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Workshop schedule

1. Creating DEM
2. Viewing DEM
3. Setting DEM for modeling

4. Basis parameter of DEM
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Workshop schedule

5. DEM and hydrological elements
6. Flood simulation

/. Query DEM - profiles
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1. Creating DEM
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Realizarea MNAT

1. Importul curbelor de nivel (linie — ESRI Shapefile):
File -> Inport vector data -> Common inport formats [Vv.in.ogr]

2. Select type of flile: ESRI Shapefil e

3. Select location: hone/ freegi s/ dat a/ GRASS/ cur be_ni vel / curbe_ni vel . shp

’j Settings Raster Vector Imagery WVolumes Database Help

Workspace >
Map display >__?= B L%
Import raster data >

Import 3D raster data
Import database table

Export raster map
Export vector map
Export 3D raster maps
Export database table

Link external formats

Manage maps and volumes

WOW W W W WV YV Y Y

Map type conversions
Georectify

Graphical modeler
Run model

NVIZ (requires Tcl/Tk) [nviz]
3D image rendering [m.nviz.image]

Bearing/distance to coordinates [m.cogo]

Cartographic Composer [ps.map]

Launch script Python shell

Exit GUI Ctri+o !using OGR.
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Settings

Load settings: | < | | Save ‘

Source type

® [File, © Directory ) Database O Protocol

Source

File: | fhome/freegis/data/GRASS/curbe_nivel/curbe_nivel.shp ‘ ‘ Browse

Format: | ESRI Shapefile <

List of OGR layers

Layerid Layer name Name for GRASS map (editable)

@1 curbe_nivel.shp curbe_nivel

R

Options-

[] Do not clean polygons (not recommended)

[] Extend location extents based on new dataset

v Overmide dataset projection (use location's projection)
[] Limit import to the current region

[] Do not create attribute table

[1 Change column names to lowercase characters

[] Create 3D output

[] Allow output files to overwrite existing files

Add imported layers into layer tree

Commanddialogl | Import | | Cancel
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Realizarea MNAT

Definim proprietatile mediului de lucru:
Settings -> Region -> Set region

File Settings Raster Vector Imagery Volumes Database Help

DI RS %M
/BinlBEeo @9

[» Click here to show search module engine

(Wed Nov 23 ©8:80:29 2011) [~]
g.region -p [
|projection: 1 (UTM)
Zone: 35
|datum: wgs84
iellipsoid: wgs84

north: 4989526.35599137
| south: 4980453 .95868951

(west: 436941.61157139

least: 443378.740706081

nsres: 1.08004379

lewres: 1.000020806

| FOWS @ 9872

|cols: 6437

|cells: 58306464

(Wed Nov 23 08:00:29 2811) Command finished (8 sec)

L

|
[<] i |
|

| Clear output | | Save output | | Clear cmd |

Map layers | Command console Search module | Python shell
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Realizarea MNAT

'giregion [general] [SEE)
-&; Manages the boundary definitions for the geographic region.
_ I/./ Existing = Bounds - Resolution Effects = Print T
Utlllzam funCtia g r egl on. .l-hlumberof rows.in the néw region: | | (rows=value) H
.Selectam tab-ul: Rezolution. g E— -
.Setam rezolutia utilizand campul Grid | number of columns in the ne| Managesthebmwﬁ-'-Ej{ffff:fémpmmgim =k
resolution 2D introducerea valoarea 10|!° B : e rrerieg. e s (e T
(unitatea de masura fiind metru). Grid resolution 2D (both nort!| - <. rom defauit region | - m
-Selectam tab-ul: Existing 28 0 Saveas defaultregion e
.introduem Tn Set region to match this | 32 rid resolution (north-sou | St ErtEgenfommenesiesen m
vector map numele hartii vectoriale care | [multple] Set region to match this raster map: B (rast=name)
trebuie sa fie convertite Tntr-un raster, Tn | Nerth-south grid resolution 2 | )
. o ! . | Set region to match this 3Drastermap{bothEDandBDva_IEesjz (rast3d=name)
contururi cazul nostru. Odata ce afi : : | ™
terminat faceti clic pe Run. Acum, |East—west grid resolution 20: [multiple] Set region to match this vector map: : (vect=name)
regiunea curenta acopera intreaga harta AR o |
cu contururi rezolutie de 10 metri. T B [ e—— 5
[] Cl.ose dialo.g.; on finish =Tm T W TR
g.region res=10 [ Close dialog on finish
|g.region vect=curbe_nivel@PERMANENT res=10
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Realizarea MNAT

3. Conversia vector in raster:
dat a/ GRASS/ cur be_ni vel / curbe_ni vel . shp

Utilizam functiav. t o. rast: File -> Map tvne conversions -> Vector to raster

@ v.to.rast [vector, raster, conversion] I=EE
Selectam tab-ul Required ‘y Converts (rasterize) a vector map into a raster map.
Required | Selection | Attributes | Optional i |
.Introducem datele vectoriale Name of input vector map: - (input=name)
(cur be_ni vel) | curbe_nivel @PERMANENT |v|
Name of |mpu’[ vector map Name for output raster map: - (output=name)
| contours| I |
(Cont our S) Source of raster values: - {(use=string)
Name fror output raster map & )
(attr)
Name of imput vector map
| inchide | | Run | | Copy | | Ajutor |
¥ Add created map(s) into layer tree
[[] Close dialog on finish
\v.to.rast --overwrite input=curbe_nivel@PERMANENT output=contours use=attr column=
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Realizarea MNAT

. Selectam tab-ul: Attributes
Name of ccolumn for “attr ~ parameter
coloana dupa care se face conversia - altitudinea (I D)

L3

_ ‘5‘ Converts (rasterize) a vector map into a raster map.

4l R.na‘qui.rvalz.:l | Selection - Attributes | Gpti.ona.l i kX
Mame of column for 'attr' parameter (data type must be numeric): (column=name)
|ID v |
Mame of color definition column (with RRR:GGG:BBB entries): (rgbcolumn=name)
| v]

Mame of column used as raster category Ia_bels: (labelcolumn=name)
| v ]
| inchide | | Run | | Copy | | Ajutor
| Add created map(s) into layer tree
[] Close dialog on finish
v.to.rast --overwrite input=curbe nivel@PERMANENT output=contours use=attr column=
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Realizarea MNAT

Display: - Location: S
AT EAR R R Pepely- SRy

[ Coordinates - 2 ]| . | Render
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Realizarea MNAT

4. Realizarea MNA - utilizam functia: r. surf. cont our
Raster -> Interpolate surfaces-> Raster contours

Functia r. surf. cont our creeaza o harta a altitudinilor dintr-o harta a curbelor rasterizata.
Algoritmul de interpolare: interpolare liniara (linearly interpolates)

y
% Surface generation program from rasterized contours.

Required | Optional Command output Manual 10 x|
Name of existing raster map containing contours: - {input=string)
| contours@PERMANENT | v|
Qutput elevation raster map: = (output=string)
| model10m| |~

| inchide | ‘ Run | | Copy | | Ajutor |

| Add created map(s) into layer tree Run the command (Ctri+R)
[] Close dialog on finish
r.surf.contour input=contours@PERMANENT ocutput=model10m
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Realizarea MNAT

444643.17; 4981704.23 | Coordinates || | ¥ Render

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA



FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

Realizarea MNAT

Rezultatul obtlnut Modelul Numerlc Altlmetrlc + curbele de nlvel

"# p ﬁ 3:2 6@ ﬁ . i’. _ -zView -

438532.31; 4983616.88 | Coordinates || _ | & Render
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2. Vizualizarea MNAT
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Vizualizarea MNAT

1. Selectam tipul de fisier: Arc/ I nfo ASCII Gid
2. Selectam locatia: honme/ fr eegi s/ dat a/ GRASS/ nodel / nodel 5m asc

3. Bifam: Override projectionsiAdd Inported |l ayers into | ayer tree
3. Apasam butonul: | npor t
In fereastra GIS Layer Manager, la optiunea

Settings ~ Conmand out put, va apare urmatorul mesaj:
Load settings: | % | | Salveaza | S— = s -
Source type- i M @:—"'ﬂ Lﬁb E@ ,-\. ils ._Q:.;
@ File O Directory O Database O Protocol File Settings Raster Vector Imagery Volumes Database Help
Source name -

. 3 ; ri}l =i = gt
File: | /homeffreegis/data/GRASS/model/model5m.asc || Browse E‘ :_— @ \% -—ﬂ | % -—G l L3 | . e @
Format: | Arc/info ASCII Grid z [» Click here to show search module engine

{Tue Aug 23 09:07:50 2011}

- List of GDAL layers
r.in.gdal input= ,"hcmef'freegls#data#GRhSS#modelf’modelﬁm asc output=model

Layer Layer name Name for GRASS map
@1 modelSm.asc modelsm Raster map ::r':;Jv—- Sm>» already exists and will be overwritten

Ove iding pro] jection check

".‘_:."da r'cunn ete. Raster map <modelim> created.

(Tue Aug 23 09:07:50 2011] Command finished (0 sec]

(] 1l | 1]
Options

[ Keep band numbers instead of using band color names

[C] Extend location extents based on new dataset

[] Force LaULon maps to fitinto geographlc coordinates (90N,S; 180E,W) ' s
[ Clear output l | Saveoutput | | Clear command | |

] I0vemde pm]ectlon {use location’s pm]ectlon)

[] Allow output files to overwrite existing files
= - ; Map layers | Command console| Search module
| Add imported layers into layer tree

| command dialog | | Import | | Renunta |

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA
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Vizualizarea MNAT

Pentru vizualizarea stratului: Click dreapta de mouse si din meniul contextual alegem:

8 GRASS GIS Map Display: 1 - Location: Tutorial [=][2][x]

s e | [BEelLrR AR 1B|5S Zoomto selected map(s)

e

SRASS GISILayer-Manager:

File Settings Raster Vector Imagery Volumes Database Help

& & &% MM L& =

Display 1 x|

[F] k& modelSm@Tutorizllag

Change opacity level
|  Properties

| el UL N-.._ o :,--,". |
Set r:ontifhutational region from selected mapis)
Zoom to selected map(s) (ignore NULLs)
Set computational region from selected map(s) (ignore NULLs)

Set color table
Histogram

| Profile

|d.rast -0 map=modelSm@T  mMetadata

| Map layers Command ¢

1440429.26; 4982164.66 [ Coordinates ¢ | [ & Rend
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Vizualizarea MNAT

Pentru selectarea zonei: Click dreapta de mouse si din meniul contextual alegem

= GRASS GIS Map Display: 1 - Location: Tutorial (=][=][x]]

. — . Set computational region
[ @ & e e B ORI O Q|| EA
AATRA hR 2% 2 o od o8l o | from sel ected map(s)

File Settings Raster Vector Imagery Volumes Database Help

& ® & %% MG = @

w -biSPii-I}‘ 1| 4 b X

@ &, model5m@Tutoriz

Remove
Rename

Change opacity level

Properties
Zoom to selected map(s)

Zoom to selecte&mapls‘l (ignore NULLs)

Set computational region from selected map(s) (ignore NULLs)
Set color table

Histogram

Profile

|d.rast -0 map=model5m@T|.: Metadata

| Map Iayers-_ Command ci

|440367.78; 4982128.79 [ coordinates | || [ ¥ Rend
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Vizualizarea MNAT

Raster > Terrain analysis > Shaded reli ef

o

g GRASS GIS Map Display: 1 - Location: Tutorial AR

x

E |

54 Sa Se

& [ & ‘E‘ AER - IBONC)

File Settings | i:

L

[a &

-[ii-sp_l-ay .

Develop raster map
Manage colors
Query raster maps

Buffer rasters

Closest points

Mask

Raster map calculator

>

Neighborhood analysis >
Overlay rasters >
Solar radiance and shadows >
Temam analysis | Cumulative movement costs
Transform features > Cost surface
Hydrologic modeling > Least cost route or flow

Map Iayers?. Groundwater modeling ) [ Sha %{,.

! '|  Landscape structure modeling > Slope and aspect

|r.shaded.relief - :

| Landscape patch analysis > Terrain parameters
Wildfire modeling >__ Textural features
Change category values and labels > visibility

|440285.80; 4981954.59 | Coordinates | 3 || | ¥ Rend Concentric circles Distance to features

Generate random cells > Horizon angle
Generate surfaces bl

Generate contour lines
Interpolate surfaces

Report and statistics

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA




FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

Vizualizarea MNAT

Lal nput el evati on nmap alegem: nodel SmM@ERMANENT si apasam Run apoi Cl ose

il lief el HEE
\'{;r Creates shaded rellef map fmm an elevatmn map (DEM).
Required | Optional | Command output | Manual | & ef EEE]
Input Elevatlon map ' . . ¥ Creates shaded relief mapfrom an elevatlonmap{DEM)
H:l » Required | Optional - Command output = Manual | 4%
(Toe Aug 23 00:26:40 2011)
r.sha’ded.rellef ——overwrite map——model5uiETutori=al
Calculating shading, please stand by
Color table for raster map <modelSm. "ade.‘h set to 'grey'
Shaded relief map created and named <model5m.shade». Consider renaming.
(Tue Bug Z3 09:26:41 2011) Command finished (1 sec)
[] il 1]
- i . | Clear output Save output
| inchide | | Run | | Copy | | Ajutor | e p | s P |
W Add created map(s) into layer tree | Inchide | | Run | | Copy | | Ajutor
[[] Close dialog on finish | Add created map(s) into layer tree
Ir.shaded.relief --overwrite map=model5m@Tutorial ["] Close dialog on finish
[r.shaded.relief --overwrite map=modelSmi@Tutorial

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA
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Vizualizarea MNAT

In fereastra GRASS 3 S Layer Manager, schimbam ordinea de afisare a stratelor astfel:
1. nodel SMA@PERVANENT
2. nodel 5m shade @ERMANENT

[ GRASS GIS Map Display: 1 - Location: Tutorial |

P T i A
P ® g & ‘ﬁ‘ ROy & CTSE R iRt

ile Settings Raster Wector Imagery Velumes Database Help

EH ms & %M NG =

I=n

 Display 1 4 b x
;. model5Sm@Tutoriallonacibe o
| ki modelsm@ S
- & | ¥, model5m.shade@
- Rename
Pmpeﬁies

Zoom to selected map(s)

Set computational region from selected map(s)

Zoom to selected map(s) {ignore NULLs)

Set computational region from selected map(s) (ignore NULLs)

Set color table
Histogram

| Profile

d.rast -0 map=model5m@TL  Metadata

Map layers | command ct

Click dreapta pe

440429.26; 4982256.88 [ coordinates ¢ | | ¥ Rend nodel Sn@ERIVANENT
si alegem

Change opacity |evel
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Vizualizarea MNAT

In fereastra Set opacity, selectam opacitateala50 unitati

s s [BESPLHAMLIIE B

& GRASS GIS Map Display: 1 - Location: Tutorial TE[E‘

o GRASS GIS Layer Manager [=][3](x]
File settings Raster Vector Imagery WVolumes Database Help
da® & ®O&NMMNMRLI )

. Display 1 | T

[ j.g,, model5m@Tutorial {opar;i_t_)_r.- 100%) I

- | . model5m.shade@Tutorial

s

transparent

| Map layers| Command console | Search module

|d.rast -o map=modelSm@Tutorial

440429 .26; 4982256.88 | Coordinates 2 || | @ Rend
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Vizualizarea MNAT

Rezultatul final

N GRASS GIS Map Display: 1 - Location: Tutorial (=][a](x]

A

s [BevlLPRNAs &

B

File Settings
& o ® & % B%N MG &

Display 1 b x|
e ] . —
- & | ¥, model5m.shade@Tutorial

Map layers Command console | Search module

|d.rast -0 map=modelsm@Tutorial

1440439.51; 4982062.18 | Coordinates ¢ || | ™ Rend

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA
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Vizualizarea MNAT

Vizualizare 3D
In fereastra GRASS 3 S Layer Manager efectuam: File > NVI Z

\,E GRASS(GIS Layer Manager 19w B 5]
Conﬁg Raster Vector Imagery Volumes Database Help
Workspace > Q{J L =
i/ A 2 =
Import raster data >
Import vector data >l
Import 3D raster data bBpacity: 50%)
Import database table > IENT (opacity: 100%)

Export raster map >
Export vector map

Export 3D raster maps
Export database table

Manage maps and volumes
Map type conversions

WOW N N W

Georectify

By
Bearing/distance to coordinates

Postscript plot [

ymmand output
Exit [ e
Cmd =

| nviz -- nviz - Visualization and animation tool for GRASS data.
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Vizualizarea MNAT

Vizualizare 3D

Alegem la Nane of raster(s) for Elevations: nodel S@ERVANENT, iar la Nanme of
raster map(s) for Col or: nodel @ERMANENT sirulam comanda.

© ‘nviz [raster, vector, visualization] EEE
/ ’5‘ nviz - Visualization and animation tool for GRASS data.

Raster = Vector | Optional | Command output | 9 Fx |
[multiple] Name of raster map(s) for Elevation: {rql_re_.f\.ration=name}
I modelSm@Tutorial “ v |
[multiple] Name of raster map(s) for Color: o (color=string)
[rodelsm@Tutorial V)

[multiple] Name of existing 3d raster map: ~ (volume=string)
|, v

inchide | | Run | | Copy | | Ajutor |
frwiz elevation=model5m@Tutorial color=model5m@Tutorial

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA




FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania
Vizualizarea MNAT

Vizualizare 3D
Rezultatul final:

- NVIZ_ il s | ELIER ]
Eile Appearance Visualize Scripting Help

[

' DR Clear |

cancel |

Automatically render display: i

Show features: Main features.. — | Decorations... _.|

View method: + eye we GEenter - Ty none  —

Look M

here

center W E :I,P.Eigm. ey

f [a7a74 | [2.000

top N

reset *} -
| [ =

perspectiveﬁSS.D lwistiﬁtl
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Vizualizarea MNAT

Vizualizare 3D

Schimbarea proprietatilor de vizualizare

Se face cu optiunea Li ghti ng Panel : Apparence > Lighting

Lighting Panel |
Light source position Light color
R N | |
HEdIUII
Height 11 . .. . . . .
W »\E I% ' aeenfio  Li ght source position: directia de iluminare
| L . -
5 swe[io LI ght col or: modifica nuantele de culoare

_| Fallow surface viewpoint Light intensity

W Show lighting model | I Li ght i ntensity: modifica intensitatea luminii
Brightnesslﬂ.a
-
Amhbient|0.2
Reset | Close

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA
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Vizualizarea MNAT

Vizualizare 3D

Schimbarea proprietatilor de vizualizare

I NVIZ. Err=EtE

DR&W | Clear | Cance |

Automatically render display: W

Show features: Main features.. _.| ecorations
¥ e

view method: ve - CBAtEr s My nOne  —
¥l

Look
here
W £ j Eight zzzzz gl
I 47474 | [1.000
]
=

Reset Close |
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3. Pregatirea MNAT pentru
modelare raster

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA



FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

Pregatirea MNAT pentru modelare

Calitatea MNA determin a calitatea analizei geomorfologice.
Chiar si cei mai sofistica ti algoritmi de procesare sunt in imposibilitate de a

rectifica erorile din MNA de intrare. Calitatea par  ametrilor suprafe tei pentru

aplica tiile geomorfologicedepind de mai mul  ti factori

(Accuracy of local topographic variables derived fr om digitalelevation models, Igor Florinsky, 1998)

.fugozitatea suprafe tei terenului;

.densitatea de prelevare a probelor;

.algoritmul de ob tinere a MNA,;
.rezolu fia vertical a;

lipul de analiz a geomorfologic a.

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA
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Pregatirea MNAT pentru modelare

MNA

__1- Suprafata

- ——— . ——— - ---ﬂ —— - ———— - —— - ——— - —— - e e e - -
" Rezolutie
Orizontala (grid)

Elementele MNA

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA
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Pregatirea MNAT pentru modelare

Chiar si cei mai exac ti algoritmi vor avea ca rezultatin ie  siri eonate
in cazul in care MNA de intrare este de proast a calitate sau

necorespunz atoare pentru aplicatiile alese.
Inainte de realizarea diversilor parametrii ai tere  nului

Trebuie urmate diverse proceduri pentru a imbun  atati calitatea MNA.
Aceste proceduri sunt disponibile Tn multe pachete de programe sub numele

de DEM pr ocessi ng sau DEM pr epar ati on.
In GRASS GIS -Fi |l NULL cells
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Pregatirea MNAT pentru modelare

In principiu, orice prelucrare de MNA are trei obie  ctive principale:

. eliminarea erorilor,
e 0 aproximare mai bun a a suprafe fei terenului,

e 0 aproximare mai bun a a proceselor hidrologice / ecologice
(cum ar fi debit, radia {ii etc).
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Pregatirea MNAT pentru modelare

ldentificarea erorilor:

In SE regiunii se afla un gol

- GRASS GIS Map' Display: 1 - Location: Tutorial (=] (=) ()

0 =] ¥ & I_,-I;__I .i-_- "5 ~y ~
Lla € = Elf{! o P2 3 s e ik
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Pregatirea MNAT pentru modelare

Umplerea “golurilor ~
Nivelarea “varfurilor -

Golurile (sinks) sunt elementele care au fost
Introduse la generarea MNA.

Eliminarea golurilor este un pas de pre-procesare, determinat a
in principal de ¢ atre aplica tiile hidrologice in care o re {ea
hidrologic a corect a este cea care simuleaza fluxulde ap a

pe suprafa ta solului

(Tarboton, D. G., R. L. Bras and |. Rodriguez-lturb e, (1991), "On the Extraction of Channel
Networks from Digital Elevation Data," Hydrologic P rocesses, 5(1): 81-100).

Golurile sunt completate progresiv (prin cre  sterea cotei lor)

pana la atingerea punctului cel mai mic scurgere este a  tins
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Pregatirea MNAT pentru modelare

Umplerea “golurilor ~
Nivelarea “varfurilor =

M = (T
—H—‘ —H_‘ Ciwarf fals
M = W

Wigaura Urmpliita
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Pregatirea MNAT pentru modelare

File Settings Raster Vector Imagery Volumes Database Help

Sime s %%k B R

Display 1 X

Rename

Change opacity level
Properties

Zoom to selected map(s)

Zoom fo seEcted map(s) (ignore NULLs)

Set computational region from selected map(s) (ignore NULLs)
Set color table

Histagram

Profile

Metadata

Map layers Command console Search module

Deflnlrea zonel de procesare

EEIE

File Settings Raster Vector Imagien.nI Volumes Database Help

ElEes & BB ENMR R B 2

P Click here to show search module engine

(Mon Oct 3 ©8:41:08 2011) Command finished (@ sec) -]
(Mon Oct 3 ©8:48:41 2011)

g.region rast=modelSm@PERMANENT -p

projection: 1 (UTM)

Zone: 35

datum: wgs84 Ds\

ellipsoid: wgsB84

north: 4983391.76943546

south: 4980722.351 L
west: 438128.311

east: 440557.78171093

nsres: 4.99891093

ewres: 4.99891093

rowWs : 534

cols: 486

cells: 259524

(Mon Oct 3 ©8:48:41 2011) Command finished (@ sec)

L] 1 i IT|

! Clear output | | Save output | | Clear command

I.Ul.ap.l.ayers Command console Search module

In fereastra de manipulare (Layer Manager) click dr  eapta pe strat>
Set conputational region from sel ected nmap(s)
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Pregatirea MNAT pentru modelare

L GRASS GIS'Layer Manager

HIEIE

Umplerea “gO|ur||0r - File gettingsi____--- j\_fgctor lmage gllume Qlatabase Help
> B2 : o
4" =
>

- Develop raster map
] g &
il Manage colors

. (L] A . (L]
N |Ve I area Varfu rl I Or |~ Display Query raster maps
@ﬁf..mod? Buffer rasters
¥ mod¢ Closest points

Mask
Raster map calculator

GRASS GIS>r.fillnulls S R

Solar radiance and shadows

umple pixelii din zonele fara date Terrain analysis

Transform features

Hydrologic modeling

I Map layers | Groundwater modeling

Landscape structure modeling

rfillnulls - Fills Landscape patch analysis

Wildfire modeling
Change category values and labels

Concentric circles
Generate random cells
Generate surfaces
Generate contour lines

WolW W W W W

>

> plines interpolation

>
>

b
>

4 x

Report and statistics

Se face cu optiunea
Raster > Interpolate surface > Fill NULL cells
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Bilinear from raster points
Bilinear and bicubic from vector points

IDW from raster points
IDW from raster points (altemate method for sparse points)
IDW from vector points

Raster contours
Regularized spline tension
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4. Parametrii de baz a ai MNAT
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Parametrii de baz a ai MNAT

Raster > Terrain analysis

Cumulative movement costs
Cost surface
Least cost route or flow

Shaded relief

Slope and aspect
Terrain parameters
Textural features

Visibility
Distance to features

Horizon angle
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4 ) geo-spatial.org Parametrii de baz a ai MNAT

Paramatrii de baza ai MNA
pot fi deriva ti direct dintr-un MNA f ara a cunoa ste zona reprezentat a

Parametru Descriere
Hipsometria Distributia de valori altitudinale
Panta Inclinarea suprafetei
Orientarea versantilor Directia versantilor in functie de punctele cardinale

Curbura in plan (orizontala, | Reflecta schimbarea orientarii versantilor si influenteaza
tangentiala) convergenta/divergenta curgerii apel (Primul mecanism al acumularii)

Curbura in profil (verticald) | Reflecta schimbarea unghiului pantei care controleaza deplasarea
maselor in lungul acesteia (Al doilea mecanism al acumularii)

Expunerea vizuala Intinderea zonei vizibile

seminariile geo-spatial.org Bucuresti 7-8 octombrie 2011



FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

Parametrii de baz a ai MNAT

Importam zonadelucru: File > Inport raster data > Common inport formats
B ]

Settings
Load settings: | o i Save I

Source type
| @ File ) Directory () Database () Protocol

Source name
| File: ‘jhomeﬁreegisfdatafﬁRASS,r‘mc-delfdem 10wgs.asc | | Browse

e

Format: | Arc/info ASCII Grid s

List of GDAL layers
Layer Layer name Name for GRASS map

&1 demlowgs,asc derﬁll-()'wgs

- Options
[ Keep band numbers instead of using band color names
[T] Extend location extents based on new dataset
[[] Force Lat/Lon maps to fit into geographic coordinates (90N,S; 180E,W)
/| Override projection (use location's projection)

[l |Allow output files to overwrite existing files|

1 Add imported layers into layer tree

|Command dialog| | Impqt | | cancel |
Import selected layers
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'4“"5? geo-spatlal org

An plagani place o A geokmeiorpe L ogeoliang

Parametrii de baz a ai MNAT

Importam zonadelucru: File > Inport raster data > Common inport formats

[ GRASS GIS Map Display: 1 - Location: Tutorial mEa| ¢ 'GRASS GIS Layer Manager ()=
- = £ & O O O E | A |7 O - T.|| Hle Settings Raster Vector Imagery Volumes Database Help
S A PN L B g & [ B = S i B —
: - - Hms & BBREEOBHLRIE @

Display 1 X

" den&ﬂwgs@PERMiNENT (opacity:100% ) Jf |

4

| Map layers Command console | Search module

443995.87: 4985656.40 | Coordinates a] |V Render

seminariile geo-spatial.org Bucuresti 7-8 octombrie 2011
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Parametrii de baz a ai MNAT

Importam zonadelucru: File > Inport raster data > Common inport formats

G GRASS GIS Map Display: 1 - Location: Tutorial MmER &

B o = |/ e, Y ) & e . Flle Settings Raster Vector Image-r),r Volumes Database Help
® g s B PP L & g @ [ven] r

|4 Dlsplayl | 4 FX

Remove

Rename

Change opacity level
Properties
Zoom to selected map[s)

T R L R T S R R = -.1 Sl b oL i Mo

Zoom to selected mapl(s) tlgnore NULIj‘J od

Set computational region from selected map(s) (ignore NULLs)

Set color table
Histogram
Profile
Metadata

L ‘_ | Map layersi Command console | Search module

|441516.4D; 4985622.20 _| Coordinates Bl | ¥ Render
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Parametrii de baz a ai MNAT

Interogarea datelor raster — harti geomorfologice

Executam: Raster > Terrain analysis > Sl ope and Aspect

File 5Settings | Rast l Vector |magery Volumes Database Help
=i Cevelop raster map L = .
3| T 4 ' ek
| l:“l =8 < Manage colors » _':' @ *

Display 1 Query raster maps > sl
& | ¥, dem Closest points ' |
- Mask

Raster map calculator

Neighborhood analysis >
Overlay rasters >
| Solar radiance and shadows >
Cumulative movernent costs i erralr analysis P |
Cost surface Transform features
Least cost route or flow Hydrologic modeling »
Shaded relief Groundwater modeling
4 RsE J Landscape structure modeling >
Tarrain pargmeters Landscape patch analysis >
Textural features Wildfire modeling >
Visibility Change category values and labels >
Distance to features Concentric circles
Horizon angle Generate random cells >
- Generate surfaces >

: 1 Generate contour lines
Map layers
Interpolate surfaces

:_;I'.El.l-]pE.EEDEt;:t 5 ;afures anc-i- part-:lalnc-:leﬁua?:_'li

Report and statistics
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Parametrii de baz a ai MNAT

i rsiope-aspect [Faster, terrain EEE
. Generates raster maps of slope, aspect, curvatures and partial derivatives from a
N elevation raster map. Aspect is calculated counterclockwise from east.
Réquired Oui:puts Se&ings i -Obfional [ C_ommanc-i.om'pl':t- | 1k x
Name for output slope raster map: - (slope=name)
[pante [v]
Mame for output aspect raster map: - (aspect=name)
| orientare] ]| |
. H HH Name for output profile curvature raster map: (pcurv=name)
Completam cerintele obligatorii: la name of |, ™
e|evatIOn raster map alegem Name for output tangential curvature raster map: - (tcurv=name)
nmodel 5m@rut ori al , numele stratelor de |! )
. . Name for output first order partial derivative dx (E-W slope) raster map: (dx=name)
iesire... | [v]
Name for output first order partial derivative dy (N-S slope) raster map: {dy=name)
| 2
Name for output second order partial derivative dxx raster map: (dxx=name)
| [~
Name for output second order partial derivative dyy raster map: (dyy=name)
ha
Name for output second order partial derivative dxy raster map: (dxy=name)
|_ I~
L Gose | [ Bun | | Copy | | MHelp |
. Run the command (Ctri+R) |
| Add created map(s) into layer tree
[] Close dialog on finish
r.slope.aspect elevation=dem10wgs@PERMANENT slope=pante aspect=orientare

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA




FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

Parametrii de baz a ai MNAT

Interogarea datelor raster — harti geomorfologice
. Sl parametrii de calcul: Setti ngs

Generates raster maps of slope, aspect, curvatures and partial derivatives from a
elevation raster map. Aspect is calculated counterclockwise from east.
Required Outputs Settmgs Optional | Command output 14X
k| Do not align the current region to the elevation layer (a)
Format for reporting the slope: - (format=string)
|degrEEE | ~ !
Type of output aspect and slope maps: (prec=string)
|ﬂc:at | ~ !
Multiplicative factor to convert elevation units to meters: {zfactar:ﬂaat}_
1.0 |
Minimum slope val. {in percent) for which aspect is computed: {min_sip allowed=float)
0.0 |
| ¢ inchide | | Run | | Copy | | @&jutor |
| Add created map(s) into layer tree
] Close dialog on finish
: r.slope.aspect -a elevation=dem25wgs@PERMANENT slope=slope aspect=aspect pcurv=pr-c| RUIam Comanda_ .
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Parametril de baz a al MNAT

Interogarea datelor raster — harti geomorfologice
Rezultate

Pantele

Expozitia versantilor
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Parametril de baz a al MNAT

Paramatrii de baza ai MNA
pot fi deriva ti direct dintr-un MNA f ara a cunoa ste zona reprezentat a

Parametru Descriere

Curbura in plan (orizontala, | Reflecta schimbarea orientarii versantilor si influenteaza
tangentiala) convergenta/divergenta curgerii apei (Primul mecanism al acumularii)

Curbura in profil (verticala) | Reflecta schimbarea unghiului pantei care controleaza deplasarea
maselor in lungul acesteia (Al doilea mecanism al acumularii)

Expunerea vizuala Intinderea zonei vizibile
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Parametrii de baz a ai MNAT

Réquired Oui:puts Se&ings i -Obfional [ C_ommanc-i.om'pl':t- | 1k x
Name for output slope raster map: - (slope=name)
|, [~
Mame for output aspect raster map: - (aspect=name)
| [~
. H HH Name for output profile curvature raster map: (pcurv=name)
Completam cerintele obligatorii: la name of |75 ™
e|evatIOn raster map alegem Name for output tangential curvature raster map: - (tcurv=name)
. t |
nmodel 5m@rut ori al, numele stratelor de |l )
. . Name for output first order partial derivative dx (E-W slope) raster map: (dx=name)
iesire... | [v]
Name for output first order partial derivative dy (N-S slope) raster map: {dy=name)
| 2
Name for output second order partial derivative dxx raster map: (dxx=name)
| [~
Name for output second order partial derivative dyy raster map: (dyy=name)
ha
Name for output second order partial derivative dxy raster map: (dxy=name)
|_ I~
| gose | | Run h| | copy | | .Help |
| Add created map(s) into layer tree Run the command (Ctri+R)
[] Close dialog on finish
r.slope.aspect pcurv=pr_curv tcurv=tg curv
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Parametrii de baz a ai MNAT

Interogarea datelor raster — harti geomorfologice
. Sl parametrii de calcul: Setti ngs

Generates raster maps of slope, aspect, curvatures and partial derivatives from a
elevation raster map. Aspect is calculated counterclockwise from east.
Required Outputs Settmgs Optional | Command output 14X
k| Do not align the current region to the elevation layer (a)
Format for reporting the slope: - (format=string)
|degrEEE | ~ !
Type of output aspect and slope maps: (prec=string)
|ﬂc:at | ~ !
Multiplicative factor to convert elevation units to meters: {zfactar:ﬂaat}_
1.0 |
Minimum slope val. {in percent) for which aspect is computed: {min_sip allowed=float)
0.0 |
| ¢ inchide | | Run | | Copy | | @&jutor |
| Add created map(s) into layer tree
] Close dialog on finish
: r.slope.aspect -a elevation=dem25wgs@PERMANENT slope=slope aspect=aspect pcurv=pr-c| RUIam Comanda_ .

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA




FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

Parametrii de baz a ai MNAT

Interogarea datelor raster — harti geomorfologice
Rezultate

Curbura in profil
= L T T e e

ke
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Parametrii de baz a ai MNAT

Paramatrii de baza ai MNA

pot fi deriva ti direct dintr-un MNA f ara a cunoa ste zona reprezentat a

Parametru Descriere
i
H
I
T T T 3 ;i | 4 ; | i T4 %2 . | i
3 3 o= = o~ e T amy I B FTel T TE S EE et oy wra o awy iy 4w oy
T - il | : | N T I |
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I
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I
i
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Parametrii de baz a ai MNAT

Interogarea datelor raster — vizibilitatea

r. | os - Line-of-sight

l 180

r. | os genereaza o harta raster, in care celulele

care sunt vizibile dintr-o pozitie a observatorului 00
sunt marcate cu unghiul vertical (in grade).
Valoarea O (zero) este direct in jos,

90 este la orizontala si 180 este deasupra observatorului.

|.
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Parametrii de baz a ai MNAT

Interogarea datelor raster — vizibilitatea

=

REIosicaster]) ElEES
${ Line-of-sight raster analysis program.
I i - T ! 3
Required = Optional | Command output Manual | [ r.los [raster] EEEE
=i ; = Line-of-sight raster analysis program.
Name of elevation raster map: - W
| dem10wgs@PERMANENT ||:i Required -~ Optional Command output Manual FTPTR
Name for output raster map: — [] Consider earth curvature (current ellipsoid) ()
| Visibility ||:| ! Allow output files to overwrite existing files (overwrite)
Coordinate identifying the viewing position: (] Verbose module output (verbose)
[ 439532.82,4980936.85 (] Quiet module output (quiet)
Binary (1/0) raster map to use as a mask: — (patt_ map=name)
[v]
Viewing position height above the ground: (obs_elev=float)
|1.79 |
Maximum distance from the viewing point {meters) (valid range 0-5000000): {max_dist=float)
| 10000 |
| Close | | Run | | Copy |
Add created map(s) into layer tree | Close \ | Run | | Copy | \ Help |
[[] Close dialog on finish [:‘? Add created map(s) into layer tree N
r.los —overwrite input=dem10wgs@PERMANENT output=Visibility| (] Close dialog on finish
r.los --overwrite input=dem10wgs@PERMANENT output=Visibility coordinate=439532.82,498093
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Parametrii de baz a ai MNAT

Interogarea datelor raster — vizibilitatea

180

-"" 156
‘ﬁﬁ ., 132
o ( .
LA 105
| "{.'.';“-u"‘.
» [ 439532.82; 4980936.85 '-‘HI > I
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Parametrii de baz a ai MNAT

Interogarea datelor raster — vizibilitatea

. LY .
o ‘

. e

.! !_' -
o a i"‘r_ ] L

i . > 180
S 437857.04; 4984134.52 Ly Ve J R

125

S5

70
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Parametrii de baz a ai MNAT

Caracterizarea geomorfologica a MNAT

Modulul r . par am scal e extrage formele de relief de baza din MNAT
cum ar fi varfurile, interfluviile, trecatorile, vaile etc.

Acest modul este bazat pe lucrarea lui Joo Wood
(1996 - The geomorphological characterisation of digital elevation models.
Ph.D. Thesis.Department of Geography, University of Leicester,
Leicester, UK, 185 pp.).
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Parametril de baz a al MNAT

Caracterizarea geomorfologica a MNAT

Scriem in Command console : _ _
r.param scal e i n=denlOwgs out put =nor phol ogi e param-feature size=9

Y - o S o - ol
¥R $4 B Rims S e 1

- "% Al .. -"1;..:.‘ &
e - ik E: ‘*@ﬂ : i :.

e ® & % %00 [ (e 62
P> Click here to show search module engine

(Thu Oct 6 23:05:49 2011)
r.param.scale in=deml@wgs output=morphologie param=feature size=9

(Thu Oct 6 23:05:52 2011) Command Tinished (3 sec)

Flanar

FT

Channe |

Pass (saddle)
Fidge

Feak

! Clear output | | Save poutput | | Clear command

1 = ) — D
B

N |

M-ap-l'ayers | Command c_onﬁolei Search module |
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5. Parametriit MNAT s
elemente de hidrologie
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Elemente de hidrologie

Raster > Hydrologic modeling

Carve stream channels
Fill lake

Depressionless map and flowlines
Flow accumulation
Flow lines

SIMWE Overland flow modeling
SIMWE Sediment flux modeling
Topographic index map
TOPMODEL simulation
Watershed subbasins

Watershed analysis
Watershed basin creation
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Elemente de hidrologie

Modelarea hidrologic a este una dintre cele mai importante aplica tii ale GRASS GIS.

Elemente analizate

1. Directia de scurgere (flow direction)
2. Acumularea scurgerii (flow accumulation)

3. Indicele de convergenta topografica
(topographic convergence index)

4. Analiza bazinelor hidrografice
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Elemente de hidrologie

1. Directia de scurgere (flow direction)
Determina directia de curgere a apel pe un versant.

2. Acumularea scurgerii (flow accumulation)

Determina regiunea acoperita de apa din precipitatii, ninsoare, etc.
Sinonime: Contributing area, upslope area

3. Indicele de convergenta topografica (topographic convergence index)
Logaritmul raportului dintre acumularea scurgerii si panta locala
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Elemente de hidrologie

r.terrafl ow- Flow computation for massive grids (float version).

r.terrafl ow are caintrare un model date raster de elevatie (MNAT)
si calculeaza directia de curgere si acumularea fluxului,

precum si zonele inundate, gropile  din bazinel hidrografice si

TCI de (indicele de convergenta topografica) .

Executam: Rast er > Hydrol ogi ¢ nodeling > Fl ow accunul ati on
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Elemente de hidrologie

Executam: Raster > Hydrol ogi ¢ nodeling > Fl ow accunul ati on

File Settings I aste l Mector Imagery Volumes Database Help
P Develoﬁ raster map - i > = €
ol Ll d -_ 182
I:”! -8 |  Manage colors > b % *
|~ Display . Query raster maps > e
- ™, dem! Buffer rasters '
-] tci@l  Closest points
-0 % flow, Mask
SO Sink_: Raster map calculator
% morg  Neighborhood analysis >
[ ¥ flow | Owverlay rasters >
0 ¥ filled Solar radiance and shadows >
@ ¥ dem] Terrain analysis >
O] | mod Transform features >
) s | Carve stream channels
Groundwater modeling Fill lake
Landscape shiictine madeling > Depressionless map and flowlines
Landscape patch analysis }| 7
. . " i S e e
Wildfire modeling Flow lines ™
Change category values and labels > SIMWE Overland flow modeling
Concentric circles SIMWE Sediment flux modeling
Generate random cells > Topographic index map
Generate surfaces > TOPMODEL simulation
7 1 Generate contour lines
| Map layers Watershed subbasins
. '| " Interpolate surfaces > ;
|rterraflow -- Fl¢ — { Watershed analysis
Report and statistics [

Watershed basin creation
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Elemente de hidrologie

[SEE]
r.terrafl ow -
" Optional | € L
ptiona ommn | .
: : , Required - : .| Command output Manual X
Name of elevation raster map: - by i —
| dem10wgs@PERMANENT [] SFD (D8) flow (default is MFD) (s)
Name for output filled (flooded) elevat [ Quiet (q)
|ﬁ||E‘d 1 Allow output files to overwrite existing files (overwrite)
Name for output flow direction raster § ] Verbose module output (verbose)
|ﬂ0w_dir ] Quiet module output (quiet)
Name for output sink-watershed raste| Royting using SFD (D8) direction: (d8cut=float)
| sink_wat | infinity |
M for QuipE haw Boasialion ve Maximum runtime memory size (in MB): {(memory=integer)
[ﬂow_acc | 0 E|
Name for output topographic converge :
|‘ tci Directory to hold temporary files (they can be large): (STREAM_DIR=string)
' |fuarftmp! |
Name of file containing runtime statistics: (stats=string)
| stats.out |
I Close | | Run | | Copy | | Help
| Close \ | Run | Add created map(s) into layer tree
| Add created map(s) into layer tree| [] Close dialog on finish
[] Close dialog on finish rtemraflow
rterraflow elevation=dem Inwgs @PERMAH ENT filled=filled direction=flow_dir swal ‘
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Elemente de hidrologie

Indicele de convergenta
Directia de scurgere Acumularea scurgerii topografica

=
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Elemente de hidrologie

4. Analiza bazinelor hidrografice

@ giregion [general] EIEE)
${ Manages the boundary definitions for the geographic region.
.y . . . | Existing | Bounds - Resolution | Effects | Print 1%
Stabilim rezolutia regiunii cu - 5 | | > | -
. Number of rows in the new region: (rows=value) —
g.region B B
(Stablllm Valoarea 30 de metrl, Number of columns in the new region: (cols=value)
in tab-ul Rezolution si 0 2
rulam Comanda) . [c-}nd resolution 2D (both north-south and east-west): {res=va|ue]ll A
3D grid resolution (north-south, east-west and top-bottom): (res3=value)
North-south grid resolution 2D: (nsres=value)
East-west grid resolution 2D: (ewres=value) .
| IS
Close | | Run | | Copy | | Help |
[ Close dialog on finish L&Fﬂﬂ the command (Ctri+R)
g.region res=30
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Elemente de hidrologie

4.1. Extragerea bazinelor hidrografice
r.wat er shed - Watershed basin analy5|s program

|',\‘—‘ : -.l.--vq] ast| & s _"-‘;.:,-'-;1]‘ e J":@,
‘.}:',( Watershed basin analysis program. %{ Watershed basin analy5|5 program. % Watershed basin analy5|5 program.

Reqmred Input_options Output | Required Inputoptlons Output_opt Required | Input_options Outputoptlons Optional 4%
Input map: elevation on which entire analysis| Input map: Iocatlons of real depressions: Output map: number of cells that draln through each ceII {accumulation=name)
| dem10wgs@PERMANENT | |acumulare ||v|

Input map: amount of overiand flow per cell: Output map: drainage direction: — (drainage=name)
| | v
Input map or value: percent of disturbed land, for Output map: unique label for each watershed basin: - (basin=name)
| | bazin [+
Input map: terrain blocking overland surface flow Output map: stream segments: - (stream=name)
| | rauri v
Input value: minimum size of exterior watershed| Qutput map: each half-basin is given a unique value: — (half.basin=name)
[io0d 3 [ ¥
Input value: maximum length of surface flow, forl Output map: useful for visual display of results: _ (visual=name)
| | [~]
Output map: slope length and steepness (LS) factor for USLE: (length.slope=name)
| [v)
Output map: slope steepness (5) factor for USLE; _ (slope.steepness=name)
| ¥/
| Close | | Run | | Close | | Run | | | Close | |  Run | | Copy | | Help
] Add created map(s) into layer tree [] Add created map(s) into layer tree ] Add created map(s) into layer tree
[] Close dialog on finish [] Close dialog on finish [] Close dialog on finish
rwatershed elevation=dem 10wgs@PERMANE rwatershed --overwrite elevation=demmwgs@F rwatershed --overwrite elevation=dem10wgs@PERMANENT accumulation=acumulare b

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA




,/ FOSS4G Central and Eastern Europe 2013

‘\\;,;, 16th - 20th June, National Library of Romania, Bucharest, Romania

Elemente de hidrologie

4.1. Extraoerea bazinelor hidroarafice
== L":--. 4 i | '-| :
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Elemente de hidrologie

. ) 4.1. Extragerea bazinelor hidroarafice
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Elemente de hidrologie

4.1. Extragerea bazinelor hidrografice
Utilizand modulul r . col or s (Raster -> Manage colors -> Color tables),

i Ereatesfmndrﬁes the color table assm:mted with a raster map

\3‘ layer.

[ Fe?u@_c&nrs ' optional 4 x
[] Invert colors (n)
1 Logarithmic scaling (gl
[ Logarithmic-absolute scaling E)]
] Histogram equalization (e)
Type of color table: (color=style)
|rainbnw W |
Path to rules file ("-" to read rules from stdin): (rules=name)
[ l | Browse |
or enter values interactively

[ gose | [ mn | [ coy | [ bep |
|r.::n|nrs map=bazin@PERMANENT color=rainbow
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice
Scriem in Command console : >r. mapcal ¢ | og_acunul ar e=l og(abs(acumnul are) +1)

e T e

File Settings Raster Wector Imagery WVolumes Database Help
il i i - = v == . 257
':J I @ %} L=ty iti 'r‘l’g :\'ﬁlz'gj !'.:ﬂﬁ L L= @

[> Click here to show search module engine

> r.mapcalc acumulareZ=log(abs(acumulare)+1) [~]
(Tue Oct 4 12:37:24 2011) Command Tinished (@ sec)

(Tue Oct 4 12:54:43 2011) : :

r.mapcalc log_accumulation=log(abs(acumulare)+1)

(Tue Oct 4 12:54:43 2011) Command Tinished (0@ sec)

(Tue Oct 4 12:59:53 2011) : :

r.mapcale inf_rivers=if(log accumulation=6)

(Tue Oct 4 12:59:54 2011) Command Tinished (@ sec)

(Tue Oct 4 13:00:20 2011) : :

r.mapcalc inf_rivers=if(log_accumulation>6)

(Tue Oct 4 13:00:20 2011) Command finished (@ sec) =

(2] T [ 1=

|
[ |

r.mapcalc log_acumularef=logfabs(acumulare)+1)

i Clear output | | Save output | | Clear command

Map layers Command console Search module
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice
Scriem in Command console :r. mapcal ¢ rau_raster=if(log_acunul are>6)

-
- - P ||._
= S —— == = — — i
L GRASS GIS Layer Manager - proiect.gxw= SlEE] : \
File Settings Raster Wector Imagery WVolumes Database Help ! =" _‘i_h
|:| . %+ & | = :ﬁ' oA B v I i R e L = T 3
L & & gy LW gy i L) L LD E= B S [l - '_"-\-_,___ \"‘"l
[> Click here to show search module engine g T
r.mapcalc log_accumulation=log(abs(acumulare)+1) [=] -*-____ _|I ."-_l
(Tue Oct 4 12:54:43 2011) Command Tinished (@ sec) e e
{Tue Oct 4 12:59:53 2811) " e
r.mapcalc inf_rivers=if(log_accumulation>6) "'-ﬁ.___\__J
(Tue Oct 4 12:59:54 2011) Command Tinished (@ sec) P R
(Tue Oct 4 13:00:20 2011)
r.mapcale inf_rivers=if(log accumulation=6) —
(Tue Oct 4 13:00:20 2011) Command Tinished (@ sec) H\., T
(Tue Oct 4 13:05:34 2011) L R ey
r.mapcalc log_acumulare=log(abs(acumulare)+1) I T
(Tue Oct 4 13:05:35 2011) Command Tinished (@ sec) = e 4
N ey oA B
(4] il | IE3 J{l‘ ’|'
r.mapcalc rau_raster=if{log_accumulation=>6))| . LN ’.'l I."F
J ff ;
; W)
(4 4 £
¥ {
i g T
b ,-"'-r ."-ul
o / lf i
. Clear output | | Save output I Clear command CI | \\| l]‘
Map layers Command console| Search module Illl j,n ]
\ . j
T S I\f:_’l ¢
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice

In cele din urma, pentru a crea o harta vectorialad a retelei raului, utilizati r . t hi n din meniu,

selectand Raster > Transform Features > Thin  pentru a “subtia pixelii strabatuti de rauri
L

@ Thins non-zero cells that denote linear features in a raster map. (
- Required | Optional Command output 1Fx f

Name of input raster map: (input=name)

| rau_raster@PERMANENT v

Name for output raster map: (output=name)

| rau_thin| || v X

Close I | Bun | | Copy | | Help

I Add created map(s) into layer tree
[ Close dialog on finish
rthin input=mu_m5ter@PEﬁMﬁﬁENT Dutpuf=rau_tﬁin : !

}
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice
Convertim reteaua de rauri din format raster in format vectorial r . t 0. vect din meniu,

: % Converts a raster map into a vector map layer.

‘ Required | Attributes | Optional | Command output | 4 b X
Name of input raster map: - {input=name)
[ rau_thin@PERMANE ]| v|
Name for output vector map: - (output=name}
[ retea_rauri| ]&|
Feature type: (feature=string)

|Iine v |

Close | | Bun | | Copy ‘ ‘ Help

Add created map(s) into layer tree
[ Close dialog on finish

|r.t{:-.vect input=rau_thin@PERMANENT output=retea ra uri feature=line
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F|Ie Settings Raster Vector Imagery Volumes Database Help

s s BN GBHL BB
Display 1 s

Schimbarea proprietatilor vectorilor d. vect 1%, rau_thin@PERMANENT (opacity: 50%) |

DRGSR Remove _

(%.rau_ras  Rename
¥ log_acy

i

Click dreapta pe temar et ea_r auri @er nanent
si alegem obtiunea Properties

O

Change opacity level

01 ¥, raun_li—— '
- | . rauri@f Iy |
b | Zoom to selected map(s)
[ B i
U mun_t[_ Set computational region from selected mapl(s)
[0 (¥, bazinG
e | Show attribute data
-] | ®. acumu i
- | Start editing
-] | ¥, dem10 _
-] R tCi@PE
E“i"'ﬂ @ | Rebuild topology
CLRTOWAC y tadata
-] %, sink Wdl@l‘tﬂM!—\l‘ItNl (UpPETILy: LUUY0)

(¥ morphometric@PERMANENT (opacity: 50%)

(¥ flow_din@PERMANENT (opacity: 50%)

| ¥ filled@PERMANENT (opacity: 46%)

¥ dem10wgs.shade@PERMANENT (opacity: 100%)
-] | ¥, model5Sm@PERMANENT (opacity: 100%)

B O 0O

Map layers ‘Command console | Search module

d.vect map=retea_rauri@PERMANENT
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice

EIEE)

Displays userspecified vector map in the actwe graphlcs frame.

W
Required | Selection "'E'E’iE.FE Lines | Sy = @w
[] Get colors from map table column (of fnrm RRR:GG(
[ Random colors according to category number (or lay| . _ — : :
Required Selection Colors LII'IEE Symbols Labels 1r X
[ | Colorize polygons according to z height - e : :
: Line width: (width=integer)
Line color: |-,“ F;.
Fi
Name of column for line widths (these values will be scaled by wscale): (wcolumn=name)
Area fill color: | | te |
200:200:200 L] Transparent Scale factor for weolumn: (wscale=float)
1
Name of color definition column (for use with -a flag): | |
GRASSRGB | v |
| Close | | apply | | g

d.vect map=retea_rauri@PERMANENT color=blue width

| Close | | Apply | | oK | | Help

d.vect map=retea_rauri@PERMANENT color=blue width=2
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice

Reteaua hidrografica
+

Bazinele hidrografice
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice
Conversia bazinelor hidrografice din format raster in format vector
File > Map type conversions > Raster to vector map

s = _ = ) - 2
% Converts a raster map into a vector map layer.
Required | Attributes | Optional = Command output 4 Fx
Name of input raster map: - {input=name)
| bazin@PERMANENT | v
Name for output vector map: — (output=name)
[ bazin_vect ||
Feature type: (feature=string)
| area ~
| Close | | R | | copy | | Help
| Add created map(s) into layer tree
[ Close dialog on finish
|rto.vect inputzbazin@PERMANENT output=bazin_vect feature=area
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice
Conversia bazinelor hidrografice din format raster in format vector
File > Map type conversions > Raster to vector map

S = e = = : = i e B
;. Converts a raster map into a vector map layer. g e == y
s & r.to.vect [raster, conversion, vec! ==
Required | Attributes | Optional | Command outy % Converts a raster map into a vector map layer.
Name of input raster map: - Required | Attributes ~ Optional = Command output 1 Fx
| bazin@PERMANENT I |- ——= = ;
— | 1 |Smooth comers of area features| (s)
Name for output vector map: . . . .
; — | [ Do not build vector topology (use with care for massive point export) (b)
| bazin_vect ||
— | OJ Quiet - Do not show progress (q)
Feature type: : 2 -
| [ Allow output files to overwrite existing files (overwrite)
area v
[ 1 Verbose module output (verbose)
[] Quiet module output t? {quiet)
| Close | | R | | copy | |
W Add created map(s) into layer tree | Close | | Run | | Copy | | Help
[] Close dialog on finish i Add created map(s) into layer tree
r.to.vect input=bazin@PERMANENT output=bazin_vect feature | cjpse dialog on finish
rto.vect -s feature=line
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Elemente de hidrologie

4.2. Extragerea retelei hidrografice

. Required | selection ~ Colors | Lines | Symbols i Labels |

| Random colors according to category number (or layer number if 'layer=-1" is given} (c)

[] Colorize polygons according to z height {(z)
Line color: (color=string)

Area fill color; (fcolor=string)

‘ 191:191:191 Transparent

[| Transparent

Name of color definition column (for use with -a flag): (rgb_column=name}
| GRASSRGB v

=
[1 Get colors from map table column (of form RRR:GGG:BEB) (a) J

| Close | | apply | | ok | | Help |

|ti.ve::t map=nbazin_vect@PERMANENT fcolor=none
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6. Intersectarea MNAT cu
un plan orizontal
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Manipularea datelor in GRASS

Interogarea datelor raster - Vizualizare 3D

Intersectarea suprafetei cu un plan orizontal

Se utilizeaza optiunea Sur f ace panel: Vizualize > Raster Surface

surface Panel |

Current:l demzSwos@PERMANENT MNew | peite | CUr r ent . stratul aspura caruia se fac modificari

Surface aftributes. . _-|_ Faosition

Sy VA v————— Surface attributes: modificarea atributelor suprafetei

Draww mode... _-| Coarse style.. _-| shading...

=] Resol uti on: cresterea/scaderea rezolutiei

Resolution:  coarse |3 3 fine |2 =
Set resolution for: 4 cunent surface - all surfaces DRAW CURRENT: se aplica dupa fiecare modificare
DRAW CURREMT | Cloze
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Manipularea datelor in GRASS

Interogarea datelor raster - Vizualizare 3D

Intersectarea suprafetei cu un plan orizontal
Introducem planul de sectionare: New > New Const ant

‘m Attribute [ New Const ant : Adauga proprietatea Z planului
. v map | [ew constant | COHS'[ ant . se IntI’Oduce Va|0al’ea Z

B use as color

Curr. value: 0.000000°

Accept | Cancel B Attribute |4 = =l

Mew map | Mew constant |

e
o=

W usze as color

Curr. value: 175

Accept Cancel

Enter value:

175 : . :
Dupa introducerea valorii, aceasta apare la optiunea:
Curr. val ue (in cazul nostru 175)
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Rezultatul final:
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Manipularea datelor in GRASS

Interogarea datelor raster - Vizualizare 3D

Intersectarea suprafetei cu un plan orizontal
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Manipularea datelor in GRASS

Interogarea datelor raster - Vizualizare 3D
Intersectarea suprafetei cu un plan orizontal

Schimbarea transparentei stratului creat: Surface attri butes... > transparency

Mew map ‘ Mew constant ‘

PR ——— New Const ant : Adauga transparenta planului
Const ant : se introduce valoarea transparentei

Accept ‘ Cancel ‘

¢ [T =T

B Attribute | %] = [ol]%

Mew map | Mews constant |

Use slider to set value

165
| L1

Curr. value: 165

Accept | Cancel |

Accept ‘ Cancel ‘

Dupa introducerea valorii, aceasta apare la optiunea:
Curr. val ue (in cazul nostru 165)
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Manipularea datelor in GRASS

Interogarea datelor raster - Vizualizare 3D

Intersectarea suprafetei cu un plan orizontal

Rezultatul final:

F—=5

_.": ;
e

© 2013, Cornel Tudose, lonut Ovejanu, CC-BY-SA




FOSS4G Central and Eastern Europe 2013

16th - 20th June, National Library of Romania, Bucharest, Romania

/. Interogarea MNAT
- profile -
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MODELARE RASTER IN GRASS GIS

) geo-spatial.org Manipularea datelor in GRASS

An plagani place o A geokmeiorpe L ogeoliang

Interogarea datelor raster - profile
In fereastra de vizualizare alegem: Anal yze > Profile surface map

& GRASS GIS Map Display: 1 - Location: Workshop' @ e EE|

= e I 12 i A
[ ¢ ‘i‘ E @ 0P e Ln—_m,mea

= | [ n-.!T!
sure distance
¥ Create hlstogmm of i |mage or raster file
- Wy

Selectam datele
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Manipularea datelor in GRASS

Interogarea datelor raster - profile

InProfile Anal ysis alegem: Draw transect in map di splay w ndow profile

i, 5
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w| Draw transect in map display window to pmﬁle|

~ GRASS GIS Map Display: 1 - Location: Workshop!
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Manipularea datelor in GRASS

Interogarea datelor raster - profile

In fereastra Profi | e Anal ysi s alegem: Draw/ re-draw profile
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