Istrazivanje je provedeno uz potporu Hrvatske zaklade za znanost
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Primjena programskog sucelja R u daljinskim
istrazivanjima i prostorno-vremenskoj analizi
dinamike Sumskih ekosustava u Hrvatskoj
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Kartiranje suma?

* Sume su stanista u kojima su stabla dominantan oblik vegetacije

» Sume se razvijaju i diferenciraju s obzirom na prevladavajuéu
kombinaciju ekoloskih (pedogenetskih) cimbenika:
» Klima (temperatura, oborine...)
» Reljef (hidroloski procesi, erozija...)
* Geoloska podloga, maticni supstrat
* Biogeokemijski ciklus (tlo-vegetacija)
* Vrijeme (antropogeni utjecaj, klimatske promjene...)

e Razlikovanje STRUKTURE i FUNKCIJE Sumskog pokrova!
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Integracija strukture i funkcije sumskog pokrova

DYN-CROFOR Photosynthetic activity of the

main forest types in Croatia
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STATICKI SLOJEVI DINAMICKI SLOJEVI

(PROSTORNE ANALIZE) (PROSTORNO-VREMENSKE STATISTICKA OBRADA DINAMICKI PRIKAZ U
- QGIS ANALIZE) (DATA MINING, WEB OKRUZENJU

- GRASS » - Java » STATISTICAL LEARNING) - SQL & PHP

- SAGA - Python -R - SQL&R

- ldr - R



* R predstavlja integrirano programsko sucelje otvorenog koda ,,open
source” za upravljanje podacima, proracune i graficku interpretaciju
rezultata (https://cran.r-project.org/)

* Razvoj R-a zapocet je 1992. godine u Bell [aboratorijima, prva stabilna
verzija izradena 2000. godine

* Primjena R (Cran task view - analitika okoliSa, ekonometrija, genetika,
biometrika, socijalna analitika i dr.).


https://cran.r-project.org/
https://cran.r-project.org/
https://cran.r-project.org/

CRAN Task View: Analysis of Spatial Data

* Classes for spatial data — SpatialPointsDataFrame,
SpatialPixelsDataFrame, SpatialLinesDataFrame,
SpatialPolygonsDataFrame

* Najcesce koristeni paketi:
* sp (unos, manipulacija, iznos prostornih podataka)
 rgdal (povezivanje s GDAL-om, transformacije i reprojiciranje)
* raster (rasterske prostorno-vremenske analize, RasterStack i RasterBrick klase)

* rts (raster time series analysis — analize rasterskih vremenskih nizova,
RasterStackBrickTS klasa)

 gstat (geostatistika)
* spatial (kriging & point pattern analysis)



E-OBS “gridded dataset” 1950-2015 -

i European Climate Assessment (- Dataset

Dnevne oborine, srednja, minimalna i maksimalna dnevna  ¢c5 p
temperatura u 65 godisnjem razdoblju
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“RasterStack” 24106 prostornih rasterskih

klimatskih slojevau dnevnoj rezoluciji
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Daily time series Spacva
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Temperature statistika

Daily Boxplot Spacva
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Srednje mjesecne temperature u Spacvi, [C]
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Srednja godi$nja temperatura
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MODIS 16-dnevni rasterski niz (2000-2016) u

prostornoj rezoluciji 250 m za $umu Cesma . MODIS

Moderate Resolution Imaging Spectroradiometer

MODIS NDVI 250m
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NDVI trendovi na lokacijama (tc Promjene NDVI u $umi Cesma
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Global Inventory Modeling and Mapping Studies
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(NOAA AVHRR GIMMS NDVI, 1982-2013)
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AVHRR

Advanced Very High Resolution Radiometer
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NDVI trendovi bukovi

Bioclimate B: subalpine beech
forests (Ranunculo platanifolii-
Fagetum sylvaticae)

" *Above 1200 m

. Different expositions and
inclinations
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Bioclimate H: maritime
mountainous beech forests (Seslerio -
Fagetum sylvaticae, Ostryo-Fagetum)

Suma u Hrvatskoj
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Elevation Slope

Bioclimate C: beech-fir forests . .

(Omphalodo-Fagetum sylvaticae . = .

Festuco drymeiae-Abietetum) s e
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Bioclimate D: submo-
untainous beech forests (Lamio
orvale-Fagetum sylvaticae,
Cephalantero longifoli

Vicio oroboidi-Fagetum)

Fagetum, .

«Different expositions and
inclinations

0
2

S0 100 150 0 350 300 380
°C
N

*Upto 800 m
*Average year temp. 7-11°C

B C1 C3 C4 DI D2 DI D4 D5 DB DT HI W

Precipitation

000 300
2

Up to 600-1300 m

Different expositions and
inclinations

mm
2500

2000
[

1500
0

Average year temp. 8°C

1000

€1 C3 C4 DI D2 D3 D4 D5 DO O7

Ellenberg's quotient

Hi

H

@
2
9
@
2
B
g
2
9
9
B
z
54

050 052 054 056 058 060

084 068 072

060

070

066 068

064

062

056 058 060 062 064 066

1985

1990

1990

1990

1990

Bloclimate B

1995

Bioclimate C

2000

Bioclimate D

1995

Bioclimate H

1995

2005

2010

2010



Znacajne promjene NDVI-a u Hrvatskoj
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scosaossemuarzon or rorest - SCERIN - South Central and Eastern European
Regional Information Network
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AVHRR GIMMS NDVI CLC 50% FOREST - AVHRR GIMMS MASK FILE
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AREAS OF SIGNIFICANT NDVI CHANGE
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Hvala na paznji!



