viewer, which is a collection of basic
data for the management of water resources of Ljubljana,
and which is dedicated to the professional and the general

public
@
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Environmental Data Viewer - INCOME
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Inspired GEOdata CLOUD
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Environmental Data Viewer - INCOME
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Environmental Data Viewer - INCOME
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InGeoCloudS

GEOdata CLOUD

Pregledovalnik okoljskih podatkov
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InGeoCIoudS

Environmental Data Viewer - INCOME

Graf okoljs

Merilna mesta

podatkov

Izbrana merilna mesta
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InGeoCIoudS

Environmental Data Viewer - INCOME

Graf okoljs

Merilna mesta

podatkov

Izbrana merilna mesta

AMP Hrastje W1
AMP Hrastje W3
AMP Hrastje V4
AMP Mercator V1
B-1/89

Bajer

BR-11

VD Klede 10 -
AMP Hrastje V2

AMP Mercator V2
Bauhaus

0,2

Ime parametra: atrazin

Cd leta: 1992 - Do leta:

atrazin (pg/l)

2011

0,2

0,16 —

0,12

0,08—

0,04

lzvozi podatke

= Mejna vrednost
e AMP Hrastje W2
e AMP Mercator V2
- VD Klede 10
=, Eauhaus
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Environmental Data Viewer - INCOME

InGeoCloudS

nspired GEOdata CLOUD Services
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InGeoCloudS

Inspired GEOdata CLOUD Services

Thank you!
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