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1. Ciel’ projektu

Ciel'om semestralneho projektu bolo vytvorit’ binarnu masku pokrytia OSM (Open Street
Map) atributov triedami LUCAS Land Cover. Tymto malo byt’ zistené pokrytie povrchu
datami OSM.



2. Pouzité data

Na tvorbu reklasifikaénej tabul’ky boli vyuzivané data Ceskej republiky v databazi OSM
v prostredi programu QGIS.
Pre jednoznacnejsie priradenie atributov OSM do LUCAS Land Cover sa vychadzalo z
projektu wikipédie https://cs.wikipedia.org/wiki/OpenStreetMap.

Land use/cover area frame statistical survey, skraitene LUCAS, je Eurdpsky terénny

prieskumny program financovany a realizovany Eurostastom, ktoré¢ho ciel'om je zriadit’
ramcové prieskumy na poskytovanie sudrznych a harmonizovanych $tatistik vyuzitia izemia
a krajinného pokryvu v Eurdpskej tnii. Okrem toho ma poskytovat’ informacie o
pol'nohospodarstve, zivotnom prostredi, krajine a udrzitelnom rozvoji, pozemnych dokazoch
na kalibréciu satelitnych snimkov a registroch bodov na prieskumy pody, biologickej
rozmanitosti a dalsich.[1]

Dalej boli vyuzité data z databdze OSM v prostredi programu QGIS pre Svédsko.

V databéze osm sa nachéadzali aj data Sentinel2 MGRS, ktoré obsahovali dlazdice, z ktorych
boli vybrané dve dlazdice (pre Cesko a Svédsko) a tymi boli neskor orezané data OSM.
Sentinel 2 je misia programu Copernicus, ktord poskytuje multispektralne snimky s vysokym
priestorovym rozliSenim a velkou $irkou zaberu. Data st v projekcii UTM (Universal
Transverse Mercator) a rozdel'uji sa do 60 zo6n o rozmeroch 6° x 8°.[2]


https://cs.wikipedia.org/wiki/OpenStreetMap

3. Spracovanie dat
3.1 Tvorba reklasifika¢nej tabul’ky

Na zaklade prikazu

SELECT landuse FROM osm.czech_polygon WHERE landuse IS NOT NULL GROUP BY
landuse HAVING COUNT(*) > 50

boli vybrané atributy tagu landuse a tym boli pridelené hodnoty 1 (pri zhode s kategériou v
LUCAS Land Cover) alebo 0, ak sa hodnota nezhodovala.

Preklad uméla zemé zemédélska pada  les kioviny louky hola pada vodni plochy mokfady
Artificial land Cropland Woodland Shrubland Grassland Bare land and lichens/imoss Water areas Wetland

landuse

allotments 0 1 0 0 0 0 1] 0

basin 0 0 0 0 0 0 1 0

brownfield 1 0 0 0 0 0 0 0

cemelery 1 0 0 0 0 0 0 0

Obr. 1 - Reklasifika¢na tabulka atributov OSM do LUCAS Land Cover

Tymto sposobom boli vytvorené aj tagy surface, natural, highway, railway, waterway,
building a aeroway, s rozdielom v podmienke COUNT(*).

V pripade tagu landuse bolo vybranych 27 atributov, surface 17 atribitov, natural 36,
highway 4 atributy, railway 9 atributov, waterway 11 atribttov, building 43 atributov.
Ak nebolo mozné atribit z dat OSM pridelit’ do kategorie LUCAS, vznikla diera. Tento
nastalo napriklad u atribatu military. Takéto atributy neboli zahrnuté do reklasifikacie a z
tabul’ky boli vymazané.



Land cover

A00 [ARTIFICIAL LAND A10 |Roofed built-up areas

A20 |Artificial non-built up areas
A30 |Other artificial areas

BOO |CROPLAND B10 |Cereals

B20 |Root crops

B30 |Non-permanent industrial crops

B40 |Dry pulses, vegetables and flowers
B50 |Fodder crops
B70 |Permanent crops: fruit trees

B80 |Other permanent crops
C00 |WOODLAND C10 |Broadleaved woodland
C20 |Coniferous woodland
€30 |Mixed woodland

EO0 |GRASSLAND E10 |Grassland with sparse tree/shrub cover
E20 |Grassland without tree/shrub cover

E30 |Spontaneously re-vegetated surfaces
FOO [BARE LAND AND LICHENS/MOSS |F10 |Rocks and stones

F20 |Sand

F30 |Lichens and moss

F40 |Other bare soil

GO0 |WATER AREAS G10 |Inland water bodies

G20 |Inland running water

G30 |Transitional water bodies

G40 |Sea and ocean

G50 |Glaciers, permanent snow
HOO |WETLANDS H10 |Inland wetlands
H20 |Coastal wetlands

Obr. 2 - Triedy LUCAS Land Cover
3.2 Praca s datami
Data boli importované zo suboru vo formate .csv do prostredia databaze PostGIS
funkciou Import Layer/File (tabulky aeroway, building, highway, landuse, natural, railway,
surface, waterway).

Bol pokus data importovat’ pomocou prikazu, ten v§ak nefungoval (pretoZze nebola udelena
role superuZivatela.)

\copy osm(osm, artifical, cropland, woodland, shrubland, grassland, bare, water, wetland)
FROM 'C:/Users/Adriana/Desktop/osm.csv' DELIMITER ',' CSV HEADER encoding
'windows-1250";

Dalej boli z dat Sentinel2 vybrané dve dlazdice, ktorymi boli nasledne orezané data
OSM.

CREATE TABLE crml AS
SELECT geom FROM osm.sentinel2 _tiles WHERE name = '33UVR’

CREATE TABLE swml AS
SELECT geom FROM osm.sentinel2 _tiles WHERE name

33VVD'

Kde 33UVR a 33VVD je oznacenie dlazdic v projekcii UTM.



Data bolo nutné funkciou s¢_transform() transformovat’ do jednotného suradnicového
systému a to prikazom

CREATE TABLE crml_trans AS(
SELECT ST Transform(geom, 3857) AS geom FROM crml).

Po tychto krokoch boli ddita OSM (czech polygon, czech line, czech roads) orezané
dlazdicou pre Cesku republiku (33UVR) funkciou s¢_within() (tabulky cz line, cz roads,
cz_polygon). V pripade pouzitia funkcie s¢_intersects() si zachované prvky, ktoré maji
aspoii jeden spolo¢ny bod s danou oblastou.

Orezavanie bolo vykonavané z dovodu ziskania funkénych sql dotazov na menSom uzemi pre
budice spracovanie celej Eurdpy.

CREATE TABLE cz line AS(

SELECT * FROM osm.czech_line AS ¢
JOIN crml_trans AS p

ON st _within(c.geom, p.geoml))

CREATE TABLE cz _polygon AS(

SELECT * FROM osm.czech_polygon AS ¢
JOIN crml_trans AS p

ON st_within(c.geom, p.geoml))

CREATE TABLE cz_road AS(

SELECT * FROM osm.czech_roads AS c
JOIN crml_trans AS p

ON st _within(c.geom, p.geoml))

Z tychto dat vychadzali d’alsie prikazy. Dalim krokom bola selekcia dat z databaze
OSM, ktorych atriblity sa nazvom zhodovali s tymi, ktoré sa nachadzali v reklasifika¢ne;j
tabul’ke (talul’ky road vybrane, line vybrane, polygon vybrane).

CREATE TABLE road vybrane AS(

SELECT * FROM cz_road WHERE highway IN
(SELECT highway FROM highway));

INSERT INTO road_vybrane

SELECT * FROM cz_road WHERE waterway IN
(SELECT waterway FROM waterway),
INSERT INTO road_vybrane

SELECT * FROM cz_road WHERE aeroway IN
(SELECT aeroway FROM aeroway),

INSERT INTO road_vybrane

SELECT * FROM cz road WHERE railway IN
(SELECT railway FROM railway);



CREATE TABLE line vybrane AS (

SELECT * FROM cz line WHERE highway IN
(SELECT highway FROM highway));

INSERT INTO line_vybrane

SELECT * FROM cz_line WHERE waterway IN
(SELECT waterway FROM waterway),
INSERT INTO line vybrane

SELECT * FROM cz line WHERE aeroway IN
(SELECT aeroway FROM aeroway),

INSERT INTO line vybrane

SELECT * FROM cz_line WHERE railway IN
(SELECT railway FROM railway);

CREATE TABLE polygon_vybrane AS (

SELECT * FROM cz_polygon WHERE landuse IN
(SELECT landuse FROM landuse));

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE aeroway IN
(SELECT aeroway FROM aeroway),

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE railway IN
(SELECT railway FROM railway);

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE building IN
(SELECT building FROM building),

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE waterway IN
(SELECT waterway FROM waterway),

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE surface IN
(SELECT surface FROM surface);

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE highway IN
(SELECT highway FROM highway),

INSERT INTO polygon_vybrane

SELECT * FROM cz_polygon WHERE "natural” IN
((SELECT "natural” FROM "natural” ));

Po tomto vybere bola vytvorena tabul’ka pol buf spojenim tabulky polygon vybrane buffer
geometrie z tabulky line vybrane.

CREATE TABLE pol_buf AS
SELECT * FROM line_vybrane



UPDATE pol buf

SET geoml= st _buffer (geom, 3,42)

ALTER TABLE pol _buf DROP COLUMN geom

ALTER TABLE pol buf

RENAME geoml TO geom

ALTER TABLE polygon_vybrane DROP COLUMN geom 1
INSERT INTO pol_buf

SELECT * FROM polygon_vybrane

Findlna tabul'ka LUCAS bola vytvorena na zaklade funkcie INNER JOIN, ktorou boli datam
OSM pridelené triedy LUCAS Land Cover.

CREATE TABLE lucas AS

INSERT INTO lucas

(SELECT * FROM pol_buf

INNER JOIN aeroway ON pol_buf.aeroway = aeroway.aeroway);

INSERT INTO lucas
(SELECT * FROM pol buf
INNER JOIN building ON pol_buf.building = building.building),

a rovnakym spdsobom sa postupovalo aj pre ostatné tagy.

3.3 Tvorba databaze Svédska

Pre dlazdicu Svédska 33VVD bola vytvorena alternativna moznost’ triedenia OSM kl'a¢ov.
Najskor bola vytvorena zvlast’ tabul’ka osm_keys, kde ku kazdému kI'acu (key) bol priradeny
urcity primarny kI'a¢ id (vid’ obrazok 3).

id key
11 aeroway
2|12 building
33 highway
44 landuse
55 natural
BB railway
7T surface
g8 watenway

Obr. 3 - Tabulka s primarnymi kl'i¢mi



Potom bola vytvorena reklasifikacna tabul’ka osm_tags so vsetkymi tagmi tychto klI'icov, kde
se na tento primarny kl'a¢ odkazovalo cudzim kl'aicom id key (vid’ obrazok 4). Kazdy teda
mal vlastné id, takze sa nemohol zamenit’ s inym z iného tagu.

id id_key tag Artificial Cropland Woodland Shrubland Grassland Bare Water
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Obr. 4 - Reklasifika¢na tabul'ka

Z tychto dvoch tabuliek bol potom vytvoreny pohl'ad VIEW, ¢o nie je fyzicka tabulka, ale v
podstate ide o virtualne tabul’ku vytvorenu dotazom.

CREATE VIEW pohled AS

SELECT osm_tags.id, id_key, tag, "Artificial", "Cropland", "Woodland", "Shrubland",
"Grassland", "Bare", "Water", "Wetland", key

FROM osm_tags

INNER JOIN osm_keys ON osm_keys.id=osm_tags.id_key

Selekcia dat z OSM mala poté tvar tychto prikazov

CREATE TABLE sw_road_vybrane AS (

SELECT * FROM sw_road WHERE highway IN
(SELECT key FROM pohled WHERE KEY = 'highway'));
INSERT INTO sw_road_vybrane

SELECT * FROM sw_road WHERE waterway IN
(SELECT key FROM pohled WHERE KEY = 'waterway');

Dalsie prikazy boli totozné s tymi, ktoré boli pouZivané pre dlazdicu Ceskej Republiky az na
tvorbu findlnej tabul’ky sw_lucas.

CREATE TABLE sw_lucas AS
(SELECT * FROM pohled
INNER JOIN sw_pol _buf ON sw_pol_buf-landuse = pohled.tag
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WHERE key = 'landuse’)

INSERT INTO sw_lucas

(SELECT * FROM pohled

INNER JOIN sw_pol_buf ON sw_pol_buf.aeroway = pohled.tag
WHERE key = 'aeroway');

a rovnakym spdsobom sa postupovalo aj pre ostatné tagy.
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4. 7.aver

Vysledny raster (binarna maska) nebol vyhotoveny, pretoze prikaz (vid’ nizsie) po
spusteni pracoval neumerne dlho (po troch hodinach bol priebeh zastaveny).

CREATE TABLE lucas_union AS
(SELECT st_union(geom) AS geom from lucas)

CREATE TABLE raster_lucas AS (
SELECT ST_AsRaster(geom,10000,10000,ARRAY['8BUI'LARRAY[118]) from lucas_union

)
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