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Abstract       This paper aims to present a new concept for evaluation of 
forest ecosystem injuries through logging works. Thereby, based on research 
in this field are presented all the elements that characterize the injuries of 
forest ecosystem, damage forest ecosystems regarding the soil, residual 
trees and seedlings. They are characterized in terms of classification, 
intensity, methods of estimation and tolerance threshold. Knowing the 
relevant regulations in this field, in terms of injuries, which haven't coverage 
for the problem, are ambiguous and confusing, difficult to enforce knowing the 
current state of knowledge in the field, are made proposals for each 
component of the forest ecosystem of reglementation, in order to eliminate 
the above drawbacks. Consequently, the paper presents some of the content 
of future technical rules for logging, regarding the injuries in this field and 
managerial levers to reduce them by the implementation of technologies 
ecoproductive. „Lordul”   
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Extraction of woody mass must be done under 

economically profitable conditions, with costs 

supported by society at a time, respectively using 

machines with high productivity, but at the same time 

with compliance of silvicultural conditions imposed by 

the objectives pursued by applying cutting that for 

logging, involve especially the achievement of the 

work with a level of injury not exceeding the threshold 

of tolerance of the forest ecosystem. 

The injury represent that modification of the 

natural state of soil, seedlings and trees, produces 

through logging activity, that adversely affect the 

further development of forest ecosystems. 

From the above presented, it clearly appears 

that not any negative impact during logging process on 

forest soil, seedlings when it must be promoted, or on 

trees that remain in the forest after logging, represent 

injuries. In the current paper are taked into account just 

that phenomenas from the above enounced domains, 

that undertaken exceed the affordability threshold of 

forest ecosystem bringing him numerous damage and 

malfunction, threshold that is established through 

research and experimental works. 

The classification of injuries have into 

account the nature of elements of ecosystem which can 

be injured in the logging process and represent the 

sensistive points of them:  

 injuries brought to forest soil; 

 injuries brought to seedlings; 

 injuries brought to standing trees. 

 
 

Injuries Brought To Soil 

 
  After unanimous opinion of biologists, 

recently confirmed by multidisciplinary concerns  

refering to conservation of natural resources of 

biosphere, soil, represent the most precious capital at 

man's disposal to meet its many material needs. As 

how great is his value, as less can be degraded or 

destroyed by reckless household activities. Techniques 

and technologies of logging have also a considerable 

extent in the process of continuous soil degradation by 

man. However the problem of soil destruction through 

logging has not been a concern intensive enough and 

was counted on its capability to recover. The recovery 

process extends over many decades and centuries while 

unkempt forest exploitation can destroy soil in a very 

short time, of only a few years. 

  Timber collection by means and methods 

widely practiced today with tractor by creeping and 

half-creeping lead to soil degradation depending of 

exposure, slope and timber volume and length of trunk 

or mast is manifested in the following forms: 

 displacement of soil caused by wheel spin 

and dragging of logs, the effect is the destruction of 

litter and of the first layer of soil.; 

 grooves, brăzdării effect of soil on the 

surface and in the middle area, due to the repeated 

passage of the machines in the same place; 

 soil compaction, as a result of excessive 

subsidence affecting their structure and causes plastic 

deformation remanente; 



 
 

89 

 impoverishment and destruction of the 

soil. Forest land contain a litter containing  nutrient 

substances and soil compaction from the surface of dry 

soils, caused by inappropriate tires or by vehicles 

overloaded, interrupts the biological cycle of the forest, 

limiting the growth of trees and prevent the 

germination. 

  
Size of injuries 

 
 From the research carried until now it has 

been found that the size of the disaster which can bring 

to the soil by logging with unsuitable techniques and 

technologies, as follows: 

 loading degree of running water with 

particles entrained by the erosion increase in some case 

2500 times in the case of clear cutting logging yard, 

undity logged (Molcianov 1966); 

 heavy tractors affect physical and 

mechanical qualities of the soil, being destoyed in 

some conditions, more than 50% (Molcianov 1966); 

 TAF-type tractors, U650 and U651, used to 

collect timber by creeping with winched or half-

creeping directly from the stump, can cause damage to 

the soil in 20 to 25% of the logging yard surface 

(Dămăceanu 1976); 

 for mountain conditions, after improper 

logging activities, the losses of soil through erosion are 

150 - 700 t/ha (Koval 1977); 

 humus layer entrainment on the slopes with 

a slope of more than 25% is extending over the entire 

surface of the portion where the dragging is done. 

(Popescu and Lateş 1977); 

 damage brought to soil by timber collecting 

in mountain logging yards with tractors were three 

times higher than those produced by the machinery 

with cable (Drobicov 1977); 

 at the same time the amount of litter and 

humus is decreasing relative to the control, while 

reducing the consistence, the content of exchangeable 

bases is decreasing, the storage capacity of wather in 

soil and the hydraulic conductivity is decresing 

(Ciobanu 1979); 

 removal and disarrangement of litter occurs 

in 20-70% of the logging yard surfaces (Ciobanu 

1979); 

 funicular, compared with tractors, cause 

minimal damage with condition that timber to be 

transported in suspension. For tractors there are great 

degradation in soil biological processes and thereby the 

site bonity is negatively modified (Ciobanu 1979); 

 erosion is strong in the spring after 

snowmelt and in the summer after rain. After the 

logging activities, the soil erosion continue, 

culminating with the formation of grooves and 

landslides (Giurgiu 1982); 

 water quality is also affected in that the 

reaction of pH is increasing of 3-5 times, the biological 

oxygen consumption of two times, the dry substance of 

3 to 4 times, the concentration of ammonia twice 

(Giurgiu 1982); 

 at soil, in the thinning cutting logging yards, 

superficial injuries occupy between 2.5% and 55% of 

the surface and the deep middle injuries occupy 

between 0.5% and 15%.  

 deep injuries and also the very deep 

injuries, much more less frequent, may affect between 

0.5% and 15% and respectively between 0.7% and 5% 

of the surface (Dămăceanu et al. 1991); 

  

Soil injuries classification 
 

 Considering the complexity of the phenomena 

of degradation of the soil and their intensity, for 

analysis and evaluation in the literature are present 

some classifications by several authors: Furnică, 

Beldeanu 1985, Ciubotaru 1998, Dămăceanu, Gava 

1991, Horodnic 2014. 

After Furnică, Beldeanu (1985), soil injuries 

classification are presented as follow: 

 sweeping the litter; 

 harrowing the ground; 

 coulters of soil; 

 ditches appearance on soil; 

 streams overflowed appearance on soil. 

After Arcadie Ciubotaru (1998) soil injuries are: 

 compaction - modifying the structure of 

the soil; 

 harrowing - removal of litter; 

 kneading - total removal of litter, and part 

of the horizon; 

 wounding - total removal of the horizon; 

 denudation - overburden removal to the 

parent rock. 

 The intensity of these injuries produce 

negative ecological effects depending on the collecting 

used methods, collection operation and favorable 

situations since the work implementation (table 1).  

 From the point of view of strength, the 

injuries can be grouped as follows: 

 weak (sweeping the litter, compaction 

and harrowing); 

 moderate (harrowing and kneading); 

 strong (ditches appearance, streams 

overflowed appearance, wounding and denudation).
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                                                                                                             Table 1  

Negative ecological effects produced to the soil 

Ecosystem 

elements 

Injuries 

Naming 

Causes 
Favorable 

circumstances 
After 

Furnică 

After 

Ciubotaru 

Soil 

sweeping the 

litter 

compaction and 

harrowing timber movement 

through creeping or 

half-sesspension 

loose soils, wet, 

weak cohesive 

harrowing kneading 

ditches 

appearance 
wounding 

movement of large 

amounts of wood 
loose soils, weak 

cohesive, strong 

skeletal, wet or 

marshy 

streams 

overflowed 

appearance 

denudation 

by creeping or half-

creeping using the 

same route 

 

 

After Dămăceanu and Gava (1991), in the research of 

soil injuries, by measuring of continous traces made by 

collected logs with tractor, funicular or harness, were 

adopted the following state of intensity: 

 supreficiale damage: disarrangement or 

removal of litter, scratching the surface of the soil up to 

5 cm depth; 

 middle deep damage: breaking or removing 

soil depth of 5 to 10 cm; 

 deep damage: fragmentation and removal of 

soil at depths of more than 10 cm and the creation of 

gullies; 

 very deep damage: creating of ditches. 

After Horodnic (2014) a classification of soil injuries 

includes the following aspects:: 

 degradation of the surface of the soil: 

manifested by moving and kneading of the surface 

layer to a depth of 5 cm (or more); 

 soil compaction: it is strongly manifested to a 

depth equal to approximately half of the track width 

(may extend up to 30 cm); 

 ditches formation: the maximum and 

frequently accepted limit for depth of the traces for 

equipment without being considered ditches, is 10 cm; 

 soil erosion: this can be considered the most 

significant environmental change, by the volume of 

suspended solids and the volume of settled material in 

the beds of watercourses. 

 degradation of soil surface: manifested by 

deployment and kneading of the surface layer of soil 

up to a depth of 5 cm (or more); 

 soil compaction: it is strongly manifested to a 

depth equal to approximately half of the trace width 

(may extend up to 30 cm); 

 ditches formation: the maximum depth 

frequently accepted for traces depth for machinery 

without considering ditches is 10 cm; 

 soil erosion: this can be considered the most 

significant environmental change, by the volume of 

solids suspensions and the volume of settled material in 

the river beds of watercourses. 

The intensity of the damage to the soil can be 

quantified according to the following classification: 

 less affected areas, where litter has been 

disturbed or displaced; 

 moderately affected areas, where horizon A 

(humus) was removed at less than 50%; 

 strong affected surfaces, where the horizon A 

was removed in a proportion of 50% to 100%; 

 highly affected areas, with totally removal of 

A horizon and the development of  grooves in the 

depth profile. 

 

Affordability threshold 
 

In terms of affordability threshold in 

literature, are reported the following results: 

 Rotaru, 1984: if the logging yard is 

affected by the creation of grooves without 

compactation and by removing the surface layer on 5-

7% of the surface, and only on a maximum of 3% by 

grooves with compaction, it can be considered that the 

effects are tolerable for stand. 

 Dămăceanu and Gava, 1991: superficial 

injuries (the most common) from the category of 

disarrangement or litter removing, scratching the 

surface of the soil up to 5 cm depth is considered under 

the affordability threshold, because they disappear in 

the course of about one year. 

 Giurgiu, 1995: research and experience 

prove that it considers necessary that logging 

technologies  have ecological character, to be designed 

and applied as soil to remain unharmed on 90% of the 

logging yard surface. 

 After Owende et al. 2002: grooves 

forming can be considered a injury for soil, if the 

deepth of traces is more than 100 mm for more than 

10% from the total lenght of collecting routes. 
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 Boghean and Dragnea, 2003: the limits of 

support capacity of forest ecosystems on the level of 

soil injuries by timber collection can be apreciated as 

follow:: 

 For kneading-mobilization, maximum 

0,5% of the logging yard surfaces (including the 

surface of collecting route); 

 For compactation under the level on 

increasing of soil compacting with more than 5%; 

  

Methods for estimating the soil injuries 
 

 Spârchez et al. (2009) says that, to 

determine soil injuries are made measurements along 

the tractor road and harness routes until 5 m of the 

shaft of these collection routes. After measuring the 

abscissa and ordinate of some transversale profile it 

can be calculated the volume of dislocated material; 

 Ciubotaru (2011), shows that in the 

evaluation of the level of soil injuries by logging 

activities needs to be taken into account the areas 

occupied by the collection routes (tractor roads, cattle 

roads, the areas occupied by the platform of logging 

yard and other surfaces with injuries), sliding slope for 

timber, places for timber concentration, trails for pull 

with cable of funicular or tractors, trails for collected 

with tractor. 

 

Existing regulations 
  

 In the existing regulations are not 

included: 

 Affordability threshold of ecosystem at the 

damages caused to the soil; 

 Methods for estimating soil damages; 

 Cost of degradation in the view of recovering 

of soil damages. 

 

Proposed regulations 
 

 Are not considering soil injuries the 

following: 

 disarrangement or removal of litter, scratching 

the surface of the soil up to 5 cm deep; 

 compaction of the soil below the level of 

toughness increase with more than 5%; 

 kneading-mobilization up to 0,5% from the 

logging yard surfaces (including collection route 

surfaces).  

 All these injuries that are not  part of the 

above category are evaluated, being considered above 

the affordability threshold, are santioned and 

recovered. 

 For evaluation of the injuries is done 

measurements along the tractor road and along the 

harness routes until 5 m of axis of collection routes. If 

in the collection process were left the collection routes, 

the sanction are applied at any intensity of the injury 

and the damage are recovered for that exceed the 

affordability threshold 

 Degradation costs is calculated using the 

relation: (Boghean and Dragnea, 2003): 

Ct = (pr – pa) x Cr x 10
3
, where: 

Ct – cost of rehabilitation of the land, on lei/ha; 

pr – real injury produced, on m
2
/ha; 

pa – admissible injury, on m
2
/ha; 

Cr – cost of soil remediation, on lei/m
2
. 

 Cost for soil recovery on lei/ m
2
 must be 

regulated by order of the central public authority 

responsible for forestry, similar to the period before the 

revolution (legea nr. 59/1979). 

 

Injuries to standing trees and seedlings 
 

 A higher frequency of damage is found when 

in the logging process are used extensive technologies 

as free sliding of timber or handling in stand by 

creeping of trees with canopy. Also damages are much 

higher when in established logging technologies is 

neglecting the proper execution of phases and 

operations to exploit. 

The size of injuries 
 

 The main problems for prejudicing the 

seedlings and standing trees can be embodied as:  

 serious damages occur especially when 

the woody material is discharged on slopes with steep 

slopes, on frozen ground with snow, after rain, by free 

sliding (Constantinescu 1960; Vlad 1977; Dămăceanu 

1976); 

 frequent are injuries produced to seedling 

with height of 30-80 cm, located near wood collection 

routes (Dămăceanu 1976); 

 because of harm to the natural seedling 

success in the logging process, the succes natural 

regenerations is reduced by 20-70% (Giurgiu 1995); 

 trees left standing are injured in different 

proportions depending on the species, slope, vegetation 

season, the technology used, the intensity of the 

intervention, the average volume of harvested trees, the 

collection distance, organization of work (P.Ciobanu 

1979; C. Dămăceanu 1980 ş.a). 

 in the case of thinning works, intense 

damages occur in the stands with more than 30-40 

years, with the increase in the diameter of the tree to be 

extract (Ciumac 1976); 

 particularly damaging are the damage 

produced; According to research conducted it was 

found that they can depreciate about. 25% of the total 

volume of the tree. Rottenness penetrated through 

wounds caused by exploitation spreads in height with 

an average speed of 24 cm / year; such that after 20 to 

25 years after the injury, the height of the portion with 

tottenness reaches 3.5 - 4 m (Ichim 1975); 

 the more common are injuries produced 

during application of treatments with short periods of 

regeneration such that, the percentage of the wounded 
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trees, from the number of remaining trees after logging, 

can frequently reach at 40-50% (Dămăceanu 1976); 

 at the cutting of the main products, after 

logging and harvesting operations between 2% and 6% 

of the total volume of stand is impaired (Dămăceanu și 

Gava, 1991). 

 obviously, along the routes for brought - 

close it can be found the most common injuries, which 

proves that the thickening and the great length of the 

acces route network in the stand is likely to increase 

the injuries produced by logging; 

The intensity of these injuries produce the 

negative effects on the environment depending on the 

collecting means used and the harvesting operation in 

the situation from the field (table 2).

 

                                                                                                             Table 2 

The negative environmental effects of trees and seedlings 

Ecosystem 

elements 

Prejudicii 

Naming Causes Favorable situations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Trees 

 

 

 

 

 

 

 

Shelling and 

scratching of trunk 

and protruding roots 

 

 

Gathered or brought 

by free sliding 

- on slopes and long distances 

- on frozen ground or ice covered 

- on stands with high density 

- for logs with high dimensions 

Gathered or brought 

with load cable 
- on routes inadequate chosen 

Brought and 

approach with 

tractors, funiculars 

through half 

suspension or harness 

- for trees bordering the collection routes 

arranged for brought and approach 

 

 

 

Splintering the trunk 

and  protruding 

roots 

Gathered or brought 

by free sliding 

- for the trees in the lower third part of slopes, 

on slopes and for long distances 

Gathered or brought 

with load cable 

- on the routes inappropriate chosen where it's 

moving an inappropriate number of pieces 

Brought and 

approach with tractor 

or harness 

- for trees bordering the collection routes, 

located on the bottom of the curves 

Breaking and 

uprooting 

Gathered or brought 

by free sliding 

 

- on the superficial and strong skeletal soils 

and lands with high slopes 

 

 

Seedling 

 

Shelling, scratching 

and breaking 

Gathered or brought 

by free sliding 

rr with with load 

cable 

- on the logging yards with high percentage 

of areas with seedling 

- on inappropriately chosen routes 

 

Classification of injuries brought to trees and 

seedlings 
 

 For analysis and evaluation in the literature 

are present different classifications after following 

authors: Rotaru, 1984, Furnică and Beldeanu, 1985, 

Dămăceanu and Gava, 1991, Ciubotaru, 1998, Laura 

Ionela Carpea et al., 2009, Horodnic, 2014. 

Rotaru (1984) proposed a classification of the 

level of seriousness of the wounds inflicted to the 

standing trees by collecting as follow: 

 level 1: shell removal; 

 level 2: wound penetrated in the wood to a 

depth less than 1 cm; 

 level 3: wound penetrated in the wood to a 

depth less than 2 cm; 
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 level 4: more than 2 cm deep, broken or 

uprooted tree. 

After Furnică, Beldeanu (1985) injuries is 

classified as follow: 

 shelling of trees; 

 splintering arborilor; 

 coulters of youth; 

 coulters of seedlings. 

 Dămăceanu and Gava (1991) after Petrescu 

(1980), say about establishment of wounds to the 

standing trees that are considered injured trees with at 

least an open wound (to wood) or on surface roots or 

on the stem. The level of damage was within the 

following classes of injury, as following: 

 weak injured trees (S): trees with wound on 

the stem or root, without the wood being damaged; 

wound area (unitary or compound) does not exceed 

25% of the circumference; 

 moderate injured trees (M): trees with wound 

on the stem or (and) root, affecting the wood; wound 

area (unitary or compound) does not exceed 25% of the 

circumference; 

 strong injured trees (P): trees with wound on 

the stem or (and) root, with discovering the wood on an 

area more than 25% of the circumference; in this 

category of damage are also the broken trees. 

 In the case of multiple wounds, damage class 

is determined by the most important wound. 

 Referring to seedlings damages, inventoried 

seedlings after logging activities are classified as 

follow: 

 healthy seedlings; 

 wounded seedlings; 

 broken seedlings; 

 partially dried seedlings. 

 After Arcadie Ciubotaru (1998) injuries are 

classified as follow: 

 scratching – rartially removing of shell or 

bark without affecting cambial area; 

 shelling –removing of some portions of 

bark until wood; 

 splintering – removing of some portions 

of bark and wood; 

 breaking of tree branches or trunk; 

 totally or partially shelling. 

In terms of intensity, trees and seedling 

injuries can be grouped as follows: 

 weak (scratching); 

 moderate (shelling and splintering); 

 strong (breaking and shelling). 

Laura Ionela Carpea et al. (2009) said that the 

depreciation of biological and ecological functions of a 

injuried tree and thus, the quality of the wood, 

considered in terms of injuries, depends firstly, by:  

 tree characteristics: species, age; 

 stand characteristics: composition, 

density, floors; 

 geomorphology: the length of the slope, 

the position of the slope, the exposure; 

 climate: precipitation, humidity, airflow; 

 injury characteristics: size, strength, 

position etc. 

The authors performed classifications of 

standing trees injuries after type, size, shape, position, 

orientation by follow: 

According to their type, the injuries are 

classified by follow: scratch (Z) - partial removal from 

the trunk, branches or roots of the shell without 

affecting cambial area; shelling (C) - removing from 

the trunk, branches or roots some portions of the shell 

to wood; splintering (A) - removal from the trunk, 

branches or roots of the shell portion and timber; trunk 

breaking (Rt) or branches braking (Rc); partly 

uprooting (Dp) or totally uprooting (Dt). 

After dimensions (fig.1), in the case of each 

injury, it can be can distinguished following categories: 

with area ≤ 100 cm
2
; with area between 101 and  400 

cm
2
; with area > 400 cm

2
. 

After forms, the injuries are classified as 

follow (fig. 2): vertically elongated: (L/ℓ)>1; 

horizontally elongated: (L/ ℓ)<1; circular: (L/ℓ)≈1, 

where L is the maximum length the injury, measured 

on the generatrix of the trunk, and ℓ is the maximum 

width of the injury measured on the circumference of 

the trunk. 

After the position they occupy on the tree, the 

injury can be on: roots (r), insertion of roots (c) or on 

trunk (t); on branches (rm). For this type of injury will 

be measured also the heigh where is polaced in the 

trunk. The height is measured on the upstream side of 

the trunk from the lower point of the injury.. 

After orientation there are different injuries 

depending on their place in quadrant I, II, III or IV. 

The position of the quadrant may be upstream or 

downstream on the side (quadrants I and III) or 

upstream or downstream on the valley (quadrants II 

and IV).. 

După raportul dintre lățimea (ℓ) vătămărilor și 

diametrul secțiunii (db): ℓ/db < 0,75; ℓ/db = 0,75 ... 1,5; 

ℓ/db > 1,5. 

 Horodnic (2014) say that Elias (citing Eroglu 

et al., 2009) propose practical variants for classification 

of injury level caused by logging activities on the 

remaining trees (Table 3) and on the seedlings (Table 

4) and the level downgrading of the wood material in 

such situations. 
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Table 3 

Practical variants for classification of injury level for remaining trees 

Severity 

level 
Characterization 

The proportion of injury at the level of… 

canopy bark and trunk roots 

0 There are not injuries - - - 

1 Low lovel of injury <30% <25% <25% 

2 Moderate level of injury 30-50% 25-50% 25-50% 

3 
Serious injury, broken trunk, 

felled tree 
>50% >50% > 50% 

 

 

             Table 4 

Practical variants for classification of injury level for seedlings 

Severity level Characterization 
The proportion of injury at the level of… 

canopy bark and trunk roots 

0 There are not injuries - - - 

1 Low lovel of injury <25% <25% <25% 

2 Moderate level of injury 25-50% 25-50% 25-50% 

3 Serious injury 50-75% 50-75% 50-75% 

4 Seedlings destroyed >75% >75% >75% 

 

  

Horodnic (2014) say that researchers from Technical 

University from Munchen (Matthies, citing Owende et 

al., 2002) realized a system for classification of injuries 

level of roots due to logging machineries (table 5).

 

              Table 5 

Injury for tree roots 

Class of damage Form of manifestation 

1 Unveiling roots and minor observable effects on their surface 

2 The exfoliation of the surface without affecting the inside of the root 

3 Damage of the root, small cracks and chipping 

4 Cracking and chipping of roots, large wounds 

5 Severe injury or breakage of the root 

 

Affordability threshold 
 

 Affordability level of seedlings is clearly 

established by Ministry Order no. 1540/2014 for 

approving of instructions regarding deadlines, terms 

and periods of collection, removal and transport of 

timber (art. 15, para. 1). “During treatment that 

promotes natural regeneration, loss or damage of 

seedlings is not injury if it is by a following of the 

normal course of logging operation in a maximum of 

8% of the area of seedling, provided in official report 

of handover of the logging yard for development 

cutting or by the expansion of mesh, no more than 12% 

for final cutting or connection.”. 

 Dămăceanu, Gava (1991) considers that 

there is no injury the trees that are weak harm, trees 

with damages on the stem or on roots, without wood 

being affected; wound area (unitary or compound) does 

not exceed 25% of the circumference. 

 Boghean, Dragnea (2003), on the 

investigations on logging yards with cuttings between 

1980-1990 establishes an admisible injury for standing 

trees damage at collection, at 8%. 

 

Methods of estimating damages 
 

 Petrescu (1980) says that to estimate the 

degree of damage to trees left after logging needs to be 

delimited a square sample plots with side of 20 m, 

arranged along a line of greatest slope. The sample 

surfaces needs to be positioned so that, finally, 

allowing the characterization of the situation on the 

whole stand. Therefore, their location is done only after 

a detailed recognition of stand (logging yard) wher the 

investigations are done, following especially how the 

damaged trees are located in stand content, the routes 

where collection timber was done, types of damages 

caused to left trees. 

 Dămăceanu, Gava (1991) say that 

seedling inventory installed after loggin works is done 

on sample plots after technical criteria set out in the 

"Technical Guidelines for control of annual 

regenerations" (Ministry of Forestry - State 

Inspectorate for conservation, development and control 

of Forestry Fund Exploitation, 1982). 

 Laura Ionela Carpea et al. (2009) 

recommends that, at the evaluation and measuring of 

each injury of a tree, needs to be noted: the species / 
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basis diameter / orientation / position / type / height / 

length (L) / width (ℓ) / depth (a). An example: 

Mo/34/II/t/A/2,40/47/12/2 Meaning: spruce with basis 

diametre 34 cm, injury placed in quadrant II, on trunk, 

splintering type, at 2,4 m heigh, with lengh of 47 cm, 

width of 12 cm, deep of 2 cm. Other Other 

characteristic elements ofinjury are resulting from 

calculations. 

 Horodnic (2014) show that the method of 

Ostrofsky (University of Maine) for estimating the 

degree of damage for remaining trees on the surface 

covered with logging works involves the following 

steps: 

 the stand needs to be passed with 

perpendiculary routes on collection paths (such that to 

be crossed on majority); 

 in that strips (with width of about 3 m) can be 

observed and recorded all remaining standing trees 

(minimum 100 trees); 

 it is noted: the species, diameter and degree of 

damage (according to the categories in table 6).

 

Table 6 

Evaluation criteria, degree of damage and implications 

Degree of damage Evaluation criteria Implications 

Slight 

Small notches can be observed on the trunk or roots 

of a single part of trunk, being affected a area with a 

width smaller than 1/8 of the diameter of the tree 

and without injury to fully penetrate the wood (only 

affects the surface area) 

 

Reduced risk of moratilty for trees 

or for downgrading of obtained 

wood assortments 

Moderate (middle) 

visible injuries at the roots level, disposed in many 

directions (from a side to other side of the trunk) or 

with an extension on the trunk of up to 1/4 of its 

diameter 

there is not a strong risk of 

mortality, but produce a decrease 

in the volume of timber and its 

value at the exploitability 

Severe 
injuries affecting more than 1/4 of diameter or 1/4 

of the main roots of the tree 

causing the drying of the tree in 

35 years 

 

Existing regulations 
 

   On the current regulations are not 

contained items about: 

 Affordability threshold of forest 

ecosystem regarding injured standing trees and 

seedlings affected; 

 There are not set uniform estimation 

methods regarding the damage of trees and seedlings 

after logging. 

 

Proposed regulations 
 

 The estimation of seedling injuries after 

logging works are done on plots phase I, located in 

stands that need to be regenerated, in conformity with 

"Technical rules for anually control of regeneration", 

Ministry of Waters, Forests and Environmental 

Protection  (2000). 

 In order to estimate the degree of injuries 

for remained trees through logging works, are 

delimited square sample surfaces with the side of 20 m, 

disposed on the direction of steepest slope. 

 For measuring of each injury of a tree, 

needs to be noted specie / basis diameter / position / 

type / height / length / width / depth.  

Example: MO/34/t/a/2,4/47/12/2. 

 That means spruce with basis diameter of 

34 cm, injury on the trunk, splinting type, at the heigh 

of 2,4 m, with the lengh of 47 cm, width of 12 cm, 

depth of 2 cm. 

 There is no damage, the case of trees 

affected by scratch (Z) - partial removal from the trunk, 

branches or roots of the shell without affecting cambial 

area and shelling (C) - removing from the trunk, 

branches or roots some portions of the shell to wood. 

All other damages than those presented above are 

sanctioned and the damages are recovered. 

 Injury of trees are sanctioned by the law 

171/2010, and the damage is established in conformity 

with Order no. 1540/2014 for approving of the 

instructions regarding deadlines, terms and periods of 

collection, removing and transport of wood mass, 

completed by Ministery Order no. 815/2015. 

 

Conclusions 

 
Having into account that regulation, even if 

there are good conceived and drafted at one moment, 

they must be dynamical, in function of research results 

and experience from european area and in similar 

conditions with the national conditions. 

Thus, to protect forest ecosystem during 

logging works, for implementing the ecoproductive 

technologies that contribute to sustainable development 

of the forest and not only, these injuries need to be 

clearly defined. 

 Current regulations on soil protection, the 

standing trees and seedlings are not covering the 

problem and not meet the needs of ecoproducţie 

required for sustainable development of stands covered 

with logging works. 
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Are felt the more and more need for 

elaboration of technical rules in logging field, 

undoubtedly covering the problems of forest ecosystem 

injuries at soil , residual trees and seedling level. The 

object of these regulations, based on bibliographical 

research in this field, are the proposed regulations in 

this paper. 
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