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Laws regarding natural disaster - with special focus on landslide hazard
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GUITITTIVUIT DUI
Low/Governmental Decision

(G.D.)/Common order of Ministry Overview

(C.0.)
lRegulation of organization and functioning of thel

Central Commission for Defense against landslides
and earthquake effects, established by the Minister of

Public Works and Planning (now the Ministry of
I Transport) ]

C.O. of the Ministry of Public Works and
Territorial Planning, of the Chief of
Department for Local Public
Administration and Ministry of Waters

and Environmental Protection No. 62/N-
19.0/288-1.955/1998

delimitation of the areas prone to natural risks

* the Plan for national territory development

 the maps and tables attached to the Law are providing
information about the localities potential affected by
floods caused by torrents draining or water courses
| overflowing and landslides.
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» In Romania, the lack of a strong legislation at the beginning of the
transition period led to accelerating of the deterioration of
environmental conditions and an increase of impact of natural
hazards on society caused by massive deforestation and destruction
of irrigation systems in the plains and tablelands (Balteanu et al,,
2004).

» Nowadays, Romania has a well-defined legal framework,
covering the requirements for protection against natural disasters,
according to those at the European level.

» International conventions and other ratified accords and
agreements are components of Romanian legislative system and are
part of the national policy for disaster risk reduction management.

- (Partner no 4)
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» Though, in the implementation of the strategy for civil
protection and environmental safety are leaking.

» For example, the Law no. 575 of 22 October 2001, regarding the
approval of the Plan for national territory development — The Fifth
Section— Areas of natural hazards, foresees risk maps for every
locality placed in the natural risk areas, order to be included in
the Plans for General Urbanism (PUG).

»They are managed by local authorities and because of lack of
funds, integrated risks maps are not finished, but are under
development.

P N Ovidius University of Constanta
< ; . : Faculty of Natural and Agricultural Sciences
> - (Partner no 4)
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approves methodological norms regarding
minimal demanding in content for territory
planning and urbanism documentation for
natural risk areas.

G.D. No.

norms regarding elaboration mode and content
of the floods and landslides risk maps

G.D. No. 447/10 April 2003

approves the framework regulation of the
organizational structure, responsibilities,
operation and endowment of the committees and
emergency operational centers

C.0. of the Ministry of Public Minister of
Transport, Construction and Tourism and
the Ministry of Administration and Interior

No. 1.995,/2005/1.160/2006

the Regulation on the prevention and
management of specific emergency situations
regarding earthquake and/or landslides risks

approves the Methodology regarding state budget
financing of natural hazard maps for

r;gﬁgrmhw#gwmmslides |

- (Partner no 4)




Mational Committee for Emergency Situations
(Mimestry of Intenor and Admanistration reform)

L L 4
Institutions and
operational structures County Commitiees for !
S Emergency Situations -

(@lso for Bucharest) ol Local Committees for

Y Emergency Situations
Ministerial Committees for l

Emergency Situations -«

Ministenal Operative Centres
E— Local Operatve Cenfres

m— General Inspectorate for Emergency Situations

v ¥ National Operative Centre |
Mimisterial Operative Centres ¢ ¥
County Inspectorates (akeo for Bucharest) appointed to handle the
for Emergency Situations e daia base and documenis

of operalive centres with
occasional activity

County Operational Centres
(aleo for Bucharest)

From The Structure, Role and Mandate of Civil Protection in Disaster Risk Reduction for South Eastern Europe
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» In the literature the terms of susceptibility and landslide
hazard are often used as synonyms, although they are different
concepts (Guzzetti, 2005).

» Landslides susceptibility is the probability that a landslide to
occur in an area characterized by certain environmental
conditions (Brabb, 1984). Is the degree which a surface can be
affected by the landslide process.

» In contrast, landslide hazard is the probability that a
landslide of a given magnitude will occur in a given period of time
and in a given area. In addition to prediction of where the
landslide will occur, landslide hazard forecast "when" or "how

frequently” it will produce and "how large" it will be (Guzzetti et
al., 2005).

» Thus, susceptibility is the space component of landslide
hazard.

- 2 Ovidius University of Constanta
? {CIS.“% Faculty of Natural and Agricultural Sciences
Sy Y 9
7 - (Partner no 4)



Methods for landslide
susceptibility
evalluation

Qualitative
methods
)|

- Geomorphological
mapping;

- Direct mapping method;

' Quantitative
methods
|

Statistical
methods

- Multi-class weighting
method;

- Spatial multi-criteria
analysis;

- Analytical hierarchy
process;

- Fuzzy logic approach

Bivariate methods:

- Weights of evidence;

- Certainty factors;

- Dempster-Shafer method;
- Fuzzy logic.

- Discriminant analysis;
- Logistic regression
analysis;

- Multiple regression
analysis.

Multivariate methods :

: Ovidius University of Constanta
&S, 4 Faculty of Natural and Agricultural Sciences
x - (Partner no 4)

Deterministic
methods
|

- Static infinite slope
modeling;

- Dynamic infinite
slope modeling with
rainfall trigger;

- Earthquake induced
infinite slope
modeling.

I J
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»In Romania, landslides are among the most widespread
geomorphological processes in the hilly regions built of Neogene
molasse deposits, as well as in the mountainous regions
developed on Cretaceous and Paleogene flysch.

»A review of geomorphic literature regarding landslides
emphasizes that numerous articles and books addressed this
subject, with the aim of classifying, presenting some local cases,
or zoning landslides across geomorphic units or all over the
country, have started especially since the late ’'20s (e.g,
Mihailescu, 1926, 1939; Tufescu, 1964, 1966).

»In the recent decades, an issue approached by lelenicz, 1970;
Ichim, 1979; Mac; 1986 and Surdeanu, 1987, was that of
detection of areas prone to landslides on the principle of
functional analysis of slopes.

Ovidius University of Constanta
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»Recent studies in the direction of landslide risk analysis and
vulnerability have had: Cioaca et al.,, 1993, Radoane et al., 1993,
Cioaca, 1996, Surdeanu, 1998, Balteanu et al., 1989, 2004, 2010,
Grecu, 1996, 1997, 2002, Manea, 1998, Armas et al., 2003,
Armas, 2006, Sandu & Balteanu, 2005, Prefac et al., 2008.

»During the '90s and early 2000s, in the estimation of landslide
susceptibility was used especially qualitative approaches.

»The number of quantitative ones has risen steeply in the last
years (Micu & Balteanu, 2009; Armas, 2011, 2012; Constantin et
al., 2011; Sandric et al,, 2011; Grozavu et al,, 2012; Armas et al,,
2013).

& Ovidius University of Constanta
< 9 —: Faculty of Natural and Agricultural Sciences
5 - (Partner no 4)
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»For Romania, over the time, regarding landslide phenomenon,
the spatial distribution of landslides especially, a few maps
were drawn up, at a small scale:

v'"Map of territorial areas with landslides potential
(Tufescu V., 1966)
v'Maps of soil stability in Romania (PROED S.A., 1966)

v'Romania’s land zoning in terms of potential for
landslides (Marchidanu E, 1995)

v'Territorial map of landslides (UTCB, 1997)

v'Macro-zoning map of induced landslides risk in
Romania (GEOTEC S.A., 1998).

“~% Faculty of Natural and Agricultural Sciences

% ) Ovidius University of Constanta
Z:E_. &. /2
b m;’/‘@ - (Partner no 4)



Harta terenurilor Romaniei dupa riscul si gradul de manifestare a proceselor de eroziune
si alunecari/prabusiri si de producere a inundatiilor

scara 1: 1.000.000

LEGENDA

RESEARCH INSTITUTE FOR S0IL SCIENCE AND AGROCHEMISTRY (ICPA) - ROMANIA
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» During the last decade, some research institutes have been
involved in several international projects having landslide
susceptibility /hazard /risk assessment as a main goal:

v'Risk Assessment Methodologies for Soil Threats -
RAMSOIL(2007-2010);

v'Hazard Risk Mitigation And Emergency Preparedness
Project In Romania (2008-2012)

v'Living with landslide risk in Europe: Assessment, effects of

global change, and risk management strategies - SafeLand
(2009-2012);

v'Changing Hydro-meteorological Risks as Analyzed by a New
Generation of European Scientists - CHANGES (2011-2014).

v’ Enabling CLimate Information Services for Europe - ECLISE
(2011-2013)

i \ Ovidius University of Constanta
s ‘_AS,“~2 Faculty of Natural and Agricultural Sciences
S - (Partner no 4)
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Risk Assessment Methodologies for Soil Threats - RAMSOIL (2007-

2010)
www.ramsoil.eu

v' The general objective was to provide scientific guidelines on current
risk assessment methodologies of soil threats encountered within EU
Member States;

v' The selected soil threats were: erosion, salinisation, organic matter
decline, compaction and landslides.

v For Romania, NATIONAL RESEARCH AND DEVELOPMENT INSTITUTE
FOR SOIL SCIENCE AGRO-CHEMISTRY AND ENVIRONMENT - ICPA
Bucuresti has elaborated methodology for estimating the areas with risk
for three types (from five) of soil degradation analyzed: compaction,
salinisation, erosion.

: Ovidius University of Constanta
: Faculty of Natural and Agricultural Sciences
- (Partner no 4)



Black Hea

CROSS BORDER
COOPERATION

* X %
*
% %

* *
L

Project funded by the
EUROPEAN UNION

SciNet NatHaz
Preventiol

Common borders. Common solutions.

Living with landslide risk in Europe: Assessment, effects of
global change, and risk management strategies - SafeLand
(2009-2012).
http://www.safeland-fp7.eu/

v’ SafeLand is a Large-scale integrating Collaborative research project

funded by The Seventh Framework Programme for research and
technological development (FP7) of the European Commission.

v’ The project team was composed of 25 institutions from 13
European countries.

v’ From Romania, the responsible institution was GEOLOGICAL
INSTITUTE OF ROMANIA.

- (Partner no 4)
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Changing Hydro-meteorological Risks as Analyzed by a New
Generation of European Scientists - CHANGES (2011-2014).
http://www.changes-itn.eu/

v The main objective of project is how global changes, related to
environmental and climate change as well as socio-economical change, will
affect the temporal and spatial patterns of hydro-meteorological hazards and
associated risks in Europe; how these changes can be assessed, modeled, and
incorporated in sustainable risk management strategies, focusing on spatial
planning, emergency preparedness and risk communication.

v' CHANGES include 11 partner institutions that host one or more
researchers and 6 associate partners that co-supervise research projects,
offer internships and participate in CHANGES network events.

v' Romanian partner is the INSTITUTE OF GEOGRAPHY - ROMANIAN
ACADEMY.

v’ Case study chosen from Romania is Buzau County.

Ovidius University of Constanta

- (Partner no 4)
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» A series of normative acts published in several stages, such as:

U Law 575/2001,

U Law 124/1995,

U Government Decision 382 and 447/2003,

U Common Order of the Ministry of Public Works and
Territorial Planning, of the Chief of Department for Local Public
Administration and Ministry of Waters and Environmental
Protection no. 62/N-19.0/288-1.955/1998, based on the
Writing guide for landslides risk maps to ensure construction
durability - Indicative GT-019-98

set the methodological norms regarding elaboration way and
content of the landslides hazard maps based on calculating of the
average coefficient of hazard K(m) .

Ovidius University of Constanta
J'aculty of Natural and Agricultural Sciences
- (Partner no 4)
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»For drawing the map of landslide hazard are required the following
steps:

Udividing the territory for which the hazard map is elaborated in bounded
polygonal surfaces to represent as homogeneous lithologic and structural
deposits ;

Uestimating the weights and geographical distribution of “risk
coefficients” K(a-h) depending on the criterion presented in Table 1;

U calculating the average hazard coefficient K(m) corresponding to each
analyzed polygonal surface by using a specified formula (1); :

Ldetermining the degree of potential (low , medium, high) associated with
a certain probability of landslides occurrence (practically zero, low,
medium , medium -high , high and very high ) .

%

(> ©
e T \{_-\,z.)z
S

Ovidius University of Constanta
Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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_ Ka X Kb
(m) 6

K (K, +K, +K, +K, +K +K, )

. ! Ka - I Kb
B .-
Where: A
K, = lithologic criterion; — | _
K, = geomorphological criteric + A Ke + R Kr + 1K9+ N K,

K. = structural criterion;

K, = hydrological and climatic criterion;
K. = hydrogeological criterion;

K¢ = seismic criterion;

Kg = forest cover criterion;

K, = anthropogenous criterion,

expressed through a scale from 0 to 1

Ovidius University of Constanta

- (Partner no 4)
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» Among the landslide affecting factors, lithology and geomorphology
are considered the most important.

» Depending on the K(m) coefficient’s
value, are establish landslide occurrence

_ Legend:
potential:
| Zero
O low potential, K(m) < 0.1 B low
U medium potential, K(m) = 0.1 to 0.3 - medium
L medium-high potential, K(m) = 0.3 to medium-high

0.5 Bl hioh

g
O high potential,, K(m) = 0.5 to 0.8 B ey high
O high-very high potential, K(m) are

above 0.8.

Ovidius University of Constanta
=% Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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COMMENTS:

»In the absence of chronological information on the occurrence
of landslides, spatial-temporal probabilities cannot be calculated
and consequently predictions must be restricted to the spatial
distribution of future landslides; that is susceptibility (Bdlteanu
et al., 2010).

» There is no information regarding the differentiation between
landslide types in the present methodology.

\ Ovidius University of Constanta
% Faculty of Natural and Agricultural Sciences
' - (Partner no 4)
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ADVANTAGES:

»>gives an overview relatively suggestive of areas with
different landslide potential;

»integrates data generally easier to find;

»can be used in case of lack information about the
existence of landslides (obtained from inventory using
different sources).

Ovidius University of Constanta
Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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Hazard Risk Mitigation And Emergency Preparedness Project In
Romania (2008-2012)

»World Bank Project on natural disasters study in Romania, coordinated
by RMSI (Risk Management Solutions India).

»Main goals:

- execution of geological and geotechnical studies on two pilot areas for the
design and implementation of an “in situ” monitoring system (including
installation of monitoring equipment);

- data collection and processing for elaboration of a model for landslides
anticipation;

- elaboration of a monitoring manual including elements of an early warning
system;

- design and implementation of a training program for local authorities.

Ovidius University of Constanta
Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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»More recent, Balteanu et al., in ;. Common solutions.
2010, have developed a landslide
susceptibility model for the whole
country applying a scoring system to
a set of conditioning factors based
on expert judgement (heuristic
model).

»This research was carried out due
to a World Bank project on losses
and insurance costs relating to
disasters in Romania, and aims to
provide a unitary basis for
addressing landslide susceptibility
in the country.

»It takes into account the most
important triggering factors, as well as
settlements and infrastructure affected
by landslides.

» It also forms the basis for elaboration
of a landslide-hazard risk map in an
attempt to quantify all potential losses
related to this process.

Ovidius University of Constanta
Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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mmon boraer: Triggering Factors

»In computing a GIS landslide-susceptibility

»Was used a Landslide Susceptibility Index map of Romania six_major triggering factors
(LSI) method based on quantitatively were considered:

defined weighted values. v'lithology,
>Expert analysis, combined with a long v'height difference,
history of landslide mapping and v'slope angle,
assessment and field experiments, play an v'land use,
important role in this method. v'rainfall

v'seismicity.
»Each factor was classified under sub-classes
T e el T o 1 s o [ carrying a rating from 0 to 10 according to its

geomorphological mapping of Romanian relevance for landslide susceptibility.
territory at the scale of 1:200,000 »Further, each factor was considered to have

a differential influence on such susceptibility,
named ‘assigned weight’.

»The expert judgement involved a large
number of studies and assessments

Ovidius University of Constanta
¥ Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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LITHOLOGY RATING MAP

»The results were compared with
different assessments from several
countries.

»To validate the methodology,
besides expert judgement, repeated
geomorphic mapping over a long
period, as well as field observations
and measurements in the most
affected regions, were used.

Figure shows an example of a lithology rating map
based on 1:200,000 scale map elaborated by the
Institute of Geology, Romania.

Ovidius University of Constanta
Faculty of Natural and Agricultural Sciences
- (Partner no 4)
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LANDSLIDE HAZARD MAP >Tl%e LSI was further classified
) sol 1005

b %0 under five hazard classes; each

category based on correlation of

expert judgement and existing

 Maae geomorphological maps of the

Ovidius University

- (Partner no 4)

whole of Romania.

| »The established classes are:

v no susceptibility’,
represents around 39% of
Romania (plains and low
hills),

vlow’, 10%,

v ‘medium’, 38.3%,

v‘high’ and ‘very high’
susceptibility, classes
around 10% (mostly in the
Subcarpathian region).
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IncREO - Increasing Resilience through Earth Observation

http://www.increo-fp7.eu/
(Jan.’13 - Dec. '14).

»The objective of the work package which includes Romanian
Space Agency -ROSA, is to assess and map in a detailed manner
the risk and vulnerability of areas in Romania highly prone to
landslides in the Buzau County.
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Proiect funded by the

CHANGES FP 7, InCREO FP7 - Deep seated landslides
Y [l shaliow landslides
Inventar N Carpathians-Subcarpathians
limit :
v'Fotointrepretare stereografica digitala = Senlements
(2005, 2008)(Micu et al. 2014):

v/ 1028 alunecari profunde; 800 km?
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Prevention

Common borders. Comi

»The map shows the landslide susceptibility of
Buzau County, Romania.

» For assessing the susceptibility of landslide prone
areas a quantitative inventory-based probabilistic
method with the approach of “Weight of
Evidence” (WofE) was chosen.

»The following inputs were used:

v'Landslide inventory (kindly provided by the FP7
CHANGES project),

Legend

v'DEM (slope, aspect, relative relief), Ds,t »
udy Area — fatand
v geology, ...
/land use’ % Settlements (with = 1,000 Inhabitants labeled bold) Austria S:::
Landslide Susceptibility I.@,‘
v'max. rainfall in 72 h, B ... \\‘\. Sy
SN sxa_{ .

Data Sources

o Inventory @ Instifute of Geography - Romanian Academy (IGAR)
) : : . moserst  DEM @ SRTM
>t is assumed that the landslide inventory is 7 Geology © Geological Institute of Romania (IGR)
bigh Land use © CORINE
complete ] Rain in 72 h © Dragota (2006)
very high Rivers @ Military Topographical Direction (1984)

v'distance to drainage network. lon



FP7 ECLISE

- Logistic Regression (a/titudinea’ declivitatea suprafetelor; expozitia suprafetelor., curbura totala a
suprafetelor; curbura in plan a suprafetelor,; curbura in profil a suprafetelor, formatiunile litologice,
grupele hidrologice de sol; acoperirea terenurilor.)

Common borders. Common solutions.

Harta de susceptibilitate la Indice compozit al factorilor declansatori (pp.

alunecari de teren (logistic max in 72h si PGA)
regression)

Harta de hazard relativ la alunecari
de teren

Ovidius University of Constanta
Faculty of Natural and Agricultural Sciences
- (Partner no 4)




* X
%

Black'yea

CROSS BORDER
COOPERATION

*

* *
* .
* 5k

Project funded by the FP7 ECLISE

EUROPEAN UNION

Vulnerabilitate: fizica, sociala, P FP7 ECLISE
de ”’ed’:’ Common borders.
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CONCLUSIONS

Common borders. Common solutions.

»The methodology provided by the Ministry of Local Public
Administration in 1998, 2001 and 2003 it is subjective and difficult to
apply (Sandric et al., 2011), due fo the uncertainties and different
interpretations of the specialists that may occur in assigning weights to
various landslide controlling factors in assessing susceptibility.

»Presently, there is no coherence and cohesion in decisions and actions
taken by the research institutes and government institutions involved,
at local or regional scale in systematic investigation, or a strategy for
inventorying and monitoring of landslide affected areas, at national
scale.

»Moreover, although a general trend of unification between the
Romanian and the international tferminology regarding Ilandslide
susceptibility, hazard and risk has been observed in recent years, the
present methodological requirements underlying the legal framework

Faculty of Natural and Agricultural Sciences
- (Partner no 4)




