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

In recent time there have been
several attempts to implement
the already: establishe
scientific models into the GIS
environment.
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AIms and objectives

¢ [he aim of this study is: to create a basic GIS
dataset necessary for different analyzes related to
forestry and based on it to made data conversion
according to it and to test applicability.

¢ [he objectives off thisi study: are:

¢ |0 create GIS dataset fior part ofF the meuntain
Karsijaks I.e. protected area  Park-forest Vodno: -
Skopje

¢ 110 assess) thie possibility: off calculating some: other:
palfaifeters using GIS;

9 o) USE! basicl data, ter reclassiiy: anal Use o)
Estimation 1L, EreSIon| Sk,




Methodology

- Office work —
- collecting paper version of maps
- collecting tabular data
- collecting other data
Scanning), digitizing , georefierencing,
Satellite image decoding

= Field measurements with GPS (paths, channels, ..)
and dewnleading tor PC

= Creation diffierentilayers
S Z-dmede
SEdimede

—Erosionr sk analyzesrusing ERLM(medel sy
GEAVHIOVIE)




SOFTWARE and HARDWARE

¢ Scanner HP A4 - FF
¢ PC PIII and PIV - FF, MAICH, P
¢ GPS - Garmin e-trex Vista - P

Landsat EV T satelliterimaage - MAICH
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9 AGORE PHOLOSHOP

9 ArCl GIS SrZs — VAIGEH & eValUuation copy.




Study area




VODNO BEFORE AND NOW
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Dataset

¢ [he dataset was comprised of the following
layers:

¢ Georeferenced and Digitized maps firom the
management plan of the park-forest VVodno

¢ Satellite imagery: Landsat ETMA- image
o 1325, 000 topodifaphic maps

» CORINE landl cover/use map: (scale
151010, 0000, Vector

¢ Geology mapr ((1:525,000), VECLor
¢ Climatic data, tapular data
¢ Sollmap ((15257000), VECtOoK




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

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

The DEM was with cell size of 80m. The accuracy of the DEM
was checked usinlg trigonometric points from the topographic
a

maps which are claimed to have accuracy of 0.5m by the
producer. There were 198 points taken for accuracy and it
yieldfg guite good results, the RMSE (Root Mean Square Error)
was 18.9m.

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




Developed layers (“clever maps”)

¢ Border

¢ Soils; Geology; Geochronology

¢ Climatic ; Precipitation; Temperature
¢ Hydrolegy; Hydraulic net

¢ Contours >> Slope map; Aspect map
¢ Villages

¢ Roads and Pathsk >> Openmness

¢ Electricity >> risk area

Other infirastructure (heuses. Hotels, motels ..)
L3R COVErR

S terrainrmedel

HYPERIRKEWIChHN phietosi and data

4
4
\ 4
\ 4

¢ Eresion risk-analysis (¢ 1 catchment)
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soil type

Soil types - Vodno
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Isohyetic map
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LAND COVER - CORINE Classification

Legend
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Drainage network Vodno
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Co e[HO KNKHYBAHE Ha Hekoja
0 NOBPWMHWTE ce fobusaar
rofaM bpoj Ha MHdopMayrK
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Objekti vo koritoto
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3-d model

Park-forest Vodno and neigbourhood - DEM
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SLOPE (Inclination) In®

HaknoH Ha TepeHOT Ha nNnaHuHaTa BoaHo

— |D-15
15 - 20
o [ 30 -45

B 45 - 60




ASPECT (Exposure)

Aspect of Crtin1

[ | Flat {-1}

I North (0-22.5,337.5-360)

Il Northeast (22.5-67.5)

I East (67.5-112.5)

Southeast (112.5-157.5)

B South (157.5-202.5)
[__| Southwest {202.5-247.5)

60 1 2 3 4 & Kilometers ] West (247.5-292.5)

I e . [ Northwest {292.5-337.5)

[ | No Data




ObenexaHu 30HM OKOMNy Nnaruwrara
NOroAHN Npu KOPUCTEHE Ha LLYyMUTE

30HW A0JBK AaNHOBOA - NpoceKa

/e PamHcBOl
M AE0NCK

[ 0-933.051
833051 - 1365102
1868.102 - 2799.153
2799153 - 3732204
3732 204 - 4655255
4865 255 - 5598.308
E5S2 306 - 8531.357
6531.367 - T464.408
7464 407 - B397.459
B3S7 459 - 3330.81
8330 81 - 10263561
10253 661 - 11195812

B 11196612 - 12129.663




Actual and potential Erosion risk analyses
|[Erosion Potential Model by Gavrilovic]
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USED FORMULAS

Z=yxa (¢ +Jsr%°) - erosion coefficient
G=TH,, mZ> F Rn - transported sediment
Qrax = A S; S, W (2gDF)°%>- water discharge

Land coverfuse

Legend

B Filiticrio-kvarcni skrilci
I Konglomerati. pesocnici._

B \ermeri




V - very low risk
IV - low risk
III — medium risk

II — high erosion risk

I — extreme erosion risk

Z erosion coefficient
Without forest cover

Z erosion coefficient
(curent situation)
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RESULT: Erosion risk analyses

Z — erosion coefficient by Gavrilovic

E - total annual erosion production

G - total annual transported sediment

Z — 4.5 times higher risk

/ Rn E w | Gsp G
m3/km?2.y m3/y m3/km?2.y m3/y
actual 0.21 0.47 167.07| 552.86 78.79 267.63
potential 0.94 0.47| 1601.15| 5235.75 746.13 2439.86

W, G — 9.5 times larger quantities of sediment



\Water discharge estimation

Situation
probability 2 10 5 4 2 1 0.5 0.1
return per ) 10 20 25 50 100 500 1000
H [mm] 0.052| 0.052| 0.052| 0.052| 0.052| 0.052| 0.052| 0.052
K 0.4 05| 0.67| 0.75| 0.85 1 1.5 1.7
H. [mm] 0.021| 0.026| 0.035| 0.039| 0.044| 0.052| 0.078| 0.088
W 0.291| 0.361| 0.477| 0.531| 0.597| 0.693| 0.995| 1.107
A 047| 047| 047 047 0.47| 047 047| 047
S, 064| 064, 064| 064 064 064 0.64| 0.64
29gDF 140 140 140 140 140 140 140 140
S, 0.66| 066| 066| 066 066 0.66| 0.66| 0.66
Q [m3/s] 8.10| 10.04| 13.27| 14.75| 16.58| 19.26| 27.65| 30.77
S, —hyp 094 094 094 094| 094 094 094| 0.9
Q — hyp. 11.54| 14.30| 18.90| 21.01| 23.61| 27.43| 39.38| 43.83
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Conclusions and future
recommendations

¢ [[he ongoeing trend in forestry and
related sciences is to standardize and
normalize the data so It can be usead
I Integrated ffashien.

o GIS |S standard teol for this
PUEPOSE:







