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ABSTRACT: In a world in constant chaotic development, a study focused on a well
established territory, with a detailed description of the existing situation and a correct
analysis of the vulnerabilities resulting from the interactions between the natural and the
antropic component, with emphasis on providing solutions for restoring optimal functionality
is imperative. This study seeks to identify, on the basis of a detailed analysis of the specificity
elements, the inadequacies that arise from interactions between the natural environment and
its anthropic use, and propose remedies and optimization of territorial functionality on
medium and long term.
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1. Introduction Jos (northwest), Ighiu (west), Alba lulia
(southwest),Ciugud (south) and Berghin
Studies to determine the degree ofsoutheast). The commune, as an
vulnerability of aterritoryto risksrequirea administrativaunit, consistof five villages:
detailed analyss of the natural potential, SAntimbruthecommune'sesidencdocated
togetherwith the other componentsof a approximatelyn thecenterofthecommune,
geogaphic system.Although such studies at relatively remote distancesfrom the
occur frequently,the problemarisesat the localities on the right bank of the Mure
level of generdization at which they are RiversubordinatéGaltiuat1,0km,Co lariu
achievedand in the absence of thoroughat3, 0 km)andrelativelylargerdistanceso
groundingThepresenstudyiswelcomediy settlementson the left bank of the river:
the degreeof detail in which it is realized, Totoi to 4.0 km and Dumitra to 6.0 km.
the scientificapproachbeing centered on a According to data obtained from PATZ
singleterritorialadministrativaunit,namely Valea Mure ului, Alba County (2011), the
Santimbru, increasing the chances of total area of the commune is 4428 ha [5].
surprise the territorial reality.
Santimbrucommune is located in the 2. Materials and methods

central-westernpatt of Romania, in the
central area of Alba County, at the The creation of the database was
westernmost end of the Transylvania accomplislked by: vectoring of some
Plateau, in the Alba lulia-Turda depressiorgeographic detals (level curves, rivers,
corridor and runs oboth sidesof the Mure accessways, intravilan), analyzing old or
River course. From the administrative pointcurrent cartographic materials, collecting
of view, Sintimbrucommunés neighboring statistical data fromspecializednstitutions,
Mihal (northeast),Teiul(north), Galdade accessig public databases , consultation of
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specializd literature. Field investigation andthe investigatedspace is in the form of a
validation of someof the situation in the contactdepressionon the axis of a large
study area was completed by fieldsynclinal parallelto the westernmountain
documentation. area, guarded by zones the higher
The amalysis of the natural potential of geomorphological featuretheBilag Hill to
Santimbrucommure was achieved through the west and the Secaklor Plateauto the
thepunctuabpproaclof someelementsuch  east, including the meadow and the terraces
as morphologicé potential and geological of Mure River [3] (fig. 1).
substratum, the potential of the Themorphological level of the plateau,
hydro-climatic componentthe potentialof — presentin the northwestern part of the
the biopedosphere fund and the naturalommune, consistsf the Secaklor Plateau,
heritage. There were plans for each type dhelowestmorphologicalunit of thePlateau
analysisatthelevel of thecomponentsfthe  Téarnavelor(300-500m), hastheappearance
Santimbruterritorial system, using the GIS of a suspendegblatter with a slightly wavy
technology, followed by a thorough local surface on the territory of the village
analysis or synthesis at a general level.  Dumitraandpartly to Totoi, the maximum
To determinethe vulnerability of the altitudereachedn GurguleuPeak- 418.8m
territory to risk processesthe GIS-Raster [3].
Interpolation IDW fundion was used, in Bilag Hill is an anticline shaft, resulting
which the hierarchy was establifed by from a recent effort to exalt the Southern
dividing the analyzed area intoApusians, which coachedthe Southwest
1-square-metegrids and assigningscores cornerof the TransylvanianDepresion on
from 1to 5, thescorel signifyingrisklowto the Sard-Oiejdea-Blaj line in a quest and
nonexistent,and maxmum 5 risk. The lifing movement. It is the highest
scores awarded are the result of the morphologicalunit in the region, with an
summation of points awarded to glpes of altitude of 431m in the Santimbru Peak [5].
critical processed states / dysfunctions  The Mure River meadow occupies the
identified in the territory. largest area of the analyzed area ((Badu
Theanalysiof thedegreef suitabilityof —andGaltiu villages,andsomeof Santimbru
thebuildingrelief (rasteranalysisyvasdone and Totoi villages), developing on both
usingthe GIS Map Algebrafunction. With banks of the Mure River River, with
mathematicabperatorsof "gathering” and maximumextensionin the Galtiu area.Of
"multiplying”, mathematical operations were the eightterracesf the Mure identified on
appliedto rasterimages,resulting in two theterritory of the commune, the terrace |
mapsin whichthedegreef suitabilityofthe  (3-6 m relative altitude and 225-230 m
building's relief is pointed out differently. absolutealtitude) is distinguished and the
seconderracg(8-12m, relativealtitudeand

3. Results and discussions 230-240 m absolute altitude ), both
pleistocene age [1] (fig. 2).
3.1.Analysis of the natural potential of Regading the geological aspects,
the territory Santimbrucommuneis locatedin the south

- easternmarginal part of Transylvanian

3.1.1. Morphological Potential and Depressionin the sub- mountainousarea,

Geological Subgrate. Seated at the where, from the point of view of the

interferenceof distinct physico-geographic structuralrelief, thestrataarecut, having in

units, the Apuseni Mountains and thethemiddleasaltkernel.Rocksaregenerally

TransylvanianDepression and modeled by formedfrom soft,weaklyconsolidatedocks,
themainhydrographiartery- Mure River, lacking the harsh rocks haorizons [2].
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Fig.1. Geographical location of Santimbru commune
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Fig.2 Hypsometry and morphological units of
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In the basemenf this areathere are 3.1.2. Potential of the hydro-climatic
sedimentary neogenetic rockscomponentTheterritoryofthecommunés
(Acvitanian-Badenian-Sarmatian), situatedn the moderate continental climate
representedy red and gray clays, marls, of hills andlow plateauswith obviousfoehn
sands (often alternating with clays) and phenomena. The circulation of western and
gravel [1]. Badeian age volcanoes arewestern massesof western (wetter and
locatedin the village of Totoi. Frequently, warmer) masses favored the Mure River
they are transbrmed, forming bentonites, corridorandthe"presencefn thevicinity of
presentin a largeareaon the left bank of the Trascu Mountains determines the
Mure River. The most recent deposits argresene of the foehnization phenomenon .
thoseof quaternary age, presanttheareas To thisis added the north-northern eastern
of meadowsand terraces, made sindand partoftheair massesyhich causesheairto
gravel. cool in winter [7].

On the easternslope of Bilag Hill, The average annual temperature is 10 ° C,
located beween B r ban and Santimbru with minimum in January (-2.7 ° C) and
Fabric , there are rock formations of themaximum in July (average+ 20.7 ° C).
Aquitaineage(about23 million years old), Atmospheric precipitations are slightly
madeup of clays,sandsmajesticclays,with  deficient,with anannuabveragef537mm.

a layer of Ostraremnantsthe presenceof The maximum rainfall period is recoided
theseshellssuggestinghatatthattime the between May-June and July (1555 mm
areawas covered by the sea. O¥beOstra average) and the minimum period in
benchtherearenewerformationsconsisting February(a little over 21 mm). In winter,
of gravels and conglomerates [2] (fig. 3). snow falls on averagein 22-28 days and
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Fig.3 Declivity map of Santimbru commune
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resultsin the depositionof a layer of snrow  to 4 meterswhile in theterracearea it is at
with an averagethicknessof 4-7 cm but a depthof 4-6 m in theterrace area | and
which can reah 30-40 cm (especially 8-10 m in terracearea Il. Ground water
outsidethelocalities). Thesnowayeriskept  supplyoccursfrom severalsourcesdirectly
on the ground for an average of 35-45 daystom rainfall, surface runoff or river
The fog phenomenon , often in spring andnfiltration. Drainagein generalis a good
autumnin this area, can accentuate and one missing the ponding phenomenon
prolong the cold (days with very low During the meling season they reach
temperatures) [7]. maximum levels; in the summer, however,
Groundwater. In this region, local or duringdrier periods, the groundwater level
discontinuousiquifersarecantonizedn the has the lowest values [6] (fig. 4).

N

Slope orientation jL
[ ] Horizontal surface e

.~
I e
EE
[ Jse
B s
[ sv
v
. N

[ uAT santimbru limit
~~ Rivers

Localities 0 0408 16
T kT

Fig.4. Slope orientation map

gravels and sands of the Mure River Surface waters. Themainwatercoursés
corridor and its terraces, with important Mure River, which crosses the commune's
undergroundvaterreservesTheSantimbru territory about 10 km in the NE-SV
locality is part of the underground direction, at an altitude of 220 m. Between
watershedsn porousrocks In the lower Colariu andSantimbru, thevalley of Mure
meadow, the underground isatlepthof 1  River is wide, forming a real basin with a
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maximumextensiorof andbetweerSintram herbaceouplants,suchas:grasof thefield,
andB r ban narrowsdueto the Bilag Hill fir, pylorus,rogos,variouscloverandalfalfa
and the Secelor Plateau.The mealow speciesThearboreakpeciegncounteredre
presents a special morphology withthe willow, wicker, poplar and shrubs. The
meanders and rings. The averageegetatiorin thehilly areais madeupoftree
multi-annualflow rate is 110m3 / s. The species,of which we recall oak, maple,
greatestvolume of leakage is at the end ofhornbeam, junipeash lime tree,alongside

winterandearlyspring.Maximumflows are
in April, May, June(178m3/ s,109m3/ s,

which can be found acacia, wild apple
poplar and some species of shrubs such as:

114m3/ s), and the lowest in July, Augustwoody dog, porunbar, horn, hazel, worm,

andSeptembe(48.8m3/s,27.9m3/ 27,2m3

/ s). Themaintributariesof Mure River are:
Tarnava and Galda. Creeks, some with
temporaryieaksandsmall torrents from the
hills are very active during heavy rains [7].

3.1.3. Potential of the bioped®sphere
fund. Relief and nuance of climate
exaggerationis reflected direcly in the
vegetation and soil composition (fig. 5).

Themostfrequently encounteredilsare
frequentlyalluvial, frequentlygleyed,with a
variedtexture beingrelatedto theexistence

maryandothersTheforestvegetatiormeets
on the hills aroundthe villages of Dumitra
andTotoi, andtheothervillagesaremissing,
with variousshrubsbeingencounterethere.
In grazedareas,unocupied by permanent
cropsweencountethevegetatiorspecificto
pasturesand meadows: fescue, beard and
other sporadic forms. On the slopes we
encounterwormwoal, poppy, crow onion,
colilia, alfalfa, cornflowers etc. [2].

The specific fauna is that of the silty
steppebiotype, in which the rabbit, ferret,
weasel, fox, predominate, alongside which

of theMure River meadow, which is located we meetthe goat,the squirrel,thewolf and

on most of the commune. Erodisols drut
regosols witHutearictextureappeamainly

the wild boar. The world of birds is
representetly knockerswhippersgouache,

on slopessubjectto accelerated erosion or cuckoohenchmen quail, pheasantgtc.On

landslidesbeing spreadon the left bank of
Mure

have a varied texture being formed and

thecultivatedandswe meetthetheseaman's

River, in the area of Totoi andcrow,thelarkand the blackbird. Among the
Dumitra villages. Gleic soils and lacquersreptiles we mention

common lizard,
different speciesof amphibians,a lot of

evolvedin the conditions of the occurrenceinsectsandgastropodspecifictotheseelief

of anexcessperiodicallyor permanentlyof
water from the groundwater,atmospheric
precipitation, etc. Typical argilo-clay
chernozemsyith luteargoudexture,appear
in the hilly area of Totoi anBumitra.Here
we canalsofind the Cambiansoils: typical
Eumezobasic browns and
Eumosobasebrown soils. Pseudoradiis,
argiloiluvian pseudorazias are common in
SecaglorelorPlateauformedonlooserocks
containingcarbonatesandclay, respectively
on marl or clayey marl [2].

The vegetation is specific to hilly and
meadowhills, beinginfluencedby climate

forms. The watersof Mure River belong to
the area of the scobar, besides which there
arealsothe clean,the morun the pike, the
carp,theshawl,etc. Some of these fishlso

live in thewaterof theGaldaValley[5] (Fig.

5).

eroded

3.1.4 Natural Heritage. In Santimbru
communethereare no official monuments
belongingto thenaturalheritagelts natural
landscapés not spectacularbut surelyfor
thelocalsit is a pleasant, safe, quieabitat
spacdike noother.Biodiversityis presentn
the territory both in the form of numerous

andrelief. In the meadow area, the flora isfauna species and the diverse flora,

rich and varied, being represented by

particularly beautiful and diversified.
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Fig.5. Land Use Map (Source: CLC 2014)

Sowe canfind meadowflora, hilly area Hill are also a palimpsesticlandscape, a
vegetation forest vegetation and grasslandnelancholic memory of the former
andmeadow-specifigegetation developed in occupation®f SantimbruAll theseelements
deforestedareas Fauna species are alsoof nature mustbe protectedby the balanced
presentin a varied form, from birds, to useof territory and theenvironmentandthe
reptilesandaquaticspeciesThediversityof  presevation of spaces with biological and
the landscape consists of thiesgegorieof landscape diversity [4].
natural landscapes:meadow landscapes,
terracedlandscapesand hill and plateau 3.2. Evaluation of territorial
landscapes. vulnerability in risk processes

Meadowlandscapeis spectacular due to
sinuous flow of the Mure River, the 3.2.1.Highlighting processgenerating
meanders and the rings formed by théactors and risk phenomena. The
"moodiness'of theriver, whichfromtimeto lithological constitution(modly formed of
time decidesto get out of the stern, flood clay), the degree of vegetationverage, the
nearbylandandchangehusthemorphology climate, the predominantly Nordic
of the meadow, in an attemptto avoid exhibition, but especially the quantity and
monotony. The Agroterassa®sn the Bilag theregimeof the precipitations havded to
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the formation of slope processes such ashelLarg ValleyandtheDumitraValley,on
landslides and drainage. The lithologicaltheir upper course.
structure is characterized by rocks in Among the meadow processes the
generalsoft, weakly consolidatedlacking accumulationof washedand transported
horizonsof hard rocks near the surface ofmaterialonthemountainsidetakesplaceat
the land, which generated the lack of all times, but with a different extent. The
structuralrelief forms and determined the heavyrainfall from the maximum rainfall
formation of the domed relief. The peridd from May to June (155.5 mm)
deforestationof the forest areasin the contributes to the generation of risk
easternpart of the commure, namelyin  phenomenaand processes, amplifying the
Totoi andDumitra,generatedmportantrisk  processe of washing materials on the
processes and phenomena. mountainsidegerosionprocesses)swell as
Bilag Hill presentsigeologicalstructure fluvial accumulationandtransprt andthe
consistingof analternative mix of marl and Mure River River is very meandering
sands, grubbed-ugreasof theforest on the downstreanof Santimbru. Of the processes
eastern side, heavginfall at some times of in theminor bed, the most important is the
theyear,generallyhighlandslopeqoverl0 meandering, the Muret has wide meanders,
°), northern predominant exhibition, evolvedin theform of "M". In theminor bed
excessivegrazing. All theseelementsare therearewell-formedformationsin form of
factors generating processes and risk sandbanks.
phenonena such as landslides and erosion The low relief erergy, the small
processesuchasdeep erosion, sometimesdifference between the meadow and the
with a very advanced evolution. terracesof Mure River, the unconsolidated
The northwestern extremity of the banks, the climate, the quantiy and the
Interseca elor Plateau, Coasta Mare Hill precipitation regimeausedheMure River
Westsideslope and Scaun Hill- western floodsfrom 1857,1875,1887,1893, 1933,
slopetotheMure River River is affected, on thegreatfloodsof 1970,frequentafter 1990,
the backgroundof the intersive pastureof affecing the shores as the households in
theslopewith a value greater than 10 ° andGaltiuandCo lariu, andontheleft bankthe
the anttropogenic intervention of erosion meadowbetweenSintimbru and Totoi. At
andlandslidessomeof themstill activeand present, the Mure River Rives digging at
others fixed. the 10% probability of overtakingand the
TheMure River slopes near SantimbruGalda River has been deepened and the
and the left of the Gruiu valley show banks strengthened [6].
frequentslopeprocesses)neexamplebeing
the drainage due to the petrographic 3.2.2. Identification of dysfunctions
structure, the gradient, the degree of induced by natural and anthropogenic
vegetationcover, the climate elements, butprocesses\aturalandanthropogenicauses
especially the quantity and the precipitatiohave led to some changes and
regime. transformations in the landscape structure.
In thelower course both mountainsides Bilag Hill, Scaun Hill, and the Coasta Mare
of the Dumitra Valley are affected by Hill have experienced irreversible
landslides and shore erosion. The&eomorphologicathangesthedestruction of
deforestations, the lithological structure theslopesthedeterioratiorof thesoil cover
formed predominantly from the clays, the andthepetrographidayer,thedestructiorof
degreeof vegetationcoveragethe quantity thegrazing areas so that we can say that it
and the regime of the precipitations will neverbe usedto the real valuein the
determinedthe phenomenaf torrenes in  agricultural activities undertakenon its
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surface,not to mention its suitability for  river, on its right andin the northwest of
construction. S&timbru locality. We fully find the
Climate change in recent years intravilan locality of Colariu, Galtiu and
worldwidehaschangedheclimate'snormal  partlySantimbruAn areaof greatstabilityis
valuessometimesheextremeveatherfrom  also located on the left side of the Mure
prolonged droughts, to sudden cooling inRiver, in its terrace |, near Totoi.
the summer winds andhail, autumnfog or Low-risk areasare dispersedwithin the
direct summer breaks to winter. investigated territory and cover largely the
Negative transformations in theMure River meadow and terraces, the north
landscapestructurealso occur in - Mure  slopeof the Bilag Hill, as well as portions
River meadow, which presents a specialrom the Seca&@lor Plateau, in the
morphology with meandersand rings, a interfluvial valleys of Dumitra, Larg and
morphology that is in permanentthe elevatedinterfluvial peaks from the
transformation the courseof Mure River Coasta Mare Hill and Scaun Hill.
beingstronglydivertedto theleft, flowing at The medium-risk areas include the
the base of hills belonging to the terracesl and Il of the Mure River, the
Inter-Secaglor Plateau, in especially due todomed slopes of the Bilag Hill and the
sedimentfrom the valley of Galda. The plateaux from the Sed@lor Plateau.
undergroundwatershawe a high hardness  The High-risk areas includesmoothland
and the water quality is doubtful, beingwith a slight slopeat the base of the Bilag
influenced by the economicunits on the Hill, CoastaMare Hill, Gruiului Hill and
territory of the commune(which discharge Scaun Hill.
toxic residues)r thoselocatedin the Mure The very high-risk areas includemostof
corridor. thesouth-easteralopef theBilag Hill, the
Contaminatiorof groundwateor surface north-westslope of the Coasta Mare Hill,
waterwith substances that have a negativéocatal on Secalor Plateau, to the east of
effect on the organism such as nitrites, Totoi and the north of Dumitra and the
nitrates pesticidesetc.,is acurrentproblem westernslopeof the ScaunHill (to theMure
in SAntimbricommunewherethequalityof — River), situatedat the eastern extremity of
the water collected from the wells and theSantimbru commune, with low stablity
water courses is analyzed periodically. inducedby high valuesof theslope(15-23°)
Pollution of Mure River with industrial andveryactivemorpodynamics subordinated
wastefrom OcnaMure River and Targu tothemassmovementandoverexploitation
Mure has led to a dramatic decline in fistin an overgrownagiicultural system.Very
fauna in recent decades [7]. high risk areas exist in the southern part of
Dumitra, suchasthe north-easterrslopeof
3.2.3. Zoningof the territory according  Gruiul Hill andtheGruiul valley,againsthe
to the typologyand the impactof therisky  backdrop of elevated slopes (over 20°),
processes. After detailed analysis of petrographicvegetation,vegeation cover,
cartographic materials (maps andand lithology rich in clays (fig. 6).
topagraphical plans at the scale of
representationl: 25,000 and 1: 5,000, 3.2.4 Building Reliability Analysis
orthophotoplans,etc.), as well as field (rasteranalysis).The analysis of the degree
investigations we have reached thefor suitability of the building relief (raster
following zoningoftheterritoryaccordingo  analysis) was done using the GIS Map
typology and impact risking processes: Algebra function. With this we can perform
Non-existent risks areas include analyzesbasedon mathematicabperations
high-stability areasin terace Il of Mure  appliedtorasteimagesUsingmathematical
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Fig.6. Territory vulnerability risk map

operaorsof "gathering"and"multiplying”,  poorly favoréble and medium degree. The
therewere 2 mapsin which the degree of terracesand the meadowsin the Aiud
suitabilityof thebuilding'sreliefis different.  Corridor consist of favorable and very
The map obtained by the method of favorableareasfor construction According
gatheringthe rasterimages(Fig.7) hasan to this map,the probability of building the
optimistic result, the favorableareas being investigated space is quite favorable.
representecby the meadowand the two Regarding the map obtained by the
terracesof Mure River and as the altitudemethod of multiplying raster images (see
and slopeof therelief increasesthedegree  Figure 8), it presents a much more
of favorability in construction decreases. pessimistic version of the degee of
Optimism results from the fact that the suitability to build: InterSecaglor Plateau
unfavorablelegregesencounterednlyatthe and Bilag Hill are considered to be totally
highest peaks in the investigated area, unfavorableto the construction, including
namely Santimbru Peak from Bilag Hill, theAiud Corridorandportions from Mure
Gurguleu Peak from Secaglor Plateau, River medow (justified by the existing flood
CoastaMare Hill, Cresttura Peak,Scaun potential, without taking into account the
Hill, Totoi Forest,in their lower areas up to existingbuilt ditch, dimensionedo the10%
the Aiud Corridor, there are areas with probability of overtaking) as well as the
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Co lariu locality, wherein the past,befae disturbingelement,aswell asa low degree
the constructionof the canals there were of affordability in construction and
marshyareasFavorableareaoccupyavery agriculture.Thereforeduetolandslidesand

smal percentage and meet as stains in therosionoftheslope thecritical statealready
Mure River terraces. According to theestablished and obvious, is in reverse
analysis of the map resulting from the proportionalityto the degreeof territorial

multiplication of the rasters,the degreeof suitability.

constructioraffordabilityof theinvestigated The good part is that, once the risk
territoryis quitelow, with onlyathird of the factorsareknown,measures can be taken
territory being amenable. prevent or attenuate the effects of these
phenomenabut their stamp will persist in
Conclusions timeandspacetheeffectsbeingirreversible.

It is a pity that the lands affected by
Contemporary geomorphologicalvariousdysfunctionsandrisk proceses can
processes existing in the Santimbrunot be used at maximum capacity, which
communeespeciallfheslopeprocessegan  affectstheeconomyof thecommunewnhich,
be considered critical. Thus, thein the absenceof resourcesof tourist
impossibility of the system to return to its attractivenesshasto rely on agricultural
initial form after the intervention of theactivities
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