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Abstract 

This study focuses on a geographical area with historical 
connotations, located in the internal curvature of the Carpathians.  
The prospects of transport network in this area are geographically 
conditioned mainly by the morphodynamics of the surrounding 
relief. The working methodology was based on the ArcGIS 
analysis of four main factors for the transport infrastructure: 
geodeclivity, lithology, pedology and land use. The land suitability 
analysis must represent the preceding stage of any infrastructure 
project because it perfectly highlights the degree of favourability 
of new designed routes and exempts from any additional costs for 
maintenance, rehabilitation and redesign in the post construction 
stage, improving the project reliability prediction. The land 
suitability for the transport infrastructure is an issue of present 
interest for this region since in the last century the transport 
network has exponentially diversified and expanded, more 
pronounced and accelerated in recent years, due to increased 
road and railway traffic. This global trend requires the resize and 
adaptation of the transport infrastructure to the new mobility 
needs of society. With this development, the areas suitable for the 
transport infrastructure have high urban saturation. Thus, new 
routes are necessary on less suitable lands that must be analyzed 
for the optimization and sustainability of new routes converging in 
the Bârsa Country. The final map resulting from the GIS analysis 
provides the focused area with positive prospects for the transport 
infrastructure development, particularly in the depressionary area, 
new routes of moderate suitability being outlined for the 
mountainous area.  

Keywords:  land suitability, infrastructure project, GIS 

analysis, Bârsa country 

Rezumat. Model de analiză generală a pretabilității 
terenurilor pentru noile proiecte de infrastructură 
din Țara Bârsei (România) 
Demersul acestui studiu se concentrează pe un spațiu geografic cu 
valențe istorice, situat în zona de curbură internă a Carpaților. 
Perspectiva căilor de comunicație în acest spațiu este condiționată din 
punct de vedere geografic, în primul rând de morfodinamica reliefului 
înconjurător. Metodologia de lucru s-a bazat pe analiza în ArcGIS a 
patru factori principali pentru infrastructura de transport: 
geodeclivitatea, litologia, pedologia și modul de utilizare al terenurilor. 
Analiza pretabilității terenurilor trebuie să reprezinte etapa 
premergătoare a oricărui nou proiect de infrastructură, pentru că 
aceasta reliefează perfect gradul de favorabilitate al noilor rute 
proiectate și scutește eventuale costuri suplimentare de mentenanță, 
reabilitare și remodelare din faza postconstrucție, îmbunătățind 
prognoza de fiabilitate a proiectelor. Pretabilitatea terenurilor pentru 
infrastructura de transport constituie o problemă de actualitate pentru 
această regiune deoarece în ultimul secol rețeaua de căi de 
comunicație a cunoscut o diversificare și o extindere exponențială, tot 
mai accentuată și mai accelerată în ultima perioadă, datorită 
intensificării traficului rutier și feroviar. Această tendință manifestată 
de altfel la nivel global impune redimensionarea și adaptarea 
infrastructurii de transport la noile nevoi de mobilitate ale societății.  
Odată cu această dezvoltare, zonele pretabile infrastructurii de 
transport prezintă un grad ridicat de saturație edilitară, astfel încât 
sunt necesare noi rute de legătură pe terenuri mai puțin pretabile care 
trebuie analizate pentru optimizarea și sustenabilitatea noilor trasee 
de convergență din Țara Bârsei. Harta finală rezultată în urma analizei 
GIS oferă arealului focalizat perspective pozitive de dezvoltare a 
infrastructurii de transport, îndeosebi în spațiul depresionar, pentru 
zona montană conturându-se noi rute cu pretabilitate medie. 

Cuvinte-cheie: pretabilitatea terenului, proiect de 

infrastructură, analiză GIS, Țara Bârsei 

 

Introduction 

The land suitability analysis must represent the 

preceding stage of an infrastructure project because 
this perfectly highlights the favorability of certain 

designed routes and exempts from possible 
maintenance, rehabilitation and redesign costs in the 

post construction stage, improving the project 

reliability prediction.   
The new infrastructure motorway-type projects, 

with parameters calibrated for heavy traffic require 
open areas, without shrub vegetation or any type of 

constructions, and with very low risk levels. 

International studies are developed on dynamics 
of urban areas (Engelen et al., 2007), or with 

interest for accessibility aspects (Geurs & van Wee, 

2004). Furthermore, taking into account 

multicriterial factors, Lingjun, Zong and Yan (2008) 
described a methodology for assessment of rural – 

urban planning and examples may continue. In 
Romania, land suitability for the new transport 

infrastructure was studied by Dobre (2011). In his 

methodology, focused on Prahova Corridor, Dobre 
included three factors: geodeclivity, lithology, and 

land use (Dobre, 2011). 
The present study aims to be an applied 

geography one for an area with historical meanings. 

The study area of the Bârsa Country (Fig. 1) is 
located in the central-eastern part of Romania, in 

the internal part of the Carpathian arch, at the 
contact between the Meridional Carpathians and the 

Eastern Carpathians and occupying an area of 
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2280.69 sq km.  The limit of 363.7 km spreads 
mainly on the watershed (92.5% - 336.4 km) and 

partially in the low floodplain (7.5% - 27.3 km). 

 

Fig. 1: General map of the Bârsa Country 
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Working methodology 

Geomorphology together with geological 
features, land cover and economical limitations were 

considered the most restrictive factors in 

infrastructure planning (Mihai, Dobre, & Săvulescu, 
2014).  

For the land suitability map in the Bârsa Country 
(Fig. 1) we identified and analysed four factors 

significant for the transport network distribution: 
lithology, geodeclivity, pedology and land use. 

In a detailed case study research for a certain 

infrastructure project other impact factors, such as 
climatic, hydrological or seismic factors can be 

analysed, but for the general map of land suitability 
for the new infrastructure projects we chose the 

mentioned factors, which we considered defining for 

our objective. Each of the four factors was 
individually analysed (Fig. 2). 

 

 

Fig. 2: The methodological schema for modeling land suitability map for the new transport infrastructure 
projects 

The obtained cartographic maps were reclassified 

in stages, according to the attributes of the analysed 
elements. Thus, in the attribute table of each map 

marks on a scale of 1-10 were assigned to each 
element. These marks quantify the suitability for the 

transport infrastructure of a polygonal surface. The 
same mark can be assigned to one or more 

surfaces. The suitability value is directly proportional 

to the assigned marks.  
After suitability-based reclassification four 

simplified maps resulted and they were rasterized 

and interpolated, the final map highlighting our 

objective. The GIS formula for the final raster (land 
suitability for the transport infrastructure) was: 

HP=0,40*HPG+0,25*HPU+0,20*HPL+0,15*HPS, 
where: 

- HP represents the suitability general map; 
- HPG represents the geodeclivity suitability map; 

- HPU represents the land use suitability map; 

- HPL represents the lithology suitability map; 
- HPS represents the pedology suitability map. 
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We reclassified this last cartographic map into 
four classes of suitability values, emphasized by the 

colour scheme we used: 

- high suitability lands; 
- moderate suitability lands, where land planning is 

useful; 
- low suitability lands, which require extensive planning; 

- unsuitable lands, which imply special planning and 

high maintenance costs in the post construction stage. 
At a macro scale, an exhaustive research can be 

carried on, taking into account a single 
infrastructure project, with more data within a 

cartographic analysis, because several important 
objectives of environmental geomorphology in 

planning and environmental management are: the 

use of geomorphological knowledge  (Panizza, 
1996), prediction of geomorphological processes  

(Rădoane & Rădoane, 2003), vulnerability 
assessment, risk and suitability relief, as part of the 

land for the needs of society  (Mihai, 2003). 

a. The geological factors 
Geologically, the transport infrastructure 

suitability must be approached in a complex way 

because the Bârsa Country has different tectonic 
and lithologic areas. It is noted that there are 

contrasting suitability areas in the northern 

depressionary sector and the southern mountainous 
sector. 

When analysing the lithologic suitability for the 
transport infrastructure we started from the 

geological map, which we digitized and vectorized 

before we reclassified it into 18 different general 
classes of rocks, represented by a suitable colour 

distribution and individually marked with standard 
abbreviations for the new map (Fig. 3). 

Finally, we moved to a new reclassification by 
assigning lithologic suitability values, according to 

the share of negative influence over transport 

infrastructure for each of the 18 rock classes in the 
Bârsa Country. The suitability values range from 1 to 

10, inversely proportional to the share of influence 
for the transport infrastructure (1% -100%). For 

example, for 20% negative influence in the 

transport network distribution, the grade 8 is 
assigned to the lithologic class (Table 1). 

 

Table 1 Bârsa country – correspondence table between lithological classes and their 
suitability for the new transport infrastructure 

LITHOLOGY SHARE OF SUITABILITY INFLUENCE (1-100%) SUITABILITY MARK (1-10) 

Current sediments 20 8 

Terrace deposits 20 8 

Metamorphic rocks 40 6 

Conglomerates and sandstones 40 6 

Conglomerates and limestone 40 6 

Shales 60 4 

Marls and sandstones 60 4 

Clay rocks and marls 80 2 

   

 
Four suitability value groups resulted through 

reclassification: 
- current sediments and terrace deposits, which 

represent the foundation for almost 80% of the 

current transport infrastructure, were grouped into 
the superior suitability value class. Despite low 

hardness, these are arranged in horizontal layers 
with very low declivity, in favour of transport 

infrastructure sustainability. 
- metamorphic rocks, conglomerates, sandstones 

and limestone were grouped in an above-average 

value class, because of high hardness and the 
stability they give to the transport infrastructure on 

low declivity lands. Their favourability is reduced by 
another analysed factors, such as high declivity and 

high relief energy that are characteristic of such 

lithologic areas. 
- shales, marls and sandstones were placed on 

an inferior value level, because of their high  

 
friability; they are typical of areas with intense 

lithologic degradation. Declivities above 30° - 40°, 
together with climatic and hydrologic factors, favour 

geomorphological slide processes of lithologic 

masses. Consequently, landslides that may threaten 
the transport infrastructure can occur on these 

surfaces. 
- because of their excessive friability clay rocks 

and marls are typical of lands unsuitable for 
transport infrastructure, especially if they are 

influenced by another factors, such as 

geomorphological, climatic or hydrologic.  
The analysis of lithologic stability, seen through 

the relationship rock-water (friability level) – slope, 
reflects the land resistance level to natural or 

anthropic factors, thus emphasing the dependence 

between land suitability level and the geological 
substratum (Dobre et al., 2011). 
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Fig. 3: The Bârsa Country – the lithological suitability map 
(Source: data processing GeoServer opengis.unibuc.ro) 

b. The geomorphological factors (slopes) 
As can be seen from the analysis of floodplain or 

slope geomorphological processes, the slope plays a 
major role in the dynamics of these processes. Thus, 

we consider useful to quantify the geomorphological 
factor in the interpolated analysis of land suitability 

for the transport infrastructure by evaluating land 

geodeclivity in the Bârsa Country in relation to the 
transport infrastructure. 

 In order to emphasize the influence slope has on 
the beginning of geomorphological processes several 

limit declivity levels were established (Popescu, 

quoted by Oprea, quoted by Dobre, 2011):  
- 3° - the inferior level for the beginning of 

pluvio-denudation processes; 
- 7°–8° the inferior level for the beginning of 

ravination and landslides processes;  
- 15° the value from which these processes 

become more intense;  

- 30°-32° the stabilization level of scree on slope; 
- 50° full erosion of pedological layer. 

These limits are subjective, Grigore (1979, 
quoted by Dobre, 2011) setting limits with 

significant variations in comparison with those 

mentioned above, where the inferior limit of 
landslides is of 11°. 

A declivity suitability map for the transport 
infrastructure in the Bârsa Country was created 

through reclassification on the basis of the slope 
map (Fig. 4). Thus, according to the negative 

influence geodeclivity values have on the transport 
infrastructure (the increase in value leading to more 

intense geomorphological processes) we established 
a direct correlation with the suitability level for the 

transport infrastructure. The suitability values were 

set in the range 1-10 (Table 2), inversely 
proportional to the share of influence for the 

transport infrastructure (1%-100%). For example, 
lands with declivities above 30° have a 90% 

negative influence on the transport infrastructure, 

the suitability grade being 1.  
The 0° – 5° slope has maximum suitability for the 

transport infrastructure. This slope characterizes over a 
third of the Bârsa Country, the majority of the 

transport infrastructure being concentrated on almost 
flat lands from the depressionary area.   

The transport infrastructure suitability level 

corresponding to the 5° - 10° slope is 8 . These lands 
cover a fifth of the Bârsa Country, but the 

communication network density is less dense than in 
the previous case. 

The 10° - 15° slope was assigned the grade 6 

because of the intensification of slope processes, which 
lead to a lower transport infrastructure density. The 

lands with this slope cover 16,39% of the Bârsa 
Country.  
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The 15° - 20° slope has low suitability, with a 
corresponding 4 value, such lands requiring special 

planning, such as winding roads, for the transport 

infrastructure.  
The 20° - 30° slope is even less suitable, fluvial 

erosion being intense on these lands and slope 
dynamics being more active. We have to mention that 

the Transcarpatica Road Project passes over such 

areas, semifixed debris flow being an impediment on 
the initial project route.  

More than 30° slope is represented here and there, 
being completely unsuitable for the transport 

infrastructure. On these lands with high relief energy, 
even tourist paths have special planning such as metal 

anchors, called chains, these being useful for climbing 

and making isolated areas situated at high altitudes 
accessible. 

Looking at the slope suitability map for the 
transport infrastructure we can see the contrast 

between the southern and northern area, as well as 

the high favourability level of the central depressionary 
area.

Table 2 The Bârsa Country – correspondence table between declivity degree and its 

suitability for the transport infrastructure  
GEODECLIVITY INTERVALS SHARE OF SUITABILITY INFLUENCE (1-100%) SUITABILITY MARK (1-10) 

0°-5° 0 10 

5°-10° 20 8 

10°-15° 40 6 

15°-20° 60 4 

20°-30° 80 2 

>30° 90 1 

 

 

Fig. 4 The Bârsa Country – slope suitability map for the transport infrastructure 
(Source: ASTER GDEM – a METI & NASA product) 

c. The pedological factors 

The soil suitability analysis according to typology 
for the transport infrastructure is essential especially 

for the Bârsa Country, where we find soils that 

impose a special restrictiveness on transport 
infrastructure and on any type of anthropization. 
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For this type of analysis we used Romanian soil 
map with a scale of 1:200000, made by ICPA 

between 1963-1994. Authors Florea and Munteanu  

(Florea, Munteanu, & et ali, 2003) (Florea N. M., 
2012) upgraded this map by introducing a unique 

legend (SRTS). From the total of 50 maps, we used 
the maps for the Bârsa Country, namely no. 28, 

made in 1975 and map no. 20 made in 1990. As 

regards the pedological taxonomy we preferred to 
use SRCS, which is more often used than SRTS, 

showing correspondence just in certain cases.  
The edaphic substratum of the Bârsa Country is 

particularly complex because of differential and 
contrasting amplitude depending on the morphometric 

parameters for every factor that influenced the process 

of pedogenesis. Zonal soils have a relatively radial-
concentric distribution, influenced by relief, lithology, 

hidrology and bioclimatic factors. 
In the depressionary area of the Bârsa Country 

the pedological factors greatly depend on the 

hydrological factors. In the land suitability analysis 
for the transport infrastructure, soil quality research 

plays a key role, particularly because the 
depressionary area is crossed by the Olt River, flat 

surfaces, adjacent to the floodplains being often 
flooded, especially in the past. Thus, under 

conditions of poor drainage, the gleying and 

pseudogleying processes intensified on large areas. 
These processes are obvious in the lower basins of 

the Olt River: Bârsa, Timiș, Tărlung. On such 
substratum with rich water intake mesotrophic, 

especially eutrophic swamps developed in the 

nearby localities: Prejmer, Feldioara, Bod and 
Hărman. There used to be wet lands in Stupini 

Commune too, but with the expansion of buildings 
and the inclusion of this ATU in the metropolitan 

area of Brașov the swamps were drained, the land 

being completely anthropized.  
The Olt floodplain and the confluence area with 

Râul Negru and Bârsa represent areas of interest in 

this study, the soil profile being overwetted because 
of very poor natural drainage. The complex channel 

drainage system made in the past half-century 

succeeds in creating a hydrological balance 
especially in spring and winter when, because of 

water flow increase, the floodplain used to be 
inundated. This way, large areas were introduced in 

the agricultural use. Nowadays the soils continue to 

be deteriorated, the characteristics given by the 
hydrological factors that kept on acting until 1974 

could not be modified in only 40 years, the 
pedogenesis process being a complex one.  

The eutrophic swamps in Prejmer and Hărman 
were integrated due to the natural ecosystems they 

house in the protected areas system (SCI) Natura 

2000, in 2007, with Romania’s accession to the 
European Union.  Due to the avifauna, lands with 

hydromorph soils and the lake system in Dumbrăvița 
and Rotbav were also integrated into the network of 

protected natural areas system (SPA) Natura 2000. 

In order to emphasize pedological suitability in 
relation to the transport infrastructure we 

reclassified the soil map according to the intensity of 
gleying processes (permanent hydric excess that 

continually influences soil deterioration) and 
pseudogleying (intermittent hydric excess, as a 

result of the rainfall regime).  

We took the value intensity of these two 
processes from the table with attributes of the digital 

map SIGSTAR-200 made by ICPA. The intensity 
values of these processes show the deterioration level 

of soils according to the hydric excess. The impact on 

the transport infrastructure varies from process to 
process, gleying being permanent and pseudogleying 

temporary. That’s why we identified different shares 
of influence for the transport infrastructure 

development in the table of correspondence for the 

intensity of these two processes (Table 3). We 
transformed these shares of influence into suitability 

values, ranging from 4 to 10.  
 

Table 3 The Bârsa Country - correspondence table between the intensity of 
gleying/pseudogleying processes and soil suitability for the transport infrastructure   

GLEYING INTENSITY PSEUDOGLEYING INTENSITY SHARE OF SUITABILITY INFLUENCE MARK SUITABILITY 

 Null 0 10 

Null Low 0 10 

Low Moderate 0 10 

Moderate High 20 8 

High  40 6 

Very high  60 4 

 
The lowest values correspond to areas most 

affected by the intensity of both processes, these 
soils being less suitable for the transport 

infrastructure.  

Analysing the map (Fig. 5) resulted after 
reclassification, we can see that the least suitable 

soils for the transport infrastructure are arranged in  
 

the subsident floodplain, in the large Olt confluence 
area between Râul Negru and Homorod, isolated 

unsuitable areas of various surfaces being 
delineated. There are such lands downstream Olt 

too, in Belinul Mare Stream confluence area. There 

are also areas with relatively low suitability in the 
floodplains of the following streams: Turcu, 

Vulcănița, Valea Seacă and Valea Cetății. 
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Fig. 5 The Bârsa Country – soil suitability map for the transport infrastructure  
according to the intensity of gleying / pseudogleying processes 

(Source: SIGSTAR-200) 

d. Land use 

Land use analysis is important for the suitability 

study because it emphasizes the corridors or 
concentration areas of the current infrastructure, as 

well as areas with a high or low level of 
anthropization, lands suitable for the transport 

network expansion being highlighted. 

For the analysis we used the reference European 
Corine Land Cover 2006 database, available on the 

portal EEA -  European Environmental Agency (EEA, 
2006), reprojected in the Stereographic 1970 

coordinate system and orthophotomaps  (ANCPI, 
2005). This database was created and improved 

with the contribution of The Romaniam Ministry of 

Environment and Sustainable Development and The 
European Environment Agency. 

According to statistics (table 4) anthropized lands 
cover 129 362,09 ha, representing 56.71% of the 

total area of the Bârsa Country (228 069 ha), and 

the natural lands (the forest  fund) just 43.29%. The 
surface of the lands occupied by the transport 

infrastructure are found in the difference between 
the data on the last and penultimate columns. In 

fact, this difference represent the surface of the 

lands not included in the agricultural use. We 

estimate that the transport infrastructure (10 000 
ha) represents 1/3 of the total of 35 573.1 ha, the 

rest including surfaces with flowing waters and 
lakes. 

Agricultural lands have the highest favourability 

within the new projects, followed by meadow areas, 
with superior suitability values in the 

correspondence table (Table 5). 
In the case of floodplains and built-up areas the 

analysis must take into account two important 
aspects, related to altitude and landscape 

configuration, which give the Bârsa Country a 

contrasting morphological favourability. 
In the altitudinal zone situated above the 800 m 

isohypse floodplains must be considered viable 
alternatives for infrastructure project development, 

the relief energy specific to the adjacent 

morphological units emphasizing the floodplain 
favourability in the mountainous areas, which 

receive a moderate suitability level. 
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Table 4 The Bârsa Country – 2010 Census of Agriculture   

N

o. 
Locality Zone 

Arable land 

(ha) 

Allotment 

gardens 
(ha) 

Grasslands 

and hayfields 
(ha) 

Permanent 

crops (ha) 

Agricultural 

land used 
(ha) 

Agricultural 

land non-used 
(ha) 

Agricultural 

land 
(ha) 

Total 

exploitation 
surface 

1 The municipality of BRAȘOV 1 3571.73 9.33 3319.49 77.86 6978.41 113.63 7092.04 7204.69 

2 The municipality of CODLEA 1 1962.47 15.17 1102.21 221.17 3301.02 93.75 3394.77 3535.64 

3 The municipality of SĂCELE 4 1968.81 28.84 5921.55 8.55 7927.75 190.23 8117.98 20900.04 

4 City of ZĂRNEȘTI 5 1002.45 49.56 2793.14 4.30 3849.45 796.94 4646.39 4972.21 

5 City of RÂȘNOV 5 1392.90 3.20 1499.86 1.40 2897.36 2820.91 5718.27 6017.87 

6 City of GHIMBAV 1 638.11 5.17 541.91 1.79 1186.98 29.93 1216.91 1228.72 

7 City of PREDEAL 1 2.05 0.33 384.88 0.00 387.26 0.87 388.13 4562.24 

8 BOD 1 1486.85 21.77 623.51 0.00 2132.13 9.75 2141.88 2167.49 

9 DUMBRĂVIȚA 1 182.01 22.42 2560.04 0.57 2765.04 733.92 3498.96 3500.73 

10 FELDIOARA 1 2075.53 15.22 1209.71 0.80 3301.26 57.26 3358.52 3360.55 

11 HALCHIU 1 2530.99 17.94 918.18 0.23 3467.34 139.69 3607.03 3666.50 

12 MAIERUȘ 1 1015.01 19.03 1849.13 0.41 2883.58 64.17 2947.75 5781.50 

13 SÂNPETRU 1 1287.84 21.87 730.02 36.19 2075.92 194.75 2270.67 2667.62 

14 VULCAN 1 967.27 11.26 1375.90 4.88 2359.31 579.41 2938.72 2978.07 

15 CRIZBAV 1 1201.05 16.14 574.14 8.74 1800.07 414.83 2214.90 2280.33 

16 APATA 3 542.69 22.48 1508.01 0.00 2073.18 134.62 2207.80 2235.58 

17 ORMENIȘ 3 400.25 11.91 1066.27 0.00 1478.43 51.30 1529.73 1546.09 

18 BUDILA 4 573.58 22.67 1137.13 8.38 1741.76 46.49 1788.25 2086.36 

19 HARMAN 4 2489.93 21.49 733.94 0.91 3246.27 182.52 3428.79 3484.21 

20 PREJMER 4 2303.44 71.32 1534.78 2.57 3912.11 57.08 3969.19 6026.76 

21 TÂRLUNGENI 4 1723.31 44.77 2709.73 2.30 4480.11 169.48 4649.59 10783.01 

22 TELIU 4 523.76 40.83 1111.33 5.08 1681.00 170.26 1851.26 1870.64 

23 BRAN 5 18.26 10.34 4300.87 1.40 4330.87 259.62 4590.49 4713.20 

24 CRISTIAN 5 644.52 9.28 268.78 0.00 922.58 40.17 962.75 991.04 

25 FUNDATA 5 1.82 2.26 2940.44 0.51 2945.03 34.53 2979.56 3024.27 

26 MOIECIU 5 3.33 5.32 4813.73 5.76 4828.14 118.55 4946.69 5124.13 

27 BELIN 2 345.67 35.87 1223.78 2.23 1607.55 185.45 1793.00 5570.15 

28 HĂGHIG 2 258.19 28.67 1568.56 0.57 1855.99 274.18 2130.17 2118.17 

29 VÂLCELELE 2 589.76 67.89 2360.38 0.48 3018.51 390.29 3408.80 4964.28 

TOTAL 31703.58 652.35 52681.40 397.08 85434.41 8354.58 93788.99 129362.09 

(Source: County Department Of Statistics Brașov   /Covasna )  

Table 5 The Bârsa Country – correspondence level between land use classes and their 

suitability for the new transport infrastructure  
TYPOLOGY OF LAND USE SHARE OF SUITABILITY INFLUENCE (1-100%) SUITABILITY MARK (1-10) 

Agricultural land 20 8 

Grasslands 30 7 

Floodplains (>800 m alt) 40 6 

Built-up areas (>800 m alt) 40 6 

Grasslands 50 5 

Orchards 60 4 

Forests 60 4 

Floodplains (<800 m alt) 80 2 

Buil-up areas (<800 m alt) 80 2 

Swamps/Rocky regions 80 2 

 
Built-up areas situated at altitudes greater than 

800 m have dispersed villages, providing space for 
the expansion of new infrastructure projects. This is 

the reason why these areas, specific to Bran-
Fundata Corridor, received above average suitability 

values. 

Grasslands, orchards and forests, with the 
increase of tree density, were evaluated as areas of 

moderate restrictiveness because the infrastructure 

projects in forested areas require significant costs 

and they have a negative impact on the 
environment. 

The floodplains situated in the altitudinal zone 
below the 800 m isohypse have different 

characteristics. The strong water flow rise in spring 

and summer, sometimes even in autumn as a result 
of prolonged rains, implies increased flood risk for 

the transport infrastructure and built-up areas 
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situated in floodplains. That’s why these areas were 
negatively evaluated in terms of land suitability for 

the future infrastructure projects. 

The arrangement of human settlements in the 
depressionary area, below the 800 m isohypse, 

imposes special restrictions for the new transport 
infrastructure. Compact, nucleated villages, such as 

those with German architecture, specific to the 

depressionary area contrast sharply with dispersed 
settlements in the Bran – Fundata Corridor. This is 

the reason why we negatively evaluated these very 

restrictive areas in terms of suitability for new 
infrastructure projects.  

Swamps and rocky regions were classified as 

areas with very high level of restrictiveness, the 
anthropization of the former having a negative 

impact on natural ecosystems specific to these 
lands. 

The map resulted after reclassification (Fig. 6) 

emphasizes the land suitability level for the new 
infrastructure projects on the basis of land use, 

quantifying the restrictiveness level of classes of 
elements from the initial map. 

 

Fig. 6 The Bârsa country – land suitability for the new infrastructure projects according to usage 
(Source: data processing EEA 2006, ANCPI 2006) 

Conclusion 

Cartographic modeling of land suitability for the 

transport infrastructure represents one of the 
objectives of this study. The mentioned 

methodology and the factors analysed so far provide 

the basis for these carthographic materials. The 

accuracy level of the map is influenced by the share 

of the factors in the interpolated calculation formula 
of the land suitability for the transport 

infrastructure:  

HP=0,40*HPG+0,25*HPU+0,20*HPL+0,15*HPS. 
The four chosen factors, declivity (HPG), land use 

(HPU), lithology (HPL) and pedology (HPS), outline 
the general land suitability for the transport 
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infrastructure. Other factors with high restrictiveness 
can be overlapped on the resulted map. The share 

of each of the factors in the formula was chosen 

according to their impact on suitability.  
Even if we took into account only the four 

factors, the resulted map (Fig. 7) emphasizes the 
limited expansive potential for the new 

infrastructure projects, especially in the 

mountainous area and the depressionary area, the 
mid-southern area being more favourable.  

For map validation we overlapped the new major 
infrastructure projects and in the case of those 

lacking feasibility studies we tried to suggest a route 
as sustainable as possible and on sites as suitable as 

possible.When designing new routes we took into 

account the basic parameters of each project. In the 
case of motorways, the route must be calibrated for 

intense traffic and high speed, the site for such 
projects being able to assure these parameters. The 

mountainous area raises the biggest problems and 

therefore we tried to offer alternatives to the current 
projects. 

 

Fig. 7 The Bârsa Country – land suitability map for the new transport infrastructure projects 

On this map (Fig. 8) we overlapped the protected 

natural areas with high level of restrictiveness for 

the transport infrastructure. Out of these, the 
avifauna conservation sites (SPA) were not marked. 

These are spaces that can be used through special 
procedures for new transport infrastructure projects 

planning because of their protected elements.  
The overlap of new projects and land suitability 

map for the transport infrastructure reveals the fact 

that the new access routes can still be designed on 

favourable lands from the perspective of the factors 

we took into account when we created the map. 
Spaces with expansion potential for new projects are 

outlined after the overlap of the current 
infrastucture network. 

In the case of the future motorway Predeal-
Brașov or the tourist road Transcarpatica, the route 

can suffer some modifications for a maintenance as 
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easy and sustainable as possible after the 
completion of these projects. 

As regards the land suitability map for the 

transport infrastructure, the current network 
overlaps in acceptable limits on the most suitable 

areas, approximately 75%. 
For the new projects without feasibility studies, in 

chapter three we tried to outline routes on lands as 

suitable as possible, whereas for projects with 
feasibility studies we tried to offer alternative routes 

on lands as favourable as possible. 
This cartographic material emphasizes the areas 

with dynamic potential for the transport 
infrastructure by adding the main hydrographic 

network and doubling the element built-up area of 
the land use factor.  

The new infrastructure transport projects must 

be connected to the conditions imposed by land 
morphodynamic factors and the legislative 

framework established by structures and 
organizations of protection and conservation of 

biodiversity elements, nature being the only and the 

most precious inheritance of humanity. We must 
take into account the fact that 28% of CO₂ 
emissions come from the means of transport, and 

this value keeps growing compared to other 
industrial pollution sources (Chapman, 2007). 

    

 

Fig. 8 The Bârsa Country – final land suitability map for the new transport infrastructure projects 
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