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south-eastern part of Romania, is one of the most affesd areas by the

torrential related phenomena. This occurs due to physicajeographical

and economicalgeographical factors, such as: slope, curvature profile,

lithology, soil texture and land useln order to calculate and spatially

model the surface rurff potential index, these factors were integrated

and worked in GIS enviroment. Each characteristic of the factors was

given a bonitation score, according to the way that it influences surface

runoff. By applying the methodology mainly taken after @ith (2003)

[1], the FlashFlood Potential Index was obtained, with values between

19.4 - 44.5. The highest values of the index correspond to deforestated
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50EI EUAOAA OAETEAEITO ")3 y1 AT AI EUA DI
OAOOCAOEE AAAAI AOAOGA y1 OACEOI AA 30AAAOL
£ 31 AT EA8B8OOAAAODPAOEAa AET OOA OYOOEI A 31
partea central-sudA OOEA4a A 211 YT EAEh AOOA OT A AEI]
AA DOl AAGAT A AOI AEAOA O1 OAT T EAI EOAIl EEE&
caracteristicilor factorilor fizico- # economicogeografice precum:

bDAT OAh AOOAOOA y1 DOT A£ZE1 h OOEIOE U4 GQER h
OAOAT OOEI 1 08 0AT 00O ODPAT EAI EUAOAA HE
i ATEAZAOOAOA A OAOOCAOEE AAAAI AOAOAh AEAA

ET OACOATE HE bDPOAI OAOCATE y1 1T AAEOI ' )38
0110 T106A AA AIOABROAOKOGBEAEA QAEEAARDT OEI T C
I T A0 AOI AAAOOAA ET &£ OATT1AAUa OAOBOCAO
APl EAAOEE 1 AOT AT1TCEAE DPOAI OAGa y1 1 AOA
| AT ET 60 ETAEAAT A bpi OATT EAI 601 OE AA 1 ATE
(Flash-Floi A 01T OAT OEAT )1 AAgq DPAT OO0 3O0AAAODPA
AO OAIT T OEt1i4B80OBA @g#dd®A | AE OEAEAAOA OAIT O
OAOOGATTEE AAOPAAOOEITE AO DPAT OA AA DPAOGOA
Al A OYOOEIT O "ail ait AAOA HE 3a0al Al 8
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1. INTRODUCTION

The importance of delimitating surfaces with high runoff potential consists in the
fact that the frequency of extreme meteorological events, such as torrential rainfall, has
grown significantly much, causing violent and rapid higkloods. Due to these typeof
studies, measures can be taken more efficiently in order to diminish the severity of
flowing phenomena.

In Romania, the subject of runoff has been studied, in several writings, by
#EAT AAH jcnmnxq fcyYh T AAAQGAITE AO0j Ahtpmnq ¢ap)
Zaharia et al. (2012) [5]. The aim of the present study is to analyze, by using GIS
techniques, the way that physical and economicajeographical factors influence the
potential to surface runoff occurrence. The importance of this study alsoonsists in the

AAAO OEAOh AgAADPO Ei T OOAT O 11T AAI EOEAOh OOAE
important touristic objectives are found in the study area: The Muddy Volcanoes, the
. AOOOAT -TTOIATO e¢,A 'OOTEe 110I30 a#iEIAT BOE OAD

socialeconomical and cultural objectives could be harshly affected in case of runoff
associated phenomena occurrence.

~ A o~ s X
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south-eastern part of Romania (Figurep dh ET OEA #O0OOAOOOA 30AAAO
Subcarpathians sectionin terms of lithology, the substrate contains heavy rocks, which
increase the runoff phenomenon in the approach of the Paleogene flysch, located on the
contact area between Bocului BT 1 O A1 [§] résgzétively or&the contact area to
the Curvature Carpathians The study area is characterized by altitudes between 116
and 876 meters, recorded on Bucului Hills (Figure 1).

The slope has a very important influence on runoff manifeastion. The highest
OAl OAO 1T &£#/ OEA OiI 1 PA ET OEA OOOAU AOAA AgAAA
AOAA8 4EA EECEAOO OAI OAO AT OOAOPIT A AOPAAEAI
and Cornetului hills, located on the contact area betweeré Curvature Subcarpathians
a high runoff potential.

The main climatic characteristics of the study area are the multiannual mean of
OAIl PAOAOOOAR x E E WultianAual avetage 3um ofpredipitadidh, which is
604 mm/year [7].

AEA EUAOITTCEAAI TAOxT OE EO [T AETT U OADO/
which form the eastern, southern and western limit of the study area.

The vegetation has a major importancen surface runoff in the study area. The
forest vegetation is represented by a very large number of broadleaf forest species and
occupies almost 23% of the total study arefB]. The low weight of the forest in the study
area, which has an important rolen diminishing the surface runoff potential[9],
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Figure 1. Study area location
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torrential associated phenomena.

Regarding the edafic cover, soil texture has a majoinfluence on runoff
occurrence, because it influences water infiltration.In this case, the loamyclay...clay
texture of the soil determines a high and very high potential to surface runoff and occurs
on 37% of the study area.

In 2006, according tothe types of land use, forests represented almost 23% of the
total study area, while pastures represented 20% of the total study area. In terms of

surface runoff on the slopes, the following types of land use increase the phenomenon:

pastures, bare rocks and bui areas.

2. METHODOLOGY

In order to realize this study, the flaskflood potential index was created and
OPAOGEAIT T U 11T AATAA £ O OEA AOAAhisAk&xwhd 1
proposed by Smithin 2003 [1], and was calculated for Colorado river. Adr, the index
was adapted, used and improved by other researcher the present study, the index

[50]
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was calculated by integrating five factors that influence the runoff process, by using GIS
environment. Morphometric indexes such as slope Kigure 2) and prdile curvature
(Figure 3) were derived, in raster format, from the digital terrain elevation model,
obtained from a 10 m cell size, by contours interpolatiopl0]. The other three factors,
soil texture, lithology, and land use were firstly obtained as pggon features.
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Figure 2. The slope value in the Subcarpathian area between Buzau and Slénic rivers

The lithology (Figure 4) was obtained by vectorizing data from the Romanian
Geological Map, at 1:200000 scald 1], the soil texture(Figure 5) was obtained from the
Romanian Soils Map at 1:200000 scale, in digital format2].

The land use(Figure 6) was obtained from the European Corine Land Cover data
for year 2006 [8]. After, the factors in polygon format were converted to raster format,
with a 10 m cell size, by using ArcGis 10.1.
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Figure 3.The profile curvature value in the Subcarpathian area between Buziu and Slinic rivers
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Figure 4. The litology in the Subcarpathian area between Buziu and Slanic rivers
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Figure 6. The land use in the Subcarpathian area between Buziu and Slinic rivers
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The factors were finally reclassified by establishing their bonitationscores
according to their influence on surface runoff (Table 1)Finally, by using theWeight
module of Idrisi Selvasoft the weight of each factor was established in order to obtain
the FFPI values for the study area, by integrating the factors.

Table 1. Clasification, bonitation scores and weight of the factors integrated

by the Flash Flood Potential Index

Parameters Types/Values

Litology 7 Gravels, Marls, Sandstones,  Flyschwith Sandstone
16.87% sands, loess clays, calcareous shale of
deposits lymeston shale, intercalaton 2 4 AEE
es conglomerates s
31 1T PAj =03 3-7 7-15 15-25 >25
24.09%
Profile -5.3-0 0z0.9 0.9z5.5
curvature Z
18.93%
Soil texture 7 Loamy Loamy Varying Loamyclay, Clay
18.68% sandy...loa textures, loamy-
my loamy...loamy clay..clay
clay
Land usez Forests Transitio  Agricultural Pastures Build
21.42% nal zones, areas,
woodland vineyards bare rocks
-shrub
Bonitation 1 2 3 4 5
score
FFPI class 1947244 2447 29.47345 34572395 39.5-445
(1990, 2006) 29.4
3. RESULTS

By applying the methodology described above, the Flash Flood Potential Index
j &&0)q xAO TAOAET AA £ O OEA 3O0AAAOPAOEEAT A
FFPI values are between 19.4 and 44.5 (Figure 7). The values were groupedfiue
classes, by equal intervals. As a result, the first class of values, between 18.24.4,

corresponds to a very low potetial to surface runoff.

[54]
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These values occur on almost 3% of the study area, generally on the areas with

1T x OITPAO 11 "OUuad OECEO OEOAOOEAAR 1T AAO Ol
EOO OOEAOOAOEAO 'l OT EH#h " a1l al AAOA #®E 31 alE
between 24.4z 29.4, occurr on almost half pound of the study area. This class of values

AT OOAOPTTAO OF xiT AU AOAAO EOI I "1 EAERAI O O

relative low slopes. The average values of FFPI, between 29.34.5, occurr on52% of

the study area, on extended surfaces on almost all relief subunits, typical to agricultural

I ATAO xEOE OI 1 PAO AAT AAOE pu=Z84EA EECE ATA
44.5 represent almost 21% of the study area. These occurr mainly in theestern part of

the study area (Figure 7), especially on the contact area with the Curvature Carpathians.
Regarding the subbasin allocation, the most affected areas are highlighted: the upper

AOAA 1 £ 3404l Al AAOET | &E C Odash basif] Thede AaludsE A A A
AT OOAOPITA OF AAEI OAOOAOAA O11TPAO xEEAE A@A]
potential of these areas, The National Administration of Romanian Waters, through the
"AOET ' AT ETECOOQADETIET AE O DAneBBrdjdctionETask ¢ mpp  (



