ISSN 1223 - 9631

BULLETIN
OF THE
TRANSILVANIA UNIVERSITY
OF
BRAŞOV
Vol. 12 (47) - New Series
Series A1

• MECHANICS
• MATERIALS PROCESSING
• ELECTROTECHNICS AND ELECTRONICS
Series A2
• SILVICULTURE
• WOOD INDUSTRY
• CIVIL ENGINEERING

Published by
TRANSILVANIA UNIVERSITY PRESS
Braşov, Romania
2005

EDITORIAL BOARD
Editor in Chief
Prof. dr. eng. Ion VIŞA
Co-editor
Prof. dr. eng. Aurel JULA
Editors, Series A
Prof. dr. eng. Gheorghe BRĂTUCU, Faculty of Mechanical Engineering
Prof. dr. eng. Emil CHIŞU, Faculty of Technological Engineering
Prof. dr. eng. Anca DUŢĂ, Faculty of Materials Science and Engineering
Prof. dr. eng. Gheorghe SCUTARU, Faculty of Electrical Engineering and Computer Science
Prof. dr. eng. Cristina TIMAR, Faculty of Wood Industry
Assoc. Prof. dr. ing. Gheorghe IGNEA, Faculty of Silviculture
Assoc. Prof. dr. eng. Ioan BOIAN, Faculty of Civil Engineering
Secretary, Series A
Prof. dr. eng. Cătălin ALEXANDRU
Final technical supervision
Sing. Lucian PROCA
English language supervision
Assist. Prof. drd. Anca BĂDULESCU
Trad. Simona BUCSA
Assoc. Prof. dr. Marinela BURADA
Assoc. Prof. dr. Gabriela CHEFNEUX
Lect. dr. Gabriela CUSEN
Lect. dr. eng. Andrea DEACONESCU
Trad. Simona GURTAVENCO
Assist. Prof. drd. Aura SIBIŞAN
Lect. drd. Oana TATU
Web-site: www.unitbv.ro/faculties/biblio.ro

SCIENTIFIC COMMITTEE
Prof. dr. eng. Ioan ABRUDAN, Technical University of Cluj Napoca, Romania
Assoc. Prof. Ioan Vasile ABRUDAN, Transilvania University of Braşov, Romania
Prof. dr. eng. Traian AURITE, Politechnica University of Bucharest, Romania
Prof. dr. eng. Nicolae BALC, Technical University of Cluj-Napoca, Romania
Assoc. Prof. dr. eng. Liana BALTEŞ, Transilvania University of Braşov, Romania
Assoc. Prof. dr. eng. Ioan BOIAN, Transilvania University of Braşov, Romania
Prof. dr. eng. Polidor BRATU, ICECON Bucharest, Romanian Academy of Technical
Sciences, Romania
Prof. dr. eng. Ioan BOSTAN, Technical University of Moldavia, Moldavian Academy of
Science, Moldavia
Prof. dr. eng. Gavrilă CALEFARIU, Transilvania University of Braşov, Romania
Dr. R.I. CAMPBELL, Loughborough University, United Kingdom
Prof. dr. Marco CARLI, University Roma Tre, Italy
Prof. dr. eng. Sergiu CHIRIACESCU, Transilvania University of Braşov, Member of the
Romanian Academy, Romania
Prof. dr. eng. Emil CHIŞU, Transilvania University of Braşov, Romania
Prof. dr. eng. Ghorghe CHIŢEA, Transilvania University of Braşov, Romania
Assoc. Prof. dr. eng. Mihaela CAMPIAN, Transilvania University of Braşov, Romania
Prof. dr. eng. Ioan CLINCIU, Romanain Academy of Agricultural and Silviculture
Sciences, Romania
Prof. dr. eng. Ramona CLINCIU, Transilvania University of Braşov, Romania
Prof. dr. eng. Horia COLAN, Technical University of Cluj-Napoca, Romanian Academy of
Technical Sciences, Romania
Prof. dr. eng. Carol CSATLOS, Transilvania University of Braşov, Romania
Dr. Jaques CURELY, Universite Bordeaux 1-CNRS, France
Prof. dr. eng. M.V. DRĂGOI, Transilvania University of Braşov, Romania
Prof. dr. eng. Loentin DRUGA, Romanain Academy of Technical Sciences, Romania
Prof. dr. eng. Florea DUDIŢĂ, Transilvania University of Braşov, Member of the Romanian
Academy of Technical Sciences, Romania
Prof. dr. Lucia DUMITRESCU, Transilvania University of Braşov, Romania
Prof. dr. eng. Anca DUŢĂ, Transilvania University of Braşov, Romania
Prof. dr. eng. Jean F. FIORINA, Ecole Superieur de Commerce, Grenoble, France
Prof. dr. eng. Ion FLORESCU, Romanain Academy of Agricultural and Silviculture
Sciences, Romania
Assoc. Prof. dr. eng. Stan FOTA, Transilvania University of Braşov, Romania
Prof. dr. eng. Grigore GOGU, French Institute of Advenced Mechanics (IFMA), ClermondFerand, France
Prof. dr. eng. Alex GRASSER, Technical University Bremen, Germany
Prof. dr. eng. H.H. HARMS, Technical University Braunschweig, Germany
Assoc. Prof. dr. eng. Gheorghe IGNEA, Transilvania University of Braşov, Romania
Prof. dr. eng. Gheorghita IONAŞCU, Romanain Academy of Agricultural and Silviculture
Sciences, Romania

Prof. dr. eng. Mihai ISPAS, Transilvania University of Braşov, Romania
Prof. dr. eng. Nicolae Valentin IVAN, Transilvania University of Braşov, Romania
Prof. dr. eng. Elefterios KAIAFAS, National Technical University of Athens, Greece
Prof. dr. eng. Vladimir MĂRĂSCU-KLEIN, Transilvania University of Braşov, Romania
Prof. dr. eng. Vasile MARINA, Technical University of Moldavia, Moldavia
Prof. dr. eng. Vistrian MATIES, Technical University of Cluj Napoca, Romania
Prof. dr. eng. Julia MARZA ROSCA, University of Las Palmas, Spain
Assoc. Prof. dr. Daniel MUNTEANU, Transilvania University of Braşov, Romania
Prof. dr. eng. Mihai NEGRUŞ, Politechnica University of Bucharest, President SIAR,
Romania
Prof. dr. eng. Filoftea NEGRUŢIU, Transilvania University of Braşov, Romania
Prof. dr. doc. eng. Andrei NICOLAIDE, Transilvania University of Braşov, Member of the
Romanian Academy of Technical Sciences, Romania
Prof. dr. eng. Gheorghe OANCEA, Transilvania University of Braşov, Romania
Prof. dr. eng. Ilie OPREA, Transilvania University of Braşov, Romania
Prof. dr. eng. Darie PARASCAN, Romanain Academy of Agricultural and Silviculture
Sciences, Romania
Prof. dr. eng. Mircea PASCOVICI, Technical University of Bucharest, Romania
Prof. dr. eng. Silvia PAŢACHIA, Transilvania University of Braşov, Romania
Prof. dr. eng. Ladislav PAULE, Zvolen, Slovakia
Prof. dr. eng. Gabor PECZELI, Budapest University of Technology and Economics,
Hungary
Prof. dr. Dieter PELTZ, University of Freiburg, Germany
Prof. dr. eng. Davide PETTENELLA, University di Padova, Italy
Assoc. Prof. dr. eng. Viorel POPA, Transilvania University of Braşov, Romania
Assoc. Prof. dr. eng. Augustin POPAESCU, Transilvania University of Braşov, Romania
Prof. dr. eng. Ioan PIRNA, INMA Bucharest, Romanain Academy of Agricultural and
Silviculture Sciences, Romania
Prof. dr. eng. Leao RODRIGUES, Universidad Nova de Lisboa, Portugal
Prof. dr. Joop SCHOONMANN, Delft University of Technology, The Netherlands
Prof. dr. eng. Gheorghe SCUTARU, Transilvania University of Braşov, Romania
Prof. dr. eng. Bogdan C. SIMIONESCU, Technical University Gh. Asachi, Jassy, Romanian
Academy, Romania
Prof. dr. eng. Cornel STAN, University of Applied Sciences, Zwickau, Germany
Prof. dr. eng. Atanasie TALPOŞI, Transilvania University of Braşov, Romania
Prof. dr. eng. Mircea ŢIEREAN, Transilvania University of Braşov, Romania
Prof. dr. eng. Cristina TIMAR, Transilvania University of Braşov, Romania
Prof. dr. eng. Bela VARGA, Transilvania University of Braşov, Romania
Prof. dr. phys, Felipe VAZ, University de Minho Guimaraes, Portugal
Prof. dr. eng. Ion VIŞA, Transilvania University of Braşov, Romania
Prof. dr. eng. Amalia YVANYI, Budapest University of Technology and Economics,
Hungary

SUMMARY

♦ SERIES A1
• MECHANICS
PRODUCT DESIGN AND ROBOTICS
MANUFACTURING ENGINEERING
ECONOMIC ENGINEERING AND PRODUCTION SYSTEMS
DESCRIPTIVE GEOMETRY AND COMPUTER GRAPHICS
Alexandru, C.: Optimal Synthesis of the Guiding Mechanisms Used for the
Rear Wheels of Passenger Cars ............................................................................. 11
Băncilă, D.I., Buzatu, C.: The Influence of Priority Rules in Local HeuristicBased Job Shop Scheduling ................................................................................... 19
Chişu, E., Moldovean, Gh.: On the Influence of Gear Ratios and Addendum
Corrections over the Contact Stress ....................................................................... 25
Ciobanu, D., Vişa, I.: Tracking Systems for Trough Collectors ...................................... 29
Ciobotă, M.: Semicircular Plate Spring Elastic Coupling with Higher Elasticity ........... 37
Clinciu, R.: General Aspects of the Metrological Reliability of the Water Meters ............ 41
Diaconescu, D., Jaliu, C., Săulescu, R.: On the Modelling of Technical Products
Design Process ....................................................................................................... 45
Dobre, E.B., Vişa, I., Duţă, A., Pop, V.: The Adjustment of the Mechanical
Testing Stand for Testing the Composites Based on Recycled on Plastics
and Rubber ............................................................................................................. 53
Eftimie, E.: Fractional Brownian motion - Random Midpoint Displacement
Method ................................................................................................................... 61
Eftimie, N.: Random Variables Generation for the Brownian Curves Plot ...................... 67
Huidan, L.: Engineering versus Management .................................................................. 73
Lateş, M.T.: On the Dynamic Modeling of Tripod Couplings with External
Contacts ................................................................................................................. 77
Lateş, R., Vişa, I.: Aspects Regarding the Analytical Modelling of the
Conversion Processes of Solar Energy into Thermal Energy ................................ 83
Lihteţchi, I., Lihteţchi, M.: The Replacement of Brake Shoe Brass Bushing with
Antifriction Aluminium Alloy Bushing ................................................................. 89
Mawussi, K.: Design and Manufacturing of Forging and Dies ........................................ 93
Oancea, Gh.: Objective Functions for Spherical Surfaces used in Cutting
Parameters Optimising ......................................................................................... 109
Radu, M.: A Programme for the Computer Design of a Realized Prototype ................. 113
Toma, V., Mărăscu-Klein,V.: Using Reliability Indexes in Choosing
Maintenance-Type. Strategies ............................................................................. 121

6

Summary

FINE MECHANICS AND MECHATRONICS
AUTOMOTIVE VEHICLES AND ENGINES
MACHINES FOR AGRICULTURE AND FOOD INDUSTRY
STRENGTH OF MATERIALS AND VIBRATIONS
Braun, B.: A New Method for Stress Analysis of the Human Femur ........................... 127
Brătucu, Gh.: Researches Over the Thermodynamics of the Fermented Cereal
Mixture Distillation .............................................................................................. 131
Cismaru, M.: Modeling the Foot .................................................................................... 139
Dănilă, D.M.: Instruments and Methods for Assessing the Impact Behavior of
Fruit and Vegetables ............................................................................................ 143
Drugă, C.: Telemetry Systems for Measurements of Hip Prosthesis Forces ................ 149
Iliuţ, A., Cofaru, C.: Studies Concerning the Operation Principles of a Hovercraft.
The Lift System ................................................................................................... 153
Ionescu, E.: Pneumatic Control Schemas for Lucas Circuits ........................................ 157
Ola, D.: Considerations Regarding the Dosing Accuracy of Screw Dosing
Systems Destined for Agro-Foods Bulk Solids ................................................... 163
Popescu, S.: Influence of the Functional Parameters of the Gravimetric Dosing
Machine over the Dosing Process of Granular Agro-Food Materials ................. 169
Preda, I., Todor, I., Ciolan, Gh.: Contributions to the Simulation of Vehicle
Longitudinal Dynamics ........................................................................................ 177
Radu, C., Roşca, I.: Ankle Joint Reaction Forces in Static Conditions ........................ 187
Repanovici, A.: Information Processing and Information Systems - Digitalising
Line ...................................................................................................................... 191
Száva, I., Şamotă, I., Necula, R., Dani, P.: Some Results on Electrotensometrical
Investigation of the Fractured Long Human Bones ............................................. 199
Ţane, N.: Optimization of Slipping Parameters of Agricultural Aggregates ................. 205
Zellmer, H., Stamm, M., Seidenschwang, A., Brunner, A.: Enhancement of Seat
Performance in Low-Speed Rear Impact ............................................................. 209

• MATERIALS PROCESSING
MATERIALS ENGINEERING AND CHEMISTRY
WELDING
Andronic, L., Duţă, A.: Adsorption Studies of Methyl Orange on Nanostructured
Powder of TiO2 .................................................................................................... 221
Baciu, C.E., Wiertz, F., Paţachia, S.: Trypsin Immobilisation on Gold Chips
by Self-Assembling Process ................................................................................ 227
Balteş, L.S.: Ashes Resulted from Coal Burning in Electro-Thermal Plants, a
Useful Waste ........................................................................................................ 235
Bogatu, C., Vîlcu, R., Straver, E., Poot, W., de Loos, Th.W.: LLV Equilibria and
Barotropic Inversion Phenomena in the Systems of CHF3 + Phenylalkane ........... 241

Summary

7

Colbeck, I., Bholer, T., Broday, D.M., Coulson, G., Fløisand, I., Fudala, J.,
Hollander, W., Housiadas, C., Lazaridis, M., Laupsa, H., Smolik, J.:
Exposure Risks From Pollutants in Domestic Environments: The Urban
Exposure Project .................................................................................................. 247
Dumitrescu, L.: Contributions Regarding the Structure of Some Herbal Remedies ........ 253
Enesca, A., Duţă, A., Schoonman, J.: The Influence of Additives on WO3 Thin
Film Deposition .................................................................................................... 259
Florea, R.: The Improvement of Refractarity of Chromium Stainless Steel by
Thermomechanical Heat Treatment ..................................................................... 265
Florescu, M., Dihoiu, N., Paţachia, S., Rînja, M.: Study of Different Ions
Diffusion through Artificial and Natural Membrane Structures .......................... 271
Isac, L., Kriza, A., Nanu, M., Duţă, A.: Influence of Precursor Solution
Concentration on the CuxS (x = 1-2) Thin Films Surface Morphology ............... 277
Manciulea, I.: Aspects Regarding the Biodegradation of Lipids .................................. 281
Manolache, S.A., Duţă, A., Nanu, M.: Synthesis and Characterization of nType TiO2 Semiconductor in Three Dimensional (3D) Solar Cells .................... 285
Oláh, A.: The Influence of Gas Mixture on Wearing Resistance of Plasma
Nitrocarburizing Layers ....................................................................................... 293
Ţierean, M.H., Balteş, L.S.: Thermal Behavior of Valve Rings During Operation
in Compressors .................................................................................................... 297
Varga, Şt., Paţachia, S.: The Inhibitory Effect of the Product Dihydroxyacetone
on an Aerobe Bacterium in a Semi-Continuous Two-Stage Repeated-FedBatch Process ....................................................................................................... 303
Vişa, M., Duţă, A.: Eco-Materials for Advanced Water Treatment ................................ 313
Vlăduţă, C., Duţă, A.: The Mechanical Properties of PET-Rubber Composites
in Atmospheric Conditions .................................................................................. 319
Voinea, M., Duţă, A.: Absorber Coatings for Flat Plate Collectors .............................. 325

• ELECTROTECHNICS AND ELECTRONICS
ELECTRICAL ENGINEERING
ELECTRONICS
COMPUTERS SCIENCE
AUTOMATICS
Aciu, L.E., Badic, M.: Incongruities of the Schelkunoff Model for Shields .................. 333
Antonoaie, M.: An Approach to the Modelling of the Squirrel-Cage ThreePhase Induction Motor ......................................................................................... 337
Bujdei, C., Dan, Şt.: A System Used to Monitor and Control the Processes ................ 345
Câmpeanu, R.: Overlapped Mode Unidirectional Switches SRI ................................... 353
Cloţea, L.: The Implementation of a Novel PI Current Controller for Induction
Motor Drive System ............................................................................................. 359
Curpen, D.M., Szekely, I.: Elements of a Modern Telecommunication Infrastructure ......... 365
Ilie, A.: Aspects Regarding the Dynamic Behaviour of the Phase Shift Angle in
a Synchronous Electrical Drive ........................................................................... 371

8

Summary

Iulian, L.: Global Warming and Electric Vehicle ......................................................... 377
Lupşa-Tătaru, L.: An Extension of Flux Linkage State-Space Model of
Induction Machine ............................................................................................... 381
Moldoveanu, Fl., Cernat, M.: Synchronous Hardware Realization of TimeDelayed Petri Nets ............................................................................................... 387
Morariu, Gh., Mailat, A.: Considerations on Oxygen Sensing Devices based on
Interferometric Principles .................................................................................... 397
Motoaşcă, S.: Computer Aided Magnetic Measurements of Soft Magnetic Materials .......... 401
Munteanu, A., Rab, L.: Insulation Resistance - Degradation Criterion of Power
Transformers Insulation ....................................................................................... 407
Nicolae, G.: Noise Measuring in TV Channel ............................................................... 411
Pelcz, A., Sisak, Fr., Kristaly, D.: Platform Architecture for Binding Industrial
Software Systems ................................................................................................. 417
Peşteanu, O.: Contribution to the Calculation of the Alumina Particles
Concentration in Molten Steel ............................................................................. 423

♦ SERIES A2
• SILVICULTURE
Abrudan, I.V., Blujdea, V., Dumitru, I., Ignea, Gh.: Comparison of CO2Fix
Model Results with Field Data in a Carbon Sequestration Project ...................... 427
Beldeanu, E.: Considerations Regarding the Sanogenesis Function of the
Forests .................................................................................................................. 437
Chiţea, Gh., Kiss, A., Vorovencii, I., Mihăilă, M.: The Use of Digital Images
in Forestry Domain .............................................................................................. 441
Ciobanu, V., Alexandru, V., Bereziuc, R., Ignea, Gh., Derczeni, R.:
Researches Regarding the Environment Impact Assessment of the Forest
Roads Construction .............................................................................................. 447
Clinciu, I.: Magnitude of Erosive Damage in Case of Torrential Hydrographical
Management Works from Upper Tărlung Watershed ......................................... 451
Cloţea, L.R., Ungurean, Şt., Ignea, Gh.: Consideration upon Superior
Exploitation of Small Wood and Wood Waste for Energy Production ............... 455
Huber, V., Marcu, M.: Characteristics of the Precipitation Regime in the
Mountain Resort Poiana Braşov (1962-1996) ..................................................... 461
Ignea, Gh., Ignea, M., Ciobanu, V., Derczeni, R.: Present and Perspectives
Regarding the Cross-Stream Works For the Forest Roads in Romania ............... 467
Isaia, G.: Brachonyx Pineti Payk. and Luperus Pinicola Duft., Two “New”
Species Injurious to Pines .................................................................................... 473
Kalmár, I., Kardeván, P.: Map of the Surface Covering Deposits of the Tisa
River Catchement Area of Transylvania .............................................................. 479
Marcu. O., Simon. D.: Researches upon the Insect Cameraria Ohridella Desch.
& Dimic (Lepidoptera, Gracillariidae) - A Mining Moth of the
Horsechestnut Leaves .......................................................................................... 487

Summary

9

Oprea, I., Derczeni, R.: Tractor Skidding Networks on the Mountainsides ................ 493
Păcurar, V.D.: “ANSWERS” Model Application in a Romanian Mountain
Watershed ............................................................................................................ 499
Vorovencii, I.: Determination of the Ground Line In The Case Of the Vegetation
Perpendicular Indices ........................................................................................... 503

• WOOD INDUSTRY
Laurenzi, W.: Computer Assisted Testing of Knowledge .............................................. 509
Lunguleasa, A.: Wood as Renewable Material and its Natural Durability .................... 513
Mihăilescu, T.: An Investigation of the Stress in the Adhesive Layer of Square
Mortise and Tenon Joints Using the Finite Element Method .............................. 517
Popa, E.: The Roughness of Polished Surfaces for the Alder, Poplar and Acacia
Wood .................................................................................................................... 523
Popa, V.: Analogue-Digital Converter Operated Through an IBM PC Compatible
Computer ............................................................................................................. 527

• CIVIL ENGINEERING
Boian, I.: Sustainable Development in the Building Sector: From Energy
Efficient - Towards Low Energy Buildings ......................................................... 531
Dósa, A., Radu, D.: A Four-Noded Plane Elasticity Element Based On the
Separation of the Deformation Modes ................................................................. 541
Fotă, S., Muntean, G., Năstac, C.: New Energy Efficient Building on Colina
Universităţii ......................................................................................................... 549

ABOUT THE SCIENTIFIC LIFE OF OUR UNIVERSITY
Duţă, A.: The Conference on Sustainable Energy - CSE 2005 ..................................... 555
Fratu, A.: Progress and Trends in the University - Industry Co-Operation for
Foreign Students Received At the Automatics Department ................................ 557
Gruia, R.: The 7th National Conference for the Protection of the Environment
through Agricultural, Forestry, Food and Public Health Biotehnologies.
The 4th National Conference of Ecosanogeneses ................................................. 559
Puchianu, C.E.: The International Conference on German Studies Continuity
and Performance .................................................................................................. 561
Repanovici, A.: National Conference on Library and Information Science BIBLIO - BRAŞOV 2005 .................................................................................... 563
Varga, B.: International Conference on Materials Science and Engineering BRAMAT-2005 ................................................................................................... 565
Bulletin
of the Transilvania University of Braşov - Brief History ............................ 567
***

SILVICULTURE

COMPARISON OF CO2FIX MODEL
RESULTS WITH FIELD DATA IN A
CARBON SEQUESTRATION PROJECT
I.V. ABRUDAN1

V. BLUJDEA2
Gh. IGNEA1

I. DUMITRU2

Abstract: The paper presents an analysis of the carbon sequestration
estimation in a project concerning the afforestation of degraded agricultural
lands in seven Romanian counties. The results of simulations with CO2Fix
software for the main tree species used in the afforestation of about 6,700 ha
and those resulted from field measurements are discussed and compared
before a projection of the net CO2 emission reduction is provided.
Key words: carbon sequestration, afforestation, forest tree species, degraded
agricultural land, CO2Fix.

1. Introduction
Some of the key considerations in any
measurement and monitoring plan for
quantifying the amount of carbon
sequestered in forestry projects are (1)
what is the baseline case, (2) what are the
trade-offs between the level of desired
precision and cost, and (3) how to ensure
the measurement and monitoring plan is
producing credible results.
The baseline provides the “business-asusual” scenario; the difference between the
baseline and the project activities gives a
measure of the carbon accruing to the
project. The trade-offs between precision
and costs are related to the variability of
the carbon stocks on the project lands. The
more variable the carbon stocks in a
project the more plots are needed to attain
desired precision levels and thus,
potentially the more costly to implement
the management and monitoring plan.
Stratification of the project lands into a
1
2

reasonable number of relatively homogeneous units can reduce the number of
plots needed for monitoring. Frequency of
monitoring is related to expect changes in
the carbon stocks in time - the smaller the
expected change the greater the potential
for less frequent monitoring to detect
significant changes in carbon stocks and
vice versa.
In this paper, we present a case study on
estimating the carbon sequestered in an
afforestation project envisaging the forest
vegetation establishment on an area of 6728
ha in seven counties situated in South and
Eastern Romanian plain. The simulated
output from CO2Fix 2.0 software
(developed in the frame of CASFOR
Project by G.J. Nabuurs, J.F. GarzaCaligaris, M. Kanninen, T. Karjalainen, T.
Lapvetelainen, J. Liski, O. Masera, G.M.J.
Mohren, A. Pussinen, and M.J. Schelhaas)
and the results of field measurements are
compared before a projection of the net
emission reduction is provided.

Dept. of Silviculture, Transilvania University of Braşov.
National Forest Administration, Bucharest.
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2. Project Stratification
We stratified the project’s 6,728 ha (see
Table 1) into three main strata based on
soil and proposed species selection:
degraded sandy soils for Robinia
pseudoacacia, alluvial soil for Populus sp.,
and eroded zonal (soils typical of the

region based on climate and geology) soil
(brown soils or Chernozems) for Quercus
sp. and other mixed hardwoods.
Within the sandy soil classes there are
subclasses based on site index; for the
alluvial soil and eroded zonal soils only one
mixed class is reported (Table 2). The total
number of strata according to Table 2 is five.
Table 1

Afforestation area by county, species, land use and soil type

Soil
type

Land use

Species

County / Item
Robinia
Poplar/Willow
Oak + Other
broadleaves
Pasture
Arable
Orchard/
Vineyards
Unused/Other
Sandy
Alluvial
Cernozem
Total afforested area

Brăila Dolj
195 2100
2011
0

Galaţi
192
0

Mehedinţi
40
10

Olt
330
700

Tulcea
338
0

Vaslui
234
6

Total
3429
2727

42

0

0

100

0

400

30

572

0
237

236
1592

0
0

118
7

434
596

270
0

270
0

1328
2432

0

240

0

0

0

0

0

240

2011
180
2011
57
2248

32
2100
0
0
2100

192
192
0
0
192

25
35
0
115
150

0
513
517
0
1030

468
304
0
434
738

0
154
0
116
270

2728
3478
2528
722
6728

Table 2
Areas of each stratum, by major soil type and site class
Soil Type and Stratum Number
Degraded sandy soils:
1
2
3
Alluvial soils
4
Eroded zonal soil
5
TOTAL

3. Field Data Collection for Baseline
Analysis
In the spring of 2002, a number of plots
were established and samples collected
from various forest types of different ages,
various present land uses, and from areas
where Amorpha fruticosa was present. The
details of the field sampling and
measurements are given below.

Site Class
Robinia V
Robinia IV
Robinia III
Populus II & III
Quercus IV and V

Area (ha)
796
722
1,911
2,727
572
6,728

Site and plot selection
Although plots and samples were not
collected in all strata identified above in
Table 2, we were able to sample
representative areas of the most common
strata during the field visit. Table 3 lists the
number of plots and/or samples collected
from the corresponding strata. In all cases
we sampled soil in the forest site as well as
in adjacent bare or abandoned other land
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uses; in some cases we sampled multiple
abandoned sites near the forests.
In all, we established 37 plots in five
forest strata, in which we measured trees,
litter and soil (up to 30 cm depth). For the
non-forested strata, we collected 63 soil
samples for ten different land-use types. In
addition we sampled five plots in the
Amorpha areas and a number of plants
from abandoned vineyards and orchards.
Field measurements and data analyses
a) Trees
Plots were established in forest sites
along transects angled in the plantation to
ensure that we did not establish them in a
regular pattern along or between rows. In
all cases except one, we used a fixed area
radius plot of 5 m; the one exception was
Q15 where we used a fixed radius plot of
3.m (planting density was highest in this
site). Diameter at breast height (dbh at
1.3.m) was measured for all trees that
exceeded 1.3 m in height. Their dbh and
species were noted on the field sheets. In
addition, in many sites, we also measured
the dbh and height of a selection of the
tallest trees to confirm their site class
designation.
The carbon density (t C/ha) of the trees
was estimated based on the dbh
measurements for each site. Biomass and
thus carbon (carbon = 50% of biomass) for
the forests was based on estimating volume
per ha and multiplying this by the wood
density estimates. We used a two-step
approach to estimate volume for the
forests. We first developed regression
equations for each of the four species and
site class combinations between dbh and
height based on data in the Romanian
biometrics handbook [4]. From these
regressions we estimated the height of each
measured tree based on its dbh. We then
estimated the volume of each using the
regression equations for Romanian tree
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species reported by Giurgiu [3]. The
volume was then multiplied by the
corresponding wood density and summed
for each tree to give an estimate of the
aboveground carbon in each plot.
b) Soils
All soils were collected to a depth of 30 cm
using a standard soil corer (inside diameter
of 2 cm). In the forest plots, the soil was
sampled at a distance of approximately 3 m
from the plot center. In the Amorpha plots,
the sample was collected approximately at
plot center. One sample for soil carbon
analysis and one for bulk density analysis
was collected from each plot.
In the non-forest sites, samples were
collected along transects at intervals of
about 20-30 m along the transect. In the
case of abandoned vineyards and orchards
an equal number of soil samples were
collected from along the rows and between
rows. As with forests, a sample for carbon
and bulk density was collected.
Samples for bulk density were oven
dried to 105 °C and weighed. The soil bulk
density was then calculated as the dry mass
divided by the volume of the core to 30 cm
depth. Soils for carbon analysis were air
dried, sieved through a 2 mm mesh sieve,
and a well mixed ground sample analyzed.
Soil carbon was determined by the
Walkley-Black method and expressed on
an oven dry weight basis (dried to 105 °C).
c) Litter
In forest plots, litter was collected from a
0.5 m x 0.5 m quadrat. All litter down to the
top of the mineral soils was collected,
including all dead plant material (including
small woody material - no large wood
[>10.cm diameter] was found in any of the
plots). All litter samples were oven dried
and weighed. We also separated the litter
into three components: current year leaf
and fruit litter, previous [old] litter, and
woody material.
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d) Other vegetation (vineyards, orchard
trees, and Amorpha)
Some of the current land uses on project
lands were formerly under vineyards and
orchards, thus we needed an estimate of
their carbon stock for the baseline analysis.
In these cases we first estimated the
number of plants per hectare by counting
the number of plants along several 100 m
long transects. As the spacing of the plants
was of standard width, we could estimate
the number of existing plants per hectare
by this method. We then excavated several
plants from the areas and obtained their
weight in the field. This was then corrected
for moisture (estimated based on data for

Amorpha). These calculations provided an
estimate of the baseline carbon for these
two land uses. Amorpha grows on the
alluvial soils on the Insula Mică a Brăilei
(the Small Island of Brăila). This plant
grows well in riparian and flooded zones.
It covers approximately 200 ha of the 1,700
ha to be planted with poplars on this island.
This plant grows in clumps. To estimate
the carbon in this land cover class, we
established five 5 m × 5 m plots in stands
that appeared to have some of the highest
density of the plant. In each plot we counted
the number of clumps, and then harvested
the clump that was chosen to be
representative of the plot (based on the

Table 3
Strata names (see Table 2), their number code, and number of plots in which various
components were sampled or measured during the site visit
Stratum
Robinia 6 year, site class III - F6
Robinia 12 year, site class IV - F12
Robinia 28 year, site class IV - R28
Poplar 12 year, site class III - P12
Mixed oak 15 year, site class V - Q15
TOTAL - forests
Abandoned vineyards - VR
Abandoned orchard - OM
Abandoned ag land near F6 - AF6
Bare land near F12 - BF12
Bare land - previously a vineyard at
Research Station - RSA
Bare land - never cultivated at
Research Station RS-Mz
Grazing land near Q15 - PQ15
Mixed bare and grazing land on
brown soil - BQ
Amorpha area on alluvial soil on
Small Island of Brăila - PAF
Grazing land on Small Island of
Brăila - G
TOTAL - non forested

Stratum
number
Forest sites
3
2
2
4
5

#of plots for
vegetation

# of
samples
from soil

# of plots
for fine
litter

6
10
7
8
6
37

6
10
6
8
6
36

6
10
0
8
6
30

Non-forest sites
16 individual
2-3
plants
3 individual
2-3
plants
3
2

8
6
6
5

2

6

2

6

5

5

5

8

4

5

4

5
8

5
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opinion of each four members of the team).
The wet weight of the clump was measured
in the field, and subsamples returned to the
laboratory for drying. The aboveground
biomass for each plant is then the wet
weight multiplied by its dry matter content
(dry-to-wet weight ratio). All these data
were then converted to t C/ha.
In the poplar stand (P12) that we
established forest plots in, Amorpha was
also present (we noticed Amorpha to be
commonly present in the forests
established in the “Amorpha zone”) and
thus estimated the biomass and thus carbon
in these plants too. We basically used the
same approach to estimate the biomass of
Amorpha in the forest as we did in the
areas outside the forest. In this case we
counted the number of Amorpha clumps in
one-quarter of the forest plot, harvested the
representative plant and measured its wet
weight in the field.
4. Results of Carbon Measurements and
Analyses
Forest sites
Despite the fact that these forests are
plantations, estimates of aboveground
biomass carbon (t C/ha) for the forest sites
are highly variable, with coefficients of
variation (CV) ranging from 18 to 88%
(Table 4). The poplar site class III forest
(P12) and the Robinia site class III (F6)
have an almost identical amount of carbon
in aboveground biomass, despite their six
year difference.
The Robinia F6 site was the least variable
and the Oak-mixed species Q15 the most
variable. The F6 site had previously been
used for water melon production that was
irrigated and fertilized and it is possible that
the site retained some of this former
production potential since the high rate of
carbon accumulation. The Robinia F12 had
less carbon than the F6 demonstrating the
effect of site class. The high variability of
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the Robinia F28 is due to the amount of
illegal logging or thinning that had taken
place on this site as evidenced by the large
number of stumps and an average number
of stems per ha of 580 versus the 5,000
originally planted.
The total litter in the two Robinia sites
was almost twice that of the other two forest
sites. We separated the “fresh” from the old.
In the Robinia sites, the fresh represented
less than 40% of the total compared to more
than 60% in the other two forest sites. This
implies that Robinia litter, despite its
generally higher nitrogen content (as
expected from a leguminous tree),
decomposes slower than the other two sites.
Soil carbon content to 30 cm depth shows
a gradual increase with age of Robinia
forest, but the difference between each age
class is not significant. Compared with the
alluvial soils in the poplar site (P12) and the
zonal brown soils of the Oak site (Q15), the
soil carbon in the Robinia forests is very
low. Coefficients of variation for the soil
carbon are in the 19-25% range, and
considerably lower on average than the
carbon in the vegetation. Generally is it
expected that soil carbon is more variable
than tree carbon. However, in the case of
these sandy soils, this is not the case most
likely due to their low carbon content as is
typical of sandy soils (carbon is readily
leached from sandy soils due to the lack of
clay particles to bind the carbon), and the
long use by agriculture.
Bare land sites
On the bare or abandoned agricultural
sites we measured only soil carbon (Table
5). As was found with the forest sites, the
sandy soil sites have considerably lower soil
carbon contents than the alluvial or brown
zonal soils. The lowest soil carbon content
and the highest CV was found for the RSMZ site, a site on sandy soils that had never
been cultivated. This suggests that even
cultivation added some carbon to the sandy
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soils most likely due to the higher input of
carbon from plant roots and litter typical of
former vineyards or orchards.
All these bare or abandoned lands
generally had less soil carbon than their
corresponding forest site (see Table 5). For
the sandy soils, the carbon content in the
forest sites ranged from 18.7-28.5 t C/ha
compared to the range of 17.2-18.8 t C/ha
for the abandoned sites. This strongly
suggests that replanting these soils with
Robinia will increase soil C albeit at a slow
rate, as shown by the CO2Fix model.
The carbon contents of the grazing land
site PQ15 adjacent to the Oak forest site
(Q15) and that of Q15 are not significantly
different from each other, suggesting that a
significant amount of soil carbon may not
accumulate on these sites. However, the
mixed bare and grazing land site (BQ) has
significantly lower soil carbon than Q15,
which might suggest that soil C will
accumulate. Thus, for the Oak/mixed
species sites the evidence for significant
soil carbon accumulation is not clear. The
grazing land site on the small island (G)

has very variable soil carbon and the
difference between this and the poplar site
is not significant.
Other lands
Results of the carbon measurements and
analysis for the vegetation and soil of other
lands are shown in Table 6. These results
can be used towards estimating the baseline
conditions of these lands. The carbon
content of abandoned vineyards and
orchards is low, and even accounting for
roots (estimated to be about 20% of
aboveground carbon), the values range from
0.4 to 2.0 t C/ha. During site preparation
these plants are chopped and mixed with the
soil, and thus some small amount would
eventually accumulate in the soil. Assuming
these plants decompose in the first year, we
can assume that any lands covered with this
vegetation prior to afforestation should
deduct about 90% of this initial value, or
about 0.4-1.8 t C/ha. The carbon content of
the soils of the abandoned vineyard and
orchard are within the range found for other
land uses on sandy soils (see Table 5).
Table 4

Carbon content in aboveground trees (without foliage), litter, and soil
of the forest sites and corresponding statistics
Robina F6

*

Number
Mean
Standard error
CV (%)

6
36.6
2.6
17.5

Number
Mean
Standard error
CV (%)*

6
4.9
0.5
23.8

Number
Mean
Standard error
CV (%)*

6
18.7
1.4
18.8

Robinia F12

Robinia 28

Aboveground biomass
10
7
28.6
81.8
3.3
24.1
36.8
78.0
Total litter
10
4.2
0.6
43.6
Soil to 30 cm depth
10
6
24.9
28.5
2.0
2.4
24.7
20.2

Poplar P12

Oak/mixed
spp. Q15

8
36.5
6.0
46.4

6
12.8
5.0
87.7

8
2.4
0.3
31.9

5
2.5
0.3
31.0

8
62.9
3.1
13.9

6
81.4
5.0
15

CV = coefficient of variation; no litter was collected for the R28 site as none was present (heavily grazed site)
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Table 5
Carbon content in the top 30 cm of soil in bare or abandoned
agricultural sites and corresponding statistics
Number
Mean
Standard error
CV (%)

AF6
6
18.8
1.1
14.3

BF12
5
17.2
3.0
39.4

RS-A
6
17.6
1.0
13.6

RS-Mz
6
13.7
2.2
45.0

PQ15
5
90.9
3.6
9.0

BQ
8
61.5
4.0
18.3

G
8
53.5
8.1
42.8

Table 6
Carbon content in vegetation and soil of other lands and
corresponding statistics

Number
Mean
Standard error
CV (%)
Number
Mean
Standard error
CV (%)

Abandoned vineyard - VR Abandoned orchard - OM
Vegetation
Transects / 16 plants
Transects / 3 plants
1.6
0.4
N/A
N/A
N/A
N/A
Soil to 30 cm depth
8
6
15.8
17.3
1.2
1.8
21.5
25.9

Amorpha grows on about 200 ha of the
alluvial soils on the Danube island. From our
analysis, it appears that on average the
Amorpha contains about 5.7 t C/ha (range of
3.5 to 8 t C/ha; +/−95% confidence interval)
in aboveground biomass. Estimating roots
biomass at about 20% results in an initial
carbon content of about 4.2 to 9.6 t C/ha.
However, in the area where it is found, we
also found it growing inside the planted
forests and naturally regenerating willow
forests. In the poplar P12 site, we estimated
its carbon content at 2.8 t C/ha (including an
estimate for roots). Inside the forest,
however, its carbon content was very
variable (CV of 163%). As a conservative
estimate, we suggest that the baseline
condition for Amorpha in the 200 ha is the
difference between the maximum value
outside the forest (9.6 t C/ha) and a minimal
value of about 1 t C/ha in the forest, or a
value of 8.6 t C/ha. However, during site
preparation, it is also chopped and turned

Amorpha - PAF
5
5.7
1.1
42.7
5
43.8
4.7
23.8

into soil where some of it will accumulate as
soil carbon. How much is unknown, but it is
likely on the order of 10% of the initial stock
or about 1 t C/ha. Thus the net value for the
baseline should be about 7.5 t C/ha on the
200 affected hectares.
The Amorpha site (PAF) and the poplar
forest site (P12) were adjacent to each
other, and the soil carbon in the PAF
(43.8.t C/ha) site was significantly lower
than the P12 site (62.9 t C/ha). Thus it is
likely that conversion to forest, even after
10 years, causes soil carbon to accumulate.
5. Verification of CO2Fix Model Results
with the Field Data
We used the field results to verify the
CO2Fix 2.0 model results, summarized by
Abrudan and Blujdea [1]. It is clear that
the model significantly underestimates the
carbon stocks in aboveground biomass and
litter for all comparable sites (Table 7).
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Although the field data for the forests are
variable, we estimated the carbon based on
the same method as the model (volume
estimate and wood density).
In all cases the field measurements
indicate that the carbon content in
aboveground biomass is about 1.5 to 4
times higher than the model projects, and
litter is about 1 to 3 times higher. This
demonstrates
the
value
of
field
measurements versus model simulations/
projections.
Although the CO2Fix 2.0 model
simulates expected management and growth
based on a vast data base for these forest
species, part of the difference in results
from the two approaches could be explained
by the actual management of the stands we
measured versus the modelled management.
Also, there could be some uncertainties
introduced in the analysis of field
measurements caused by the several steps
used to estimate carbon contents (see
above), although these steps are likely to
introduce only small errors. Further, the

sites we measured, although assigned a
given site class, could actually be in a
higher site class. Lastly, the site with the
highest carbon in trees (the 6 year-old
Robinia-F6 site) was established on a
previous water melon site where residual
fertilizer probably increased growth in the
initial stages.
The soil carbon field results tend to give
similar trends as CO2Fix: the model
projects an increase in soil carbon in all
cases, and up to almost 6 t C/ha in the
poplar site III. The largest increase in soil
carbon projected by the model is in the
poplar site class III, the only site that
produced a significant difference in the
field data. We conclude from this
comparison, that the model outputs likely
underestimate the amount of carbon that
will be sequestered by this afforestation
project.
If all the abandoned degraded sandy soil
sites are combined, the mean carbon
content is 17.3 t C/ha with a standard error
of 0.7 t C/ha and a CV of 22.7%.

Table 7
Comparison of the field measurements with the simulated output
from CO2Fix 2.0 (all values are t C/ha at a given age)
Site and parameter
Aboveground biomass
Fine litter
Change in soil carbon
Aboveground biomass
Fine litter
Change in soil carbon
Aboveground biomass
Fine litter
Change in soil carbon
Aboveground biomass
Fine litter
Change in soil carbon

Field measurements
Robinia F6-class III:
36.6
4.9
No change
Robinia F12-class IV
28.6
4.2
Increase but not
significant
Poplar P12-class III
36.5
2.4
Significant increase
Oak/mixed spp. Q15-class V
12.8
2.5
No significant increase

CO2Fix model
9.4
2.0
1.2
18.9
1.4
2.9
19.1
2.0
5.9
3.2
0.7
0.9
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If these values are compared with the
Robinia forest sites, the carbon stocks in
F12 and F28 are then significantly different
from the abandoned sites, and are more in
line with the results of the CO2Fix model.
6. Projections
Reductions

of

Net

Emissions

The projections of the quantity of carbon
sequestered by the afforestation activities
should take into account sources of carbon
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emissions resulting from the replacement
of existing vegetation and sources of
carbon emissions from site preparation due
to burning diesel fuel in tractors. In this
section, these are included to arrive at an
annual and total net emissions reductions
from the projects.
First, the correction for the destruction of
existing vegetation was estimated. This
includes the 200 ha on Small Island of
Brăila (Insula Mică a Brăilei) that contain
Amorpha. As noted above, the net difference
Table 8

Estimated net emissions reductions from the afforestation project
Deductions for
Fossil fuel
baseline
consumed3
Carbon
Year
Vineyards/ TOTAL
[t C/yr]
Tilled/disk Fuel
Amorpha1 orchards/
[ha]
[liters]
arable2
1
1,970
1,732
51,960
2
5,389
1500
264
1,764
1,630
48,900
3
9,374
1,700
51,000
4
13,007
756
22,680
5
15,121
6
15,280
7
18,156
8
20,765
9
23,062
10
24,535
11
25,313
12
25,083
13
19,503
14
20,351
15
21,286
16
21,618
TOTAL 279,811
1,764
1

Emissions
[t C/yr]
37
35
37
16

125

NET
1,932
3,590
9,337
12,990
15,121
15,280
18,156
20,765
23,062
24,535
25,313
25,083
19,503
20,351
21,286
21,618
277,922

Amorpha data are in report-only 200 ha of land to be afforested on island has this problem.
Current land use of vineyards, orchards and arable only in Dolj County. In year 1+2 plant 1,100 ha and in
year 3+4 plant 1,000 ha in this county. Based on data for this county, of the area to be afforested, 240 ha
were in vineyards and orchards. Assume 50-50 split between these two areas; the rest of the land is arable,
where we assume zero t C/ha (ground is bare most of time).
NOTE: all other lands to be afforested are either bare or covered with a sparse grass cover which is often
found in Robinia stands after established. If this understory is not measured (not recommended) then the
net difference between before and after afforestation is practically zero.
3
Romanian tractor (UTB Braşov 650) consumes 22 liters of diesel for tilling and 8 liters for disking per ha;
1 tonne diesel = 1200 liters = 3.16 tonne of CO2 or 0.9 tonne of C. All Robinia lands except those in Tulcea
country (on slopes) will be prepared (3,091 ha) and all poplar lands (2,727 ha); no oak lands will be tilled/disked.
2
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between the Amorpha growing outside the
forests and inside the forests was
conservatively estimated to be 7.5 t C/ha
(see above). Likewise for the existing
vineyards and orchards, they are estimated
to be present on 240 ha of land to be
afforested in Dolj county only, with a 5050 split. The estimated carbon stock in
these two land use types is 1.8 t C/ha for
vineyards and 0.4 t C/ha for orchards (see
above).
The total correction for destruction of
vegetation is estimated to be 1,674 t C
emissions, occurring in the first two years
only (Table 8).
The second adjustment to the estimates
of net emissions is from the burning of
diesel fuel during site preparation. It was
estimated that the tractor to be used burned
30 liters of diesel per ha for tilling and
disking. It was also estimated that all the
area to be afforested with poplar (2,727 ha)
and 3,091 ha of Robinia would be treated
in this way (Table 7).
None of the areas to be afforested with
oak and none of the areas to be afforested
with Robinia in Tulcea country would be
tilled and disked because of the slope of
the lands. It was estimated that one tonne
of diesel contains 1200 liters which when
burned in a tractor would produce 3.16 t
CO2 or 0.9 t C.
The total emissions from site preparation

were estimated to be 125 t C, or about an
order of magnitude less than those from
destruction of the existing vegetation
(Table 8). The total emissions from site
preparation activities are 1,889 t C. Thus
the net emissions reductions from the
afforestation project are estimated to be
277,922 t C.
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CONSIDERATIONS REGARDING THE
SANOGENESIS FUNCTION OF THE
FORESTS
Eugen BELDEANU1
Abstract: The importance that is given to the natural therapeutic factors in
assuring the good health of the living creatures is well known nowadays. By
taking into account the important role forests are conferred on in the light of
these considerations, the paper reveals some elements regarding the
sanogenesis function, the specific environment and the resources it has.
Key words: forest, sanogenesis function.
The forest is a real spring of health, its
positive influence being enhanced through
the specific environment it creates and
through the material resources it offers.
1. Sanogenesis Environment of the Forest
The forest, through the particular,
specific environment, represents one of the
natural factors with deep implications in
assuring the human beings’ health, in
preventing and controlling the lung,
endocrine, degenerative, cardiovascular
diseases.
According to Milcu [3], the influence
forests exert upon the human health may
be analyzed both by undertaking the
clinical medicine, on the one hand and by
undertaking the medicine of the healthy
human being, on the other hand. Regarded
from the perspective of the clinical
medicine, the forest participates as a
natural factor in the assembly of curativeprophylactic means by which health is
recovered; examined from the perspective
of the medicine of the healthy human
being, the forest acts upon the morpho1

functional integrity of the human
organism, as well as upon his/her adaptive
capacity. According to the quoted author,
the clinical medicine, together with the
medicine of the healthy human being,
integrates within the ecological medicine
because it uses the conditions and factors
offered by the surrounding environment
and by the human habitat. The author also
remarks that, despite the fact that the
contemporary medicine is dominated by
chemotherapy, the use of natural factors in
the prophylaxis and treatment of different
morbid processes has never ceased; at
present one notices an increase of their use
in organism sanogenesis.
A point of view sustained by Milcu and
that we wish to underline is that, in
comparison with the populations around the
deforested areas, the populations that live
close to forested areas present certain
particularities of structure and behavior, the
forest being one among other factors of
influence in this direction. It can be
logically deduced the fact that the
deforestation must be regarded as a serious
ecological aggression since it influences the

Dept. of Forest Exploitation, Transilvania University of Braşov.
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biology of the human populations and their
health. Consequently, forests conservation
and the maintenance of their biodiversity
should be regarded as actions meant to
contribute to assuring the health of the Earth
and implicitly the health of the human
populations.
An important role in assuring the
sanogenesis character of the forest
environment is held by the particularities of
the forest vegetation, especially of the trees,
to elaborate and secrete, through their aerial
organs as well as through roots, a series of
active physiological composites known as
phytoncides that have the property to
destroy the microorganisms. By the
intermediary of emanated phytoncides, the
forests that are made up of trees belonging
to different forest species have gained the
reputation to cure diseases ever since
antiquity. The father of the medicine
Hipocrat (460-365 BC), emphasized the
role of nature in curing disease, the Greek
doctor Galenus (130-200), recommended
that the people suffering of lung disease live
in pine forests, and Pliniu cel Bătrân (2479), Roman historian, asked the ill people to
breathe in the aroma of the pines cones [8].
Nowadays it is known that a single
hectare of oak forest spreads around 2
kilograms of phytoncides, that can destroy
the dangerous agent of dysentery. In turn,
the pine, through the phytoncides produces,
destroys the Kock bacilli, the agent causing
tuberculosis, and the spruce fir destroys the
agent causing diphtheria. In the oak forests,
the state of people suffering from
cardiovascular
illness
is
positively
influenced through the decrease of the
arterial blood pressure, sleep amelioration,
sanguine oxygenation improvement [7].
The doctors also underline the forest
positive influence upon the tired nervous
system of the ill, upon the people suffering
from depressive disease.
However, the state of persons suffering
from cardiovascular affections can be

negatively influenced in the pine, spruce
fir and fir tree forests. The cause is
constituted by the volatile oil with
phytoncide action secreted by the resinous
species, as well as the ozone resulted
through its oxidation. The maximum
concentrations of the volatile composites,
in the composition of which enter terpenes,
oxygenated derivatives etc., as well the
maximum concentrations of the ozone are
recorded during the most intense biological
activity of trees that is at the end of spring
- beginning of summer, when the negative
influence is being sensed.
By considering data noted by Ternovoi
and Geihman [8], a crop of Scots pine
secrets 3.8-4.0 kg/ha volatile substance
throughout a day. Their concentration in
the forest environment depends on several
factors. In an old forest it holds the value
of 810 µ/m3, while in the young forest it is
four times higher (1098-5076 µ/m3). When
the temperature increases, the concentration
of volatile substances increases as follows:
at 9-15 °C it is of 365 µg/m3, at 21-26 °C it
is of 638 µg/m3, at 30-42 °C it is of
943.µg/m3. The wind, the rain and the low
temperatures strongly decrease the
concentration of volatile substance in the
air. As for the ozone concentration within
the forest environment, there have been
determined average values of 33-46 µg/m3
during the summer. In small dozes, the
phytoorganic volatile substances secreted
by the forest species and the ozone have an
exciting effect, while in big concentrations
they are inhibited. There is to be remarked
the favorable influence upon the persons
suffering from lung disease, by weakening
the cough and by improving the breath. As
for the people suffering from cardiovascular
illness, staying in a resinous forest in a
warm day causes the sensation of lack of
air, the pulse increases, aritmia apparition
as well as headaches and general weakness.
Consequently, it is recommended that the
cardiology clinics should not be placed in
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the vicinity of pine, spruce fir, firtree
forests; in exchange, the oak and birch
forests are considered to be favorable.
2. Sanogenesis Resources of the Forest
Beside the forester environment, the
medicinal plants, fruit, mushrooms,
apicultural resources represent a real source
of health for the human being.
Part of the most miraculous medicines is
obtained from forest plants. It is enough to
mention that the salicylic acid, aspirin
precursor, was obtained from Salix alba,
atropine is obtained from Atropa
belladonna, ginkgo is obtained from
Ginkgo biloba, taxol is obtained from
Taxus baccata; these are only a few of the
species that are to be found in our country.
In order to outline an idea as regards the
value of our forests thesaurus, we mention
that, according to Zitti et al. [9], the
forests, as well as the clearances, the
valleys, the cuttings and the plantations
within their parameters, cover about 60%
of the medicinal plants in our country.
Therefore, within the conditions according
to which at the beginning of the third
millenium most of medicines are
considered to be natural [1], the
importance of our forests as regards the
sanogenesis can be easily deducted. In
order to avoid the disappearance of some
valuable species, there have been
established
norms
of
ecological
exploitation on the basis of regeneration
periods. Some rare species have been
excluded from exploitation, while for
others recommendations have been made
to be introduced in culture [6].
The forest fruit, the potential of which
overtakes 30 000 t/year, beside the content
of substances with plastic and energetic
role, presents rich biological active
substance; out of these reasons some of
them can be easily considered as being part
of the category of products with medicinal
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character. The value of the forest fruit is
doubled by the fact that they are natural,
organic products, coming from an
environment where pesticides or chemical
fertilizers are not usually used. Mincu et al.
[5] draw our attention upon the fact that
such fruit containing active elements that
are recommended for the treatment of
some diseases may be consumed every
year like any other food, without having
toxic effects. On the other hand, the
contemporary human being, beneficiary of
some facilities that solicit him less from
physical point of view, needs a smaller
energy contribution; in exchange, the more
intense intellectual solicitation, the
increased stress he is submitted to, the
need of adaptation to the increasing
environment pollution, lead to the increase
of his needs concerning biological active
nutrients. Under these circumstances forest
fruit and their juice may play an important
role as protective alimentation products,
with appreciated therapeutic effects.
The edible mushrooms stand for another
important product of the forest. The
maximum annual quantity valorized
throughout the years is of about 13 500 t.
Beside their increased nutritive and
gastronomic value, the various species of
mushrooms also have therapeutic properties
that confer them the name of sanogenesis
aliment conserving and generating health.
The sanogenesis value, as related to certain
species, is given by the anti-tumor effects,
antiviral hypolipidemic, hypoglycaemic and
even by effects directed towards psychical
diseases.
As regards the melliferous resources
whose sanogenesis importance is well
known and well appreciated, we should
remind the fact that the species with the
greatest production of honey per hectare
are the forester species. According to
Mafteianu [2], the melliferous potential of
forest represents 73% of the total of
melliferous resources in our country.
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We cannot forget the wildlife and the
birds that live in the forest and that
consume a great part of its nutritive and
sanogenesis resources. Therefore, Raus,
quoted by Milescu and Alexe [4], says that
30% and 40% of the annual production of
forest fruit is consumed by animals or
birds. The variety of resources that is
offered to them, as well as the rich content
in active elements explains the positive
appreciation regarding the game quality in
our country.

4.
5.
6.

References

7.

1. Bojor, O., Popescu, O.: Fitoterapie
tradiţională şi modernă. Bucureşti.
Ediţia a II-a rev., Editura Fiat Lux,
2001.
2. Mafteianu, V.: Amenajarea pădurilor
de interes apicol. In: Revista Pădurilor
4 (1967), p. 189.
3. Milcu, Şt.: Pădurea şi sănătatea
omului în medicina ecologică. In:

8.
9.

Revista Pădurilor 2 (1985), p. 79.
Milescu, I., Alexe, A.: Economie
forestieră. Bucureşti. Editura CERES,
1982.
Mincu, I., Segal, B., Popa, E., Segal,
R.: Orientări actuale în nutriţie.
Bucureşti. Editura Medicală, 1989.
Mocanu, P.: Situaţia speciilor de
interes medicinal din flora spontană.
Măsuri pentru protecţia, conservarea
şi utilizarea lor durabilă. In: Ocrotirea
naturii şi a mediului înconjurător 1
(1998-1999) Tomul 38, p. 87.
Percek, A.: Terapeutica naturistă.
Bucureşti. Editura CERES, 1987.
Ternovoi, K.S., Geihman, L.Z.:
Serdecinâi bolinoi i les. Kiev.
Izdatelstvo Naukova Dumka, 1978.
Zitti, R., Bojor, O., Retezeanu, M.,
Tarpo, E.: Despre evaluarea plantelor
medicinale din flora spontană a
pădurilor şi zonelor învecinate. In:
Revista Pădurilor 4 (1964), p. 213.

THE USE OF DIGITAL IMAGES IN
FORESTRY DOMAIN
Gh. CHIŢEA1 A. KISS1 I. VOROVENCII1 M. MIHĂILĂ1
Abstract: The digital images can be used in forestry domain in metric aims or
photointerpretation. In the metric aims can be used to obtain the topographic
plans necessary like map-drawing support in the workings in forestry activity. In
the aims of photointerpretation, this can be used to differentiate and separation
the stands, to photointerpretation the class of age, to photointerpretation the
different structural characteristics of stands, in analyses of health of forests and
surfaces affected by different biotic and abiotic factors.
Key words: digital images, spatial resolution, sensor, photointerpretation,
cip, pixel, panchromatic, digital terrain model.

1. Introduction
The development of digital images
technology from last few years gather way
in photogrammetry with usability in
forestry domain. Thereby, the digital
photogrammetry starts to take place
progressively of classic photogrammetry
and also satellite remote sensing uses from
a long time high resolution digital images.
Both digital photogrammetry and remote
sensing can be used in forestry domain also
for mapping need and for fotointerpretation.
The processing and use of digital
photogrammetry system are built first of all,
upon computer technology, effectively special software packages which can be
used on high capacity computers [4].
The advantage of digital technology is
obvious [1]:
• the high speed record of data analization;
• the increase speed of data analization;
• the high quality of products, there is no
need of film;
• the possibility of bringing out of
cartographic element directly in digital
1

format which can be used in the digital
cartographic system or in geographic
information system;
• the possibility of archiving data and
accomplishment of modification, the
deletion;
• the possibility of contrast and brightness
adjustment;
• one of the images can be taken over
also in poor weather conditions;
• the achieve of best quality terrain
digital models;
• the staff that work with such data is
qualified easily, in short time because there
are software records which operate with
data;
• native qualities which the operator
must have - aren’t so necessary like classic
photogrammetry;
• the automation of process and operation;
• the big flexibility of outcome products
which allow entering this in data base GIS;
• the diminution of cumulating errors
and composition;
• the printing and sending data and
information by e-mail.
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The appearance of digital records - help to
start a new period in collecting and
processing images used in photogrametry.
The possibility of collecting and processing
of those images brings major advantages to
the forestry domain from the all angles [2].
2. The Aspect That Concern Digital
Cameras
The technology used by digital
photography is in continuous evolution and
we find it on the market in many various
ways. The technical resources are often
found in modules form and functioning
conditions are improved - like the aspect that
concern temperature and humidity aren’t so
limiting like in classic photogrammetry. The
variety of this resources permit the user to do
a combined choice concerning the cost and
the performance of those. Besides that there are available software that allows
processing of above - ground images in
different shape and use.
The digital images are collected with
special
cameras
made
for
aero
photographic flights. Those have a decoder
A/D consist of electronic components
which achieve conversion of analogue data
into digital digitization signals.
The decoder A/D - are attached to the
(Charge Coupled Device) CCD sensor,
thereby an 8 bit record achieve 256 values.
The CCD sensor are one - dimensional
or bidimensional cells which allow storage
information, the usage of them being
efficient to the image sensor of digital
cameras and scanners (Figure 1).
The digital cameras can be:
• one cip only, sensor and RGB band
filter with inconvenience of obtaining
below par records;
• 3 cip only, whereon the light splitting
incidence begins through some optical
prism and the separate absorber of rays
that give the advantage of the high fidelity
detail replication images.

Fig. 1. The sensor X3 - CMOS
The use of digital cameras in the
collecting process is more obvious
attending to the multitude of benefits
regarding to the image quality and the
accuracy of information which display it.
The digital camera ULTRACAMd from
Vexcel Imaging is now one of the most
advanced digital cameras for exposure
altitude used in photogrammetry (Figure 2).
The use of this photo camera brings new
technically and economically perspectives.
Such digital cameras have 4 camera lenses
for the 4 channels (red, green, blue, and
infrared) and 4 different resolution cameras.
On these lines, ULTRACAMd camera has
the following features: high resolution in
panchromatic (1150 x 7500 pixel), pixel
size of 9 µm, focal length up to 100 m,
collects at once multispectral (color RGB)
and IR images [5].

Fig. 2. The digital camera ULTRACAMD
with 8 obiectives KONI
Size: 45 cm × 45 cm × 60 cm
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The advantages of using digital cameras
are multiple [5]:
• the image is high quality film, good
accuracy (2.5× film);
• high level reading of digital interpretation;
• automation of procedure;
• more flight days with increased
independence from the weather;
• the digital in series images overlapping
up to 95%;
• the achieving of high quality digital
terrain model;
• high geometric accuracy;
• high accuracy because of granularity
sparseness;
• the interior affine - automatic;
• the achieving of the replicates;
• the images have no strain;
• the accuracy could be increased because
of the radiometric emission of rays multitude;
• the check and the improvement of
quality can be realized over the flight;
• no peripheral are being used, like film
and it is not necessary to process it;
• no need further costs to obtain IR or
replicate images;
• reduces manufacture.
The large varieties of advantages which
digital photo represent, make nowadays the
most profitable instrument of collecting
aerial images.
3. The Characteristics of Digital Images
The digital images represent the news
concerning information collecting and data
storage used in photogrammetry. This
appearance takes over of the analogue
images - and that justify the high quality
and easy keyed of digital images.
Relative to the analogue image, which it
capacity depends on the granularity
photographic film, the digital recordings
don’t depend on it because it is based on
other principles that are not so restrictive
like classic photogrammetry. In the
analogue images the power resolution is
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varying from 40 lines/mm - high sensitive
film to 350 lines/mm - low sensitive film.
A resolution of 50 lines/mm is equal - in
digital image case of 100 pixel/mm size.
The possibility of zooming the image scale
by the object glass leads to the 100
pixel/mm average value which can be fair.
The digital image by the spatial
resolution classification represents:
• aerial images with spatial resolution up
to 7.5 cm captured from 400 m elevation in
special area (Figures 3 and 4). Certain
images can reach a pixel size of 3-5 cm,
the advantage is so obvious - an image
more clear than analogue photo that has a
spatial resolution of 15 cm;
• the highest resolution Ikonos and
Quickbird images which have a spatial
resolution in panchromatic up to 1 m (Figure
5), respective 0.61 m and in multispectral
up to 4 m, respective 2.6 m - all in nadir;
• medium resolution satellite images like
Spot and Landsat, with spatial resolution in
panchromatic of 10 m and 15 m, in
multispectral of 30 m;
• low resolution satellite images, like the
images collected by NOAA-AVHRR
meteorological satellite that have a pixel
size of 1.1 × 1.1 km [3].
The radiometric resolution constitutes
another worthy factor to come into the
picture in the digital recording case
because this allow the pixel to be recorded
in less or major interval of gray tones or
color tones. Thus, aerial images have the
best radiometric resolution of 12-14 bits
relative to the 8 bits resolution of the film.
Follows the Ikonos images of 12 bits (of
2048 gray tones or color tones) and
Landsat TM and ETM - of 8 bits (of 256
levels of gray tones).
The scale is one of the most important
parameter at which the analysis was made.
Relative to the classic images, where for
archiving of photogram is necessary many
flights, in the digital image case, the
changing of scale is made by their format
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Fig. 3. Normal colour aerial image taken over with digital camera

Fig. 4. Infrared aerial image taken over with digital camera

Fig. 5. Satellite image Ikonos 2 with 1 m spatial resolution
U.P. V Faţa Pietrei Craiului (cadre)
even in the digital image that are collected
by one single flight or pass of the satellite.
The facility of changing the scale is
provided by the collecting software and by
the digital data format that allow analysis
attempt from different scales [6].
The combinations between different
bands make the distinction to the feature of
detail recordings. The singular combinations
achieved by the panchromatic and
multispectral image merge and finally
achieving thus a high spatial resolution and
a better spectral one [7].

The image stock age accomplished by
CD, which represent an obvious advantage
because is not taking a large space. This
meaning - for an aerial image is necessary
270 Mb disk space and for each 600 images
collected in 15 min - 160 Gb. The last one
are collected on the 1.5 sec interval and
have a 45 km band at a speed of 180 km/h
and over a 15 000 ha area.
The use of digital images in forestry
domain find a large area because of its
conditions. Thereby, the ortorectified
images represent the largest source of
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information, showing a general image of
the studied area. Both digital and analogue
images can be used in metric or in photo
interpretation view [4].
In metric views the images can be used
for achieving topographic plans that are
needed as mapping standard for all the
activities in the forestry domain which work
with standard map and plan. The use in this
direction becomes more and more
recommendable because the available plan
are old and sometimes don’t match reality.
Similar, the stereoscopic images can be
used for obtaining stereoscopic terrain
model for setting out the contour lines of
DTM and for its exploitation (the down
grade inference, altitude, show). Beside
that, the use in area determination
(compartments, area affected for forest
management, area for game food etc.), of
length the roads, of valley which is design
the future hidrotechnics constructions, in
designing of forest road etc. In the same
designation, could be use in determination
of crown diameters, tree height, consistency
of the stand volume, all of them of digital
images with very high spatial resolution.
In photo interpretation purposes, the digital
images have the major advantage to be used
in different combination RGB (red, green,
blue) and to different characteristics of
forest land. So, those could be used to forest
species photo interpretation, of age class
and of different characteristics structural
stand. Similar - there is the possibility of a
phenomenon photo interpretation using
more bands from electromagnetic spectrum.
Beside those utilizations, the digital images
could be used with success in analysis of
forest state of health, in wood area setting,
of those affected by different biotic and
abiotic factors [4].
The two categories of the determination
must be seen with respect to the type of
digital images used. So, for the determination
of tree characteristics, the analyses are more
thorough, and use the very highly resolution
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images that are the most indicate aerial
images. The convection of that photogram
could be taken by digital camera from
different altitude. For an altitude of 5500 m,
the pixel size 50 × 50 cm, for 3700 m spatial
resolution is 33 × 33 cm and for 1100 altitude
this is 10 × 10 cm. Like an effect, the spatial
resolution of the digital images depends of
the flight altitude. Between that type of
aerial photogram could be used the Ikonos,
Quikbird and Orbview satellite images with
spatial resolution in panchromatic from
0.61 m to 1 m. Their advantages is clearly
because the area whom those are coverage
and of course the display image [6].
For stand analysis could be used with
success images with medium spatial
resolution by Aster, Spot, Landsat type
which cover with a scene a big area where
could be followed the exchanges appeared
at different lapse of time (Figure 6).
At regional scale, which refers to large area
- mapping could be used and NOAA images
designed specially for climate prognostic,
the analysis could be made on large area.
The images obtain could be used one by
one when collected planimetry data,
stereogram pair - when the optical terrain
model is realized or could be used like final
products in the digital ortophotoplan which
include the elements refer to the altimetry
[9].

Fig. 6. Satellite image Landsat TM
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The digital ortophotoplan represent the
one of final pieces which could be obtained
using digital images. This requires
ortorectificate images by highest quality, by
the check point determinate by GPS and
digital model of the terrain. Using digital
technology, the ortorectification become a
quickly operation relative with technology
from the rectification differential using
analogue images. The existence in digital
format of the ortophotoplan permit to obtain
same images which could be analyze from
different point side.
The
stereoscopic
three-dimensional
images could be obtained using digital
imaging taking successive and processing
with specialized software. The threedimensional models obtain in digital format
are useful in ortorectification process, to
topographic effects reduction because of the
relief from satellite images and too different
investigation
and
projected
studies
accomplished in the forestry domain [8].
4. The Conclusions about Digital Images
Although, the digital images did not
appear long time ago, it comes out that it
will substitute the classic image. The
appearance of performance computer and
visualization and processing software
allow the images exploitation in different
purposes or included in GIS. The
facilitation of processing will determinate
the increase of number of utilizations from
different interesting domain. The aerial and
satellite images obtain before the taking
over are delivered to the people with a high
degree of processing. So the utilizations
could use immediately images to obtain the
ortophotoplans or they could include them
in GIS. It also attend to obtain the digital
model of the area at the same time with the
taking off aerial images which are used by
data processing in real time and obtained
directly by flight the ortorectificate and
georeferenced products. Generally the time
must be reduced between acquire with
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images and their utilizations because the
final product arrive in time [6].
The many information that they have, the
advantage in processing, the possibility of
stock by archiving and comparison
achievement to the certain intervals of time
make the digital images to be so useful in
different domain in forestry according to the
area analysis and the up for purpose. This
advantage brings the digital images higher
in the top of favorite tools because they are
clear in superior to analogue images.
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RESEARCHES REGARDING THE
ENVIRONMENT IMPACT ASSESSMENT
OF THE FOREST ROADS CONSTRUCTION
V. CIOBANU1
V. ALEXANDRU1
R. BEREZIUC1
Gh. IGNEA1
R. DERCZENI1
Abstract: Forest roads construction has some inferences to waters, soils,
vegetation, wild life, so in general to the environment. In the paper is presented
a valuable method to assess this impact, taking into account 4 essentials
factors: air, water, soil and biodiversity. For this aim, it was used de quality
index Ip which define the note of production capacity Nb. Finally, it is establish
graphical the global pollution index IPG, which lead to the environment
quality assessment (on a special scale) Nb.

Key words: forest roads, ecological impact, pollution.
Forests roads construction leads in any
case to inferences regarding water, soil,
wildlife habitat, generally to the
environment. Taking into account that the
obviously arising inferences will have
negative impacts, it is necessary to take
into account, on one hand some rules and
recommendations, and on the other hand to
know the main reasons for the impact and
the measures to prevent or to reduce them.
For forest roads, in accordance with the
researches that where made and with the
prescribed regulations prescribe in the
Order of Ministry of Water and
Environmental Protection No. 8860/2002,
the properly environmental assessment
must be made to each considered
environmental factor, with the formal
assignation regarding the forecast impact
and the measures to reduce or to eliminate
these. In these order, it is used a
quantitative analytic method, which use
note of production capacity (Nb), completed
with a graphical/analytical method which
determine finally the global pollution index
1

(IPG) [1, 2, 4].
The quantitative analytic method for
impact assessment which is expressed by
numbers from 1 to 10, scale which render
10 to the natural stage, mean that is not
affected by the human activity and 1 to the
maximum pollution condition (Table 1).
As could be observed from the table,
quality indicator Ip result from relation:

Ip =

C
,
CMA

(1)

in which C represents the real concentration
of the pollutants for water and soil: CMA maximum admitted concentration for
different pollutants from water and soil, in
accordance with the norms in effect (Table 2).
The production capacity of an
environment factor or of an environment
element, is framing on the production
capacity scale in relation with permitted
limits and with the existing standards.
Although in the impact study are analysed
all the involved environment factors, in the

Dept. of Forest Exploitation, Transilvania University of Braşov.

448

Researches Regarding the Environment Impact Assessment of the Forest Roads Construction

Table 1
Assessment of the environmental impact made by the forest road execution
by note of production capacity
The quality
index
C
Ip =
CMA

Note of
production
capacity

Ip = 0

10

0.00 < Ip ≤ 0.25

9

0.25 < Ip < 0.50

8

0.50 < Ip ≤ 1.0

7

1.0 < Ip ≤ 2.0

6

2.0 < Ip ≤ 4.0

5

4.0 < Ip ≤ 8.0

4

8.0 < Ip ≤ 12.0

3

12.0 < Ip ≤ 20.0

2

20.0 < Ip

1

Effects to human and environment
- quality of the environment factors: balanced natural;
- human health condition: natural
- no effects;
- without visible effects;
- the environment is affected in permitted limits - level 1
- the environment is affected in permitted limits - level 2;
- the effects are not harmfulness
- the environment is affected under the permitted limits level 1;
- the effects are accentuated
- the environment is affected under the permitted limits level 2;
- the effects are harmfulness
- the environment is affected under the permitted limits level 3;
- the harmfulness effect are accentuated
- the environment is unbecoming-level 1;
- the effects are lethal for short exposure period
- the environment is unbecoming - level 2;
- the effects are lethal for short exposure period
- the environment is improper for life forms;

Table 2
Maximum permitted value for pollutants from water and soil,
in accordance with the norms in effect
No.

Name of pollutant

1
2

CO
Solvents

1
2
3
4
5
6
7

pH
Suspensions
CBO5
CCO-Cr
Total azoth
Total phosphor
Phenols

Measure unit
Maximum permitted value
A. Air
mg/m3
2.0 (daily)
mg/m3
2.0 (daily)
B. Water (pluvial water)
6.5…8.5
−
mg/L
30
mg/L
12
mg/L
30
mg/L
5
mg/L
0.5
mg/L
0.02

impact quantification in case of forest
roads are taken into account only the main

factors: air, water, soil and biodiversity.
For water and air, the maximum permitted
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of the pollutants are prescribed in STAS
12574/87 and Order of MAPPM 462/93 (for
air) and NTPA 001/2002 (for water) [3].
Knowing the values of these indicator (Ip),
will be determined for each pollutant the
production capacity scale Nb; finally will be
made the average which is available for the
respective environmental factor.
Regarding the soil, his pollution by forest
road execution could by produce when the
machinery is fuelled and also depositing the
vegetal waste from land clearing or the
mineral waste from quarries.
In this situation, the evaluation of the
quality factor (Ip) is made in relation whit
“Wastes”, which are classified by the
norms in effect like this:
- usables ..........................................(D1);
- inert (disposed) .............................(D2);
- lost in environment (air, soil a.s.o) ...(D3).
So, the D wastes result from relation:
D = D1 + D2 + D3 [tones].

(2)

As it is natural, if the proportion of the
usable wastes is higher, than the Ip will
have a higher production capacity Nb note.
The partial production capacity index
results from relations:

D
= 1,
D

(3)

I pD2 =

D2
,
D

(4)

I pD3 =

D3
.
D

(5)

I pD1

Finally, the production capacity note is
given by the average of those three partial
production capacity notes, established with
the capacity production scale.
The road construction impact to biodiversity
is analysed with the information’s regarding:
- the biotopes which are placed on road
side (forest, bogs, sands, wet areas);
- the local flora;
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- the habitats of the local plants and
animals.
It is appreciated, more or less theoretical,
the percent (P) in which the biodiversity is
affected; the quality index Ip result from
relation:

Ip =

100 − P
.
100

(6)

With this value, from production
capacity scale will be estimated the
respective production capacity class.
After the quality Ip indexes where
determinate for each factor, the next step is
the
environmental
global
impact
assessment, which is given by the global
pollution index (IPG). His appreciation is
made with the scale presented in Table 3.
In accordance with the table, when IPG = 1
we do not have pollution and when IPG > 1
some modifications of the quality appear
which increase till the final unbecoming of
environment when IPG > 6.
The value of global pollution index is
determined with the graphical-analytical
method, using the diagram from Figure 1
and the relation:

IPG =

Si
,
Sr

(7)

in which Si represents the ideal condition
showed by the surface of the foursquare; Sr
- the real condition showed by the surface of
the quadrangle located inside the foursquare.
The foursquare from the figure has in
each corner inscribed one of the main
environmental factors took into account at
the impact assessment for forest roads
execution (air, water, soil, biodiversity),
and each cross bar which is allocated to the
respective factor is divided in 10
conventional units, according with the
production capacity scale, the graduation
starting from the cross bar intersection to
corner.
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Scale of the environment quality
Value
1 = IPG
1 < IPG ≤ 2
2 < IPG ≤ 3
3 < IPG ≤ 4
4 < IPG ≤ 6
6 < IPG

Table 3

Environment quality
Natural environment unaffected by human activity
Environment under action of human activity in permitted limits
Environment under action of human activity, which produce discomfort to life
forms
Environment affected by human activity producing disturbances to life forms
Environment hard affected, harmful for life forms
Unbecoming environment, improper for life forms

Fig. 1. The graphical representation for IPG determination
Using the conventional gradation Si result
200 and Sr is graphical determined. Marking
on each cross bar the value of the
production capacity note (Nb) corresponding
for the named factor and connecting the
marked points will result quadrangle of
which surface define the real condition of
the area in relation with the pollution of the
environmental factor. In this way, IPG
show, in a quantified expression the road
execution impact to the environment. For
example, in the case presented in Figure 1,
considering each quadrangle formed by two
triangles and calculates in conventional
units the bases and the highs length, will be
determine the surface report:

IPG =

Si
200
=
= 163 ,
S r 122.997

(8)

which show (in accordance with the scale
presented in Table 3) that the environment
is affected in permitted limits.
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MAGNITUDE OF EROSIVE DAMAGE IN
CASE OF TORRENTIAL
HYDROGRAPHICAL MANAGEMENT
WORKS FROM UPPER TĂRLUNG
WATERSHED
Ioan CLINCIU1
Abstract: The damages produced by water and alluvia erosion (erosive
damages) were analysed, firstly according to their depth in the eroded part
and then according to their percentage of the erosive area out of total
surface. With the aid of the degraded works frequency and with the aid of the
coefficients attributed to intensity classes, the author found out that the
erosive damages in the case of researched works were recorded with a
magnitude from very small to small.

Key words: water, alluvia, erosion, damage, erosive damage.
From the initiative of regretted professor
Stelian Munteanu - correspondent member
of Romanian Academy, with former Mixed
Collective’s help, starting from 1975 there
were built some torrential hydrographic
management works from Upper Tărlung
Watershed
(upstream
of
Săcele
accumulation). It is about 106 works in all,
among which the most numerous are the
dams (55). It follows the traverses (25) and
then the small dams (22). The outlet canals
have quite a little representation (just 4).
Because from the execution moment
until today, these works were exposed to
some catastrophic flows and to some
destructive factors with slow but durable
action, in a research project - for which
financial aid was approved for three years
(2002-2004) - we studied:
- trace out the affected works by various
damages;
- the nature of registered damages and
1

their limits;
- the frequency of the damage
manifestations;
- the magnitude of the damages and their
causes.
Here, we couldn’t cover all those
problems, so we chose to make references
just to the damages of water and alluvial
erosion and to accentuate only the aspects
regarding the magnitude of the registered
damage in case of overflow zone, which
remarked itself by the highest frequency of
incidence.
The intensity of this damage was
examined by two criteria: the average depth
in the erosion part and the percentage of the
erosive area out of total surface [2].
As you can see (Table 1), it was
distinguished the erosive damages which
affected the downstream face of works and
separately (in bold) the erosive damages
which affected the crowning of works, in

Forest Management Dept., Transilvania University of Braşov.
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The magnitude of erosive degradation in the overflow zone [2]

Table 1

Under
5 cm

10-15 cm

15-20 cm

Over
20 cm

Total

Depth

21.1

-

-

6+3=9

7.1

16.1

21.5

8 + 7 = 15

-

-

-

5+2=7

-

11.1

-

1+1=2

20.1

-

-

9.2

3+5=8

1.8
7 + 10 = 17

1+1=2

2+0=2

1.1; 1.1
1+3=4

2+0=0
2+0=0
0
0
2+1=3
27 + 21 = 48

5-10 cm

Percentage
0 … 10%
10 … 20%
20 … 30%
30 … 40%
40 … 50%
50 … 60%
60 … 70%
70 … 80%
80 … 90%
90… 100%
Total

1.7; 1.10;
12.3; 16.4
1.11; 1.12;
9.1; 12.2;
17.2; 18.3
1.5; 8.1;
12.1
1.5; 1.11;
1.12; 9.3;
16.5; 18.2
2.2
1.6; 1.8
21.2
16 + 7 = 23

9.2; 15.1;
8.2; 21.3
1.2; 1.4;
1.6; 17.1;
18.1; 21.6
1.3; 1.9;
9.4; 9.5
1.7

both cases being about overflow area. The
writing codes in the table are made of two
digits (for example 1.7); the first represents
the code of torrential valley and the second
- the usual number of the work (from
downstream to upstream).

Fig. 1. One of the dams degraded by
water and alluvia erosion: 8B3.0 from
Zimbrului Valley

From the point of view of depth, the
erosive damage identified by us among the
research is distributed as follows [4]:
• On the estimation scale suggested and
used by Radu Gaspar (under 10 cm =
superficial erosive damage; over 10 cm =
deep erosive damage), our dates are
distributed as follows: superficial erosive
damage - 39 cases (it means 83%), deep
erosive damage - 8 cases (17%).
• On a detailed scale, suggested by us in
this research, the cases that we study are
divided as follows (Figure 2):
- very superficial erosive damage
(1-5 cm) ........................23 cases (48%);
- superficial erosive damage
(5-10 cm) .....................17 cases (35%);
- moderate deep erosive damage
(10-15 cm) .......................2 cases (4%);
- deep erosive damage
(15-20 cm) .......................2 cases (4%);
- very deep erosive damage
(over 20 cm) ....................4 cases (9%).
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Number of works

25

23

20

Total: 48

17

15
10
4
2

5

2

0
0...5

5…10

10…15

15…20

>20

Depth [cm]

Fig. 2. The distribution of works by depth
of degraded area
From the point of view of erosive
damages extent (meaning the proportion of
the affected work area, and we talk here
about the overflow body area), the same
short analysis shows us as follows (the
scale is proposed by us) (Figure 3):
- very little extended erosive damage
(under 20% of area) .... 24 cases (51%);
- little extended erosive damage
(20-40%) ....................... 8 cases (17%);
- moderate extended erosive damage
(40-60%) ...................... 10 cases (21%);
- large extended erosive damage
(60-80%) .......................... 2 cases (4%);
- most extended erosive damage
(80-100%) ........................ 3 cases (6%).

24

Number of works

25

20

Total: 48

15

9

10
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The data above give us a first image
concerning the magnitude of the damage
and, if we judge each one by the two
criteria, we’ll notice that in 13% of cases,
the erosive damage in overflow area is
deep or very deep, and in 10% cases this
erosive damage has large extension or very
large extension.
To couple the two criteria and to decide,
by this means, regarding the intensity of the
damage, the table with the primary dates
(Table 1), we reconstituted in a network of
frequency, made from the same number of
compartments (that is 5 × 10 = 50), inside
being written the number of cases (Table 2).
Further on, we disintegrated the network
in 5 distinct areas, each one with 10
compartments, each area with a certain
intensity of damage, from very small (for
right up of network) to very big (for down
left area of network). Obviously, by
diagonal the compartments hang together
with medium intensity of damage.
The numbers written inside the
compartments signify the number of cases
(frequency). Totalizing them separately,
for each area, the next frequencies
corresponding intensity classes of damage
resulted (Figure 4):
- very small intensity.....35 cases (72.34%);
- small intensity ...........7 cases (14.90%);
- medium intensity .........3 cases (6.38%);
- large intensity ............... 1 case (2.13%);
- very large intensity ...... 2 cases (4.25%).
If we assign coefficients to each of the five
intensity grades, from 1 for very small
intensity to 5 for very large intensity, and if
we make a balanced mean, the result will be:

10

2

5

3

0
0…20

20…40

40…60

60…80

80…100

Percentage [%]

Fig. 3. The distribution of works by the
percentage of degraded area

(35 · 1 + 7 · 2 + 3 · 3 + 1 · 4 + 2 · 5) / 48 = 1.5,
which shows us that, judging by it all, the
erosive damage has relatively small
proportion, distributed approximately in
the same proportions (27 and respective
21) in downstream face and respective
crowning of works.
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Table 2
The combination of the two analysis criteria and the delimitation of
the five graphical zones that are characterized by the
same magnitude of damage

percentage of degraded area

depth of degraded area
4
6
3
0
6
1
2
0
0
1

4
6
4
1
1
1
0
0
0
0

1
1
0
0
0
0
0
0
0
0

0
1
0
1
0
0
0
0
0
0

0
1
0
0
1
0
0
0
0
2

9
15
7
2
8
2
2
0
0
3

23

17

2

2

4

48

Săcele), and to the unique case where the
erosive damages intensity is large (the
crowning of a dam from Zimbrului Valley).

35

Number of works

35
30

Total: 48

25

References

20
15

7

10

3

5

2

1

0
1

2

3

4

5

Damage intensity

Fig. 4. The frequency of degraded works
by the erosion of water and alluvia on
intensity classes of this damage
Certainly, for the next activity of works
monitoring, the attention should be
directed, primarily, to the two cases for
which the erosive damage intensity is very
large (downstream face and crowning of a
dam build by former County Office of
Water Management of Braşov on Dracului
Valley, at the end of Accumulation Lake
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CONSIDERATION UPON SUPERIOR
EXPLOITATION OF SMALL WOOD AND
WOOD WASTE FOR ENERGY
PRODUCTION
L.R. CLOŢEA1
Şt. UNGUREAN2
Gh. IGNEA2
Abstract: The waste resulted after wood harvesting (branches, tree peaks,
thin wood etc.) represents about 15% of harvesting wood potential. Till now,
this energetic potential hasn’t been valorized. The paper presents the main
products obtained after wood decomposition: methanol, charcoal, formic
acid and different types of resins. The operation principle of the flasks and
their efficient heating are also presented, taking into consideration the use of
small flasks, suitable for being transported to forest cutting areas.
Key words: renewable sources, small wood, mobile flasks.
1. Introduction
In the recent years the studies regarding
transformation of chemical energy into
electrical energy have been intensified a
lot. Nowadays, approximately 90% of the
necessary energy is obtained by means of
fossil fuel combustion (coal, fuel oil,
natural gas). The resulting efficiency is not
greater than about 25%. The combustion
product gas resulting from the burning of
fossil fuels (or any other combustible fuel)
is called flue gas. Most fossil fuels are
combusted with ambient air. Since ambient
air contains about 79 volume percent
gaseous nitrogen (N2), which is essentially
noncombustible, the largest part of the flue
gas from most fossil fuel combustion is
noncombusted nitrogen. The next largest
part of the flue gas is carbon dioxide (CO2)
which can be as much as 10 to 15 volume
percent or more of the flue gas. Thus, large
1
2

amounts of flue gas are emitted to the
ambient atmosphere (air, soil, vegetation),
polluting it.
The industrial and social development
requires more energy, energy more and
more difficult to be obtained by means of
the well known resources and which
efficiency is relatively low.
2. Fuel Cells
The efficiency of electric energy
production can be increased by means of
direct transformation of chemical energy,
without developing the burning process.
More and more countries are developing
research activities regarding use of fuel
cells for electric energy production.
The hydrogen fuel cells are characterized
by very good efficiency, about three times
that of classical mean of obtaining energy
(fossil fuel burning). The galvanic
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elements are the most known sources
transforming chemical energy into
electrical energy. The chemical agents
responsible for the electric current flow are
part of the galvanic element structure and
thus, the energy source is limited. The
galvanic elements, and particularly the acid
batteries, have the advantage of being able
to develop significant current for short
time. Due to this aspect, they are used
mainly for starting the internal combustion
engines [1].
The fuel cells are different from the
galvanic elements because the chemical
agents (fuel and oxidant) are not included
in their structure. They are stored in
separate tanks and are being consumed
during fuel cell operation.
In the recent years, the research activities

regarding fuel cells have increased a lot in
Europe, USA, and Japan. The hydrogen
fuel cells are mainly used, having acid or
basic electrolyte. The hydrogen, as
liquefied state, is stored in special tanks at
15-20 MPa. This is one of the main
drawbacks of fuel cell operation.
In addition to hydrogen, some other
compounds have been also investigated:
the methyl alcohol (methanol), the ethylic
alcohol (ethanol), the formic aldehyde, the
formic acid and so. The chemical
substances mentioned above react more
efficient with acid electrolytes. The same
catalysts as those of hydrogen fuel cells are
used for increasing the oxidation speed.
Table 1 presents the electrochemical
properties of the compounds mentioned
above.
Table 1

Compound

Electrochemical reaction

Ethanol
Methanol
Formic aldehyde
Formic acid

CH3CH2OH + 3H2O – 12 e− = 2CO2 + 12H+
CH3OH + H2O – 6 e− = CO2 + 6H+
CH2O + H2O – 4 e− = CO2 + 4H+
HCOOH – 2 e− = CO2 + 2H+

By analyzing Table 1 we conclude that
the electrochemical action of the fuel
decreases in the next order: CH2O,
HCOOH, CH3OH, CH3CH2OH and the
values of electrochemical equivalent
(g/Ah) increase as: CH3CH2OH, CH3OH,
CH2O, HCOOH [2].
It is known that under normal conditions,
the methanol is an uncolored liquid, having
similar smell to ethanol. Methanol becomes
toxic when its density exceeds 50 mg/m3.
The hydrogen content within methanol is
relatively high (0.125 kg of hydrogen
within 1 kg of methanol). The chemical
industry is able to produce significant
quantities
of
methanol
but
the
manufacturing price is high. On the other
hand, the industrial methanol contains sulf

Standard
potential
[V]
−
+0.02
−0.11
−0.25

Electrochemical
equivalent
[g/Ah]
0.14
0.20
0.70
0.86

aldehyde and other substances difficult to
separate [3].
3. Wood as Source
Production

for

Methanol

Another possibility is to use the wood
waste (resulted from exploitation and
primary wood processing) for methanol
production.
After wood harvesting and collecting,
15% of the wood intended to be harvested
remains in the cutting areas. In most of the
cases this waste is not exploited, becoming
a source of infection with fungi and insects.
Besides the exploitation waste, an
important source of methanol is found in
the sawdust and cuttings remained after the
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wood primary processing.
The methanol is obtained from wood
products by means of thermal processes.
External and internal heating flasks are
used for this purpose.
In case of external heating flasks, the
thermal agent operates upon wood by means
of a metallic wall. The industry uses bulky
stationary flasks, which are able to process a
maximum volume of wood of 10 m3 during
a cycle. At these types of equipments, the
liquid and the gaseous products developed
during wood decomposition are not
constant. They vary depending on the
procedure the equipment is served during a
cycle (heating agent temperature, cooling
conditions of wood gases and so on).
Modern control devices are necessary to
be introduced for increasing the efficiency
of these equipments (based on thermistors,
thermocouples, temperature dependent
resistive devices). It has to be mentioned
that the equipments used in our country do
not include suitable measurement and
control devices.
Besides the flasks mentioned above,
mobile flasks are also in use. They are
placed on wagons and are being driven by
rails to the thermal treatment place. This
type of equipment has been constantly
improved, being in use in USA, Russia, so.
In case of bulky flasks, the external
heating is not sufficient for wood
decomposition and internal heating is used
to increase the decomposition efficiency.
Heat obtained from fuel burning is
transmitted to burning products which are
steering inside the flasks. The hot gases
come in touch with wood and though heat
is transferred to it. At this type of
equipment the metallic walls do not
separate the thermal agent from the
material that is treated. As a consequence,
the fuel consumption decreases, the
chemical compounds separation process
improves and the equipment efficiency
increases.
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The substances (kg) resulted due to
thermal decomposition of a volume of 1 m3
of dry birch wood are listed bellow:
1. Compounded liquid substances 210-250
a) acids
17-23
b) spirit elements
4-7
c) crystallized resins
13-15
d) diluted resins
4-7
2. Charcoal
100-200
Practice has shown that a volume of 0.6
to 0.8 m3 of fire wood must be burnt for
the decomposition of 1 m3 of wood.
Experiments have been developed for
beech wood. External heating flasks have
been used for wood treatment. It has been
observed the influence of wood humidity
upon the components resulted during wood
decomposition. Wood humidity percentage
was 1% to 40%. It has been also noticed
that humidity doesn’t influence the
charcoal content, which was about 29%
(for wood humidity of 1%) and 31% (for
wood humidity of 40%).
The resin content decreases with
humidity: 15.5% (wood humidity of 1%)
and 9.5% (wood humidity of 40%).
At bulky external heating flasks, the
efficiency is increased by means of forcing
the thermal agent. This is translated into
excessive flask heating and loosing of
volatile fractions. For the time being it is
not clear the correspondence between the
wood decomposition parameters and the
volume of the flask. Research has to be
developed in order to establish the efficient
parameters of wood decomposition,
function of the flask capacity (maximum of
2 m3). This type of flasks can be easily
mounted in cutting areas, close to the raw
material.
The increasing of wood decomposition
efficiency depends a lot on correct
procedures. The flasks have to be clean
(the coal waste and dust must be removed).
Sometimes it is necessary to verify the
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closing state of the oven as to be sure of
the airproof capacity. The pipes that direct
the decomposition products to the
condensing tanks must be also verified and
cleaned. The correct placement of wood
inside the flask must be also considered.
The thinner wood is placed at the bottom
because wood decomposition begins at the
upper part of the flask.
If wood diameter exceeds 12 cm, it is split
into 2 to 4 pieces. In case of different types
of wood, the lower part will contain soft
wood. A proper flask loading will reduce
the time necessary for wood decomposition
and will decrease the fuel consumption. The
filled flask is covered over with a lid and
closed airtight using clay. At the beginning
the heating is more intense to allow wood to
dry. After one hour starts the process of
water exhaust, including the volatile
substances. The content of chemical
substances enriches as wood is drying and
heating. The color of the liquid becomes
dark. The gases exhausting process begins
and also the exothermic process of wood
decomposition. In case of a capacity of 2 m3
for the stationary flasks, the exothermic
process begins after 4-8 hours. The process
has to be constant as intensity (neither too
strong, nor too weak). A good evaluation of
the process stage is given by the quantity of
exhausted water during one hour (30-35
liters).
As the exothermic process ends and the
liquid flow decreases, the flask heating
increases till the liquid starts to flow as

resin. The wood decomposition is now
ended. The decomposition time is 15 to 35
hours, and depend on wood humidity and
type. The charcoal is discharged in suitable
tanks, covered and airtight closed using
clay. Charcoal cooling lasts for 16 to 24
hours. For 1 m3 of wood, the volume of the
tank is 0.67-0.7 m3, the liquid decomposition
products have to be chemically separated
after condensing and cooling. The rare
gases do not condense; normally they are
released in the atmosphere.
Function of the wood humidity, the
decomposition cycle lasts between 17 to 36
hours. It includes the following operations
(measured in hours, see Table 2).
As seen from the table above, the
exothermic process is the longest among
the decomposition cycle (more than 50%).
The temperature variation in time, for a
flask of 2 m3 capacity, is given in Figure 1.
Temperature measurement has been
performed at the upper part of the flask (fill
line) and at the lower part (dashed line).
From the above characteristics it can be
seen that the temperature is higher in the
upper part of the flask, the average
difference being about 90 °C. After five
hours, wood temperature is that from the
beginning of the decomposition exothermic
process. After 8-10 hours the decomposition
is finished.
In the lower part of the flask, wood
heating is slower till 150 °C. During this
interval wood dries and energy is
consumed to achieve humidity vaporization.
Table 2

Phase succession
Flask preparation at loading and unloading
Flask heating till cracking starts
Temperature increase till exothermic process starts
Exothermic process interval
Cooling the charcoal in the flask
Charcoal discharge
Total duration

Natural dry wood
[hour]
0.5
1.0
4.0
10.0
1.0
0.2
16.7

Freshly cut wood
[hour]
0.5
1.5
8.0
25.0
1.0
0.2
36.2
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Time of decompose [h]

Fig. 1
From 150.°C on, the temperature gradient
increases and after 14-15 hours, temperature
rises to 280-300 °C, corresponding to wood
decomposition exothermic state. The main
cause of the deceleration process is the
insufficient heating of the wood placed in
the lower part of the flask.
If wood is compact in the flask, its
heating is slow enough.
It is known that wood is a poor heat
conductor. The heat transfer from the walls
to the core of the flask is achieved by
thermal convection (heat transfer is
achieved by conveyance of gaseous flux
resulted from wood decomposition).
Natural circulation of gases is developing
slowly and thus the heated decomposition
products are being stored in the upper part
of the flask, producing fast heating of the
upper placed wood. In the lower part of the
flask an environment of gaseous vapors is
developing. The temperature is much
lower than that of the vapors from the
upper part. On the other hand, the water
vapors resulted from lower wood which is
drying (close to the flask walls), lift and
come in contact with the unheated wood
placed in the center of the flask. The
vapors condense and drop on the bottom of
the recipient. As a consequence, wood
from the lower part of the flask stands a

concentrated water vapor environment.
This is the cause of slower heating of the
wood.
The improvement of heating conditions
of flask lower part can be achieved by
suitable modifying the heating oven.
4. Conclusions
Concluding the facts mentioned above, it
is clear that energy stored in wood classes
during vegetation period can be used in
order to produce methanol, a necessary
compound for fuel cell operation, and
charcoal, a no polluted energy supply. The
waste remained after wood harvesting and
primary processing is taking into account.
Starting from these considerations,
research must be continued and developed
in order to increase efficiency of mobile
installations of wood decomposition in
forestry areas having continuous activity.
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CHARACTERISTICS OF THE
PRECIPITATION REGIME IN THE
MOUNTAIN RESORT POIANA BRAŞOV
(1962-1996)
V. HUBER 1

M. MARCU1

Abstract: The paper herein reveals the results of the research regarding the
main characteristics of the precipitation regime in the mountain resort of
Poiana Braşov (950-1050 m altitude) on the basis of meteorological data
recorded between 1962-1996. The annual amount of precipitation (946.3 mm)
is non-uniformly distributed throughout the year, but it is enough in all months,
even abundant in the months of the warm semester (April-September).

Key words: mountain climate, atmospheric precipitation, Poiana Braşov,
snow cover.

1. Introductory Notions
The mountainous platform nowadays
called “Poiana Braşov”, situated at the
altitude of 950-1050 m, represents a
morpho-structural layer of the northwest
slope of the mountainous massif Postăvaru.
For the large public, Poiana Braşov is
known as a mountainous resort of
international recognition that holds a wellequipped base for winter sports.
The meteorological station from Poiana
Braşov was opened in 1962 and was on
operation without interruption until the end
of 2004. On the grounds of the
meteorological data recorded at this
station, the authors of the paper herein
have published many scientific papers
regarding the clearing, thermal and
Aeolian regime etc. [1, 2, 3].
Through the paper herein we wish to
present the results of our researches as
regards the main characteristics of the
precipitation regime in Poiana Braşov, on
1

the bases of the climatic data recorded
from 1962 until 1996.
2. The Annual Amount of Precipitation
On average, throughout the 35 years, the
precipitation falling in Poiana Braşov sums
up 946.3 mm/m2, a representative value to
the inferior sector of the mountainous layer
of the “Carpaţii de la Curbură”.
In isolated years, the amount of
precipitation differs, to a great extent, from
one year to another, in the most “rainy” year
(1991) being recorded 1292.5 mm, and in
the most “droughty” year (1990), less than
this quantity, i.e. 608.5 mm. It is noticed
that the maximum amplitude of the annual
precipitation values, valid for the whole
period of 35 years, was recorded between
two successive years (1990 and 1991).
This phenomenon is also confirmed by
the data recorded at the stations situated at
extreme altitudes of the massif (Braşov 609 m and Cristianul Mare, 1724 m).
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As for the inter-annual variability of the
annual amounts of precipitation, results that
as compared to the mean value for 35 years
(946.3 mm), the number of years poor in
precipitation was almost equal to the
number of years with excess in precipitation
(18 years as compared to 17 years).
Analyzing Figure 1, where all intervals of
values are equal, “the step” differentiating
them being the same (100 mm), there is
noticed that the distribution of the values
throughout the 35 years does not submit to a
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certain rule.
As a consequence, it appears as interesting
the relatively significant frequency of the
years belonging to the interval with the
most reduced amounts of precipitation
(601-700 mm), as well as the extremely
reduced frequency of the years comprised
within the superior interval of values (701800 m). It is also to be mentioned the fact
that 32 years out of 35 are almost equally
framed in the other intervals of values of
the annual amounts of precipitation.
F [%]
25
20
15
10
5
0

Fig. 1. Frequency of the annual average of precipitation, in precipitation intervals [mm]
in Poiana Braşov (1962-1996). At the upper boarder of the columns: number of days/%
Analyzing the annual amounts of
precipitation throughout the 35 years with
the help of Hellman* “criterion” we notice
that 13 years (37%) may be considered as
“normal years” from pluvial point of view,
14 years (41%) were “rainy years” (excess
in precipitation) and 8 years (23%),
“droughty” (poor in precipitation).
*

According to “Hellman criterion” there are considered:
- “normal years from pluviometric point of view” - the
years when the annual amount of precipitation does not
exceed with more than ±10% of the multi-annual mean
value;
- “rainy years” - years that exceed with more than
±10% the multi-annual mean value;
- “droughty years” - years when the precipitation is less
with more than ±10% the multi-annual mean value.

3. Semestrial and Seasonable Amount of
Precipitation
The data presented in Table 1 and in
Figure 2 illustrates interesting aspects of
this regime. Therefore, it is noticed that,
from the annual total values of precipitation,
the ones that occurred in the warm season
of the year (April-September) represent
more than double the quantity in the cold
season (October-March), respectively 68%
as compared to only 32%.
This unequal distribution cannot be
explained only through the different number
of days with precipitation (86 as compared
to the 74 days), but especially through the
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Fig. 2. The of annual mean quantity of precipitation on semesters season, and months in
the meteorological station if Poiana Braşov (% of the mean annual quantity). Mean
values for 35 years (1962-1990)
effect of atmospheric circulation of cyclonic
type and through the effect of local caloric
convention in the warm season of the year.
As regards the seasons, the amounts of
water in precipitation are also unequally
distributed. The data in Table 1 and Figure
2 illustrate that the rainiest season is the
summer (39 of the annual total, in 45 days
with precipitation) followed by spring,
with an almost equal number of
precipitation, but with an amount of water
representing only 26% of the annual
raininess. The season with the most
reduced number of days with precipitation
is autumn (only 1/3 of the 91 days are
“rainy”).
Winter is the season with the most
reduced amount of precipitation (15% of
the mean annual value); however, by the
number of days with precipitation (40) it
obviously exceeds the autumn raininess.
However, at the same time, we have to
remark that this reduced quantity the
hibernating season receives is not due only
to the weakening of the caloric convention
effect, but also to some subjective reasons:
the solid precipitation, usually more winded,
from the mountainous meteorological

stations are less correctly collected by the
receiving opening of pluviometers.
4. Monthly Amount of Precipitation
The variability of the regime of
atmospheric precipitation is accurately and
convincingly illustrated by the values of
the monthly amounts of precipitation as
well.
In Table 1 Figure 2 it is noticed that, on
average for the 35 years, the “richer”
month in precipitation is June (135.0 mm,
15% of the annual total value), and the
“poorer” months are January and February,
with 46.3 mm, respectively 48.0 mm,
which represents approximately 5% of the
annual mean value.
In absolute values, in isolated years, the
monthly
amounts
of
precipitation
oscillated from 311.0 mm in May 1991 and
only 22.6 mm in the same month of the
years 1982.
In the less rainy months, such as
October, there were years when the
monthly amounts of precipitation reached
200 mm (October 1972), but in the same
month of the year 1995 there were
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collected only 3.2 mm. These values
actually mean variations from 400% in
1972 to only 6% in 1995, as compared to
the multi-annual mean value of this month.
Actually, the statistical calculations show
that the respective months of the transition
seasons September-March, known as
being, on average, less “rainy”, present the
highest values of the variation coefficient
(s% - 72.29 in September, respectively
67.56 in March).
5. Number of Days with Precipitation
In Poiana Braşov there are, on average
160 days with precipitation, i.e. 44% of the
total number of days per year (Table 1).
The months with the greatest number of
days with precipitation are June and May
(17 days each month) and the “less rainy”
months are October (only 9 days) and
September (10 days).
One should to underline the fact that out
of the 160 days with precipitation, in most
of the cases (83.1%), the daily amounts of
water are ranged within the interval 0.110.0 mm.
Amounts of water ranged between 10.1
and 20.0 mm fall in 17 days, and in 6 days,
the precipitation that fall every day make
up to 30.1-40.0 mm.
Days with exceptional amounts of
precipitation, totalizing 40-50 mm have a
reduced frequency, on average a day per
year (0.6% from the year’s days).
6. Maximum Amount of Precipitation in
24 Hours
This characteristic of the precipitation
regime is of great interest to various fields
of activity: hydro-technical design,
hydrology, canalizations etc.
The data recorded throughout 35 years
show that in Poiana Braşov it is likely to
have amounts of precipitation exceeding
100 mm in 24 hours (116.4 mm on July 2nd,
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1975). Amounts of precipitation exceeding
50 mm in 24 hours are likely to occur in
most of the year’s months, except for
January, March, November and December.
But even in these months there have
been days when 33-48 mm of water were
recorded in 24 hours.
7. Calendar Intervals with the Longest
Period of Precipitation and of the
Time Intervals without Precipitation
Expressed through the consecutive number
of days with precipitation, respectively
through the number of days intervals from
meteorological point of view were:
- 14-27 May 1980; 5-17 July 1972, when
the rains lasted for 14 consecutive days; 324 October 1969; without precipitation,
these exceptional 5-24 October 1977;
- 1-22 November 1978, when for 22
consecutive days there were no precipitation
recorded.
8. Snow Cover
In Poiana Braşov the snowfalls are likely
within the September - May interval, with
an average frequency of 70 days per year.
The snow cover may appear towards the
end of September or in October, it
becomes stable (skiable) in the first half of
December and it is practicable for winter
sports till the half of March (on average 34 months per year). On the northwest
slope, situated above the altitude of Poiana
Braşov the skiing is practicable till the end
of April.
9. Conclusions
The analyses carried out in the present
paper led to the conclusion that Poiana
Braşov is characterized by a pluviometric
regime of continental type, with a maximum
value reached in June and a minimum
value reached towards the end of winter.
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The annual amount of precipitation is
unequally distributed throughout the months
of the year, but it falls in enough amounts
throughout the year, even abundant in the
months of the warm seasons (AprilSeptember). The accentuated variability,
typically continental, of the precipitation
regime, does not imprint shades of
excessiveness. The drought phenomenon is
not known in Poiana Braşov, and the
abundant precipitation in the warm season
of the year cannot bring about effects of
erosional type or floods because the
mountainous slopes of Postăvaru are
covered with forests.
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PRESENT AND PERSPECTIVES
REGARDING THE CROSS-STREAM
WORKS FOR THE FOREST ROADS IN
ROMANIA
Gh. IGNEA1 M. IGNEA1 V. CIOBANU1 R. DERCZENI1
Abstract: In the paper are presented solutions for cross-streaming of the
forest roads from Romania which are presently used and are proposed the
diversification of these solutions by promoting the arched culverts from precast
reinforced concrete, from corrugated steel and the fords.
Key words: bridges, culverts, fords.
1. Introduction
Forest roads represents are an important
component in the forest management.
Their existences have a major impact to
the management way of the work
techniques in the forest and to the
capitalisation conditions of the forest
products. There are voices that sustain that
are not necessary to construct forest chance
roads in forest because these will the
natural frame of the forest, will disturb the
wildlife a.s.o. The production forest must
be opened with roads to serve much better
the society needs. This truth is unanimous
recognised by the specialists.
However, in the last decade where
construct inadequate forest roads, the cause
of these lie of the land being a sum of
factors which keep, in the first place, from
the management of the activities in the
sector, the legislation and the structure of
the ownership.
In present, the forest from Romania are
endowed with approximately 33000 km of
forest roads which assure a 6.5 m per hectare
thickness, in regard of the optimum thickness
1

which is estimated at 13 m per hectare.
It must emphasise that the forest which
are not opened with roads are located
usually in the upper part of the forest
basins, in areas with hard work conditions,
with low wood mass that have to be
transported, but with areas which demand
a lot of cross-streams and consolidation of
the earthwork. As a result of the cost of
these roads is higher and sometime
prohibitive, especially when the crossstream works (bridges, culverts) are made
with expensive materials such reinforced
concrete or stone masonry.
2. Cross-Stream Works Used In Present
The Romanian climate, characterised by
heavy rainfall or important floods from the
snow break, impose a carefully treatment
of the collecting and evacuation way of the
waters from the road bed and also of the
one collected from the slopes. For
collecting the water from ditches are used
tubular culverts with circular section, made
by reinforced concrete (Figure 1), with 80,
100 and 140 cm clear width.
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The premo pipes are good marching to
the field but they are heavy, so that their
transportation and assembling are expensive
[3]. The acquisition price of the premo pipes
start from 90 $ for the pipes with diameter
till 80 cm to 200 $ for the pipes with more
that 140 cm it is considered competitive in
comparison with other pipes categories
which are not made in our country and of
whose price is engraved by other additional
cost for provision. From this reason, the
culverts made with such pipes are
considering viable solutions for the future.

Fig. 2. Culvert on beams

Fig. 1. Culvert with premo pipe
On the forest road network an important
number of bridges and culverts are
operated. Their lifetime is enough longer
to put on questions regarding their
reliableness and reliability. From the total
of bridges that exist on the forest roads,
more than 90% are made by reinforced
concrete and prestressed reinforced
concrete and have the resistance structure
on concrete slab or linear beam (Figure 2).
The cost of the superstructure of these
bridges are around 400-600 $/m2. The cost
of the substructure is varying according as
the placement conditions.

This works where made in different
stages, with specific materials and
technologies for each stage. Also, the
constructive systems, the calculation
methods and the loading class where
different from a stage to other.
The main elements which determine the
viability of a bridge are:
- the loading class at which it was
dimensioned;
- the bridge clearance;
- the useful life;
- the changes of the passed obstacles.
The useful life of a bridge is in
accordance with the durability of the
materials from which is made, in this case
the concrete from the resistance structure
and the reinforcements which is embed in
concrete [2].
The concrete protective coating of the
reinforcements, by the alkaline character of
the cement stone, assure a corresponsive
protection level in the first stage of bridges
exploitation, a compact concrete restrain
the penetration of the oxygen, of the
chlorine ions and carbon dioxide to the
reinforcement, which produce the concrete
carbonation. In a normal operating
environment, the concrete carbonation is
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produce by the carbon dioxide action to the
calcium hydroxide from de cement stone,
the result being an attenuation of the
concrete alkalinities, thus the reinforcement
corrosion process is possible.
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higher conversion cost spent for
encasement, thus the impose solution is the
arch execution from precast reinforced
concrete. The most convenient static
scheme in the present is the arch with three
articulations.

3. Future Solution for the Cross-Stream
Works
To reduce the investments and
exploitation costs, must be adopted
solutions for replacing where is possible
the heavy concrete or stone masonry
works, with less expensive works, even
with a shorter useful life, but which can be
economical justified.
3.1. Arched Bridges from
Reinforced Concrete

Precast

To increase the durability in exploitation
and to reduce their cost, it must be adopted
new solutions for bridges and culverts
from reinforced concrete.
On this direction, it is proposed to
promote the arched culverts from
reinforced concrete built - in earthwork. If
is analyse the situation of the concrete slab
or on beams bridges with spans of 2-6 m, it
could be notice that regard highly, in the
higher earthworks situation, with the 3-4 m
or more abutment spans elevation the
concrete or masonry spent is more higher
than an equivalent arch from the afferent
flow section point of view of the (Figure 3).
In this case, the advantage of the proposed
solution is the elimination of the abutment
spans elevation which needs important
concrete or stone masonry.
At the arched bridges, the reinforcement
spent is much lower than at the concrete
slab one, because they are predominantly
loaded to compression.
The execution of masonry arches needs a
higher conversion cost spent, which made
them less admissible in the present. The
monolith concrete arches needs a relative

a)

b)
Fig. 3. The comparative aspect of the
concrete slab bridge or arched bridge,
equivalent from the water flow point of
view: a) concrete slab bridge; b) arched
bridge
This static scheme is the preferred one
because he reduces the length of the
precast used elements, thus these being
much easier to transport and to placing.
To avoid the problems regarding the
lateral arches pressures, their shapes,
including the report between the openings
and the deflection must be advisedly
choose in accordance with the arch loads
and also with the foundation earth.
Arches with an advisedly shapes are
predominantly loaded to compression, thus
they needs less reinforcement and works
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with the unfissured concrete and as result
their durability is much better. Also, the
arches have a better bearing that the elevation.
3.2. The Tubular Culverts from Used
Barrel
The tubular culverts from used barrel
represent a viable alternative for the
culverts from reinforced concrete.
The tubular culverts from used barrel
present the next advantages:
- lower price than the culverts from
reinforced concrete or from prestressed
reinforced concrete;
- they have an important residual
resistance, thus they permit the traffic could
take place immediately after their mounting;
- lower dead load than the culvers with
same diameter from concrete, which made
them much easier to transport and to placing;
- competitive lifetime regarding with
other culverts type.
The tubular culverts from used barrel
with necessary dimensions could be
obtained from the oil or gas trunk pipe-line
or from the petrochemistry. The barrels are
transported to the placement place in
trucks, they having convenient length for
transport. After that, they are cut with the
autogenous welders.
3.3. Corrugated Steel Bridge
Corrugated steel bridges or culverts are
soil-steel structures that develop much of
their strength from the soil surrounding the
metal structure. The stability of a buried
corrugated steel culvert structure depends
of geometry and properties of steel plates
and of properties of soil enveloping culvert
The advantages of constructing bridges
with resistance structure from corrugated
steel are the next:
- the structure is ecological, being made
from metal, local materials and polypropilyne
chemical inert regarding the environment;

- lower cost in comparison with the
value of a classical bridge;
- reduction of the execution time;
- reduction of the distances and of the
transporting volumes;
- durability and reliableness in exploitation;
- high bearing capacity which permit the
access of the heavy - duty forest equipment.
The bridge tympans could be made from
gabions, ballast reinforced with geogriles,
stone or reinforced concrete masonry.
3.4. Wood Bridges
Where used on large scale in the first
part of the last century, after that, being
replaced step by step by the bridges from
reinforced concrete. Though, the bridges
from wood present interest also in our
days. Wood can withstand short-duration
overloading with little or no residual
effects. Wood is competitive with other
structural materials in terms of both first
costs and life-cycle costs. Wood is a
naturally durable material resistant to
freeze-thaw effects as well as deicing
agents [4]. Furthermore, large-size timbers
provide good fire resistance as a result of
natural charring. The good resistance of
the wood, also at compression and at
tending, corroborated with the lower dead
load of the wood, made from this a
competitive construction material, of
which use is limited only by his useful life
which is reduced when the wood works in
external environment, is not protected
against the humidity, fungis and harmful
insects. Important advances were made in
wood fastening systems and preservative
treatments, which would allow for future
developments for timber bridges. The
construction of the wood bridges do not
need sophisticated equipments and
machineries, is not dependent upon the
weather, as is for example the pouting of
concrete. If the wood is treating against
fungis, the wood bridges could represent a
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viable alternative for the culverts from
concrete and reinforced concrete [1].
3.5. Fords Arrangement
The fords are summary arrangements if
some submersible ways, which can be used
for vehicles passing. The price of such
arrangements is about 10-40 times lowest
than of a usual concrete bay culvert. Their
disadvantage is that they can not be used
during rush of water and in winter because
the water freezing need frequent interventions.
The arrangement width of the
carriageway is about 4-5 m and the
gradient of the roadbed on the water flow
direction about 1-2%.
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The carriageway is bringing to the
necessary level by filling with local
materials (gravel or stones) and it is
surfacing on the upper part to resist to the
water action.
The lagging could be made from a stone
riprap (Figure 4), which is bearing in
downhill on a beak, bow on a sufficient
depth to protect his at scouring and being
protected in downhill with a stone filling.
In other variant (Figure 5), the carriageway
is made from concrete or stone and ballast
filling and is bearing in downhill with a
gabion. For signalling the carriageway in
this situations, are disposed poles control
which have to be enough tall to not being
covered by water.
Water flow

River bed

0.3 m
1m

Stone
0.5 m

Stone beak

Fig. 4. Ford with the carriageway from stone riprap

0.3 m max.

1×1m

Gabion

Fig. 5. Ford bearing on gabion
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4. Conclusions
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BRACHONYX PINETI PAYK.
AND LUPERUS PINICOLA DUFT., TWO
“NEW” SPECIES INJURIOUS TO PINES
Gabriela ISAIA1
Abstract: The paper herein presents data gathered from the specialty
literature and results of personal researches carried out upon the “new”
noxious insects to pines: Brachonyx pineti Payk. and Luperus pinicola Duft.
The two species of insects have not been included in our specialised literature
so far. The insects submitted to study could not have produced such important
damages if the respective stands had not favoured an assembly of factors.

Key words: Brachonyx pineti, Luperus pinicola, biology, damage
characteristics, favourable factors.

1. Introduction
The remarkable rusticity of the Scots
pine - Pinus sylvestris L. - imposed this
species as one of greatest importance in the
forest cultures from stations of inferior
quality. The aim was to fix the soil and to
obtain an important quantity of wooden
mass under the given conditions [11].
Despite the rusticity, there have been
recorded many drying phenomena in the
Transilvanian plantations. The drying,
especially in bunches of trees, is usually
allotted to insect and fungi, but in reality
these factors have in most cases a
secondary role. Most frequently, in stations
with artificial soils, frequently with rock to
surface, due to stand loosening or to the
lack of under-wood (as in the situations
considered for the study) steppe conditions
are favoured during the warm season. The
main cause of drying becomes, in this way,
the deficit between the quantity of water in
the soil accessible to the stand and the one
required [1].
The drying phenomenon of the Pinus
1

sylvestris in Dâmboviţa’s upper basin
started ever since 2000 with isolated trees,
bunches of trees, being at present a
growing phenomenon (Figure 1).

Fig. 1. Drying phenomenon at the Pinus
sylvestris in O.S. Rucăr (original)
Due to the active increases and to trunks
conformation, at the end of the last century
the Weymouth pine - Pinus strobus L. was brought to Europe and to our country,
where many climatic and edafic areas
proved compatible with these species [11].
In our country less active increases have
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been recorded in high altitude stations
from a cold climate area and at the same
time from an area with poorer and less deep
soils. A state of unsatisfactory vegetation
is recorded in the seed orchard from O.S.
Rupea, Forest Direction of Braşov.
As a consequence, our goal is to
establish the influence of biotic factors,
which make the object of the paper herein,
upon the drying phenomenon, studying
them in strong connection with the
environment-related factors in view of
establishing the factor or the group of
factors that brought about this phenomenon.
2. Material and Working Method. Place
of Research
In the case of Scots pine, after an
inventory of the areas affected by damages,
a sample from ten live trees was taken,
chosen according to the intensity of the
drying phenomenon and to the age of the
stands. From these trees a sample from the
upper, middle and lower crown was taken in
order to analyze a possible repartition of the
species considered for the study. On each
branch taken as sample for test there were
randomly analyzed 10 needles.
In case of the Weymouth pine the
samples were taken from 30 live trees, for
the choice of which the intensity of the
attack was considered, but only at the
lower crown, where the damages were
significant. From each tree taken as sample
there were randomly drawn 10 needles.
The needles samples were to be analyzed
in laboratory, under binocular, in view of
determining the species. The determination
was carried out by considering the damage
impact, using for this particular aim a
determination key after Hartmann [5] and
after the adults characters [2, 3, 7]. There
was followed: intensity of the attack,
species disposal along the needle, crown
repartition and the way to associate the
species submitted to study but also with

other insects and fungi species which do
not make the object of this paper.
The Pinus sylvestris stands considered for
the study are located in UP III Cascoe from
O.S. Rucăr, Forest Direction of Piteşti and it
is found within Rucăr area. By analyzing
the parcel-oriented description of u.a.: 1B,
1C, 1E, 1N and by correcting the data with
observations made when taking samples,
there result the following aspects that are of
great importance and that serve the purpose
of the paper herein. Since the natural
populations of Pinus sylvestris (that present
drying phenomena as well) are not easily
accessible, the researches were conducted
on artificial, pure and even-aged stands of
inferior productivity and of different ages
(from 15 to 80 years). From a geographical
point of view the stands submitted to study
belong to the Rucăr-Bran Corridor. In
addition to the steep slopes and sunny
exposures, we retain as factors involved in
the drying phenomenon the superficial,
calcareous soil, frequently with rock to
surface, absence of the under-wood, age, in
most cases 25-50 years, interval when it is
known that the maximum consumption of
water and nutritive substances occurs. We
can add the unknown provenience of
cultures (the literature mentions the fact that
the Transilvanian plantations almost
entirely come from imported seed from
Austria and which probably belong to
ecotypes not very resistant to drought [1]).
Provided we take into account the fact that
the years before 2003 were considered as
droughty, it can be explained, to a certain
extent, the reason why the drying
phenomenon has increased in the last years.
The resinous-based seed orchard
considered for the study of the Pinus
strobus is located in U.P. II Dacia, u.a. P1
from O.S. Rupea, Forest Direction of
Braşov, at an altitude of 525 m, with slope
of 10 degrees and northern exposure. The
surface of the seed orchard is of 26.19
hectares, from which the Pinus strobus
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occupies 15.3 hectares. The annual mean
precipitations are of 650 mm, and the
annual mean temperature is of 6.5 °C. The
soil is brown podzolic, with in depth
pseudo-gleyzation. The seed orchard
developed through balled plants from
I.C.A.S. Simeria station, in autumn 1969
and in spring 1970, in order to produce
seeds from genetically selected species.
3. Researches Results
3.1. Brachonyx pineti Payk.
It belongs to the class Insecta, order
Coleoptera, family Curculionidae and it is
popularly called “the weevil of pine’s
needles”.
Morphology
The beetles have 2.5-2.7 mm, they appear
in July-August and are active until
September, they hibernate in litter and
reappear in spring. The eggs are laid in
young needles in May. The larvae are
apodal, curved, and white-yellowish. The
pupas appear in July-August, at the level of
the damages produced by larvae, between
two needles.
Biology and damaging
The females perforate the buds bracts
that are to open and they lay an egg on

475

each of them. Inside the needle the larva
gnaws a gallery headed towards the base of
the needle. At the beginning of July there
appear the beetles that gnaw square or
round forms on needles, and in October
they go down in litter to hibernate. The
attacked needles are shorter, malformed,
and frequently spiral, they lose their color
and fall down. The attack may lead to a
significant loss of needles. The attack is
intense in pinewoods within poor stations
or in polluted areas (as it is the case of the
stands considered for the study). The trees
attacked become vulnerable to other
insects noxious to wood and if the attack is
repeated the trees get dry.
On the sample taken and studied under
binocular, at both Pinus sylvestris and Pinus
strobus the attack manifested under the
form of approximately round spots of about
2 mm, discolored, in the middle of which a
darker reddish area can be distinguished,
which represents the gnawing practiced by
beetles.
As regards the attack frequency,
Brachonyx pineti was identified in the
case of the Pinus sylvestris on 72% of the
trees samples, and in the case of Pinus
strobus on 63% of the trees analyzed.
As regards the location along the needle,
the spots were most frequently identified at
the middle of the needle.
As regards the attack intensity as numbers

Fig. 2. Brachonyx pineti Payk.: beetle [7] and damage [5]
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of spots on one needle, at the Pinus
sylvestris there were identified, in most
cases, 2-3 spots on one needle (86%). At
the Pinus strobus the number of stings on
the same needle varied between 1 and 4,
the most frequent cases being with 1 sting
(58%) and with 2 stings (30%).
The specialty literature [3, 7] signals the
character of (primary) releasing factor of
Brachonyx pineti especially in poorer
stations where the trees become vulnerable
to other noxious insects, which may lead to
drying. Given the conditions from the
Pinus sylvestris stand (calcareous and
superficial sub-layer frequently with rock
to surface) the weevil of the needles has
favorable development conditions and it is
possible to bring about important damages.
3.2. Luperus pinicola Duft.
It belongs to the class Insecta, order
Coleoptera, family Chrysomelidae and it is
popularly called “the brown beetle of the
pine needles”.

presented under the form of lateral ditches
of different lengths. At the Pinus sylvestris
there were measured lengths from a few
mm to 2 (even 3) cm. At the Pinus strobus
the gnawing ranged from a few mm up to
maximum 2 cm. At the gnawing level, the
needles discolor and the ditches resulted
after the gnawing get blackish, as the
fungus Sclerophoma pityophila Hoehn.
develops here (Discomycetes: Phacidiales,
Rhytismataceae).
As regards the location along the needle,
the beetle gnawing was identified, with
small exceptions, only at the top of
needles. This is a particular situation
observed by our study on the sample
submitted to analysis, at both Pinus
sylvestris and Pinus strobus, which are
different from the data provided by the
specialty literature that notes deep ditches
at the basis of the needle and superficial at
the top. Along the branch, Luperus
pinicola affected especially the one-yearold needles, situation that is similar to the
specialty literature.

Morphology
The beetles have 3-4 mm, brown head
and elytrons, reddish to dirty yellow
colored thorax, with black stripes at the
anterior extremity. The eggs are laid in the
soil. The larvae grow on the roots of grassy
plants. The pupas appear in soil.
Biology and damaging
Monovoltine insect. Frequently quoted
as primary noxious insect [2, 3, 7], but
important damages are brought about in
areas
with
water
deficit,
from
unconformable stands to the station, or
physiologically debilitated, with reduced
increases. The beetle gnaws in the lower
part of those ditches and deep little holes,
and in the upper part it generates a
skeleton-like form. It usually attacks the
one-year needles.
As regards the attack aspect, it is

Fig. 3. Luperus pinicola Duft.:
beetle [7] and damage [5]
Through the analysis of a great number
of needles, taken from the upper, middle
and lower crown, the study attempted to
establish a crown-based variation of the
attack intensity for the two species
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considered for the study. The greatest
attack intensity was recorded at the base of
the crown and decreased to the top.
4. Conclusions
In the pine stand with drying phenomena
that made the object of the paper herein
there were identified many species of fungi
and insects. We focused our research on
the two species identified on needles that
have not been described in our literature so
far. The two species submitted to study
present a novelty character not only as
regards the morphology and biology
elements but also as regards the aspects
related to damaging, localization (along the
needle and inside the crown) and
association.
As regards the Pinus sylvestris:
• As mentioned at the beginning of this

paper, the insects submitted to study could
not have produced so important damages if
in the respective stands there hadn’t been
an assembly of favourable factors. Among
these factors we recall calcareous and
superficial sub-layer frequently with rock
to surface. Although these factors favoured
the appearance of the insects species
described by our study, we draw the
attention upon the primary character that
the specialty literature notices as connected
to these species [2, 3, 7].
• Viewing the growing intensification of
drying in the last years, it is recommended
the adoption of more reduced cutting ages
and the introduction of the Austrian pine Pinus nigra Arn. ssp. nigra - which is not
resistant to drought but also to most of
insects and fungi species we identified. In
addition, we note that the Austrian pine
stand already exists in the area considered
for the study and that they have a good
state of health and vegetation, without
being affected by the insects species that
make the object of the paper herein.
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• We draw the attention upon the fact

that the stands studied, being located close
to Rucăr town, are subject to strong
anthropic influences, which in the last
years highly contributed to the sudden and
strong loosening of the stand, which
represented one more factor in favouring
and intensifying the drying phenomenon.
As regards the Pinus strobus:
• In this case as well the fungi and

insects noticed in the seed orchard from
O.S. Rupea could not have produced such
important damages if the respective stands
had not favoured an assembly of factors,
the most important of which being the soil.
• The state of trees weakness could be
easily noticed also due to resin letting out
on trunks - in about 50% of cases and
according to the great number of bifurcated
trees.
• Taking into account the precarious
state of health of the trees in the seed
orchard (there are very few healthy trees)
and due to the fact that the seed orchard
was developed to produce seeds from
species genetically selected, we consider
that maintaining it as such must be
regarded with great caution.
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MAP OF THE SURFACE COVERING
DEPOSITS OF THE TISA RIVER
CATCHEMENT AREA OF TRANSYLVANIA
I. KALMÁR1

P. KARDEVÁN1

Abstract: In the Tisa River Project a great number of field and archive data
were collected. The modeling of the surface water flow demands the knowledge
of the physical state of the surface layer which receives the precipitations, i.e. the
surface covering sediments.
For calculating the terms of the infiltration and run-off equations, the use of the
USDA-classification of the unconsolidated sediments was recommended.
Knowing the alteration processes, using the Quaternary and pedologic maps, we
converted the data of the geological (chronostratigraphical) maps in
Transylvanean catchment area, in 12 granulometric terms of the clay-silt-sand
ternary diagram. In our paper, examples of this kind of transformations will be
presented, in areas situated on plain, between hills and in mountains with
complicate geology and tectonics, too. The whole map covers more than 60.000
sqkm, and now, together with the topographical, environmental and
meteorological data, serves for processing the catchment model of the Tisa river.
Key words: Tisa River, Catchment Area, Geologic map, Surface covering
sediments, Grain size classification, Transylvania, Someş, Criş, Mureş,
Carpaţii Orientali, Munţii Apusen, Carpaţii Meridionali.
1. Introduction
The Geological Institute of Hungary (GIH)
participated in the “Tisa River Project” (as
part of the 5th Framework Programme of
EU between 2002-2004 [5], [13].
The main objective of the project was the
development a GIS based system including
the underlying input database, an adequate
software environment of modeling tools
and a strategic framework for solving the
most critical water- and environmental
problems of the multinational Tisa river
basin in support of management decisions
in line with the relevant EU policy
objectives. Main issues were pollution
control and the protection of the unique
1

Geological Institute of Hungary, Budapest, Hungary.

wetland ecosystems. The application of
modeling tools were designed to support
the protection of water resources and the
ecological values in the course of
integrated catchment management, which
will be a genuine and practical application.
One of the tasks of the Institute in this
Project was the compilation of a map of
the surface covering sediments, by using
the published and archive data.
The water runoff is influenced by the
morphology, by the nature of the vegetation
cover and especially by the granulometrical,
mineralogical composition and structural
features of the sediments which cover the
surface [9].
To quantify the feature of the surface

480

Map of the Surface Covering Deposits of the Tisa River Catchement Area of Transylvania

covering sediments in the Tisa River
Project, the 12 classes recommended by
the U.S. Department of Agriculture were
used (Figure 1). Thus, the task of the
geologist was to “translate” the geological
(stratigraphical, lithological) data of the
available regional maps into the items of
the 12 classes of USDA classification [12].
We note, that the map prepared in this
manner, undoubtedly, can be of generalized
character and the numbers corresponding to
the USDA classes and representing certain
map area are only estimated values. They
serve for the modeling of the regional
processes, extended on the whole catchment
basin of the main and secondary affluents of
the Tisa River at catchment scale. Of
course, for field scale further works
(trenches, boreholes, geophysics) will be
necessary for establishing the real
composition of the surface sediments which
cover a factual territory.
2. The Methodology
The legends of the geological maps show
often more, than 100 chrono- and

lithostratigraphical separations. Reading the
lithostratigraphical columns, still more
items could be distinguished. The
conversion of this big amount of data in
only 12 classes of the USDA’s triangle can
be accomplished only by using other tools
as facial maps of the given stratigraphical
subdivision (e.g. Pannonian; Tisa Plain [1];
Cretaceous [6] the maps and references
about the Apuseni Mts. [4], Godeanu Mts.
[7], Lăpuş area [8], Transsylvanian Basin
[10] and about the Quaternary formations
[2] and different pedological maps. It is also
necessary to know the alteration processes
for different detritic, carbonatic, igneous
and metamorphic rock types [3].
As for the geological maps in the
Romanian part of the catchment basin the
1:200 000 maps of the Geological Institute
of Romania were used [11]. They were
prepared between 1964-1967 based on the
published and unpublished field maps of
1:10 000 - 1:50 000 scales. All of these
map sheets were georeferenced in GaussKrüger projection system.
The compilation of the surface sediment
map consisted of four phases:

Fig. 1. USDA classification of loose sediments and soils:
1 - Sand; 2 - Clayey sand; 3 - Clayey-silty sand; 4 - Loam; 5 - Silty loam; 6 - Silt;
7 - Sandy loam; 8 - Silty-sandy loam;
9 - Silty loam; 10 - Sandy clay; 11 - Silty clay; 12 - Clay
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1. The drawing of contour line map of the
different geological and/or lithological units;
2. The establishment of the surface
covering sediments for all the delineated
rock types or formations;
3. The correction of the above mentioned
fields, with the unification of the neighboring
fields having the same index;
4. The correction and the transformation of
the whole map in UTM (WGS 84) system.
3. From the Geological Map to the
Surface Covering Sediment Map
On the usual geological maps, the
geological and/or lithological units are
represented, in the majority of cases,
without the Quaternary surface cover. Even
if the Quaternary deposits measure a few
meters in thickness, the surface cover may
have different grain size distribution (and
permeability), than the bulk deposit.
Therefore, for establishing the real
composition of the surface covering
sediments, it is necessary, to take into
consideration, some aspects of the
alteration, soil forming and the morphologic
factor, out of the peculiarities of the
geological background.
Correspondingly, three specific situations
can be distinguished:
1. Surface covering sediments from the
Great Hungarian Plain (including the
Western Plain, Romania) and from the
large flood plains of the main rivers. The
geological maps show clastic sediments
with
different
granulometry
and
subordinatelly, carbonatic (lime mud and
lacustrine
limestone)
and
organic
sediments (peat). In the Hungarian side of
the catchment basin and in an 1-1.5 km
band to the state border, the maps were
prepared using the data obtained in the
network of the shallow boreholes.
Therefore, the lithologic separations can be
used directly, taking the regional variations
into consideration in the Romanian side of
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the state border (e.g. the amount of the
sand fraction in the loess deposits
decreases from N to S in the Tisa Plain).
The fluvial deposits in the flood plain of
the main rivers, the top of the terraces and
in the hill foots often show the same
granulometric composition. In case of the
eolian sand deposits of the Nyírség and
Carei-Resighea area the sand fraction is
mixed with silty-sandy components
(mainly in red, stark inbeddings).
2. Surface covering sediments of the hills
and the peripheric basins (Figure 2). In this
case, various clastic and carbonatic
sedimentary deposits, and in some cases
piroclastics and small igneous bodies
appear on the geological maps. The age of
deposits rises from Upper Cretaceous
(Someş Platform) to Pliocene and
Pleistocene in the case of the higher terraces.
Monoclines, largely folded structures and
horst-graben ones are the characteristics of
the tectonic build-up. In the Northern and
Eastern border of the Transsylvanian Basin
many dyapiric salt domes appear.
In this geological framework, the
surface covering sediments may derive (i)
directly from the clastic mother
sedimentary rock (e.g. Pannonian silty
clay → silty clay; Oligocene Pectunculus bearing sand → sand) or (ii) on the basis
of some carbonatic and pyroclastic rocks
by the alteration or karstification (e.g.
Priabonian Cozla Limestone → clayey
loam; Badenian dacitic tuff → sandyclayey loam).
Some stratigraphic units (as Sarmatian
from the Sălaj and Baia Mare basins) are
built up by a thin alternance of marls,
limestones, sandstones and tuffs. The
surface covering sediments, in this case,
will be the mixture of clayey loam (from
the limestone), loam (from the tuffs), sand
(from the sandstone) and silty clay (from
the marl inbeddings). Finally, in Sălaj
appear sandy-clayey loam, while in Beiuş
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Fig. 2. Surface covering sediment map in hilly area; granulometric categories after
USDA classification: 1 - Sand; 2 - Clayey sand; 3 - Clayey-silty sand; 6 - Silt; 7 - Sandy
loam; 8 - Silty-sandy loam; 9 - Silty loam; 10 - Sandy clay; 11 - Silty clay; 12 - Clay
basin, loamy sand, and in the Northern
Transylvanian Basin the “pure” silty
character of the surface covering sediments
were resulted by the dominance of the silty
marls in the Sarmatian deposits.
The presence of the clayey-marly
formations determines the frequency of the
landslide phenomena (Sălaj bazin, Târnave
interfluve). Mixing the unaltered clay- and
marl fragments with the sand from the
sandy inbeddings and the slope deposits, a
soft sediment was resulted, which could be
classified as “silty loam”.
3. Surface covering sediments in the
mountainous area. In the mountainous area,
many formations with various lithological
compositions were developed (Figure 3).
The age of the formations varies from

Precambrian to Pleistocene. The main
characteristics of the mountainous area is
the presence of the complicated, folded
and faulted, in some cases overthrusted
structures. Morphologically, these regions
are characterized by the high energy of the
relief and by the frequent occurrence of
barren, uncovered rocky surfaces.
The surface covering deposits represent
(i) the original alteration or disaggregation
products of the subjacent rocks (e.g. Paleozoic
granite → loamy sand; paragneises and
mica-schists of the Sebeş Group → sandy
clay; Lower Cretaceous black shale → clay;
Neogene andesite → loam); (ii) the residual
products the karstic phenomena (e.g.
Tithonic limestone → clay; Upper Triassic
dolomite → sandy clay) and (iii) the slope-
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Fig. 3. Surface covering sediment map in mountain area; granulometric categories after
USDA classification: 2 - Clayey sand; 3 - Clayey-silty sand; 4 - Loam; 5 - Silty loam; 7 Sandy loam; 8 - Silty-sandy loam; 9 - Silty loam; 10 - Sandy clay; 11 - Silty clay; 12 - Clay
and hill-foot accumulation of different,
mainly coarse, detritic deposits. Beside
them, in the high mountains, the glacial
and fluvio-glacial deposits are worth
mentioned. The coarse, unstratified,
irregular deposits are perfectly permeable;
thus, they were considered “sand”.
The barren rocky surfaces, covered by a
few cm skeletal soil mottles, were treated
considering properties of the respective
rocks. The barren, but fractured Lower
Paleozoic granites of Retezat Mountains
were mapped as “loamy sand”, while the
Tulişa phyllites were considered to be the
same kind as the clay deposits.
We note, that because of graphic
difficulties in the transformation of
lithological and/or stratigraphical units in
surface covering sediments, we took into

consideration only the separations no
smaller than 250 m in diameter or
thickness (Figure 4). Thus many of black
quartzite and amphibolite intercalations
and pegmatite lenses (Rodnei, Preluca,
Sebeş Mts.) were omitted, although they
contributed essentially to the formation of
the covering sediments.
The whole map covers more than 60.000
sqkm, and now, together with the
topographical and meteorological data
serves for processing the water flow model
in the catchment basin of Tisa river.
4. Field Testing of the Map
To compare the surface covering
sediments established by the compilation
of the geological maps, we collected 26
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Fig. 4. High mountains: the central part of the Rodna Mts., with various kinds of surface
covering sediments. 1 - Sand; 2 - Clayey sand; 4 - Loam; 5 - Silty loam; 7 - Sandy loam;
10 - Sandy clay; 11 - Silty clay; 12 - Clay
sediment samples (Figure 5) covering the
whole Transylvanian side of the map. On the
samples, in the Geotechnic Laboratory of
the Mining Research Institute, Baia Mare,
granulometric analyses were executed.
Comparing the results of granulometric
analyses, for 18 samples, the grain size
distribution is the same as the grain size
distribution estimated in the map.
In the case of 4 samples, the grain size
distribution plots on the limit of the fields,
while in the case of other 4 samples, the
grain size distribution differs essentially
from the grain size distribution which was
derived from the geological map. Therefore,
we consider that the conversion was
accomplished successfully.

Fig. 5. Collecting sample of coarse
sediments: hillfoot deposits near the spring
of White Criş, Apuseni Mts.
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5. Conclusions
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RESEARCHES UPON THE INSECT
CAMERARIA OHRIDELLA DESCH.
& DIMIC (LEPIDOPTERA,
GRACILLARIIDAE) - A MINING MOTH OF
THE HORSECHESTNUT LEAVES
O. MARCU1

D. SIMON1

Abstract: The insect Cameraria ohridella, detected for the first time in
Macedonia, has rapidly spread in Europe, including Romania. When the attack
attains high levels of intensity the leaves turn reddish, fall prematurely,
substantially damaging the landscape aspect. A mechanical control not only by
picking up but also by burning the fallen leaves may keep this insect under
control. Applying systemic insecticides with a remanence of several months
may work out the problem of control.
Key words: Cameraria ohridella, mining insect, polyvoltine insect.
1. Introduction
In the last years in our country there was
detected, for the first time, an attack
produced by Cameraria ohridella, a moth
whose larvae mine the leaves of the
horsechestnut tree (Aesculus hippocastanum
L.), which is to be found in parks or along
the boulevards of the city of Braşov. The
attack was observed in 2002 and it has
constantly increased in intensity; in 2005
this insect led to complete drying of leaves
at almost all chestnuts and, consequently, it
led to an early defoliation.
In 2002 Cameraria ohridella caused
damages in association with the fungus
Guinardia aesculi (Peck.) Stew. In the
beginning it was the fungus attack that
predominated, under the form of brown,
irregular - angular spots bordered by a
characteristic yellow area, spots that spread
towards the leaflets core [3]. In the
1

following years it was the Cameraria
ohridella attack that intensified, and in 2005
the fungus almost disappeared.
We also mention the fact that,
throughout all this period, on small leaflets
was a weak attack, noticed with undulated
aspect, have been applied. We cannot say
the same thing about the forest area.
The specialty literature from abroad
mentions the lack of data from Romania as
regards Cameraria ohridella. Through the
paper herein we wish to enhance the studies
by presenting our researches carried out
within 2002-1005, making, at the same
time, references to the information from the
foreign specialty literature.
2. Researches Results
2.1. Dispersion

Dept. of Silviculture, Transilvania University of Braşov.
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was detected for the first time by Simona
Tosic and File V. in 1985 (quoted [1], [4],
[5]), close to Ohrid lake (the name of the
insect derives from here) in South
Macedonia.
In the following years the insect spread
rapidly, being detected and studied in
many European countries. The insect is
likely to have penetrated into our country
not only from South, from Bulgaria, but
also from West, from Hungary and from
South-West, from Serbia Montenegro. At
present, as far as we know, it is spread all
over the country.
2.2. Biological Cycle
In order to establish the biological cycle,
respectively the number of generations
every year, there were analyzed samples of
leaves, periodically sampled from attacked
trees, leaves the mines of which were
sectioned in order to check the presence of
larvae and pupae; furthermore, during the
flying period, the presence of pupa exuviae
was recorded. In order to make the moths’
flying easier, the pupae, through the body’s
motions, come out to the surface of the
mines and remain fixed (with the posterior
part) almost perpendicularly on round,
characteristic areas inside the prolonged
mines.
In order to set the flying period literature
[5] mentions the uses of pheromone-based
traps for which freshly hatched females
were taken (therefore natural sexual
pheromones) as well as the use of nets for
catching moths.
Following our researches, under the
conditions of our country, within the
period submitted to analyse, only 3
generations per year, were observed values
that coincide with precise data recorded in
more European countries. Consequently,
Cameraria ohridella has the same
behavior of polyvoltine insect in our
country as well, with hibernation period in

the stage of pupa from the last generation,
with or without cocoon, in mines on fallen
leaves.
Regarding the flying periods, there is a
variation according to the environment
(and especially climatic) conditions from
one region to another or within the same
region, from one year to another. In the
area submitted to study, the moths’ flying
from the pupae that hibernated, occurred in
May, the second one occurred in June-July
and the third one occurred in AugustSeptember.
During the day the moths’ coming out
was recorded at the material from the
increase vessels and there their coming out
at morning time was noticed, with a
maximum around 10.
As compared to the above-mentioned
number of generations [5], reveals cases
with 4 or even 5 generations, cases when,
after strong damages, total defoliations can
occur and the trees put to forth again.
However, in this case the larvae mortality
reaches 60% and only half of the mature
larvae build up a cocoon. The same author,
making reference to the developing stages,
states the impossibility to accurately
determine the fecundity, and the 6 ages for
the larvae-based stage. In the first 4 ages
the larvae feed themselves and in the last 2
ages they built up the cocoon.
2.3. Damage Characteristics
As it is the case for all lepidopterae the
attack is caused by larvae that, in the case
of the species Cameraria ohridella, gnaw
in the leaves’ mesophil bringing about
characteristic mines, located in spaces
among the secondary nervures.
From the very beginning we are to note
that this insect was firstly noticed within
the area of the city of Braşov in 2002, and
since then the attack has constantly
increased
in
intensity,
both
by
minesspreading on almost all leaflets and
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by increase of their number. Therefore, in
2002 the healthy leaflets (without mines)
represented approximately 35.5% and in
2005 the healthy leaflets represented only
11.2%. In other words, the number of
healthy leaflets was 3 times reduced within
this interval, which corresponds to an
increase of the attack intensity.
The number of mines and the attack
spreading on leaves increased not only
from one year to another but also within
the same vegetation season, from spring to
autumn, due to the number of generations
every year.
The researches carried out in 2005 aimed
at stating some aspects of mines as regards
their form, number, location and
dimensions. For this particular aim indepth analyses were carried out in July
after the flying period, on 2 samples of
leaves sampled at an interval of a week.
The data is presented in Table 1.
At first, the larvae gnaw round mines
whose diameter ranges between 2 and 15
mm, with a mean value of 6.6 mm. Then,
the larvae enlarge the mines that become
prolonged, more or less trapezoid, mines
whose length vary between 11 and 75 mm,
with a mean value of 32.6 mm. This aspect
is characteristic for each flying, throughout
about 2 weeks when both round and
prolonged mines can be found, and then

the round ones become prolonged.
The data in Table 1 show that the mines
were not uniformly spread, most of them
(round + prolonged) being located on the
biggest leaflet, from the top of the leaf,
approximately 15.4 mm, and on the two
leaflets next to it (approximately 13 and
9.3 mines), and the smallest number of
mines, on small leaflets, close to the leaf
petiole. On average there were 8 mines on
one leaflet.
At the same time there is noticed that
when comparing the two samples it is
noticed that the ratio between the number
of round and prolonged mines modifies. If
in the first sample the number of round
mines is almost double as compared to the
number of prolonged mines (for the
biggest leaflet 9.7 as compared to 5.8), in
the second sample the situation is different,
the values being of 4.7 and 10.5. Extending
these values at the level of a leaf (for all its
leaflets), in the first leaflet the number of
round mines was of approximately 32.5
and the number of prolonged mines was of
approximately 23.6 and in the second
sample the values were of approximately
15.2 round mines and respectively 41.2
prolonged mines. This implies a greater
speed when building up mines; in only one
week, half of the round mines become
prolonged, and throughout 2-3 weeks the

Damages caused by Cameraria ohridella in 2005
Sample
no.

Average no.
of healthy
leaflets

1
7 iulie

12.9

2
14 iulie

9.5

Average
no.
of mines
Round
Prolonged
Total
Round
Prolonged
Total

Average number of mines on the
leaflets of a leaf
1
2
3
4
5
6
7
2.6 3.9 9.7 6.9 5.5 2.5 1.4
1.5 3.8 5.8 6.1 3.7 1.4 1.3
4.2 7.7 15.5 13.0 9.3 3.8 2.6
0.9 1.7 4.7 4.2 2.3 0.7 0.7
2.4 5.3 10.5 8.9 7.4 4.4 2.3
3.3 7.0 15.2 13.1 9.7 5.1 3.0

Mean
11.2
Mean diameter of round mines = 6.6 mm
Mean length of prolonged mines = 32.0 mm
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Table 1
Average no.
of mines on
Leaf Leaflet
4.6
32.5
3.4
23.6
56.1
8.0
2.1
15.2
5.9
41.2
56.4
8.0
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mines are shaped completely, almost in
totality prolonged.
This observation coincide with the
statement provided by literature, according
to which the larvae cause damages only in
the first 4 ages (mining), in the last 2 ages
they do not feed themselves but built up
the cocoon.
As for the host species, it was believed
that this insect was monofague, only on
Aesculus hippocastanum L. or only on
different species of the Aesculus genus.
Then it was detected on other species or on
hybrids as well, for instance Acer
pseudoplatani, under the circumstances of
a strong attack of the third generation [1].
If in the beginning the mines are
yellowish-grayish, in time they turn
brownish and for the mines completely
prolonged, it is the round areas that
remain, very characteristic, darker and
more undulated (Figure 1).
As compared to the above-mentioned
statement it is understood that this species
is due to be detected during the vegetation
season, according to the presence and
aspect of damages (mines) and, during the
flying period, according to the presence of
the pupae exuviate (the moths being very
small they are not likely to be observed).
On trees the attack starts from the base of
the crown and constantly spreads towards
the top. In case of strong attacks (as the
ones noticed in 2005) all leaves are

damaged and a great number of mines
occur, which led to a complete reddening
of the crown and to a premature falling of
leaves with about a month earlier than
usual.
It is to study from now on if a great
intensity of the damage produced by
Cameraria ohridella, several years in a
row, leads to trees drying.
2.4. Control against
ohridella

the

Cameraria

Regarding the control against the insect
Cameraria ohridella, the specialty
literature [2], [5] acknowledges various
controlling means which, submitted to
experiments, have generally recorded
modest results, the only exception being
the Dimilin treatments.
We believe that a mechanical control can
be successfully applied, through picking up
and burning the prematurely fallen leaves
or the ones that fell in autumn, at least in
case of attacks on trees from parks and
alignments, operation that must be repeated
regularly. Picking up leaves is an action
that is usually taken up in cities but the
greatest concern must be given to burning
the leaves picked up and not to their
storage (in garbage deposits). By burning
the leaves, the pupae (from the third
generation) remained in leaves (mines) for
the hibernating period are destroyed; as a

Fig. 1. Aspect of the attack caused by Cameraria ohridella on chestnut leaves
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consequence, the number of moths
effectuating the first flying in spring, i.e. in
May is reduced.
Among the chemical treatments the
Dimilin treatment must be applied in
spring (for the first flying of months);
however, the moths coming out have to be
carefully followed so that the treatment
should be applied before laying the eggs.
Moths coming out can be easily watched in
increasing vessels with attacked leaves,
kept under normal conditions. This
treatment, however, cannot be generalized
as it is about individual watering of trees
(usually with considerable heights) and
about the use of quantities of solution that
may assure a good coverage of the whole
foliage (to the top of trees). Meeting these
conditions implies high costs.
One problem remains for the future, to
find systemic insecticides and with such a
remanence that, a treatment applied in
spring, should be efficient for all three
generations of the insect in a vegetation
season.
3. Conclusions
The insect Cameraria ohridella detected
for the first time in 1985 close to Ohrid
lake in Macedonia has rapidly spread in
other countries as well. Nowadays it brings
about strong damages in many European
countries where the insect can find its
favorite host, Aesculus hippocastanum L.
We identified this insect in 2002 (in the
city of Braşov), watching the damages
produced on leaves under the form of
mines. Since then the attack has increased
constantly culminating in 2005 with very
strong intensity and frequency.
In our country, as well as in many other
European countries, Cameraria ohridella
is a plyvoltine insect with three generations
every year and with hibernation period at
the stage of pupa, from the last generation.
The damages consist of mine produced
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in larvae (that gnaw the leaf mesophil).
The mines are located among the
secondary nervures; at first they are round
and then they turn prolonged. The mines’
color changes in time as well, from
yellowish-grayish to brownish-reddish. On
the surface of completely shaped mines
(prolonged) characteristic, round areas
remain (where the pupa take place), rustcolored and undulated. The attack spread
from the base to the top of the crown.
Despite the fact that these damages do
not lead to trees drying (aspect that must
be checked) and in parks the increase
reduction is not of such a great importance,
the undesired effect consists of reducing
the landscape aspect, due to leaves getting
red or due to their premature falling.
A mechanical control consisting of
picking up and burning the leaves that fell
prematurely or the leaves falling in autumn
can keep this insect under control. For the
future we believe that a chemical control
with systemic insecticides and with a
remanence of several months may entirely
work out the problem of controlling
against this insect.
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TRACTOR SKIDDING NETWORKS ON
THE MOUNTAINSIDES
I. OPREA1

R. DERCZENI1

Abstract: The paper presents an analysis of the development variants of the
tractor skidding networks in connection with the slope gradient, terrain
morphology, exploited timber quantity per hectare. Also, the methodology to
establish the optimum variant is described, also taking into consideration two
equivalently skyline solutions.

Key words: logging, environment, skidding tractors, skylines.
1. Skidding Tracks Types and the Optimal
Density of the Network
In case of cutting areas from uneven
relief, generally with slopes till 40-50%, the
timber skidding it is possible by developing
a skidding tractor network along the
thalwegs and mountainsides, existing also,
equivalently solutions with skylines.
Regarding the tractor usage on
mountainsides,
the
modalities
of
development the skidding tracks are
differentiated by slope gradients categories,
in comparison with the danger of the soil
erosion level and with the affection of the
slopes instability and also with the
economical usage possibilities of the other
basic skidding mean, respectively the skyline
[2], [3]. Thus, on the grounds with prevailing
declivity under 20...25%, the tracks are
orientated on the higher declivity line
(obligatorily on slopes with more de 10%),
orientation which is the most favourable
from the tractors stability point of view, the
transversal inclination being practically
insignificant. These tracks are mostly natural,
special arrangements not being necessary.
On grounds with prevailing declivity
between 20…25% and 40…45%, both from
1

an ecological point of view, as well from a
technical point of view, especially from
labour protection point of view, it is no more
allowed that the tractors circulation to be
made on the higher declivity line; therefore
roads are constructed, by embankment
works. The tractor track costs increase in
comparison with the declivity, therefore a
comparative analysis of skyline is imposed.
On grounds with declivity more than
45%, the tractors are not running any longer
for upstream yarding (the loads to slip free),
and the embankments could be expensive
and could affect the mountainside stability;
so the skyline is used exclusively.
Thus, on grounds with prevailing
declivity between 20…25% and 40…45%,
there is a technical tractor - skyline
interference zone, where the adoption of
the solution must be analysed from an
economical point of view.
Generally, it is known that the skylines
assure the skidding on the shorter distance
and
have
a
superior
ecological
performance. But the skylines have
acquisition prices and, implicitly, the
redemption expenses per m3 higher than
tractors and the skyline movement from a
track to another procure a call-off of the
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technological works. On the other side,
the increasing of the ground declivity, the
tractor tracks are more sinuous and need
higher embankment works, which
increase the works costs and, in addition,
negative
technological
implications
interfere. All these conflicting aspects
impose a study of solutions.
The modalities of tractor skidding
networks development are various, a
selection of the optimum variant being
necessary, respectively of the most
economical variant, which will be
compared, if it is necessary, with a contravariant with skyline [3].
In a theoretical tackling, a mathematical
calculation could establish relations which
will allow the selection of the optimum
variant for tractor skidding network
development. For example, the forest area
from Figure 1 which will be harvest, for
which n variants of tractor skidding network
(Vi, i = 1…n) are planned. At the n variants,
the parameters variation are ascending
concerning the network length (L), the
thickness of the network (d) and the
medium distance for forwarding with
tractor (l2) and descending with de medium
distance for yarding to the tractor track (l1).
The optimum solution, corresponding to the
most economical variant, depends on the d,
l1, l2 variables. Between these statistical mathematical correlations could be
established which permit to express the cost
functions in comparison with one
independent variable. In these meanining,
the regression equations adopted by
Arnautovici [1] for the up mentioned
elements will be take up:

l1 = A e − cd

(1)

and

l2 = a0 − b0 l1 ,

(2)

where: l1 is the medium yarding distance, in
m; l2 - medium forwarding distance, in m; d
- the tickness of the skidding network, in
m/ha; A, c, a0, b0 - coefficients.
The economic function which have to be
minimized is:
C = C + C 2 + C3 ,

(3)

where: C are the total expenses, per m3; C1
- yarding expenses, per m3; C2 - forwarding
expenses, per m3; C3 - expenses for
construction and maintenance of the
skidding tracks, per m3, or:
C = (a1 + b1l1 ) + (a2 + b2l2 ) +

tL
,
Q

(4)

where: t is the construction and maintenance
cost of the tractor track network per length
unit, in m; L - network length, in m; Q - wood
mass, in m3; a1, b1, a2, b2 - coefficients of the
regression equation of the yarding and
forwarding expenses, in connection whit the
work distance.
The expenses for construction and
maintenance the skidding tracks could by
expressed in relation whit the medium
yarding distance, whit the relation:

tL
td
L
=t
=
,
Q
Sq q

(5)

where: q is the harvested wood mass at ha,
in m3/ha; S - surface of the cutting area, in
ha, and in which, taking into account the
relation (1):
d=

ln A − ln l1
.
c

(6)

Thus, the formula of the minimised total
cost will be:

C = (a1 + b1l1 ) + (a2 + b2 a0 − b2b0l1 ) +

t (ln A − ln l1 )
,
qc

(7)
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d1 Ê d2 .................. Ê ............................. dn
l1.1 Ì l1.2 .................. Ì ............................. l1n
l2.1 Ì l2.2 .................. Ê ............................. l2n

l1
l2

Fig. 1. Development variants of a tractor skidding network:
V - variant; T - tractor track; A - road; L - network length; S - ground surface;
d - the thickness of the network; l1 - de medium distance for yarding; l2 - the medium
distance for forwarding

C being a function having l1 as argument.
The optimum value of the medium
yarding distance (l1e), corresponding to a
minimum cost (C), result by minimizing
the function (7), being:

l1e =

t
(b1 − b 2 b 0 ) qc

.

(8)

Introducing the value of the optimum
yarding distance l1, calculated with the
relation (8) in relation (6), will result the
optimum thickness of the skidding network
for the studied case, according as will be
decided the network variant which must be
adopted.
2. Network Types and Characteristic
Parameters

On grounds with prevailing declivity under
20…25%, a complete tractor skidding
network assumes tracks on higher declivity
line, on the stint axis, laterally realising

yarding with the winch mounted on tractor.
The geometrised model from Figure 2,
relieve that, apart from little windings in
the real case, the tractor tracks are
relatively straight and ensure, as the
skyline, the shorter forwarding distance,
with up mentioned advantage that the
tractor tracks do not need arrangements, in
comparison with those for skylines.
The significance of the notations from
Figures 2-9 are: A - road; T - tractor track;
F - skyline line; V - mountainside; Tg thalweg; C - summit; N - dimension for
contour line; P - stint; 10%, 20% a.s.o tracks or ground declivities.
On grounds with prevailing declivity
between 20…25% and 40…45%, the
skidding tracks could be managed in
different ways; ascending at the declivity
limit, ramifications in gentle slope,
combinations [4]. To put in evidence the
implications of these modalities to the
skidding network parameters, a study on
geometrised models (Figures 3-9) was
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conducted in the two geomorphological
situations of placing the cutting areas:
cutting areas placed on mountainsides
having at the base a road and cutting areas
from the lateral basins without road. For
the same geometrical models, for
comparison, were take into account also
the skylines diagrams. All the diagrams
have in view a total skidding network, to
realise a full skidding with the tractor,
using at yarding the winch mounted on
tractor and respectively with the skyline
and resorting at lateral yarding with skyline.
The main characteristics of the studied
skidding networks variants, supposing a
40% declivity of the mountainside and
20% declivity of the basin thalweg are
presented in Table 1.

From this table, it is noticed that in case
of mountainsides having at the base a road,
in comparison with the variant with
parallel skylines lines (F1 variant), where
the network parameters were considered
100%, for the variant with accessional
sinuous skidding tracks, with 25%
declivity (T1.1 variant), the network length
and implicitly his thickness, as the
forwarding distance also, increase with
48% and, supplementary appear a lot of
curves of the tracks (2 curves per hectare)
where are necessary considerable super
enlargements of the tractor tracks, to
ensure the load entry into the curve.
Similarly, at the variant with lateral
tracks in gentle slope (T1.2 variant),
although the network length and thickness,

Fig. 2. Geometrised model for a tractor
skidding network, on ground whit
declivity under 20 …25%

Fig. 3. Geometrised model for a skyline
skidding network on mountainside
(F1 variant)

Fig. 4. Geometrised model for a tractor
skidding network on mountainside
(T1.1 variant)

Fig. 5. Geometrised model for a tractor
skidding network on mountainside
(T1.2 variant)
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Fig. 6. Geometrised model for a tractor
skidding network on basin
(T2.1 variant)

Fig. 7. Geometrised model for a tractor
skidding network on basin
(T2.2 variant)

Fig. 8. Geometrised model for a tractor
skidding network on basin (T2.3 variant)

Fig. 9. Geometrised model for a skyline
skidding network on basin (F2 variant)

and the number of curves also are smaller
than at T1.1 variant, however in this case
the medium forwarding distance increase
substantially, which is with more than 91%
higher than the one for skyline forwarding.
In the same manner the variants for the
felling areas located in lateral basins by the
road are analysed (F2, T2.1, T2.2, T2.3),
presented in Figures 6, 7, 8, 9.
All these variations of the network
parameters are given back in the works
cost (cost to realise the skidding network,

production costs), according to which the
most economical variant will be adopted.
Although,
the
analysed
technical
parameters are disadvantageous in case of
the skidding networks depend on tractor, in
concrete situation the skyline could have
cost elements higher than the tractor
(redemption, mounting - dismounting
expenses a.s.o), thus only a specific
economic analyse could point out the
economical solution for a specific case.
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Table 1
Characteristics of the skidding networks variants, evolved on ground
with declivity from 20…25% to 40…45%
Percentage rapport between the
variants for 40% mountainside
declivity and 20% thalweg
The felling area
Development variants of the
declivity, regarding:
geomorphoskidding network
logical position
Networks
Medium
Networks
thickness per forwarding
length
distance
hectare
Parallel skyline lines (F1 variant)
100
100
100
Mountainsides
Sinuous tractor tracks,
having at the base
ascencionals, whit 25% declivity
148
148
148
a road
(T1.1 variant)
Main tractor track, sinuous,
Mountainsides
accessional, with 25% declivity
127
127
191
having at the
and lateral tracks with 10%
base a road
declivities (T1.2 variant)
Skyline lines disposed in fan
100
100
100
(F2 variant)
Main tractor track along the
thalweg and rectilinear tracks
125
125
133
on mountainside, whit 25%
declivities (T2.1 variant)
Main tractor track along the
Basin
thalweg and rectilinear tracks
mountainside
136
136
158
on mountainside, whit 10%
declivities (T2.2 variant)
Main tractor track along the
thalweg and sinuous,
134
134
129
accessional tracks on
mountainside, whit 25%
declivities (T2.3 variant)
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“ANSWERS” MODEL APPLICATION IN A
ROMANIAN MOUNTAIN WATERSHED
Victor Dan PĂCURAR1
Abstract: The paper presents some results of the researches undertaken for
testing the ANSWERS model in a Romanian mountain watershed. The model
was calibrated for a storm event that occurred in the Grohotis Watershed,
located in the Bucegi Mountains. The results of the simulations for seven
other floods were compared with the observed data, enabling the formulation
of some conclusions regarding the possibilities of applying the ANSWERS
model in mountain watersheds.

Key words: runoff, erosion, ANSWERS model, mountain watersheds.
1. Introduction
The ANSWERS model, Areal Nonpoint
Source Watershed Environment Response
Simulation, was developed in the United
States, at Purdue University [1].
ANSWERS were structured as a distributed model, enabling a good representation of runoff and erosion spatial
variability within a watershed. The
catchment is divided in a series of small
square elements, and its model takes the
form of a matrix with a variable number of
elements on each row.
The model comprises three important
parts: the hydrologic model, the erosion
model (soil particles detachment and
transport) and a set of components
concerning water movement overland,
underground and in the channel network.
In each element, runoff and erosion are
simulated as functions of the model
parameters characteristic for that cell (such
as slope, flow direction, vegetal cover, soil
erodability etc.) and the hydrologic
variables (rainfall intensity, infiltration
capacity etc.). An important condition is
1

represented by the parameters uniformity
within an elementary area that imposes the
dimensions of the cell. In this respect, it is
very advantageous to couple the model
with a geographic information system
(GIS) that enables the utilisation of small
homogenous elements.
The runoff from each element, except the
lowest end, is taken by the adjacent cells on
the hillslope respectively by the associated
“channel element” on the valley. The
watershed hydrograph is assembled using
the kinematic wave approach, by integrating
the continuity equation using a backward
scheme of the finite differences method.
The researches presented in this paper
were aimed at testing and adapting the
ANSWERS model for being used coupled
with Idrisi for Windows in Romanian
mountain watersheds.
We have chosen Grohotis Watershed, a
small catchment situated in the Bucegi
Mountains, near the Southern border of
Braşov County. The model was calibrated
for one high flow and it was then used for
simulating the hydrographs for other seven
floods.
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2. Model Calibration

Intensity (mm/min)

For applying the ANSWERS model to
simulate the hydrological processes in the
Grohotis Watershed we have chosen a
medium resolution, for operating with a
reasonable number of cells and keeping the
computing time in acceptable limits. The
watershed was represented by a matrix (46
rows and 45 columns) 2070 cells of
2500.m2. For preparing the input files we
have used the digital model of the Grohotis
catchment, created by using Idrisi for
Windows. By processing the watershed
GIS model, we have generated the
thematic maps referring to each model
parameter (slopes, runoff directions, soil
characteristics etc.) which were converted
into ASCII files and assembled in the
typical input file describing each element.
For model calibration we have chosen,
from the database of Braşov Hydrologic
Station, the storm event recorded on June
28th, 1998. This rainfall started at 14:50 and
1
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Fig. 1. Rainfall intensity and discharge
rate variation during the calibration storm
event

reached an amount of 42.9 mm in 140
minutes, corresponding to an average
intensity of 0.31 mm/min. The structure of
this rain is presented in Figure 1. In the
same figure, the observed flow hydrograph
is charted. The highest discharge rate
recorded at the watershed outlet was
2140.L/s (2016 L/s over the initial level),
70 minutes after the rain start.
For calibrating the model we have
considered different sets of parameters and
we selected the variant producing the
hydrograph closest to the observed one.
Given the high number of parameters we
are not describing in this paper the
calibration procedure, all the details being
presented in our previous works [3]. As an
adaptation for mountain watersheds we
propose the consideration of the groundwater release fraction as a variable
depending on the rainfall amounts in the
previous period.
3. Analysis of the Simulation Results for
a Set of Sample Flood Events
For studying the opportunity of using
the ANSWERS model in small Romanian
mountain watersheds, similar with
Grohotis, we considered a set of seven
other flood events recorded in this
catchment. An overall image regarding
the results of these applications is given in
Table 1 that presents the differences
between the simulated and observed
values, expressed in absolute and relative
manner (percentage of the observed
value). In the table, the so called lag time
(concentration time) represents the time
spanning from the rain start to the
moment when the flow discharge reaches
the maximum value [2]. For the
composite hydrologic event of July 27-28,
1997, we have considered two pairs of
discharge and lag time values for the two
runoff peaks and one value for the total
runoff volume.
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Table 1
Differences between observed (Obs.) and simulated (Sim.) peak
discharge rate runoff volume and lag time
Peak discharge rate
Q max [L/s] Differences
Obs. Sim. [L/s] [%]
2016 2102.4 86.4 4.29
793 825.9 32.9 4.15
662 707.6 45.6 6.89
1230 1196.9 -33.1 -2.7
1510 1469.2 -40.8 -2.7
1129 1185.3 56.3 4.99
1319 1367.1 48.1 3.65
469 529.2 60.2 12.8

Runoff volume
W [m3]
Differences
Obs. Sim.
[m3] [%]
31450 29734 -1716 -5.46
50113 56428 6315 12.6
17990 25438 7448 41.4
100642 115861 15219 15.1
67554 75612 8058 11.9
33301 18788 -14513 -43.6
4141.5 5826.5 1685 40.7
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t [min]
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Fig. 2. Percentage differences between observed and simulated variables
Analysing the table and the chart in
Figure 2, one can observe that the peak
flow rates are better simulated by
ANSWERS model (the differences being
less than 5% for the majority of cases).
The same remark stands for the position of
the peak flows, indicated by the lag times,
but the differences are higher, reaching
20% for the last two floods. The situation
appears completely different for the total

runoff volume, the differences reaching
40% for some flood events.
We consider that a good quality index
for the simulation results is the average of
the absolute values of the percentage
differences between simulated and
observed values. This index is 5.3% for the
maximum flow rates, 9.2% for the lag
times and 24.4% for the runoff volumes. It
is not recommended to use the analysis of
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variance for assessing the simulation
results, because the dispersion inside each
group is high and consequently the
conclusion is that of insignificant differences between observed and simulated
values for all the considered parameters.
The unsatisfactory simulation of total
runoff volume is caused by the shape
differences between the simulated and
observed hydrographs, which are more
important as regards the descending
branch. This could be explained by the
very simple manner in which the model
represents the underground flow that is
highly important in mountain watersheds.
It is important to mention that the
ascending branch of the hydrograph and
especially its peak, which are produced by
the quick overland flow, are adequately
simulated. Thus, we recommend the
application of the ANSWERS model for
estimating the maximum discharge rate
and lag time on condition of a careful
selection of the watershed parameters and
rainfall event variables.
Regarding soil erosion, a sediment yield
from the watershed hillslopes occurred
only at two simulated events (June 28th
1998 and June 15th 1992). These are
characterised by the highest values of 30
minutes intensity (0.60 mm/min and
0.71.mm/min) and Wischmeier’s erosivity

index (365.66 MJ ⋅ ha−1 ⋅ mm ⋅ h−1 respectively
335.79 MJ ⋅ ha−1 ⋅ mm ⋅ h−1). This situation and
the lack of correlation with the measured
values of the solid flow component could
be explained by the deposition that occurs
at hillslope foot and in the pools on the
valley, creating sediment sources. Then,
these sources are supplying the solid
component of the channel flow.
The model is recommended to be used
for estimating the lag time and the peak
discharge, which is often the main design
element, but not for predicting the total
runoff volume. The sediment yield at
watershed outlet should be established by
using local regression relations taking the
total discharge as the independent variable.
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DETERMINATION OF THE GROUND LINE
IN THE CASE OF THE VEGETATION
PERPENDICULAR INDICES
Iosif VOROVENCII1
Abstract: The paper presents approaches issues on the modality of
obtaining the elements that characterize the ground line using satellite
images of average satellite resolution Landsat 5 TM and Landsat 7 ETM+.
The determined elements are the inclination of the line and the point of
intersection with the axis of the coordinate system and can be obtained by
achieving the simple linear regression taking into account the pixels
representing the empty ground in red and near infrared bands.

Key words: ground line, vegetation indices, satellite images.
1. The Ground Line
In the structure of the satellite image, the
ground line can be considered a vector of
its brightness. It is a feature of a certain
type of ground and scene and defines
certain vegetation indices, thing that allows
it to be used as a basic element in the study
of the surfaces covered with vegetation [1].
In fact, the ground line represents a
hypothetical line in the spectral space,
which describes the variation, in its
content, of the soil with “no vegetation”,
uncovered, and recorded in the image. The
coefficients defining it can be used further
on, usually, next to the red and close
infrared bands, for the calculation of some
vegetation index [5].
As value, the ground line can be
calculated using a 1st degree equation of
the form:
IRsol = a Rsol + b,

(1)

where IRsol - ground reflectance in the close
infrared band, Rsol - ground reflectance in
1

the red band, while a, b - parameters
estimated by the method of the smallest
squares.
Practically, the line can be found by
locating two or more points without ground
in the image and their unification in the
spectral space. Making reference to the
graphical representation in the red-close
infrared space for a certain landscape, the
top of the dispersion field, connecting the
point to the lowest value of the reflectance
in the red band and the point with the higher
reflectance in the close infrared band,
represent regions with rich vegetation while
the flat part of the field, directly opposite to
this top, represents the empty ground
(Figure 1). Instead of the red band a green
or blue band can be used [6].
The factors of influence of the ground line
are numerous: the atmosphere, the type of
the sensor, the shadow, the organic matter,
the roughness and the moisture of the
ground, s.o. The content in organic matter,
which conditions the structure of the ground
and the capacity of water retention, has a
slight influence on the bands that exceed the
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wave length of 1.8 µm. Its increase may
produce spectral interferences for the bands
characteristic to some minerals such as Mn
and Fe. The ground roughness, related to
the texture, determines variations of the
ground line in the spectral ground and, in
general, the experiments have shown that
the ground reflectance increases while the
size of the particles for a certain type of
ground decreases [2].

• PVI, WDVI, DVI for which the lines

of the iso-vegetation stay parallel to the
ground line, represented by the distance
perpendicular to the ground line to the
point (pixel) of coordinates (IR, R).

Near infrared
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Vegetation with complete foliage

Vegetation with partial foliage
Soil nude dry

Infrared band

Soil line
Terrain without vegetation

Healthy vegetation

Vegetation before and after foliage
Soil nude wet

Red band
Soil line

Red band

Fig. 1. The ground line in red - near
infrared space
Considered as orientation point, the
ground line allowed the finding of a
migration of pixels reflectance in the
spectral space during the vegetation season.
From near the ground line (during spring),
the reflectance reaches a maximum in the
close infrared (during summer) after which
it returns near the ground line (autumn) but
not in the same point (Figure 2).
As basic element for the interpretation of
the satellite images, the ground line is used
for establishing the main vegetation index
grouped in two categories:
• NDVI, RVI and SAVI when the lines
of the iso-vegetation converge in a single
point, which becomes the origin of the
axis and which determines the inclination
of the ground line between the convergence
point and the point (pixel) of coordinates
(IR, R) [3];

Fig. 2. The migration of the reflectance of
pixels during the vegetation season
(Processed after Jensen)
In fact, the vegetation index defined by
the inclination of the ground line and the
crossing point can be grouped depending
on the independent variable, meaning
based on [7]:
• Red band (PVI2, PVI3, TSAVI1 and
TSAVI2);
• Close infrared band (PVI, PVI1, DVI,
WDVI and MSAVI1).
Within a graphical representation
through a system of axes where on the axis
X is represented the red band (the ground
line) while on the Y axis, the close infrared
band (index PVI), it was found that the
dark colored or wet ground is placed on the
left while the ground with high reflectance
or dry is placed on the right (the high
values of the first main component) [9].
From a mathematical point of view, the
spectral reflectance of other types of
grounds can be estimated as linear mixture
of the two extremes of the ground final
members. In the case of PVI index only its
highest value is obvious and represents the

Bulletin of the Transilvania University of Braşov • Vol. 12(47) - 2005

expression of a high concentration of
vegetation while the small values of the
PVI index are hard to differentiate because
they are mixed with the ground line. In
fact, the low value of the perpendicular
vegetation index represents poor vegetation
or even empty ground (deforested or eroded
lands). In a graphical representation, with
red band on X axis and close infrared band
on Y axis is got a triangle defined by the
limits of the dispersion field [4].
2. Material and Method
For the classification of the content of
the satellite registrations, two frames from
images Landsat 5 TM and Landsat 7
ETM+ were used taken in 18.08.1989, and
9.09.2000, which comprise the area
between Piatra Craiului Mountains and
Bucegi Mountains. The frames are part of
the satellite images with the orbit of 183,
row 28, have the spatial resolution of 30 m
in multi-spectral and radiometric resolution
of 8 bites. The records were geo-referred in
the Universal Transverse Mercator (UTM)
system, WGS 84, through the method of
“the nearest neighbor”.
Methods used: the statistic-mathematic
and analysis methods while the processing
was made using the soft Erdas Imagine v.
8.6. The determinations examined the
same surfaces as in the same images.
3. Determination of the Inclination and
of the Crossing Point
As a rule, the inclination of the ground
line is the expression of its brightness, while
its wideness is defined by some features of
the ground. Represented in a system of
axes, on the abscise the red band and on the
ordinate the one in close infrared, it
indicates the degree of inclination to the
abscise, element used for the characterization
of the line of the ground.
The inclination and the crossing point of
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the ground line with the axes of the system
represent its elements and are obtained by
creating the simple linear regression of the
pixels which represent the empty ground in
red and close infrared bands. This
regression can be applied to a set of pixels
representing the dry and the wet ground
using value files or taking into account all
the pixels representing the empty land in
the image [8].
The stages crossed during the research,
for the determination of the two elements
above mentioned, were (Figures 1 and 2):
• The identification of the surfaces with
empty ground from the image results after
the processing using the normalized
differential vegetation index (NDVI), image
displayed in “quant 256”. These were
identified on the basis of the color of the
image being rendered in various shades of
red. In choosing the points the uncovered
surfaces were followed, trying to cover both
those with dry, wet and mixed ground;
• The digitalization on the screen of
some points representing the empty ground
and making a separate file with them. For
the image taken in ’89, 65 points were
digitalized, while for the image taken in
2000, a number of 80 points were
digitalized;
• Fixing the regression equations of the
line of the ground considering as
independent variable for the first equation
the red band and for the second, the close
infrared band;
Transformation of the images of raster
type in images of vector type, for both
records, using band 1 as updated image
with the values of the vector points
(Figures 3 and 4);
• screening of the file of type vectorpoint and the association of the image in
band 1 (TM1, and ETM1) that was
updated. The operation was performed
taking into account the change of the cells
so that more points falling in the same
pixel could be recorded;
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a)

b)

Fig. 3. The determination of the elements of the ground line
(image Landsat 5 TM from 18.08.1989):
a) image NDVI in pallet “quant 256”; b) localization of points through the digitalization
of the image NDVI

a)

b)

Fig. 4. The determination of the elements of the ground line
(image Landsat 7 ETM+ from 9.09.2000):
a) image NDVI in the pallet “quant 256”; b) localization of the point through the
digitalization of image NDVI
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• the extraction of data using the
function “Extract” in view of creating two
value files. In both situations the screened
file was used as image for the features
definition and, in its turn, the red band
(band 3) and close infrared band (band 4)
as images to process;
• the application of “Regress” function
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of the two value files obtaining two
equations for each image. The first, in
which the dependant variable represents
the value of the file got by processing the
red band, the independent one by
processing the close infrared band, and the
second by the inversion of the variables
(Table 1).
Table 1

Equations of regression

Coefficients
No. of Coefficient of
inclination
intersection points correlation (R)
Image Landsat 5 TM from 18.08.1989

IR = 1.2488 R – 3.9850
R = 0.7761 IR + 4.3294
IR = 0.4096 R + 4.2866
R = 2.1356 IR + 3.1564

1.248799
0.776093

−3.984962
4.329445

65
65

Image Landsat 7 ETM+ from 9.09.2000
0.409640
4.286631
80
2.135618
3.156384
80

Besides the above approached modality,
there is a second one consisting in taking
into account all the pixels containing
empty ground in the image and the
application of the linear regression using
the original bands in combination with a
mask image. Such an image is got by using
the function “Reclass” in which the pixels
which characterize the empty ground
receive the value one, while the rest of the
pixels receive the value zero.
During the research, diagrams which

0.984471
0.984471

33.68
20.93

0.935325
0.935325

84.23
439.14

render the ground line set for the studied
images were drawn up considering
successively as dependant variable, firstly,
the red band and secondly the close
infrared band (Figures 5 and 6).
After establishing the inclination of the
ground and the value of the point of
intersection with the coordinate axis a
vegetation perpendicular index can be
obtained. The entry data are the red and
close infrared bands and the two above
mentioned elements [8].
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Fig. 5. The line of the ground for the image from ‘89 with independent variable:
a) in band red; b) in band infrared
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Fig. 6. The line of the ground for the image from 2000 with independent variable:
a) in band red; b) in band infrared
4. Conclusions
The presented regression equations
characterize the type of empty ground in
the image. The coefficients of these images
depend on the selection of the necessary
points and their digitalization, since a
possible deviation from highlighting the
empty ground can lead to different
readings of the value files and, as a result,
to different coefficients of the equation.
Also, the use of satellite images in picking
up the points representing the empty
ground, taken from the same ground at
different data has as a result other values
that define the line of the ground.
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