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Hodnoceni kvality vytvorenych DMR

* 1) Na vektorové urovni — atributova tabulka = napf. rozdil
sloupcl; bodova pole:

* Pravidelny grid — napt. z bunék rastru (Raster To Points), centroidy

polygonu (Create Fishnet)
* Ndhodné generovana — Create Random Points (rozsah, pocet,

min. vzdalenost)

* Mérené body / vertexy geometrii:

* VSechny — Extract Values To Points

* PodmnozZina — Subset Features — rozdéli soubor na zdrojova a testovaci data

*2) Na rastrové urovni

* Na urovni vsech bunék

* Mapova algebra — viz dale

Z¥1.§ RASTERVALU rozdil
280 261.48941 1.48941
280 279.207886 -0.792114
280 279.207886 -0.792114
280 279.207886 -0.792114
280 277757813 -2.242188
285 284 696167 -0.303833
285 281.48941 -3.51059
285 280.914032 -4 085968
275 273.597046 -1.402954
275 27599704 0.99704
275 27599704 0.99704
275 274597137 -0.402863
275 273.483368 -1.516632
275 272 726379 -2 273621
275 272 726379 -2 273621
275 271.834076 -3.165924
275 274 712708 -0.287292
325 325.815033 0.815033
285 284.952301 -0.047699
285 284.952301 -0.047699
285 284.952301 -0.047699
285 283.830902 -1.169098
285 283.3974 -1.6026

12 out of 1012 Selected)




Hydrologické modelovani v ArcGIS

* Povrchové a podzemni analyzy (Spatial Analyst
Tools — Hydrology/Groundwater)

* RozSirena varianta v extenzi ArcHydro

 ZaloZzeno nejcastéji na vytvoreném vyskovém
modelu uzemi (DEM) ve formé rastru (Topo To
Raster)

 Korektnost vychazi z kvality vyskového modelu
* Kombinace s dalsSimi rastry (geomorfologické,

pedologické ai. charakteristikv)
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Hydrologické modelovani v ArcGIS

| Flow Direction | — FIancumuIatiun|
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Hydrological modeling fowchart
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Direction coding
The coding of the direction of flow

* 8 smérl, povolen vzdy jen jednosmérny odtok



Hydrologické modelovani v ArcGIS

*V/ pfipadé hydrologicky nekorektniho DEM: Hﬂlm] mm]
* Sink — Watershed — Zonal Statistics — Zonal Fill - B il sirk

M . Frofile view of 2 sink before and after running Fill

* http://desktop.arcgis.com/en/arcmap/10.3/tools/ D:‘ -

spatial-analyst-toolbox/how-sink-works.htm

L. removed peak
Profile view of a peak before and after running Fill

* Prepocet Flow Direction

* Flow Accumulation
* Sumace bunék vtékajicich do kazdé bunky

0
0
0
0
0
0

* Vychazi z Flow Direction

* Con/Set Null

* Jednoduchy zpUsob prahovani rastru do formy
bitmapy

* Lze vyuZit pro stanoveni vodnich tokl z rastru
akumulace odtoku


http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm
http://desktop.arcgis.com/en/arcmap/10.3/tools/spatial-analyst-toolbox/how-sink-works.htm

*Basin
* Tvorba povodi z rastru sméru odtoku

*Stream To Feature
* Prevod rastrovych vodnich tokd na vektorovou reprezentaci

*Stream Link
* ldentifikace jednotlivych vodnich tok( a pFitokd

*Flow Length
* Vypocet délky usekl vodnich tokd

*Stream Order
* Rozdéleni vodnich tokd podle geogr. systému

Strahler stream ordering Shreve stream ordering
method method




Mapova algebra

{ 2 ArcGIs 105 Help
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/Slope (3D Analyst)
ArcGIS 10.5

License Level: [ pasic [® standard [ Advanced Locate topic

Summary
Identifies the slope (gradient, or rate of maximum change in z-value) from each cell of a raster surface.

Learn more about how Slope works

Illustration
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Slope 3d (TnRasi, OutRas)

Usage
e Slope is the rate of maximum change in z-value from each cell.
e The use of a z-factor is essential for correct slope calculations when the surface z units are expressed in units different from the ground x,y units.
e The range of values in the output depends on the type of measurement units.
= For degrees, the range of slope values is 0 to 90.
m» For percent rise, the range is 0 to essentially infinity. A flat surface is 0 percent, a 45 degree surface is 100 percent, and as the surface becomes more vertical, the percent rise becomes
increasingly larger. See how Slope works for a more detailed explanation of the range of output values with this option.
e If the center cell in the immediate neighborhood (3 x 3 window) is NoData, the output is NoData.
e If any neighborhood cells are NoData, they are assigned the value of the center cell; then the slope is computed.

® When the input raster needs to be resampled, the Bilinear technique will be used. An example of when an input raster may be resampled is when the output coordinate system, extent, or
cell size is different from that of the input.

Syntax

Slope_3d (in_raster, out_raster, {output_measurement}, {z_factor})
Parameter Explanadon Data Type
in_raster The input surface raster. Raster Layer
out_raster Raster Dataset

The output slope raster.

It will be floating-point type.

output_measurement
(Optional)

Determines the measurement units (degrees or percentages) of the output slope raster. string

Pt Bl - ram )L [P PPN I |




Prostorové operace s rastry

Lokalni — prace s jednou bunkou

Fokalni — prace s okolim bunky

Zonalni — prace v zonach bunék

Globalni — prace se vSemi bunkami




Nastroje pro praci s rastry

* Data Management Tools
* Clip
* Ofez rastru podle vektorové vrstvy

* Mosaic

* Spojeni rastri do mozaiky

* Spatial Analyst Tools
* Tabulate Area
* Pocita Cetnost vyskytu prvkl v jednotlivych zénach
* Reclassify

* Umoznuje provést reklasifikaci rastu z plivodnich hodnot na definované uzivatelem
* Zonal Statistics (as Table)

* Vytvafli statistické vystupy pro definované zény (mozno do vrstvy nebo tabulky)



30 | 30 (30 | 30 30 | 30 | 30 | 30 1 1 1 1
30 | 30 ( 30 | 30 30 | 30 | 35 | 30 1 1 X 1
30 | 30 ( 30 | 30 30 | 30 | 30 | 30 1 1 1 1
Before_Ras After_Ras QutRas

CutRas = CutFill (Before Ras, After HRas)

Attribute table: {note: cellsize of input ks 10) Layer:

Rowid| VALUE *| COUNT| VOLUME| AREA
1] 1 13 0] 1300
1 2 1 =500 100
2 3 2 400 200
Volume field: Area field:
0 0
0 0 outras
. VOLUME
* Cut Fill/Surface Volume o |0  pene
s . . ™ Unchanged
* Podobné jako Surface Difference ol I it Loss

* Vypocet a statistika prolozeni dvou rastrovych modell

The Reference Plane is set to ABOVE.
The Plane Height Location intersects the surface.

The Reference Plane is set to BELOW.
The Plane Height Location is set to intersect the surface.




Dalsi analyzy na DEM

* Toolbar 3D Analyst - pouzitelné na rastry i vektorové struktury (TIN,

Terrain) 3D Analyst~ [ nn - @ﬂ 222 k-0 @5_
* Create Contour — vytvari uzavrenou izolinii o vysce v misté kliknuti mysi =
vrstevnice

* Create Steepest Path — vytvari spadnice z mista kliknuti mysi

* Create Line of Sight — na zvolené 3D usecce vymezuje viditelné a neviditelné
oblasti / pfipadné nova mista rozhledu

* Interpolate Point/Line/Polygon — umistuje geometrie na dany DEM
* Profile Graph — vytvofi liniovy graf profilu zvolené linie

* Point Profile — vytvori bodovy graf profilu

* Terrain Point Profile — vytvori bodovy graf nad vybranym terénem



Dalsi analyzy na DEM

* 3D Analyst Tools
* Stack Profile

* Vytvafi profil a dodatecné statistiky

* Interpolate Shape
* Dulezity nastroj pro prevod 2D geometrie do 3D
* VyzZaduje DEM a zvolenou vektorovou vrstvu

* Bez prevodu do 3D geometrie nejsou mozné nékteré typy analyz a nastroje

* Feature To 3D By Attribute
* Jednoduchy prevod do 3D podle atribut(

* Add Surface Information

* Prevadi 3D informace z podkladového povrchu na vstupni 2D geometrii



30 View
raaroc0@un
H: 152. , 160; Segment: (1!

Distance / Delta 52.773/0.160; : (152.773/0. 160) <Unknown unit>

)

3D model Uzemi

* ArcGIS nabizi rizné moznosti pro praci ve 3D:

Implementace nahledu v ArcMap (3D view pro LAS data)

Prostredi ArcGlobe — pro globalni data

Prostfedi ArcScene — lokalnéji zamérena aplikace, vétsi

pocCet moznosti zpracovani a vizualizace dat

ArcGIS Pro — snaha o vytvoreni jediné aplikace pokryvajici

funkcionalitu jednotlivych soucasti baliku ArcGIS




3D model Uzemi - ArcScene

* Zobrazeni a vytvoreni 3D reprezentace v ArcScene:
3D geometrie — bez potreby dodatecného vypoctu vysek

2D geometrie — zobrazeni v nulové vysce - potreba vypoctu 3D
* Na zakladé prenosu zdkladnich vysek z podkladového (jiného zvoleného) povrchu
* Moznost pridat Offset

* Moznost pridat prevyseni

* Pro vektorové prvky moznost nastavit vytazeni z/do urcité vysky

Pozor na on-the-fly transformaci mezi WGS a S-JTSK

Prizpusobeni prostorového rozliseni rastru



Layer Properties
General Source Extent Display Symbology BaseHeights Time Rendering

Elevation from surfaces

Volba povrchu DE

() No elevation values from a surface

M

(®) Floating on a custom surface:

| E:\Rastry\topo

g

| Raster Resolution...

Elevation from features

Mo feature-based heights Volba pFevyéenl'

Use elevation values in the layer's features

Factor to convert layer elevation values to scene units: ‘custom

v | 2,000 <J

Use a constant value or expression:

0

Layer offset

Add a constant elevation offset in scene units: 2000 :

Volba vyskového posunu modelu | | [~

About setting base heights = \—EH—




Layer Properties

General Source Extent Display Symbology BaseHeights Time Rendering

[ ]show MapTips
[ ] pisplay raster resolution in table of contents Nastaveni prevzorkovanl

[ ] Allow interactive display for Effects toolbar

Resample during display using:

| Cubic Convolution (for continuous data) e

Orthorectification
Contrast: III oy, _ ) _ )
Orthorectification using elevation

Brightness: Ij| % Constant elevation: 0
Transparency: Ijl % DEM |®topo j

Elevation adjustment

i

=P Display Quality Z factor: 1
Coarse Medium Normal
. Z offset; 0
Geoid:

Nastaveni kvality zobrazeni

ok | zwsit




Layer Properties *
General Source Extent Display Symbology BaseHeights Time Rendering
Showe: -
= Draw raster as an RGB composite
Vector Field IEI
Stretched
= = ~
RGB Composite Channel Band
Red Band_1 IE‘
Green Band_2 [=]
Blue Band_3 IE‘
[ ] Alpha 1 |E|
EDispIa'_.r Background Value:(R, | .
m5 o o o «=H
Display MoData as
=) Stretch
Type:  Minimum-Maximum v Hstograms..
[ ]nvert
Ptizplisobeni histogramu
[ ] Apply Gamma Stretch: 1,15421 | 1,15421)  1,15421
Statistics
. |Frc|-m Each Raster Dataset -
About symbology W
ok | zust Pousit




Layer Properties X

General Source Extent Display Symbology Base Heights Time Rendering
visibility
(@) Render layer at all times

() render layer only while navigation has stopped

() Render layer only while navigating

Draw simpler level of detail if navigation refresh rate exceeds: 0,750 E second(s)

Effects

Shade areal features relative to the scene's light position

Use smooth shading if possible Nastaveni stinovani

Select the drawing priority of areal features, related to other layers that may z
be at the same location. This helps to determine which feature gets drawn on sceny
top of the other.

Optimize
() Render layer directly from data connection to conserve memary
(@) Cache layer for fastest possible rendering speed

[ ]Enable Rendering with compressed textures

Quality enhancement for raster images Low I High <=

Minimum transparency threshold Low I High Kvallty zvyrazneni rastru

Disable material textures

ok | zust | Poust







Layer Properties bt

General Source Selection Display Symbology Fields Definition Query Joins & Relates  Base Heights
Time Exdrusion Rendering HTML Popup

Extrude features in layer. Bxtrusion turns points into vertical lines, lines into
wialls, and polygons into blocks.

Extrusion value or expression:

0

Stanoveni konstanty nebo
vyrazu vysky extruze

Apply extrusion by:

adding it to each feature's base height -

adding it to each feature's base height
using it as a value that features are extruded to

ZpUsob extrudovani

About using extrusion as 30 symbology







Cviceni c. 1

Struktura a naplnéni jednotlivych cilt viz Cv. 2

V protokolu okomentovat vsechny provadéné analyzy, postupy
zpracovani (napf. hustota ri¢ni sité, interpolace, hydrologické vystupy...),
pouzita data a zkoumané uzemi

Obrazové prilohy (soucast protokolu) minimalné:

> Prehledova mapa uzemi
3x mapa vybranych analytickych podkladt (napr. geologicka, land cover...)
Mapa DEM a vybrana morfometrické charakteristiky (maze byt vedle sebe)

Mapa 3 vybranych sesuvu s grafickymi marginaliemi ve formé profilli téchto
sesuvl (napfr. 3D+graf)

2 x nahled na vytvorenou 3D vizualizaci uzemi — ortofoto + vybrané body, jiné
vhodné prvky

(o]

(o]

(o]

o}

Mimo tyto prilohy je mozné vkladat jakékoliv relevantni obrazky, grafy,
mapy, tabulky, videa, animace...;), které napomohou k osvétleni
vysledk



/droje

GIS a DPZ v geologickych védach v prostredi ArcGIS a jeho extenzi (2007):

o https://web.natur.cuni.cz/ugp/main/staff/martinek/FTP/GISaDPZvGeol2007.p
df

Hydrologické analyzy v distribuovaném prostredi (2010):

o http://gis.zcu.cz/studium/ZaverecnePrace/2010/Silhavy Hydrologicke analy
zy Vv distribuovanem prostredi DP.pdf

ArcGIS Desktop Help
o http://desktop.arcgis.com/en/documentation/



https://web.natur.cuni.cz/ugp/main/staff/martinek/FTP/GISaDPZvGeol2007.pdf
https://web.natur.cuni.cz/ugp/main/staff/martinek/FTP/GISaDPZvGeol2007.pdf
http://gis.zcu.cz/studium/ZaverecnePrace/2010/Silhavy__Hydrologicke_analyzy_v_distribuovanem_prostredi__DP.pdf
http://gis.zcu.cz/studium/ZaverecnePrace/2010/Silhavy__Hydrologicke_analyzy_v_distribuovanem_prostredi__DP.pdf
http://desktop.arcgis.com/en/documentation/

