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Metody fyzicke geografie 3 —17.10. 2017

* Teoreticka cast
Prostorova data

Soufadnicové systémy pouzivané (nejen) v CR

Biologicka data — prehled mapovacich schémat
Environmentalni data (DEM a odvozené parametry)

* Prakticka cast
e Seznameni s vegetacnimi snimky z JMK
e \lypocet HLI, TRI, TWI
* \Vlypocet zastoupeni jednotlivych typl land coveru a biotopU v okoli vegetacnich snimkd



Prostorova data a souradnicovée
systémy



Hlavni typy prostorovych dat v ArcGIS

* Vektorova data (vector data)

* Obraz objektu je tvoren ¢arami, které vzniknou spojenim

lomovych bodU (vertex()

* Pocatek, konec a vertexy jsou zaznamenany svymi souradnicemi
X,Y,Z vdaném souradnicovém systému

* Point, Line, Polygon
* ESRI Shapefile

e .shp —geometrie; .shx — indexy; .dbf — tabulka atributt

e .prj—souradnicovy system; .sbn, .sbx — prostorové indexy;
.shp.xm| — metadata ve formatu XML

e Rastrova data (grid, raster)

* Pravidelnd sit bunék o urcité velikosti, kde kazda burka nese

urcitou hodnotu

* MozZnost jednoduché definice prostorové reference (v hlavicce
textového souboru, nebo ve zvlastnim souboru)

* ESRI Grid, TIFF, JPEG...

Vector Raster

A oinfs
Y| ° P

@ Lesy_CORIME_31.dbf 909 kB
Lesy CORINE_31.prj 573B
Lesy_ CORINE_31.sbn 125 kB
Lesy CORINE_31sbx 10 kB
Lesy CORINE_31shp 29.93 MB

2 Lesy_CORINE_31.shp.xmil 3 kB
Lesy CORINE_31.shx 100 kB

0, C\Users\Divisek\Documents\Studijni materialy\Borja_Spatial modeIIing\Malelials,lScct\WulIdCIimiEurupe,” E@
Soubor Zménit Zobrazeni Volby

« x| @A xBalEEE|/aaas |ENE e ueEe ==
1_AnMeanTemp.asc

ncols 1160

Nrows 874

xllcorner  -10.624991166405

yllcorner  34.791671610437

cellsize  0.041666668839753

NODATA_value -9999

-9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -999¢
-9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -999¢
-9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -9999 -999¢




Souradnicove systémy (coordinate systems)

» Souradnicovy systém je sada matematickych pravidel pro specifikovani zpusobu,
jakym jsou v prostoru prifazovany souradnice bodim
e Zpravidla je definovan svym pocatkem, souradnicovymi osami, jednotkami, polohou a
orientaci os

* Znalost sour. systému je zakladnim predpokladem prace s prostorovymi daty

* Geografické (geodetické) souradnice [A, ¢, H] %
» zemeépisna délka, Sirka, vyska nad elipsoidem
* jsou vyjadreny v uhlovych jednotkach (°) a jsou doplnéné vyskou A
* V ArcGIS Geographic Coordinate Systems z

* Rovinné (kartézské) souradnice [X, Y, Z]
* zpravidla v metrickych jednotkach (m)
* V ArcGIS Projected Coordinate systems 7




Prostorové referenéni systémy zavazné v CR

* Podle Nafizeni vlady 116/1995 Sb. ze dne 19. dubna 1995 jsou na Gzemi CR
zavazné tyto geodetické referencni systémy:

= £ Projected Coordinate Systems
= E National Grids

= & Europe
/ 4] S-JTSK Krovak EastNorth

=l & Projected Coordinate Systems

S-JTSK 102067 5514 =l 2 Gauss Kruger

= 5 Pulkovo 1942
S-42 (Gauss Kriiger) 28403 28403 — =Y pulkovo 1942 GK Zone 3|

ETRS 89 (Geografické souradnice) 4258 4258 T, EE Geographic Coordinate Systems
= & Europe

WGS 84 (Geografické souradnice) 4326 4326 \ 5] ETRS 1989)

UTM pas 33 nad elipsoidem WGS 1984 32633 32633 5 B2 Geographic Coordinate Systems

= E Waorld

&I WGS 1984]

= & Projected Coordinate Systems

*kod pod kterym je systém uloZzen v ArcGIS = Egmﬁ 1084

**kdédd v mezinarodnim registru souradnicovych referencnich systémd =1 E Northern Hemisphere

1 WGS 1984 UTM Zone 33N



Svetovy geodeticky systém 1984 (WGS84)

e Svétoveé uznavany geodeticky standard vydany ministerstvem obrany USA roku
1984, ktery definuje souradnicovy systém, referencni elipsoid pro geodézii a
navigaci (Wikipedia)

V VeV

* Souradnice WGS84 vychazeji ze souradnic zemépisnych, polohu tedy urcime
pomoci zemeépisné déelky, sirky a vysky [A, ¢, H]

* Nultym polednikem ve WGS84 je ,,IERS Reference Meridian®, lezici 5.31 uhlovych
vterin (102.5 m) vychodné od ,,Greenwich Prime Meridian“

BIH-Defined CTP (1984.0)

e Zapis souradnic ve formatu: stupné (°), minuty ('), vteriny (") wes
« 14°28'4.851"E; 49°56'37.385"N

BIH - Defined
Zero

Meridian

(1984.0)




UTM pas 33 nad elipsoidem WGS 1984

e Systém WGS84 je pro ucely GIS aplikaci, casto nahrazovan kartografickym
zobrazenim UTM (Universal Transverse Mercator) nad elipsoidem WGS84

 Valcové konformni zobrazeni 6° polednikovych pasu z elipsoidu WGS84 do roviny
—> Military Grid Reference System (MGRS)

e Kazdy pas ma vlastni souradnicovou soustavu : ‘

\ [ ¢
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. A ln 330 { 32u 33vu 34U 35U : 36U ' 370 38U
lllliﬂ!llllll-lll-li -IIIIIIIIIII-I L
i I v o o Lo oo [ o obfgp R ] IIHM-I-HHHHHHEHIHEIMHE = Q0T W e S
247 307 ) 1 o G : |
| 25 7 8

-I--IEE%I III-II--I!I-III
&v v

! 0T [S3LE [heE2e | 33m il 234w T | 36T | 377, | 38T
X Viina i K |
e L = CoMRLsind Kt R g
%l R R £ e b [ t L A
g 1 e : it 1 ! S
1 43 . —— ; ) f ) {
Q 4 a o o { !
# ol = Y o . |
% | P ¥ | P s [ 30s”( 3184 328 I3SNNSEE.. 354 363 | 37s /| 388
| i ¥ |
T T L y ‘ f
N N . { | A
A | HL o o S S W W S S —— — —
o
’ m

i

0m
£ 4 10
ronmils 0% 5+ g 1. 10000000 4QFJ ...................
o AQFI 16 e,
islo pisn AQF) 12 67 oo
VAR AR VAR 4QF) 123 678 ..........
O ol AQF) 1234 6789 ........

4QF) 12345 67890 ....... precision level 1 m ' J:Eaaﬁ,



Souradnicovy system Jednotné trigonometrickeé sité
katastralni (S-JTSK)

* Civilni soufadnicovy systém pouZivany na Uzemi CR a Slovenska, ktery vychazi z
tzv. Krovakova zobrazeni

» Kfovakovo zobrazeni je dvojité kuzelové konformni zobrazeni v Sikmé poloze,
prevadéjici Bessellv elipsoid do roviny prostfednictvim referencni koule

* Vytvoreno Ing. Josefem Kfovakem, prednostou triangulacni kancelare po 1. svétové valce,
ktera méla za ukol vytvorit takové zobrazeni, které bude nejvice vyhovovat tehdejsi republice

* Souradnice v metrech

A, d) > (U,V)=> (S, D)= (R, D) > (X, Y)

Ny
/
o7

AT NG

Bessellv Gaussova
elipsoid koule




/vlastnosti systému S-JTKS

e Osa X smeruje k jihu, osa Y sméruje k zapadu

* Osa X je obrazem zakladniho poledniku umisténého 42°30° vychodné od nultého
poledniku Ferro

* Drive se jako zakladni polednik pouzival zejména ostrov El Hierro v Ceské literature
oznacovany jako Ferro (soucast Kandarskych ostrovu), ktery byl definovan jako bod 20° na
zapad od Parize

_X | sever

H [0,0] vychod
zapad -Y

jih § +X




Transformace souradnic S-JTSK pro zobrazeni v kartézske
soustave (a tedy i v GIS)

Sour. systém S-JTSK

_X | sever

:Y [0,0] vychod

zapad -Y
jih $+X

Kartézsky souradnicovy systém

+Y 4 sever

X =Y*-1 [0,0]

vychod
Y >

zapad

jih

Y = X*-1



Varianty S-JTSK

S-JTSK_Krovak

WKID: 5513 Aurhority: EPSG

Projection: Krovak

False_Easting: 0.0

False_Northing: 0.0
Pseudo_Standard_Parallel_1: 78.5
Scale_Factor: 0.9999

Azimuth: 30.28813975277778

Longwtude Of_Center: 24.83333333333333

ﬂ”li Center: 49.5

—

XY_ P1ane Rotatwon 0.0
et Ll.Dj

Geographic Coordinate System: GCS_S_JTSK
Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_S_JT5K
Spheroid: Bessel_1841

Ssemimajor Axis: 6377397.155

Semiminor Axis: 6356078.962818189

Inverse Flattening: 299.1528128

S-JTSK_Krovak_East_Nort
WKID: 5514 Authority: E

Projection: Krovak

False_Easting: 0.0

False_Northing: 0.0

Pseudo_Standard_Parallel_1: 78.5

scale_Factor: 0.9999

Azimuth: 30.28813975277778

Longwtude Of_Center: 24.83333333333333
enter: 49.5

Geographic Coordinate System: GCS_S_JTSK
Angular Unit: Degree (0.0174532925199433)
Prime Meridian: Greenwich (0.0)
Datum: D_5_JTSK
Spheroid: Bessel_1841

semimajor Axis: 6377397.155

Semiminor Axis: 6356078.962818189

Inverse Flattening: 299.1528128



Varianty S-JTSK

SmérX/Y Nulty polednik

Greenwich Ferro
EPSG Nazev EPSG Nazev
S-JTSK  jih / zapad 5513 S-JTSK / Krovak 2065 S-JTSK (Ferro) / Krovak

vychod / sever (5514  S-JTSK Krovak East North > 5221 S-JTSK (Ferro) / Krovak East North




Souradnicovy systém 1942 (S-42 a S-42/83)

* Vojensky souradnicovy systém (vojenské T o
topografické mapy az do r. 2005) X

e Zalozen na pricném valcovém konformnim
zobrazeni v 6° pasech

* Gauss - Kriigerovo zobrazeni

=| polednik 0° Greenwich
=S —

'»—o
Or
o

rovn

28kladni |
polednik

24kladnl

* Definovan na Krasovského elipsoidu

* Souradnice v metrech

EPSG Nazev EPSG Nazev
Starsi systémy 28403  Pulkovo 1942 / Gauss-Kruger zone 28404  Pulkovo 1942 / Gauss-Kruger
3 zone 4

Novéjsi systémy 3835 Pulkovo 1942(83) / Gauss-Kruger 3836 Pulkovo 1942(83) / Gauss-
zone 3 Kruger zone 4



Porovnani systemu

=l == Geographic Coordinate Systems
= & World

= 5 Projected Coordinate Systems
= 5 National Grids
= & Europe
S-ITSK Krovak EastMNorth

= 5 Projected Coordinate Systems
=l £ Gauss Kruger
= & Pulkovo 1942
1 Pulkovo 1942 GK Zone 3

14=25'¢,851"E 49°56'37,385"N

Hodnota
merididanové
konvergence
vCR6-7°

|-594855J?1'§| -1153740,493 Meters

|3585092,114 S294757,686 Meters



Dalsi souradnicove systemy

* Evropa

=l & Projected Coordinate Systems
=l & Continental
= &5 Europe

- ETRS 1989 LAEA

e Svét

=l == Projected Coordinate Systems
= = World
5] Mollweide (world)

=l 2 Projected Coordinate Systems
= E World
#] Behrmann (world)




Definovani souradnicoveho systému v ArcGIS

* Kdy je potfeba definovat souradnicovy systém?

1. Pokud jej vrstva (shapefile, rastr) nema predem definovany

2. Pokud vytvarim novou vrstvu

e \Vektorova data

* Define Projection (Data Management)

Layer Properties

| General| Source |Se|ecti0n I Displayl Symbologyl Fields | Definition Query | Labels | Joins &Relatesl Time | HTML Popup|

=S

Extent

Left: -904582.805652 m

e Rastrova data
e Georeferencing

"'E\\, Define Projection

Top: -935234.051435 m

Right: -431727.261296 m
Bottom: -1227334.068664 m

Data Source

# Input Dataset or Feature Class

| Vrstva, které chci nadefinovat sot

* Coordinate System
Souradnicovy systém

4 (1L

Data Type: Shapefile Feature Class -
Shapefile: C:\Users\Divisek\Documents\ArcGIS\GIS data\Biogeog
Geometry Type: Polygon =
Coordinates have Z values: No
Coordinates have measures: Mo
Projected Coordinate Systemn: S-JTSK_Krovak@

o KON e
False_Easting: 0.00000000
False_Morthing: 0.00000000 -

b

Set Data Source...

ok ||

Storno

oK

‘ I Cancel ‘ lEnvironments...‘ l Shows Help >> J




,0n the fly“ transformace

 Jednotlivé vrstvy se budou zobrazovat ve vybraném souradnicovém systému

* Urcuje souradnicovy systém mapového okna, nikoliv jednotlivych vrstev!

* View - Data Frame Properties - Coordinate System  [ermereee —

Feature Cache | Annotation Groups I Extent Indicators Frame | Size and Position

General | Data Frame | Coordinate System lllumination | Girids
AR g | Type here to search - @) | G - 5
[l B2 Favorites -

@3 ETRS 1989 LAEA
@3 ETRS_1989_LAEA
@@ Pulkovo_1942 Transverse_Mercator =

] S-)TSK Krovak EastNorth

@ Unknown_datum_based_upon_the_Krassowsky_1940_ellipsol| |

@ WGS 1984

@ World_Mercator
EJ Geographic Coordinate Systems il
‘| I 3

Current coordinate system:

S-ITSK_Krovak_East_North -
WKID: 5514 Authority: EPSG

Projection: Krovak
False_Easting: 0.0
False_Morthing: 0.0
Pseudo_Standard_Parallel_1: 78.5

Scale_Factor: 0.9999

Azimuth: 30.28813975277778

Longitude_Of_Center: 24.83333333333333

Latitude_Of_Center: 49.5 -

Transformations...

ok || swomo || Poust |




Prevody mezi souradnicovymi systemy v ArcGIS

* Soubor matematickych operaci vedoucich k transformaci prostorovych dat z
jednoho souradnicového systému do druhého

* VVektorova data ., Project F==| === e

- II"IFILIt Dataset or Feature Class -
| Vrstva, u ktere chci zmenit sour. system > &

Input Coordinate System (optional)

* Project (Data Management)

e Rastrova data
. # Qutput Dataset or Feature Class
¢ PrOJeCt raster (Data Management) Vysledna vrstva s novym sour. systémem

# Qutput Coordinate System
Novy souradnicovy systém

WGSS4 S_JTSK Geographic Transformation (optional)

Zpresnujici transformacni rovnice

+
x
1
4

oK ‘ ‘ Cancel | ‘ Environments... | ‘ Show Help >>




/presnujici transformacni rovnice

S_JTSK_To_ETRS_1989_1

S _JTSK _To ETRS_1989 2

S JTSK To_ETRS_1989 3

S JTSK To _ETRS_1989 4 *)
S_JTSK_To_WGS_1984_T>

S JTSK _To_WGS_1984 2

S JTSK _To_WGS_1984 3

S JTSK To WGS_1984 4 *)

S JTSK To WGS 1984 NGA
" JTSK_To_Pulkovo_1942
Pulkovo_1942 To WGS_1984 5

CZ
SK

SK

SK

CZ

SK

CZ, SK

SK

byv. CSSR
CZ

CZ, SK

1622
1624
108254
108252
1623
1625
15965
108253
108270
108202
8202

Position_Vector
Position_Vector
Molodensky Badekas
Position_Vector
Position_Vector
Position_Vector
Geocentric_Translation
Position_Vector
Geocentric_Translation
Position_Vector

Geocentric_Translation

*) Pro zpresnéni transformace mezi S-JTSK a ETRS 1989 nebo WGS 1984 na Uuzemi Slovenska
Esri doporucuje pouzivat ve verzi ArcGIS 10 nové zavedenou rovnici s priznakem _4.

Zdroj: https://www.arcdata.cz/



/presnujici transformacni rovnice

@ untitled - ArcMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
OD2dS B x|o o |db-|11250 B P, Q@@ e (RO k@ E 2RSS DR,
Editor~ Georeferencing - - e = - i,
[£]| Table Of Contents ax
HIEEELE K
% = = Layers °® \
= @ forest JMK sel JTSK NGA & S JTSK To WGS 1984 1
[ ® - - - - -
£ @ forest MK _sel_JTSK_1 @
L]

S _JTSK_To_WGS_1984 NGA

Data Frame Properties

=5

Feature Cache | Annotation Groups I Extent Indicators Frame | Size and Position
General Data Frame | Coordinate System lllumination Girids
A v| Type here to search - @) | G - 5
[l B2 Favorites -

@3 ETRS 1989 LAEA I
@3 ETRS_1989_LAEA
@@ Pulkovo_1942 Transverse_Mercator =

1 5-)TSK Krovak EastNorth

@ Unknown_datum_based_upon_the_Krassowsky_1940_ellipsol| |

@ WGS 1984

@ World_Mercator
EJ Geographic Coordinate Systems il
< | 11l | »

Current coordinate system:

S-ITSK_Krovak_East_North -
WKID: 5514 Authority: EPSG F

Projection: Krovak 3
False_Easting: 0.0

False_Morthing: 0.0
Pseudo_Standard_Parallel_1: 78.5
Scale_Factor: 0.9999

Azimuth: 30.28813975277778
Longitude_Of_Center: 24.83333333333333
Latitude_Of_Center: 49.5 -

Transformations...

1 |

/

Storno ] I Pouzit ]

/

Pri on the fly transformaci ArcGIS 10.2.2 vétSinou nabidne
S _JTSK To_ WGS_1984 NGA - nutné upravit



Biologicka data v biogeografii a
ekologii



/droje biogeografickych dat

1. Vlastni data

2. Prevzata data

a) Sitové mapy rozsifeni druht (atlas data, grid data)
* Vyskyt, pripadné pocetnost druhu, je zaznamenan v pravidelné siti bunék o urcité velikosti
* Data o vyskytu zaznamendvéna pfimo v terénu, nebo z literdrnich a muzejnich dokladd
* Atlasy rozsifeni druh(l — regiony, staty, kontinenty

b) Mapy areall (range maps)
* Polygony reprezentujici arealy druht — ,,expert drawn maps”“
* Generalizované rozsifreni druhu na zakladé terénnich poznatk( a expertnich znalosti autora
* Atlasy, databaze (IUCN)

c) Bodova data (sampling plots)
* Body oznacujici vyskyt druhu, spolecenstva
* Na konkrétnim ,bodé” muze byt zaznamendvano i druhové slozeni — vegetacni data, ptaci, Sneci...
* Vegetalni databaze, databaze AOPK atp.



Sitoveé mapy rozsireni druhu

e Drive grid

* Nyni sit Kartierung der Flora Mitteleuropas (KFME)

4

* Ceska republika
10 x 10 km — 8

[

0

4

46 kvad

* Pravidelna sit bunék o urcité velikosti

ratd

B0

Grid 10’ z.8. x 6’ z.d. — 678 kvadratu
e Zhruba 12 x 11.1 km, 133.2 km?
* Kvadraty se dale déli na Ctvrtiny
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Fig. 10. Summarized distribution from all species of the Red data Book of Germany.
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Sytém sitového (kvadratového) mapovani CR
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Sitové mapy rozsireni druhu

* Pravidelna sit bunék o urcité velikosti

* Evropa
* Universal Transverse Mercator (UTM sit)
* Kvadraty 50 x 50 km

* Odpovida Military Grid Reference System (MGRS)
e Daseclenitazdolm

* Tzv. kompenzacni (lichobéznikové) buriky
* Lichobézniky vyplnujici mista mezi UTM poli

e Ostatni staty v Evropé

e VétsSinou sité 10 x 10 km nebo sité odvozené od
zemepisnych souradnic

* Pro zobrazeni se pouzivaji narodni souradnicové
systémy (jako u nas Krovak)
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CGRSTYPE

3 ‘37-&\

I normal 50 x 50 km cell
M independent seam cell
[ merged over zone border

M widened in E to zone border
™ widened in E to zone border, NE corner out of the zone!
1 widened in W to zone border

M widened in W to zone border; NW corner out of zone!



Vegetacni databaze

Relativné novy zdroj dat
GIVD: Global Index of Vegetation-plot Databases (Dengler et al. 2011)
EVA — European Vegetation Archive

CNFD — Ceska narodni fytocenologicka databaze

0O oo 0 <0.001 [0 <0.01 0 <0.1 0 <1 0 <10 0 <100 O <1e+05


http://www.givd.info/
http://euroveg.org/eva-database
http://www.sci.muni.cz/botany/vegsci/dbase.php?lang=cz
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* Vegetacni snimky z JMK
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Vegetacni snimky z JMK

DOMU = VLOZENI ~ ROZLOZENISTRANKY  VZORCE DATA

=, & Vyjmout Calibri === -
Viogit D@; Kopl-rovat - - U == |e=

- ~ Kopirovat format -

Schranka [F] Pismo IF1
Al M f\ Releve
A B C D E F G

1 |Re|eve _lBiinorefe Year_ Syntaxon Area_m2 Bias_min Y_WGS84
2 108345 NA 1987 29 100 0 48.91139
3 108426 401522 1998 32ABO1 100 0 49.11806
4 108430 401522 1998 32BA03 100 0 48.81806
5 108433 401522 1998 32BA0S 100 0 48.73611
6 108809 401953 2005 NA 400 0 49.39861
7 108811 401953 2005 NA 400 0 49.40278
8 108813 401953 2005 NA 400 0 49.40556
9 108868 401958 2000 NA 300 0 49.30667
10 108869 401958 2000 32AC01 300 0 49.30639
11 108871 401958 2000 32AC02 300 0 49.30611
12 108876 401958 2005 32AD04 100 0 49.31056
13 108879 401958 2005 32AD11 100 0 49.30472
14 108880 401958 2005 NA 100 0 49.30861
15 108885 401959 2004 NA 400 0 49.32184
16 108887 401959 2004 NA 400 0 49.315
17 108901 401959 2004 NA 390 0 49.32
18 108902 401959 2004 NA 390 0 49.31694
19 108906 401959 2004 NA 300 0 49.31639
20 108934 401964 2003 NA 400 0 49.33333
21 108936 401964 2002 NA 400 0 49.33417
22 108938 401964 2003 NA 400 0 49.33417
23 108940 401964 2003 NA 400 0 49.3325
24 108945 401964 2003 NA 100 0 49.3325
25 108947 401964 2003 NA 100 0 49.33306
26 108950 401965 1998 NA 400 0 49.39833
27 108963 401965 1998 NA 400 0 49.39972
28 108966 401969 1986 NA 100 0 49.30583
29 108967 401969 1986 NA 300 0 49.30472
30 108976 401966 1988 NA 400 0 49.37194
21 1annnn  anancr- T 100 A _an a7aan
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Vegetacni snimky z JMK

H - - forest_IMK_species - Excel
ol:e:@ DOMU = VLOZENI  ROZLOZENISTRANKY  VZORCE DATA  REVIZE  ZOBRAZENI  DOPLNKY

=, & vyjmout Calibri === #®- EPZalamovat text Obecny - I::E—| D D €m EX iil 2 Automati
VloZit b Kopirovat - =5 0 Podminéné F ‘; t S‘; \/E’IEI“'t OE? it Forméat [¥] vypinie -

c'm ¥ Kopirovat format I === Slougit a zarovnat nastred ~ &8 - % o §§ 5§ for[:nér:t]clzizz?'jagr;abs;l{(i . bu?k;' [:Z' s'ranl orina ¢ Vymazat

Schréanka [ Pismo [ Zarovnani [ Cislo |F1 Styly Buiiky
Al M Jr | Releve
A B C D E F G H [ J K

1 |Releve _Abies.alba Acer.campestre Acer.negundo Acer.platancides Acer.pseudoplatanus Achillea.millefolium.agg. Achillea.pannonica Aconitum.anthora Aconitum.lycoctonum Actaea.spicata
2 108345 0 0 0 0 0 0 0 0 0 0
3 108426 0 0 0 0 0 0 0 0 2 0
4 108430 0 6 0 0 0 0 0 0 0 0
5 108433 0 0 0 0 0 0 0 0 0 0
6 108809 4 1 0 0 0 0 0 0 0 0
7 108811 8 2 0 7 2 0 0 0 0 3
8 108813 1 3 0 0 5 0 0 0 0 0
9 108868 0 0 0 3 8 0 0 0 2 0
10 108869 0 0 0 8 3 0 0 0 2 0
11 108871 0 0 0 3 8 0 0 0 2 0
12 108876 0 2 0 0 3 0 0 0 0 2
13 108879 0 0 0 0 8 0 0 0 0 3
14 108880 0 2 0 0 3 0 0 0 0 0
15 108885 0 0 0 0 1 0 0 0 0 0
16 108887 0 0 0 0 0 0 0 0 0 0
17 108901 0 0 0 0 0 0 0 0 0 0
18 108902 0 0 0 0 0 0 0 0 0 0
19 108906 0 0 0 0 0 0 0 0 0 0
20 108934 0 0 0 0 0 0 0 0 0 1
21 108936 0 0 0 0 0 0 0 0 0 1
22 108938 0 0 0 0 0 0 0 0 0 1
23 108940 5 0 0 0 0 0 0 0 0 1
24 108945 0 1 0 1 5 0 0 0 0 0
25 108947 0 10 0 0 0 0 0 0 0 0
26 108950 0 0 0 0 46 0 0 0 0 2
27 108963 5 0 0 0 5 0 0 0 0 3
28 108966 0 0 0 0 0 0 0 0 0 0
29 108967 0 2 0 0 2 0 0 0 0 0
30 108976 0 0 0 5 1 0 0 0 0 3
b | forest_J N;K_species r@.) ° B ; ° ° 4 7 . :




Vegetacni snimky z JMK
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Environmentalni data v
biogeografii a ekologii



Environmentalni data

* VVlybér environmentalnich dat vzdy zavisi na:
* typu biologickych dat, ktera mam k dispozici
e otazkach, které resim
e prostorovém meritku
* dostupnosti a jejich kvalité

* Relevantni lehce dostupna data

* Topografie a odvozené parametry reliéfu, klima, vodstvo, geologie v hrubém méritku

Relevantni tézce dostupna data

e pH, pldni a geologické mapy vjemném meéritku, historie vyuziti krajiny, historie
managementu krajiny
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\/zorova data pro ana

* Vegetacni snimky z JMK

e Které environmentalni proménné vybereme
pro analyzy?

Nadm. vyska

- 820 mn. m.



Topograficka data

* Poskytuji informaci o nadmorské vysce
* Vrstevnice
* Digitalni modely reliéfu

 Digitalni modely reliéfu (Digital Elevation Model — DEM)
 SRTM DEM (globalni data)
* rozliseni 3° (cca 90 m na rovniku)
« Digitalni model reliéfu Ceské republiky 4. generace (DMR 4G)
e RozliSeni5x5m
* Digitalni model reliéfu Ceské republiky 5. generace (DMR 5G)
e RozliSeni2x2m

e Zatim nekompletni


http://www.earthenv.org/DEM.html
http://geoportal.cuzk.cz/(S(j2iiubrq5we0f21l24tmcypr))/Default.aspx?lng=CZ&mode=TextMeta&side=vyskopis&metadataID=CZ-CUZK-DMR4G-V&mapid=8&menu=301
http://geoportal.cuzk.cz/(S(j2iiubrq5we0f21l24tmcypr))/Default.aspx?lng=CZ&mode=TextMeta&side=vyskopis&metadataID=CZ-CUZK-DMR5G-V&mapid=8&menu=302

Proménneé odvozené z DEM

* Miry heterogenity reliéfu (teoreticky vyjadruji mnozstvi
raznych stanovist)
» Sklon svahu (slope)
* ArcGIS (3D Analyst tools, Spatial Analyst Tools)

* Terrain Ruggedness Index (TRI)

* Mira ,drsnosti“ reliéfu podle Riley et al. (1999)

* Geomorphometry and Gradient Metrics Toolbox (Evans et al. 2014)
* Vector Ruggedness Measure (VRM)

* Mira ,drsnosti” reliéfu podle Sappington et al. (2007)

e Python skript pro ArcGIS

Evans, J.S., Oakleaf, J., Cushman, S.A. & Theobald, D. (2014) An ArcGlIS Toolbox for Surface Gradient and Geomorphometric

Modeling, version 2.0-0. Available: http://evansmurphy.wix.com/evansspatial

Riley, S. J., DeGloria, S. D. & Elliot, R. (1999) A terrain ruggedness index that quantifies topographic heterogeneity. Intermountain
Journal of Sciences, 5(1-4)

Sappington, J.M., Longshore, K.M., & Thompson, D.B. (2007) Quantifying Landscape Ruggedness for Animal Habitat Analysis: A
Case Study Using Bighorn Sheep in the Mojave Desert. The Journal of Wildlife Management 71: 1419-1426.



http://evansmurphy.wix.com/evansspatial#!arcgis-gradient-metrics-toolbox/crro

Proménneée odvozené z DEM

* Miry vyhrfevnosti stanoviste
* Orientace svahu vUci svétovym stranam (aspect)

* Nelze poutzit primo hodnoty orientace - nutno upravit na odchylku od
1Z, JJZ atp.

* ArcGIS (3D Analyst tools, Spatial Analyst Tools)

* Heat Load Index (HLI)
* Index ,tepelného pozitku“ stanovisté podle McCune & Keon (2002)
* Geomorphometry and Gradient Metrics Toolbox (Evans et al. 2014)

5

fla) = |m — a -

hli = 0.039+[0.808*cos(l)*cos (8)]—[0.196%sin(8)]—[0.482xcos(f (a))*sin(f (a))]

a = slope (radians)

[ = latitude

0 = sIope(radia ns) McCune, B. & Dylan, K. (2002) Equations for potential annual direct incident
radiation and heat load index. Journal of Vegetation Science. 13:603-606.
f(a) =folded slope



http://evansmurphy.wix.com/evansspatial#!arcgis-gradient-metrics-toolbox/crro

Promeénné odvozené z DEM

Miry vihkosti stanovisteé

* Compound Topographic Index (CTI)

» Topographic Wetness Index podle Gessler et al. (1995) a Moore et al.
(1993)

* Geomorphometry and Gradient Metrics Toolbox (Evans et al. 2014)

i —2
cti n tan(0)

a = Catchment area [(flow accumulation + 1) * (pixel area in m?)]
0 = is the slope angle in radians

 Rada variant viz. Kopecky & Cizkova (2010)

Gessler, P.E., Moore, I.D., McKenzie, N.J. & Ryan, P.J. (1995) Soil-landscape modeling and spatial prediction of soil attributes. International Journal of
GIS. 9(4):421-432.

Kopecky, M. & Cizkova, S. (2010) Using topographic wetness index in vegetation ecology: does the algorithm matter? Applied Vegetation Science,
13(4), 450-459.

Moore, I.D., Gessler, P.E., Nielsen, G.A. & Petersen, G.A. (1993) Terrain attributes: estimation methods and scale effects. In Modeling Change in
Environmental Systems, edited by A.J. Jakeman M.B. Beck and M. McAleer Wiley , London, pp. 189-214.


http://evansmurphy.wix.com/evansspatial#!arcgis-gradient-metrics-toolbox/crro

Klimaticka data pro CR

* Atlas podnebi Ceska (Tolasz et al. 2007)

TERMICKA KONTINENTALITA PODNEBI PODLE GORCZYNSKEHO / THERMAL
CONTINENTALITY ACCORDING TO GORCZYNSKI

T smi % 25 26 27 28 20



° Main geological formations
G e O | O I e Upper Tertiary and Quaternary sediments
[ Carpathian flysch sediments
. I Tertiary volcanic rocks
[ Cretaceous sediments
I Limestone and calcareous sediments

I serpentines
[l Proterozoic and Palaeozoic rocks

* Geologicka mapa Ceské republiky 1:500 000
* Geologické mapy 1:25 000 a 1:50 000

GEOLOGICKA MAPA CESKE REPUBLIKY S,
1:500000 A

S L O . Sk, + 4.8

! T |



http://mapy.geology.cz/geovedni_mapy500/
http://mapy.geology.cz/geocr_25/
http://mapy.geology.cz/geocr_50/

Table 2.2. CORINE land cover nomenclature

I_a n d COVe r sﬁrfaces
e CORINE Land Cover (EEA)
* Land cover pro staty EU v
meéritku 1:100 000 .
* Zalozeno na DPZ areas
* Pocatek projektu 1985
* Pravidelny update vrstev
* Global 1-km Consensus [~ L s
Land Cover (Tuanmu & | b Sawaii
Jetz 2014)
* PELCOM
Tuanmu, M.-N. & Jetz, W. (2014) A global 1-km consensus land- 4 Wetlands

* MODIS

cover product for biodiversity and ecosystem modeling. Global
Ecology and Biogeography, 23(9): 1031-1045.

Level 2

1.1. Urban fabric

1.2. Industrial, commercial
and transport units

1.3. Mine, dump
and construction sites

1.4. Artificial non-agricultural
vegetated areas

2.1 Arable land

2.2. Permanent crops

2.3 Pastures

2.4 Heterogeneous
agricultural areas

3.1. Forests

3.2. Shrub and/or herbaceous
vegetation association

3.3. Open spaces with litlle
or no vegetation

4.1. inland wetlands

4 2 Coastal wetlands

Level 3

. Continuous urban fabric
. Discontinuous urban fabric

Er—,
— =
| ]

1.2.1. Industrial or commercial units

1.2 2. Road and rail networks and associated land
1.2.3. Port areas

1.2.4. Airports

1.3.1. Mineral extraction sites
1.3.2. Dump sites
1.3.3. Construction sites

1. Green urban areas
.2. Sport and leisure facilities

. Non-irrigated arable land
. Permanently imgated land
- Rice fields

. Vineyards
. Fruit trees and berry plantations
. Olive groves

. Pastures

2.41. Annual crops associated with permanent crops
242 Complex cultivation

2.4 3. Land principally occupied by agriculture, with
significant areas of natural vegetation

2.4.4. Agro-forestry areas

1. Broad-leaved forest
2. Coniferous forest
3. Mixed forest

1. MNatural grassland

2. Moors and heathland

.3. Sclerophyllous vegetation
4. Transitional woodland shrub

1. Beaches, dunes, and sand plains
2. Bare rock

. Sparsely vegetated areas

. Bumnt arsas

. Glaciers and perpetual snow

1.1, Inland marshes
.1.2.Peatbogs

2.1. 5alt marshes
22 Salines

2.3, Intertidal flats

o o o g


http://www.eea.europa.eu/publications/COR0-landcover
http://www.earthenv.org/landcover.html
http://www.geo-informatie.nl/projects/pelcom/
http://modis.gsfc.nasa.gov/

\/rstva mapovani biotopu CR S

Projekt koordinovan AOPK (implementace NATURA 2000)
Zakladni mapovani 2001-2004(5), od 2006 update

Mapovani v méritku 1:10 000

Tyty biotopl definovany v Katalogu biotop( CR (Chytry et aI 2001)

* Hierarchicka klasifikace — 3(4) urovné
Zakladni kategorie—V, M, R, S, A, T, K, L + X
Mozaiky — procentualni podil biotopu

Drive kategorie reprezentativnosti A az D
Dalsi atributy (mnozstvi mrtvého dreva...)

* Novy katalog biotopl (Chytry et al. 2010)

* Nové mapy rozsireni biotopt v kvadratech 5' x 3'



Krajinné metriky

Pritomnost, plocha biotopu x struktura

Casto pouZivané v krajinné ekologii
e Dalkovy priuzkum Zemé

Diverzita a dominance
Konektivita

Mozaikovitost .

L 4 ~a
Délka hranic JA .

LANDSCAPE ECOLOGY

IN THEORY AND PRACTICE

MONICA G. TURNER
ROBERT H. GARDNER

ROBERT V. O'NEILL




Diverzita a dominance

e Shannon-Wienerutv index diverzity (Shannon & Weaver
1949)

e Bere v Uvahu pocet rtiznych typl land coveru a jejich plochu

— 2i=1(p) In(p;)
In(s)
p; = proportion of the landscape occupied by land cover type i

H =

s = the number of land cover types

* Index dominance je odvozen od Shannon-Wienerova
indexu diverzity : . }
||
_ Hpax + 2.i=1PiIn(p;) e
B Hopax Gversy index N
[10-1.163 o J
p; = proportion of the landscape occupied by land cover typei 113 33> e 100

BN 1513-1.687
Hpax = ln(s) B 1,688 - 2.373



Konektivita/izolace

* Minimalni vzdalenost mezi ploskami

* Pomér plochy nejvetsi plosky daného typu land coveru a
jeho celkové rozlohy v daném uzemi

LC;
RSL' =
Di

LC; = the size of the largest patch of land cover type i

p; = total area occupied by land cover type i

* Nabyva hodnot (0,1)

* 1 =kompletné propojeny typ land coveru (jedna ploska)



Mozaikovitost

* Primérna hodnota z poméru plochy a obvodu kazdé
plosky

n Sk
- (32)

n

M =

S, = area of the patch k
0, = perimeter of the patch k

n = the number of patches of land cover type



Délka hranic

e Soucet obvodu jednotlivych plosek daného typu land
coveru

* Mnozstvi ekotonu




Area-Weigted Average Patch Size

* Velikost plosky je vazena jeji plochou

« Castedné eliminuje zeikmené frekvenéni rozlozeni
velikosti plosek

_Z(S%)
XS0

S, = the size of patch k

Sa



Overlay algebra v ArcGIS



Overlay algebra

* Umoznuje pfiradit hodnoty environmentalnich dat k biologickym datim na
zakladé jejich prostorového prekryvu

* Dava odpovedi na otazky typu:
» Jaky je dominantni padni typ na uzemi pokrytém jehlicnatym lesem?
* Jaka je rozloha rlGznych typul land coveru v jednotlivych okresech, ORP, bioregionech...?
* Jaka je primérna rocni teplota v daném misté, v dané oblasti...”?

e RUzné varianty prekryvu
* |dentita
* Dotyka se
* Prinik
e Leziv
e Obsahuje
* Je ve vzdalenosti




Definice zon

* Predem specifikované THPUTY
* Mapovaci kvadraty, okresy, bioregiony atp.

e Buffery (Analysis Tools)

OUTPUT
DISSOLVE TYPE:
NONE
 Input Features i
| Vektorova vrstva kolem ktere chci udelat buffer - E
% Qutput Feature Class
Nova vrstva buffert
¥ Distance [value or field]
(@) Linear uni1v OUTPUT
g gj,gmer bufferu [eters v DISSOLVE TYPE:
| -] ALL
Side Type (optional)
FULL -
End Type (optional) =
ROUND -
Dissolve Type (optional)
none Maji se prekryvajici se buffery sloucit? v
Dissolve Field(s) (optional)

-

oK ] ’ Cancel ] [ Environments... ] ’ Show Help ==




Zonalni statistiky s rastrovymi daty

* Umoznuji spocitat ruzné statistické udaje pro definované zény
* Plocha, minimum, maximum, prumeér...

» Nékteré pouzitelnéis vektorovymi daty (vétsinou se ale pred samotnym
vypoctem automaticky prevedou na rastr - nizsi presnost)

° Spatial Ana'VSt Tools Vytvofi tabulku, kterd nese hodnoty napr. plochy
jednotlivych typu land coveru v mapovacich kvadratech.

= & Zonal / POZOR! Vektorova data predem prevadi na rastr!

*, Tabulate Area
* Zonal Fill
*. Zonal Geometry

* Zonal Geometry as Table 5 - _ S
#, Zonal Histogram Vytvori tabulku, se statistikami pro jednotlivé zony (max,

-t min, ran mean m, median
*. Zonal Statistics / , range, mean, sum, median, atp)

#., Zonal Statistics as Table



/onal statistics as table

* Pokud se zony neprekryvaji — OK

* Pokud se prekryvaiji, budou se lisit
pocCty bunék, ze kterych byla statistika
pocitana a pro nekteré zony nemusi
vypocet probéhnout!

* Redeni

* Cyklus v ModelBuilderu
* QGIS

® Input raster or feature zone data

IVrstva, kterd definuje zony (shapefile nebo rastr) [~
© Zone field

Sloupec, ktery nese ID jednotlivych zén -
® Input value raster

Rastr, ze kterého se maji pocitat statistiky @
© Qutput table

Viyslednad tabulka se statistikami ]

[#]1gnore NoData in calculations (optional)

Statistics type (option.al) .

Typ statistiky |i’

MEAN

MAJORITY

MAXIMUM

MEDIAN

MINIMUM

MINORITY

RANGE

STD

SUM

VARIETY

MIN_MAX

MEAN_STD




Overlay algebra s vektorovymi daty

INPUT

® L/
INPUT

& ArcToolbox
@ 3D Analyst Tools "
= @ Analysis Tools L FEATURE

L

INPUT

= & Extract

ERASE FEATURE

* Clip
“, Select M

OUTPUT

“, Split ¥

OUTPUT

“, Table Select 1\

[

= & Overlay S

#., Erase

IDENTITY
FEATURE

v

auTPUT

INPUT

* Identity

“, Intersect
* Spatial Join
" Symmetrical Difference
#. Union

dh

INTERSECT
FEATURE

¥

OuUTPUT

ah

*. Update

INPUT

UPDATE
FEATURE

¥

OUTPUT

= @ Data Management Toals

= & General
“. Append
#, Calculate Value
“ Copy
#, Create Database View
“, Delete
#, Delete Identical
* Find Identical

“ Merge
“. Merge Branch
#, Rename
“, Select Data
“, Sort

= & Generalization
#, Dissolve
#, Eliminate

#,, Eliminate Pol

v

INPUTS

OUTPUT

INPUT

\ 4

ouTPUT

%




Priklad pouziti

* Chci spocitat (presné) plochu lesu v okoli 1 km od kazdého vegetacniho snimku

* Presnéjsi (ale vypocCetné narocnejsi) alternativa k Tabulate Area

Calculate Geometry

Property: [Area

Coordinate System

{é} Use coordinate system of the data source:

|PCS: S-1TSK Krovak East North

(" Use coordinate system of the data frame:

|GCS: WGS 1984

Units: Square Meters [sq m]

Calculate selected records only

About calculating geomet I




Overlay algebra pro body

 Spatial Join (Analysis Tools)

* Obecna funkce pro pripojeni hodnot z jedné AT do druhé
AT podle prostorového prekryvu vrstev

* Napf. pro pripojeni typu biotopu k vegetacnimu snimku

® o & Spatial Analyst Tools
&: Conditional
& Density
& Distance
= & Extraction
“ Extract by Attributes
# Extract by Circle

"\ Extract by Mask Pripoji hodnoty z vice rastrd do AT bodové vrstvy.
“\ Extract by Points Vysledkem jsou nové sloupce v AT bodové vrstvy

Extract by Polygon B _
2 Extract b; Recﬁngle / (sloupce Ize predem pojmenovat).

#., Extract Multi Values to Points .. , v 1
#_ Extract Values to Points _, Pripoji hodnoty z rastru do AT bodové vrstvy. Prida

<, Sample jeden sloupec s nazvem ,Rastervalue®




Prehled zdroju biologickych
a environmentalnich dat



Zdroje sitovych dat pro CR

Rostliny
» Databanka fléry Ceské republiky

_ Ceské republlky
[ ) SaVCI POPIS. ROZSIRENI, EKOLOGIE. OCHRANA  ACADEMIA

Série atlasl od Milose Andéry z Narodniho muzea v Praze
« Andéra, M. & Gaisler, J. (2012): Savci Ceské republiky. Academia, Praha
* Biolib, Nalezova databaze AOPK

Karel Slasln) Vladimir Bejcek-Karel Hudec

* Ptaci
Série atlasi od K. Stastného, V. Bej¢ka a K. Hudce Rec hn.mnm,}@.
* 1973-1977, 1985-1989, 2001-2003 5 ey /rPTAKU

M..m..' Y C(sko r(puTmyce

Plazi a obojzivelnici

« Mikatova, B., Vlagin, M. & Zavadil, V. (2001) Atlas rozéiteni plazti v Ceské republice, AOPK,
Brno.

» Moravec, J. (1994) Atlas roziifeni obojZivelnik( v Ceské republice. Narodni muzeum, Praha.
* Biolib, Nalezova databaze AOPK


http://florabase.cz/databanka/

Zdroje sitovych dat pro CR

* Motyli
* Beneg, J. & Konvicka, M. (2002): Motyli Ceské republiky: roziifeni a ochrana | a Il. SOM, Praha
* Mapy dostupné on-line

e Dalsi bezobratli .
° Biolib 51 - 38‘39£0‘4| 4?‘43

1A = 14 17

uauuuus‘w5}&3“55|56575855w51e:sasaassssrlssesro71 727374 75/76 77,78/ 79

ol Motyli Ceské republiky:
Rozsifeni a ochrana |

Butterflies of the Czech Republic:
Distribution and conservation |

3238181288 2/83/2/8(8 1828 §/£88

33/39 401414243 g8/69 70 71/72 73{74 75!76 7778/ 79

56 57/58/59,60 61|62 63/64 65 68/67



http://www.lepidoptera.cz/

THE ATLAS OF

Zdroje sitovych data pro Evropu

A ] Mitchell-Jones, G Amori,

W Bogdanowicz, B KryStufek, P J H Reijnders,
F Spitzenberger, M Stubbe, ] B M Thissen,
V Vohralik & J Zima

Rostliny
e Atlas Florae Europaeae

Savci
» Atlas of European Mammals — mr——
* Data ke stazeni jako supplementum ¢lanku Heikinheimo et al. (2007)

Ptaci

 EBCC Atlas of European Breeding Birds

Oboijzivelnici a plazi
e Atlas of Amphibians and Reptiles in Europe
» Aktualizovana data ke stazeni zde

Heikinheimo, H., Fortelius, M., Eronen, J. & Mannila, H. (2007) Biogeography of European land mammals shows
environmentally distinct and spatially coherent clusters. Journal of Biogeography 34, 1053—-1064.

A picture of bird distribution on a scale
never before realised in Europe!

The EBCC Atlas
of European
Breeding Birds
THEIR DISTRIBUTION

Edited by
Ward J M Hagemeijer
Michael J Blair

v
maa Publixhed for the Buropean Bird Census Counci ¢
% ' byT & AD POYSER g
V]

v ),r

ATLAS OF AMPHIBIANS
AND REPTILES. . . . o=
INEUROPE. .. Y% .. ..

---------------------------------


http://www.luomus.fi/english/botany/afe/publishing/database.htm
http://www.european-mammals.org/php/mapmaker.php
http://www.ebcc.info/atlas.html
http://www.seh-herpetology.org/atlas/atlas.htm
http://www.seh-herpetology.org/Distribution_Atlas/Distribution_Atlas

/droje sitovych dat z ruznych koutu Evropy

* Ptaci
* Spanélsko (http://proyectoavis.com/)
* Finsko (http://atlas3.lintuatlas.fi/)

* Provence-Alpes-Cote d'Azur (http://www.faune-paca.org/)
* Velkd Britanie (http://blx1.bto.org/)

* Savci
* Polsko (http://www.iop.krakow.pl/)

* Obojzivelnici a plazi
* Polsko (http://www.iop.krakow.pl/)



http://proyectoavis.com/cgi-bin/portada.cgi
http://atlas3.lintuatlas.fi/background/copyrights
http://www.faune-paca.org/
http://blx1.bto.org/
http://www.iop.krakow.pl/
http://www.iop.krakow.pl/plazygady
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Klimaticka data (modely)

WorldClim — Globalni klimaticka data

Current, past and future conditions in resolution
of 30 arc-seconds (~1 km)

MéSiéni tepIOty d Sréiky BIO1 = Annual Mean Temperature

BIO2 = Mean Diurnal Range (Mean of monthly (max temp - min temp))
BIOCLIM BIO3 = Isothermality (P2/P7) (* 100)

BIO4 = Temperature Seasonality (standard deviation *100)

BIO5 = Max Temperature of Warmest Month

BIO6 = Min Temperature of Coldest Month

BIO7 = Temperature Annual Range (P5-P6) .

BIO8 = Mean Temperature of Wettest Quarter ¥

BIO9 = Mean Temperature of Driest Quarter

BIO10 = Mean Temperature of Warmest Quarter

BIO11 = Mean Temperature of Coldest Quarter

BIO12 = Annual Precipitation

BIO13 = Precipitation of Wettest Month

BIO14 = Precipitation of Driest Month

BIO15 = Precipitation Seasonality (Coefficient of Variation)

BIO16 = Precipitation of Wettest Quarter

BIO17 = Precipitation of Driest Quarter

BIO18 = Precipitation of Warmest Quarter

BIO19 = Precipitation of Coldest Quarter



http://www.worldclim.org/

&5% CGIARCSI
Dalsi odvozena data

 Global Aridity and PET Database

e Odvozeno z WorldClim

* RozliSeni 30 arc-seconds (~1 km)
* Globalni



http://www.cgiar-csi.org/data/global-aridity-and-pet-database

'.‘n CGIARCSI

Consortium for Spatial Informaticn

Dalsi klimaticka data

e CRU-TS v3.10.01 Historic Climate Database for GIS
e Obdobi 1901-2006
e Globalni data v rozliseni 0.5°

cloud cover
dtr diurnal temperature range degree Celcius 10
frs frost day frequency days 100
pre precipitation mm 10
tmp daily mean temperature degree Celcius 10
tmn monthly average daily minimum temperature degree Celcius 10
tmx monthly average daily maximum temperature degree Celcius 10
vap vapour pressure hecta-Pascals 10

wet wet day frequency days 100


http://www.cgiar-csi.org/data/uea-cru-ts-v3-10-01-historic-climate-database#download

Water Balance Toolbox

e \Water Balance Toolbox (v.2) for ArcGIS
(Dyer, 2009)

 Modelovani aktudlni (AET) a
potenciadlni (PET) evapotranspirace

e Vstupni data
 digitalni model reliéfu
* mésicni teploty, srazky a radiace

* dostupna vodni kapacita ptd

Dyer, J.M. (2009) Assessing topographic patterns in moisture use and stress using
a water balance approach. Landscape Ecology, 24: 391-403.



http://www.ohio.edu/people/dyer/water_balance.html

Pudy

e PGdni mapa CR 1:50 000 a 1:500 000



http://mapy.geology.cz/pudy/

Chemismus pudy

e PUdni pH v rozliseni 4 x 4 km
» Vapnitost pud (3 kategorie)

Calcareous soils -
3




Chemismus pudy

e www.soilgrids.org

* Fyzikalni a
chemické
vlastnosti pud

Globalni vrstvy v
rozliseni az 250 m

Data z pldnich
profild
modelovana
pomoci Random
Forests
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~ Chemical soil properties 4

Cation exchange capacity of soil in cmolc/kg

» Site characteristics

» Physical soil properties

Soil organic carbon content (fine earth fraction) in g
per kg

Soil pH x 10 in H20
Available depths

30cm

Soil pH x 10 in KCI

» Soil classification (TAXNWRB)

» Soil classification (TAXOUSDA)

Opacity 0.8

Soil profiles



http://www.soilgrids.org/

