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GIS, SDSSGIS, SDSS

�� Geographic Information Geographic Information 
Systems (GIS)Systems (GIS) , a , a 
systematic means of systematic means of 
geographically referencing geographically referencing 
a number of "layers" of a number of "layers" of 
information to facilitate the information to facilitate the 
overlaying, quantification, overlaying, quantification, 
and synthesis of data in and synthesis of data in 
order to orient decisions,order to orient decisions,

�� SDSS SDSS –– Spatial Decision Spatial Decision 
Support SystemSupport System



Digital Landscape model Digital Landscape model -- DLMDLM

Traditional data base 
compilation task: collect 
data and put together

Geographic data base 
compilation task: collect 
and integrate data

Integrated geospatial data base + GIS and/or expert package = DLM



Study areaStudy area

Former borders of 
the municipality of 

Skopje

(political map)



Natural hazard mappingNatural hazard mapping

Types of hazards in the Study area:Types of hazards in the Study area:

�� Soil erosionSoil erosion

�� Landfall/Landfall/

LandslidesLandslides

�� Wild FiresWild Fires



DATASETDATASET

�� 1:25,000 topographic maps1:25,000 topographic maps
�� Aerial PhotographsAerial Photographs
�� Satellite imagerySatellite imagery
�� DEM (Digital Elevation Model)DEM (Digital Elevation Model)
�� Land cover/use mapLand cover/use map
�� Geology mapGeology map
�� Soil mapSoil map
�� Torrential mapTorrential map
�� Drainage mapDrainage map
�� Climatic data, tabular dataClimatic data, tabular data
�� InfrastructureInfrastructure
�� Critical facilitiesCritical facilities



Remote SensingRemote Sensing

Ikonos (4m)

Landsat (30m) Aerial photo (0.5m)

Use of Use of 
appropriate appropriate 
datasetdataset



Basic datasetBasic dataset



Multi criteria soil erosion hazard Multi criteria soil erosion hazard 
mappingmapping

The soil erosion was estimated according the modified The soil erosion was estimated according the modified 
methodology of methodology of GavrilovicGavrilovic, Erosion Coefficient , Erosion Coefficient -- ZZ

Criteria:Criteria:

�� Slope Slope 

�� Land coverLand cover

�� Soil typeSoil type



Erosion hazard mapErosion hazard map



Multi criteria Landfall LandMulti criteria Landfall Land--slide slide 
hazard mappinghazard mapping

Estimation Criteria:Estimation Criteria:

�� Slope Slope 

�� GeologyGeology



Landfall/LandLandfall/Land--slide hazard mapslide hazard map



Multi criteria Multi criteria Wild fire hazard Wild fire hazard 
mappingmapping

Estimation Criteria:Estimation Criteria:

�� Slope Slope 

�� AltitudeAltitude

�� AspectAspect

�� SoilSoil

�� Fuel map Fuel map –– Land coverLand cover

�� Isothermal mapIsothermal map

�� PrecipitationPrecipitation

�� HumidityHumidity

�� Human impactHuman impact



Wild fire hazard mapWild fire hazard map



Chained hazardous eventsChained hazardous events

Actual erosion riskActual erosion risk

Potential erosion risk Potential erosion risk 

after fireafter fire



Weighing of the impactWeighing of the impact

�� Natural resources Natural resources 

�� Residential areasResidential areas

�� Critical infrastructureCritical infrastructure



Multi hazard mapMulti hazard map



Concept of multi hazard mappingConcept of multi hazard mapping
�� Put together different hazardsPut together different hazards
�� Estimate the impact of each hazard Estimate the impact of each hazard 

separatelyseparately
�� Integral approach in observing the Integral approach in observing the 

problemproblem
�� Integration of all the hazards in one map Integration of all the hazards in one map 

on one hand and estimation of the impacts on one hand and estimation of the impacts 
on the environment on the environment 

�� Multi hazard maps as an input in SDSS Multi hazard maps as an input in SDSS 
and as base for further planning purposesand as base for further planning purposes

ConclusionConclusion
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