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Abstract. By this study a delineation of areas for the evacuation of
population was achieved, which, after further checking on the ground, can be
introduced into the flood defense plans. These areas were selected using geographic
information systems, by analyzing the digital elevation model, and taking into
account the slope and sunshine exposure of the ground, as well as the proximity to
the exposed locality. These characteristics were quantified by means of a
proportional and objective rating, so that the evacuation areas were highlighted at
the end of the analysis by the highest scores obtained.
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INTRODUCTION

For the factors implied in flood risk management there are duties and
responsibilities established by law, specific to their operating sector. In the
national strategy are presented only their duties related to the prevention,
protection and reduction of flood effects, those which require an organized,
correlated or simultaneous implementation of the actions and measures
designed to achieve the objectives.

In different fields of action, the flood management activities constitute a
complex of problems including policies, plans and programs on short,
medium and long term, aiming to protect life, property and environment
against the natural phenomenon of risk.

One of the roles of county and local councils in flood management
activities is to organize and to coordinate the evacuation of people from the
flood endangered area, to previously established places and to assure the
necessities in food, drugs, and health care.

The local council is responsible for mobilizing the community in the actions
of supplying food and water, clothes and their distribution, as well as in the
restoring the basic services in the affected localities.
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We believe that at county level a spatial database and an integrated
information system have to be created, which should be shared by
institutions, companies, public administrations, etc. in order to ensure
interoperability and data exchange. The management of spatial database can
be accomplished optimally and efficiently based on access levels and the
users can be individuals or legal.

MATERIAL AND METHOD

According to the actual legislation, at communal level are drawn up
plans for defense against flooding. These are technical documentations,
including maps and drawings, on which affected are localized objectives,
flooding areas are outlined, both from rivers overflow and due to leakage for
the slopes, transport routes are evidenced, as well as preventive evacuation
areas for the population accommodation, etc. In the flood defense plan of the
commune, a single evacuation area is assessed, near the Baciu locality.

As a matter of principle, these areas should present a slope as small as
possible, a sunshine exposure during the day as long as possible, they should
be as close as possible to the built-up area of the locality from where the
flood victims are evacuated and should be located on agricultural land. Such
areas were identified by analyzing the digital elevation model using
geographic information systems, taking into account slope, aspect and land
use, as well as the proximity to the exposed locality. To this purpose, a
geodatabase was created, which should organize all necessary information to
the study. The digital elevation model of the terrain was generated by
digitizing the contour from the topographic map with a map scale of
1:25,000.

RESULTS AND DISCUTIONS

The slope is the angle between the ground surface and the horizontal
plane, and can be analyzed in degrees or percent. The TIN Slope command
produces as output a feature class with polygon entities. These are generated
by the slope values of each triangle in the TIN structure. Contiguous triangles
which the same slope belong to the same class, and are joined together during
the command execution into a single polygon. By applying this command,
the slope was calculated in percent, and was achieved the following
classification: 2.5, 5.0, 7.5, 10.0, 12.5, 15.0, 17.5, 20.0, 22.5.
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A .txt type file was created, by which the encoding was executed, namely to
each class an integer from 1 to 9 was assigned. The obtained layer containing
the ground slope is presented in figure 1.

Fig. 1- Detail with the slope terrain in Baciu commune.

The aspect identifies the direction of maximum slope from a given
location on the investigated surface. Aspect is measured clockwise, from 0
degrees up to 360 degrees, during a complete rotation. Planar grounds don’t
have a direction and the -1 value is assigned for them. A score was assigned
to each class of slope or aspect.
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Fig. 2 - Detail with the aspect terrain in Baciu commune

The TIN Aspect command generates a features class containing
polygon entities, according to the values of the TIN’s triangles aspect. By
default, these values are divided into 8 classes, each of them corresponding to
45 degrees measured clockwise. A .txt type file was created, by which an
integer from 1 to 8 was assigned to each class. n figure 2 the obtained aspect
of the ground is presented.

The two vector layers obtained representing slope and aspect were
reclassified according to the intended goals. In each layer table was created
an integer attribute named Punctaj, containing the number of points assigned
in proportion to the interest represented by the slope and aspect attribute for
the study.

The scores for the slope values were assigned as follows:

Slope code score
0-25% 1 100 pts.
251-5.0% 2 100 pts.
501-75% 3 33 pts.
7.51-10.0% 4 25 pts.
10.01-125% 5 20 pts.
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12.51 - 15.0% 6 16 pts.
15.01 - 17.5 % 7 0 pts.
17.51 - 20.0 % .. 8 ... Opts.
20.01 - 22.5 % .. 9 ... 0pts.
>22.5% .. 10 0 pts.

For areas with a slope greater tham 15 %, 0 points were assigned, since
it is very difficult to ensure temporary shelters to the victims for a such slope
of the ground. The maximum number of points was assigned to areas with
slope between 0 and 5%, while for the remaining the rule of three was
applied.

For the aspect, the assigned scores were the following:

-1 ... flatground o1 ... 100 pts.
0°- 45° ... N-=NE 1 0 pts.
45° - 90° NE - E 2 50 pts.
90° - 135° E-SE 3 75 pts.
135°-180° ... SE-S 4 100 pts.
180° - 225° ... S-SV 5 100 pts.
225°-270° ... SV-V 6 75 pts.
70° - 315° V —-NV 7 50 pts.
315°- 360° ... NV -V 8 0 pts.

Points were awarded according to the duration of sunshine exposure of
the ground during the day. Areas oriented toward N - NE and NW - V present
no interest in terms of sunshine exposure, but will be considered further
because they can present a location near the settlements, the water courses or
the transport routes. The areas of greatest interest are those with flat ground
and high duration of sunshine exposure.

The third criterion which was taken into account when choosing the
evacuation areas is the distance from the built-up area of the localities.
Around built-up areas of the localities were created buffers, corresponding to
the following distances: 250, 500, 750, 1000, 1250, 1500, 1750, 2000, 2250,
2500. 2750, 300, 3250, 3500, 3750, 4000, 4250, 4500, 4750, 5000, measured
in meters.

In the layer’s table, an integer attribute was created, containing the
proportional score awarded. Further, the Union command was applied to the
three layers. Entities with zero scores were eliminated. From the layer
obtained that way, areas were eliminated which corresponding to floodable



zones, backwoods, cultivated with vineyards and orchards, affected by
landslides, and obviously those which are natural protected: the Baciu
Canyon and fossil Corusu zone. In the figure 3 the result is presented for the
Suceagu locality. All the grounds selected as evacuation areas are arable

Zones.
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Legenda:
D Limita administrativa comuna Baciu
I: Intravilane comuna Baciu

Retea hidrografica

Alte categorii

Drum comunal

Drum judetean

Drum national

Zone forestiere

- Utilizarea terenului - livezi si vii
Ej Zone cu alunecari de teren

] Areale inundabile

Punctaje obtinute:
- 00

I 01 -120
B 121- 140

141 - 160
161- 180
181 - 200
201 - 220
221-240
241 - 260
I 251-280
I 251 - 300

Fig. 3 - Evacuation areas identified for the Suceagu locality from the Baciu
commune

CONCLUSION

At the level of the commune administration, several evacuation areas
should be established, which could be used depending on the number of
people, animals and fowl to be evacuated and on the living conditions which
can be provided;

The spatial analyses, applied to spatial reference data, allow to obtain
vital information for the flood management and to improve the quality of
decision making;

The G.1.S. provides instruments for a digital management of human
allocation, material and financial resources, a fair distribution of aid to the
affected target population and effective measures to restore basic services in
the area;

Flood management approach by the public administration has to be
done in an integrated manner, by using of geographic information systems;






