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ABOUT REPUBLIC OF MOLDOVA

®* Now, the Republic of Moldova is divided
into 32 districts, 13 municipalities and 2
regions with special status. According to

the 2004
population of the Republic of Moldova

population census, the
was 3,383,332 people, and now it is

around 3 million. The surface is -

33.846 km?.

The Republic of Moldova is a small country with people with big heart

Capital
and largest city

Official languages

Recognised minority
languages

Ethnic groups (2014,
excluding Transnistria)

Religion {(2014; excluding

Transnistria)

Demonymi(s)

Government

* President
« Prime Minister

* President of the Parliament

Chisinau
o 47°0'N 28°55'E

Romanian (also called
Moldowan)i 2]

Gagauz - Russian -
Ukrainian
[31[4705]

75.1% Moldovanl®]
7.0% Romanianl@!
6.6% Ukrainian

4. 6% Gagauz

4 1% Russian
1.9% Bulgarian
0.368% Romani
0.07% FPoles
0.89% Other

91.8% Christianity
—90.1% Eastern
Orthodoxy
—1_7% Other
Christian

5.5% Mo religion
2.4% Unspecified
0.3% Otherl®

Moldowvan

Unitary parliamentary
republic

Maia Sandu

Matalia Gawvrilita

lgor Grosu




olle

‘/drough’r;

\/fros'rs;

\/big ice;

\/s’rrong blizzard (encounters);

\/sfrong thunderstorms with electric discharges, etc.







PROIECTE SOFT

PROIECTE HARD

4.2 Support to joint activities for the prevention of natural and
an-made disasters as well as joint action during emergency
situations

4.2.1 Reduced risks for natural or man-made disasters and
better joint emergency situation management systems in placg
n the eligible area

Priority expected results to which the
project is expected to contribute

Proiect finantat de Uniunea Europeana
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addresses the

1 the point of view
yment and emergency

actions a 7 2 approach is based on a Micro
to Macro evaluation proce and is supported by a joint network of
professionals in hazard risk management. It consists in performing a Micro
Level hazard risk vulnerability analysis along the cross-border areal, for
Ungheni Target Zone, by framing local hazard maps, performing
knowledge transfer, networking and training on behalf of population
safety and security.
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Specific objective 1

+

Coordinated Cross-border activities aiming a sustainable cooperation on the
awareness of natural hazards risks among professionals, local authorities and
citizens during 2018-2020, based on an integrated State-of-Art on natural hazards
occurrence and recurrence according to specific local typologies and hazard
severity degree.

Specific objective 2

+

Evaluation and mapping of hazard risk for efficient disaster management based on
a Micro to Macro Level approach. This implies research on Hazard Vulnerability for
a specific areal, subjected to multiple hazard risks, named Ungheni Target Zone;
Coordinated actions on modeling joint cross-border maps for hazards risks,
instrumentation of cross-border workshops and training procedures to support
preventive and rescue procedures.

Specific objective 3

+

Create, by the end of the project, of an integrated Hazard Risk Management Guide
on natural hazard risks - joint prevention measures, monitoring process,
intervention strategies, with the purpose of reducing looses of any kind;
informative materials dissemination to envisaged target groups and final
beneficiaries from Ungheni Target Zone, as Micro Level Process, with expansion
potential to Programme Core Areal, as Macro Level process.
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GHID DE MANAGEMENT A HAZARDELOR
NATURALE

Ghid de Management a
AU——— Hazardelor Naturale

o Gestionarea situatiilor de urgenti la nivel local & national Ahmdaﬂmmﬁmﬂn]hnl
Roménia - Republica Moldova

9 Managementul dezastrelor naturale. Abordiri generale

o Tipologii de hazarde naturale: seism, inundatii, aluneciride teren

Integrated Networks
for Hazard Risk
Management
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forests anc

and 4.7 thousc
resources.

The relief of the district is characterized by

areas of low hills, wide valleys, meadow of
(P the middle course of the Prut river.
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rSPECIFIC DATA |
|
SEISM LANDSLIDE
Ortofotoplan Ortofotoplan DEM Lidar DEM Lidar Pedologic map
# ﬁ ‘ Slope map Climatologic map
GNSS | Mapping buildings Land cover Vector Geomorfological
position DATA DATA DATA (river network) eoanT:);pO 0gica Urbanistic map
| ¢ - 4 - jL Climatologic data Seven factors maps
Seismic modeling( maps) [ 7Flgdaodeilin&m;ps)i oo e Targsl@ ngdelﬁgTK
C.N.C. Geodata hase
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6° zone 3° zone 6° zone 3° 25’ zone
1: 10 000 - 1.500 000  1: 500 —=1:10 000 1. 25 000 = 1.500 000 1:500 - 1: 10 000

Deformation in Ungheni Deformation in Ungheni
+4 cm/km -8 cm/km -35 cm/km -2 em/km

Deformation in Ungheni Deformation in Ungheni
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LAEUREF sites (120 hours,
5 mm plane, 20 mm vertical)
-- 5
first-order sites (24 hours, 20
mm plane, 40 mm vertical)
-78
second-order sites (1 hour, 30
mm plane, 60 mm vertical)
- 400

- Punct RGHND

- Punct RGHN1

- Puncte (5) RGN2

- Puncte (157) RGNI




(2 mm/km)
(5mm/km)

t-order leveling benchmarks (0.8 mm/km) - 44
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11 - IGS RF stations used in the processing
10- GNSS permanent stations network
5- EUREF - O order National Geodetic Network sites (24 hours observations)
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Ungheni district

permanent stations (Falesti,

that ensure the accuracy of RTK measurements
less than 3 cm horizontally and 4 cm vertically



Flood risk data ob Waster Plan for Moldova

Data for creating the DTM and DEM

PUG.
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COORDINATE SYSTEMS. CARTOGRAPHIC PROJECTIONS.
TRANSFORMATIONS PERFORMED

ArcToolbox

peing~[O |30 5

= &9 Data Management Tools

& Archiving

& Attachments

& Data Comparison

& Distributed Geodatabase

& Domains

& Feature Class

& Features

& Fields

& File Geodatabase

& General

& Generalization

& Geodatabase Administration

&y Geometric Network

& Graph

B Indexes

& Joins

& LAS Dataset

& Layers and Table Views

& Package

& Photos

=] & Projections and Transformatiens

& Raster

5| Batch Project
"\;% Convert Coordinate Notation
'{‘% Create Custom Geographic Transfort
"“-\} Create Spatial Reference
"\;% Define Projection
‘& Project

& Raster

= B Relatinnchin Clacces

"“-\, Project

Input Dataset or Feature Class

I D\DocumentelProiecteHazarm' 1.Moldova\Drumuri\ Cale_ferata.shp

Input Coordinate System (optional)
WGE5_1934_UTM_Zone_35M

Output Dataset or Feature Class

| C:\Wsers\Sandu\Documents\arcGIS \Default.gdb\Cale_ferata_Projectl

Output Coordinate System

| Romania_double_stereo

Vertical (optional)

Geographic Transformation (optional)

00_To_WGES_1984 1 + Pulkovo_1942_To_Ukraine _.
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ArcSCENE 3D
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= Scene layers

= Export_Ungheni

= Cladiri

= FloodsExport_Ungheni

=] [ Hotar_localitate
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=8 Preliminary flood risk assessment

'meawm | Evaluarea Preliminara a Riscului de Inundatii

3400 km of rivers where the
effects of flooding are greatest
- Most of the investments in
flood protection are therefore
needed in these areas.

3400 km de riuri unde efectul
inundatiilor este cel mai mare

- Majoritatea investitiilor in
protectia impotriva inundatiilor

sunt necesare in aceste zone

Dniester, Prut, Bic, Raut,
Cogalnic, lalpug, Schinoasa,
Afluientii Prutului




LiDAR
STUDIUL LiDAR

Airborne laser scanning technology on
1,912 km? (resolution 2 p/m?)

existing LiDAR survey of the
central part of Moldova (2011, ALRC)

Red: new LiDAR survey (2014,
performed within this project

ZHRMIngord I

Green: photogrammetric data
derivation (2014, performed within
this project) from existing ortophoto

Tehnologia de scanare avia pe 1,912 km
(rezolutia 2 p/m?)

studiul LiDAR existent a partii
centrale al Moldovei (2011, ARFC)

+ Red: studiul LIDAR now (2014) in
cadrul proiectului

Green: derivarea fotogrametrica a
datelor (2014, in cadrul proiectului din

ortofoto existente)



Modelling for flood hazard maps and Master Plan

Modelarea pentru hartile riscurilor de inundatii si
Planul de actiuni

» 1% (1 in 100-year), 0.5% (1 in 200-year) and 0.1% (1 in 1,000-year)
flood events with dykes and without dykes

» Dam failures
» Climate change

» Models used for designing flood management options

» Probabilitatea de 1% (1 la 100 ani), 0.5% (1 la 200 ani) si 0.1% (1 |a
1,000 ani) cu diguri si fara digun

» Ruperea barajului

» Schimbarile climatice

» Modelele utilizate pentru elaborarea optiunior de management al
inundatiilor
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Model results - Rezultatele modelarii

- Model results provided in GIS format. Flooded areas calculated
using a grid of triangular cells

Rezultatele modelarii in formatul GIS. Ariile inundate calculate cu
aplicarea unei retele de celule triunghiulare

-4
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Flood Risks maps
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HARTA DE RISC LA ALUNECARI DE TEREN
LANDSLINE RISK MAP
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units  suprafac parcels surface sectors length  settlem rface
e (mp) (ha) (km) ents (ha)

882 62653.4 42 842.1 55 13.50 2(Coad 122.9
6 a 5
Stancii,

Manzat

esti
2 4.5 18 151.8 3 0.71 1(Ungh 3.81

eni)



units surface surface sectors length settlements surface
(sg. m) (ha) (km) (ha)
80482.20 264.4 5 4.51 1(Ungheni)  518.64

*
*
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. of transport, engineering

- (
v’ Low production culture, deg d agriculture, reduction of competence and responsibility of |

specialists in enterprises, staff turnover;
v" Poor information and indifference of the population.
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dolicies in areas
on, energy, water

> The big ential rains and hail.
» In order to reduc 'y to develop prevention measures at

local level: exact delimitatior ation of structural protection measures, proper

maintenance of existing infrastructure, creation of local irrigation facilities, information to the population,
etc.

a0 *
* * *
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lasi, Romania
the views of the

European Umon or of the Joint Operational Programme

Romania-Moldova 2014-2020 management structures.”
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