
Faculty of forestry Faculty of forestry –– Skopje, Institute of forestry,Skopje, Institute of forestry,
bulbul..”” AlexandarAlexandar MakedonskiMakedonski ““bb. 1000 Skopje, bb. 1000 Skopje, 

blinkov@sf.ukim.edu.mk       blinkov@sf.ukim.edu.mk       i_mincev@yahoo.comi_mincev@yahoo.com
Web site:  http://Web site:  http://www.sf.ukim.edu.mkwww.sf.ukim.edu.mk

BASIC GIS-DATASET NECESSARY 
FOR DIFFERENT ANALYSES IN 

FORESTRY

Ivan Blinkov, FF
Ivan Minčev ,  MAICh
Bozin Trendafilov, MAICh
Velijan Jagev, PE PG

Ivan Blinkov, FF
Ivan Minčev ,  MAICh
Bozin Trendafilov, MAICh
Velijan Jagev, PE PG



�� The GIS represents set of tools The GIS represents set of tools 
which can make the life easier which can make the life easier 
to the user. GIS modeling to the user. GIS modeling 
presents an opportunity to presents an opportunity to 
automatiseautomatise the process of the process of 
production of output with production of output with 
standardized input and already standardized input and already 
set parameters. set parameters. 

�� In recent time there have been In recent time there have been 
several attempts to implement several attempts to implement 
the already established the already established 
scientific models into the GIS scientific models into the GIS 
environment.environment.

�� Although, advantages of GIS Although, advantages of GIS 
are well known, this techniques are well known, this techniques 
hasnhasn’’t been used in forestry in t been used in forestry in 
the country yet. the country yet. 

�� Faculty of forestry Faculty of forestry –– Dept. of Dept. of 
Land and water is the only user Land and water is the only user 
of these techniques in forestry of these techniques in forestry 
in the in the country.country.



Aims and objectivesAims and objectives
�� The aim of this study isThe aim of this study is: to create a basic GIS : to create a basic GIS 
dataset necessary for different analyzes related to dataset necessary for different analyzes related to 
forestry and based on it to made data conversion forestry and based on it to made data conversion 
according to it and to test applicability. according to it and to test applicability. 

�� The objectives of this study are:The objectives of this study are:

�� To create GIS dataset for part of the mountain To create GIS dataset for part of the mountain 
KarsijakKarsijak i.e. protected area i.e. protected area ““ParkPark--forest Vodnoforest Vodno”” --
Skopje Skopje 

�� To assess the possibility of calculating some other To assess the possibility of calculating some other 
parameters using GIS;parameters using GIS;

�� To use basic data, to reclassify and use for To use basic data, to reclassify and use for 
estimation i.e. erosion risk.  estimation i.e. erosion risk.  



MethodologyMethodology

-- Office work Office work ––

-- collecting paper version of maps collecting paper version of maps 

-- collecting tabular datacollecting tabular data

-- collecting other datacollecting other data

Scanning, digitizing , Scanning, digitizing , georeferencinggeoreferencing, , 

Satellite image decodingSatellite image decoding

-- Field measurementsField measurements with GPS (paths, channels, ..) with GPS (paths, channels, ..) 
and downloading to PCand downloading to PC

-- Creation different layersCreation different layers

-- 22--d model d model 

-- 33--d modeld model

-- Erosion risk analyzesErosion risk analyzes using EPM (model  by using EPM (model  by 
Gavrilovic)Gavrilovic)

--



SOFTWARE and HARDWARE

�� Scanner HP A4 Scanner HP A4 -- FFFF

�� PC PIII and PIV PC PIII and PIV -- FF, FF, MAIChMAICh, P, P

�� GPS GPS –– GarminGarmin ee--trex Vistatrex Vista –– PP

Landsat ETM+ satellite imageLandsat ETM+ satellite image -- MAIChMAICh

�� ErdasErdas Imagine Imagine –– MAIChMAICh

�� ENVIENVI

�� IdrisiIdrisi KilimanjaroKilimanjaro

�� Adobe PhotoShopAdobe PhotoShop

�� Arc GIS 9.2. Arc GIS 9.2. –– MAIChMAICh & & evaluation copyevaluation copy



Study areaStudy area

Park-forest Vodno

Skopje 
Region



Vodno before and nowVodno before and nowVodno before and nowVodno before and nowVodno before and nowVodno before and nowVodno before and nowVodno before and now

Vodno 1920<<headhead>>

<head> or <short text><head> or <short text>

<head><head><head><head><head><head><head><head>

Vodno 2007

Vodno 1920

Area:Area: 4573 ha, 4573 ha, 
Altitude :Altitude :

266 266 –– 1066 m 1066 m aslasl
slopes slopes >45 %>45 %

Vegetation: Vegetation: 
868 domestic and 142 868 domestic and 142 

introduced plant speciesintroduced plant species

Erosion control worksErosion control works

�� Mass afforestation of Mass afforestation of 

barelandsbarelands

�� Hydraulic structuresHydraulic structures

�� Proclaimed as parkProclaimed as park--

forestforest



DatasetDataset

�� The dataset was comprised of the following The dataset was comprised of the following 
layers:layers:

�� GeoreferencedGeoreferenced and Digitized maps from the and Digitized maps from the 
management plan of the parkmanagement plan of the park--forest Vodnoforest Vodno

�� Satellite imagery: Landsat ETM+ imageSatellite imagery: Landsat ETM+ image

�� 1:25,000 topographic maps1:25,000 topographic maps

�� CORINE land cover/use map (scale CORINE land cover/use map (scale 
1:100,000), vector1:100,000), vector

�� Geology map (1:25,000), vector Geology map (1:25,000), vector 

�� Climatic data, tabular dataClimatic data, tabular data

�� Soil map; (1:25,000), vectorSoil map; (1:25,000), vector



�� The study area was covered on four 1:25,000 topographic The study area was covered on four 1:25,000 topographic 
maps produces by the National Geodetic service (The maps maps produces by the National Geodetic service (The maps 
were scanned on A0 scanner and after, the maps were geowere scanned on A0 scanner and after, the maps were geo--
referenced and registered according to the national geodetic referenced and registered according to the national geodetic 
system. system. 

�� The Land cover/use extraction was based on the CORINE land The Land cover/use extraction was based on the CORINE land 
cover classification and it was used for establishing the cover classification and it was used for establishing the 
vegetation parameters. The land cover classes were extracted vegetation parameters. The land cover classes were extracted 
from Landsat ETM+ satellite imagery using from Landsat ETM+ satellite imagery using object oriented object oriented 
classification approachclassification approach and after it was updated with the and after it was updated with the 
method of photomethod of photo--interpretation using interpretation using IkonosIkonos imagery.imagery.

�� The DEM was with cell size of 80m. The accuracy of the DEM The DEM was with cell size of 80m. The accuracy of the DEM 
was checked using trigonometric points from the topographic was checked using trigonometric points from the topographic 
maps which are claimed to have accuracy of 0.5m by the maps which are claimed to have accuracy of 0.5m by the 
producer. There were 198 points taken for accuracy and it producer. There were 198 points taken for accuracy and it 
yielded quite good results, the RMSE (Root Mean Square Error) yielded quite good results, the RMSE (Root Mean Square Error) 
was 18.9m. was 18.9m. 

�� The Climatic data were taken from the National weather The Climatic data were taken from the National weather 
service, to be more exact rainfall (annual average rainfall) andservice, to be more exact rainfall (annual average rainfall) and
temperature (annual average temperature) data was collected temperature (annual average temperature) data was collected 
from a time series of 40 years (1961from a time series of 40 years (1961--2000). 2000). 



Developed layers (Developed layers (““clever mapsclever maps””))

�� BorderBorder

�� Soils;  Geology; GeochronologySoils;  Geology; Geochronology

�� Climatic ; Precipitation; TemperatureClimatic ; Precipitation; Temperature

�� Hydrology; Hydraulic netHydrology; Hydraulic net

�� Contours  >> Slope map;  Aspect mapContours  >> Slope map;  Aspect map

�� VillagesVillages

�� Roads and Paths  >>  Openness Roads and Paths  >>  Openness 

�� Electricity >> risk area  Electricity >> risk area  

�� Other infrastructure (houses. Hotels, motels ..)Other infrastructure (houses. Hotels, motels ..)

�� Land coverLand cover

�� 33--d terrain modeld terrain model

�� Hyperlink with photos and dataHyperlink with photos and data

�� Erosion risk analysis ( 1 catchment)Erosion risk analysis ( 1 catchment)



4 Basic Topographic 
maps  1:25000

Contours
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86.941.90Rendzinic soil

891.1019.51Regosol

3433.4075.15Cambisoil

157.013.44Cinemonic soil

ha%soil type





LAND  COVER  - CORINE Classification 





STREETS in the city 



ATRIBUTES
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33--d modeld model



SLOPE (Inclination)  in SLOPE (Inclination)  in oo







Actual and potential Erosion risk analysesActual and potential Erosion risk analyses
[Erosion Potential Model by Gavrilovic][Erosion Potential Model by Gavrilovic]



USED  FORMULAS

Z = γγγγ xa (ϕϕϕϕ + Jsr 0.5)    - erosion coefficient 
G = T Han π Z1.5 F Rn - transported sediment

Qmax =  A  S1 S2 W  (2gDF)0,5 – water discharge



V - very low risk

IV – low risk

III – medium risk

II – high erosion risk

I – extreme erosion risk

Without forest cover



RESULT:  Erosion risk analysesRESULT:  Erosion risk analyses

2439.86746.13 5235.75 1601.15 0.47 0.94 potential

267.6378.79 552.86 167.07 0.47 0.21 actual

m3/ym3/km 2.ym3/ym3/km 2.y

GGspWERnZ

Z – erosion coefficient by Gavrilovic

E – total annual erosion production

G – total annual transported sediment

Z – 4.5 times higher risk

W, G – 9.5 times larger quantities of sediment



Water discharge estimation Water discharge estimation –– currentcurrent and and 
hypothetichypothetic situationsituation

43.8339.3827.4323.6121.0118.9014.3011.54Q – hyp.

0.940.940.940.940.940.940.940.94S2 – hyp.

30.7727.6519.2616.5814.7513.2710.048.10Q [m3/s]

0.660.660.660.660.660.660.660.66S2

1401401401401401401401402gDF

0.640.640.640.640.640.640.640.64S1

0.470.470.470.470.470.470.470.47A

1.1070.9950.6930.5970.5310.4770.3610.291W

0.0880.0780.0520.0440.0390.0350.0260.021Hn [mm]

1.71.510.850.750.670.50.4K

0.0520.0520.0520.0520.0520.0520.0520.052H [mm]

1000500100502520105return per

0.10.51245102probability



RIMADIMA
Risk-, Disaster-Management & 
prevention of natural hazards in 
mountainous and/or forested 

regions
Ref.nr.: 5D102 RIMADIMA



Conclusions and future Conclusions and future 
recommendationsrecommendations

�� The ongoing trend in forestry and The ongoing trend in forestry and 

related sciences is to standardize and related sciences is to standardize and 

normalize the data so it can be used normalize the data so it can be used 

in integrated fashion.in integrated fashion.

��GIS  is standard tool for this GIS  is standard tool for this 

purpose. purpose. 




