
“Identifying runoff sensitivity in forests and seminatural areas; 

Case study: Skopska Crna Gora”

75th Anniversary of the Hans Em Faculty of Forest Sciences, Landscape Architecture and Environmental Engineering (HEF),

The international scientific conference “Better forestry, for better forests, for a better planet”, 

June 15th-16th, 2022 in Skopje, Republic of North Macedonia

Ivan Blinkov1, Gebhard Schüler2, Ivan Minchev1, Bozhin

Trendafilov1, Aleksandar Trendafilov1


1Hans Em Faculty of Forest Sciences, Landscape Architecture and Environmental 

Engineering, Ss. Cyril and Methodius University in Skopje, Skopje, Republic of North Macedonia


2Forschungsanstalt für Waldökologie und Forstwirtschaft Rheinland-Pfalz, Zentralstelle der 

Forstverwaltung, Trippstadt, Germany





Types of Runoff



GIS – Geographic information 

system



Existing GIS databases

 Soil map

 Geology map

 Forest management maps; Map of forest roads

 Satellite / aerial imagery

 Digital elevation model (DEM) / Countours

 Erosion map

 Hydrographic network 

 Settlements ….



Soil map



Geology map



Forest management maps



Erosion map



GIS layers for the area of interest

Soil map

Geology map

Forest management maps;

Map of forest roads

Satellite / aerial imagery

Digital elevation model (DEM) / Contours



Existing roads Slope



drainage /  

hydraulic conductivity in the upper soil

moderately – rapidly: > 5 cm/d

drainage /  hydraulic conductivity in the upper soil

moderately – rapidly (> 5 cm/d)

Soils with impermeable layers

hydraulic conductivity: < 10 cm/d

without coarse voids and cracks

yesno

no yes

low (< 50 l/m2)

inclination run-off

< 2° SOF3

2-20° SOF2

20-40° HOF2

> 40° HOF1

medium – very

high (> 50 l/m2)

inclination run-off

< 2° SSF3

2-20° SSF2

20-40° HOF2

> 40° HOF1

pFC

voids: 0,2-50 µm

low (< 50 l/m2)

inclination run-off

< 2° SOF3

2-20° SSF2

20-40° SSF1

> 40° HOF1

medium, high 

(50-200 l/m2)

inclination run-off

< 2° SSF3

2-20° SSF2

20-40° SSF1

> 40° HOF1

pFC

voids: 0,2-50 µm

Bedrock

permeable

yesno

(sand, loamy sand, 

sandy loam, silt)(clay, clay loam,

loamy clay, rocks -

without humus layers,

without soil vegetation)

Rocks 

porous

no yes

soil horizons with gleying patterns

yesno

(sand, loamy sand, 

sandy loam, silt)(clay, clay loam,

loamy clay, rocks -

without humus layers,

without soil vegetation)

stagnant moisture/ground water

in the upper soil

> 7 months/year

inclination run-off

< 2° SOF3

2-5° SOF2

5-40° SOF1

> 40° HOF1

inclination run-off

< 5° SOF2

5-40° SOF1

> 40° HOF1

yesno

stagnant moisture/ground water

in the upper soil

> 10 months/year

inclination run-off

< 2° SOF2

2-40° SOF1

> 40° HOF1

yesno

HOF1 HOF2

no yes

DSSF DP

no yes

bedrock

permeable

no yes

very high 

(> 200 l/m2)

inclination run-off

< 2° SSF3

2-40° SSF2

> 40° HOF1

low (< 50 l/m2) 

inclination run-off

< 2° SOF3

2-20° SOF2

20-40° HOF2

> 40° HOF1

medium - very high    

(> 50 l/m2) 

inclination run-off

< 20° DSSF

20-40° HOF2

> 40° HOF1

pFC

voids: 0,2-50 µm

pFC

voids: 0,2-50 µm

pFC = productive field capacity

in the effective soil depth

low (< 50 l/m2) 

inclination run-off

< 2° SOF3

2-20° SOF2

20-40° HOF2

> 40° HOF1

medium - very high 

(> 50 l/m2)  

inclination run-off

< 20° DP

20-40° HOF2

> 40° HOF1

Expert system for identifying runoff sensitivity



Geology map Soil map



Substrate permeability



Runoff processes



Forest roads, 

surfaced or paved

soil lime pavement,

gravel base

bitumenous or concrete coating

HOF1 runoff of the

surroundings

runoff into the adjacent forestsrunoff into the adjacent forests

longitudinal slope

> 10 %

HOF2 HOF1

runoff of the

surroundings

yesno

yesno

yesno

yesno

runoff into the adjacent forests

runoff of the

surroundings

humus layers or

branch wood armation,

vegetation cover

(100%)

longitudinal slope

> 10 %       

SOF3runoff of the

Surroundings

canopy cover of

coniferous trees > 75 %

longitudinal    runoff

slope process

< 3% SOF3 *

3 - 5% SOF2 *

5 - 10%         HOF2

> 10%         HOF1

longitudinal    runoff

slope process

< 3%            SOF3 *

3 - 5%           SOF2 *

5 - 10%          SOF2*

> 10%          HOF2

yesno

yesno

yesno

yesno

accelerated about

more than one

level

accelerated about

one level

/delayed about one

level

runoff velocity

clay,  clay loam, 

loamy clay

siltloamy sand, sandy

loam,  silt loam

sand* = 

accelerated about

more than one

level

accelerated about

one level

/delayed about one

level

runoff velocity

clay,  clay loam, 

loamy clay

siltloamy sand, sandy

loam,  silt loam

sand* = 

BACKES and SCHUBERT

Expert system for forest road assessment



Runoff on forest roads



Forest practices and risk of erosion 

processes

Hydrological element Selective 

Cut 

Shelterwood

Cut

Clear Cut

Interception in crown (% of total

precipitation)

8 5 0

Part of precipitation remaining in the

forest floor (%)

10 7 4

Infiltration (%) 76 63 53

Surface runoff (%) 6 25 43
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