Trabalhando com Dados de Terreno no Global Mapper
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Dando prosseguimento ao Webinar de Dezembro de 2014, durante o qual foram
apresentadas as funcionalidades de processamento de dados LiDAR do Gilobal
Mapper, nesta apresentacao de Janeiro de 2015 iremos explorar varias
ferramentas de analise deste aplicativo que envolvem o processamento de dados
de terreno. As funcionalidades de modelagem e analise 3D do Global Mapper tem
sido um eixo de desenvolvimento nos ultimos anos, e para varios usuarios, o0 uso
da altimetria (valor “Z”) é o lado mais importante do aplicativo. Entre os assuntos
especificos que serdo abordados neste Webinar temos:

Obtendo dados de Terreno

Criando dados de Terreno

Geracao de Curvas de Nivel

Andlise de perfil e linha de visibilidade
Analise de intervisibilidade

Calculo de Volume: corte e aterro
Achatamento de Terreno

Modelagem de Bacia Hidrografica
Analise de Declividade

O video esta em https://www.youtube.com/watch?v=p7XT9VXAX5E . em livre
acesso. Aproveite e aprimore seus conhecimentos.




Criacao de dados de terreno

O Global Mapper tema capacidade de ler e ingerir uma ampla variedade de dados
de altimetria. Veja pelo comando “Open Data File(s)... / Common Supported
Elevation Types. Assim Vocé carrega arquivos que Vocé ja tem no seu
computador.

Mais Vocé pode igualmente acessar dados de altimetria pela Internet, a través do
proprio Global Mapper, por uma rotina dedicada para isto. A Caixa de Diadlogo para

. . LB
Download de Dados on line é acessada pelo icone ]—| ou

Assim acessamos a janela “ Select Online Data Souce to Download”

Select Data Source
= W =] = TERRAIN DATA *
ASTER GDEM Worldwide Elevation Data [1.5-arc-second Resolution] [Ty http:/fgdex. cr.usgs.gov/gdex if Dow Close

Atlag Shader JI=2| ASTER GDEM +2 'warldwide Elevation Data (1 arc-second Resaolution]

Backup Source - ASTER GDEM “Warldwide Elevation Data (1.5-arc-second R esolution)
é‘é_:‘ éL Backup Source - SRTM Worldwide Elevation D ata [3-arc-second Resolution) JJ

Intermap Europe DS M (Digital Surface Model) [PREMIUM CONTENT]
Intermap Europe DTH [Digital Terrain Model] [PREMIUM CONTENT]
Intermap US4 DSH [Digital Suiface Model] [PREMIUM CONTENT]
Intermap US4 DTH [Digital Tenain Model] [PREMIUM CONTENT]
Intermap US4 ORI [Imagery] [PREMIUM CONTENT]
b aphd art On Demand [worldwide Diata) [PREMILUM COMTEMT]

MIAA Mimibal Ceset il idae T aresind Tomslaad vis MOAA Wlak Cikal v

< >

Add Mew Source. . | Remove Source | Delete Cached Files. Add Sources from File... | Load ECW from ‘web...

Select Area to Download

i
" Wwithin ‘ | J of address |
" Within ‘ | J of latitude | longitude: |

" Specify Latitude/Longitude Bounds of Area

[NOTE: Longitude values in the
W North ‘Western Hemisphere and
e East latitude values in the Southemn
South hemisphere must be negative.)
& Enlire Data Source Bounds
Display Dptians
Resampling Method: | Bicubic Interpolation ﬂ

[# Restrict Source ta Selected Bounds (i e. Don't Allow Panning Entie Data Set]

IMPORTANT NOTE: These data sources are on extemnal servers that we have no control over. The data may draw/export
very slowly or become unavailable at any time. We have no control over this.

Recomendamos especialmente a parte de “Terrain Data” ilustrada acima.

Alguns Bancos de Dados “Premium Content ” sdo colocados a disposi¢ao por
empresas privadas mediante pagamento, e outros sdo bancos de dados publicos
em livre acesso. Existem dados LiDAR disponiveis igualmente....

Cuidado, pode acontecer que alguns links estejam temporariamente fora do ar,
portanto, sugerimos que quando o dado de interesse esteja disponivel, aproveite
para baixa lo para uso posterior € 0 salve num arquivo de altimetria no seu
computador pelo Global Mapper



Dados Altimétricos Tabulares em X,Y,Z : os mais basicos

Eles podem ser lidos pelo Global Mapper como um arquivo sob forma de um
arquivo de texto com uma listagem de numeros , cada linha sendo o dado de um
ponto com sua coordenadas X, Y e Z. e convertidos em um plano de altimetria.

Exemplo do conteudo do arquivo : mon.xyz

673928.880 7188712.760 911.180
673928.860 7188713.260 911.250
673928.850 7188713.750 911.130
673928.830 7188714.240 911.170
673928.820 7188714.750 911.090
673928.810 7188715.230911.170
673928.790 7188715.730 911.100 .....

Ou seja, sdo 3 valores em sequéncia na mesma linha, sem prefixo, nem sufixo,
uma linha por ponto, é o formato mais simples e direto para ser importado e cujo
conteudo é descrito como segue pelo comando METADATA na janela Overlay
Control Center:

FILENAME=C:\Trabalho\GLOBAL MAPPER LIDAR\Dados LIDAR MON imagens e
las\mon.xyz

DESCRIPTION=mon.xyz

AREA COUNT=0

LINE COUNT=1

LINE VERTEX COUNT=2789941

POINT COUNT=0

MESH COUNT=0

UPPER LEFT X=673928.690

UPPER LEFT Y=7188857.280

LOWER RIGHT X=674448.010

LOWER RIGHT Y=7188181.570

WEST LONGITUDE=49° 16' 14.9505" W
NORTH LATITUDE=25° 24'25.0108" S

EAST LONGITUDE=49° 15' 56.0562" W
SOUTH LATITUDE=25° 24'47.1871" S

UL CORNER LONGITUDE=49° 16' 14.9505" W
UL CORNER LATITUDE=25° 24' 25.2297" S
UR CORNER LONGITUDE=49° 15' 56.3703" W
UR CORNER LATITUDE=25° 24'25.0108" S
LR CORNER LONGITUDE=49° 15' 56.0562" W
LR CORNER LATITUDE=25° 24"'46.9681" S
LL CORNER LONGITUDE=49° 16' 14.6373" W
LL CORNER LATITUDE=25° 24'47.1871" S
PROJ_DESC=UTM Zone -22 / WGS84 / meters
PROJ_DATUM=WGS84

PROJ_UNITS=meters
EPSG_CODE=EPSG:32722

COVERED AREA=0.3509 sq km



Ele pode ser lido como um arquivo de pontos e converttido no GLOBAL
MAPPER em uma imagem como segue :

Menu de leitura do arquivo como ponto

: Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit “iew Tools Analysis Search GPS Help

=L

2/%|| alam|a||[Q 2|m@(|E|4]~] Al
[ B Bt I YT
Generic ASCII Text File Import Options

£\|®|6 =
| @ | ! ~Impoit Type ~ Coordinate Delimeter

b i o s

& Paoint Only [&ll Features are Paints] Select the characters that are uzed to separate the

 Point Li e re coordinates in a coordinate line from the file. Select the Cancel |

- (el _ (= Al E Avto-Detect option if you are not sure = &\ ’—\ T, [ ame2
L= #37| 388%

L E.Ievatloljw Grid from 20 F'.o\nt Data. . S Ml © Comma Help | I\ " |

Lidar Paint Cloud [3D Points + Optional |ntensity] " Space of tab ® e
— Coordinate Column Order/Fomat——————————————————— | {7 Tah
@ % /Eagting / Longitude Coordinate First — Feature Classification
% / Northing / Latiude Coordinate First Azsigh Loaded Area Features the Clazsification:

 wellKnown-Test (WET) Format Coordinates
" MGRSAUSNG Fomat Coordinat
SLILSRSEE L Azsign Loaded Line Features the Classification

5 . i l—n
Fields to Skip at Start af Line: IUncIassified TreEee

L

I Unknown Ares Type

<]

Coordinate Format: IDefauIl [Decimal ar Separated] LI Assign Loaded Paint Features the Classification:
-~ Coordinate Line Prefi IUnkann Pairtt Feature LI
Mone, Coordinates appear immediately at the start of any Assign Loaded Lidar Samples the Classiicatior:

lines in the text file that they appear in.

All coordinate lines begin with the text sting specified
below. For example, some ASCH fomats may begin a
coordinate fing with .

KN

ID - Created, never classified

¥ Include attributes from lines with coordinate data
I~ Column headers in first row of file [points AT arly)

¥ Treat 2rd coordinate value as elevation. No Data = [-939339
Select Coordinate Offset/Scale.. | ™ Break Line/trea Features on Change in Fisld |3
= Ereak Field is Per Up/Diown [041)
Rowves to Skip at Start of File: |0
I™ Create freas from Closed Lines

For Help, press F1 1:6330 |

Pontos sendo carregados pelo aplicativo

J Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit Wiew Tools Analysis Search GPS  Help

o|B|em|E(x| slsnla =04l all
[otasShager =] IEM ‘ ;l-.@li“{ | ‘ [ &pply Formula (NDWI, NDW, ete.] to Imagery Laper(s] =] ﬂ ‘
Gl &80« 0p] 414 £ L&« o|c 8% &) &l @ %] ¢

5 [ 13
IEDIE[ Lidar by Elevation ;I I'L | %l "?l hl g‘fl 3' “_Al ﬁ\l[:\

21| %|

by

M Overlay Control Center |§|

Currently Opened Overlays [Right Click on Overlay Mame:

Loading ASCII Text File... (67%)

@ MON. xyz

tetadata... | Dptions..l H\deDvelIa}ll Close [Estimated Finish: ter 21:52]

Cancel

For Help, pressF1 1:60.9 |




O aplicativo pede a projecao e o datum a ser usado na leitura das coordenadas
dos pontos...

" Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED - [=]x]
File Edit View Tools Analysis Search GPS Help

o(m|elmEx a[anla||[: = RAE 4] ol
lﬁ 3 e —
flas el T EM ‘ £|§|l| Select Projection for mon.xyz %] LI ‘
G| £|6|8%[6| ] 4|4 o Llelslo )25
Projection: Lozd From File... |
N - | .| il [
o B Rk Y d Yk R PN N e ]
: Init From EPSG... |
Zone:
|-22 (54w - 48°W - Sowthem Hemisphere) ~|
| Datum
= =] sasvau. |
Planar Units: Elevation Units:
JmMETERS | [mETERS =l
Parameters:
Attribute | Value |
CENTRAL MERIDIAN SCALE FACTOR 0939500000
CENTRAL MERIDIAN -51.00000000
ORIGIN LATITUDE 0.00000000
FALSE EASTING {m) 500000
FALSE NORTHING {m}) 10000000
oK I Cancelar Ajudzs
For Help, press F1 1:6332 |

Sédo 2.789.941 pontos neste Unico arquivo.

Resultado na Tela da imagem formada pelos pontos

? Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools Analysis Search GPS Help

e|Mw/mEx] alamlo|[[R s mecE 2] a
IAHas Shader vl@%‘?l% ‘ at; I:.J :tfl

IApply Formula (MOV] MDW. ete.] to Imagery Laver(s) ;I b ‘

G £ 6|44 9] 4[4 &4l < | 4|88 ¢4 £ #%|d| 221 %]
I Overlay Control Center (1 L... [Z\_ |Z|
Currently Opened Overlaps (Right Click an Owverlay Mame: —=
[ maon.xyz [2.789,941 Features] @ f Eolor Lidar by Elevation ;I l‘!" | %l wlhl ;‘Fl &l “Al ﬁ\l D\ )E' ':'EE
£
Metadata... | Options... | Hide Dver\ayl % ‘ 4,,};
“thregy

1:6339 |UTM (WG584) - (674731793, 7188412.917) [25° 24' 39.3306" 5, 49° 15 46.0103°W




Fazendo ZOOM :

Global Mapper v16.0 (b121814) [+Lidal EGISTERED

File Edit View Tools Analysie Search GPS Help
S| Q| K| 2| =] o

e[| 4)] alalmin][E o
[otlas Shacker v @w '_@] [ pply Farmnula [NDVI, NDWI, etc.] to Imagery Layer(s) | ﬂ
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25° 24 35.6370" 5, 43° 16' 06.6252" W

<NO LABEL > Unknown Point Feature [940. 1 m] 1104 |UTM (WGS84 ) - ( 674157.191, 7188534.046

Cada ponto tem como atributo a sua altimetria

Mame: ||
o= = + =
J|H|W| ‘E‘%‘%| Q‘|Q|@‘/h‘ Cl\|§'3 m|@ Feature Type
atlas Shader = g SE?I :&D 1@ m |Unknown Paint Feature j Create Mew Tppe.
i ‘ ‘ ‘ A x| 2 ‘f Z 2 ‘ Feature Layer [Right Click for More Options) 27| 2 ’57
o L & olor Lidar by E
Glf| L1866 % |98 414 &]] o o[22
; et et mel s e R R i
* ] [ Use Custom Description: . - o ® 1
- . =
Feature Style . " s .
@ Use Default Style for Selected Featurs Type . . ~
" Specify Style ta Lse When Rendering Feature 2
Point Symbal | J 'IZ‘ .
| st | | o
% Feature Attributes "
t Attribute Mame | Adtribute % alus E
o = & ELEVATION 922,26 . "
s -
. s * . . -
. td. | Edt. | Dekte | AddFieLinkls).. | AddTime Stamp | : < E .
. Altitude Mode: | Unspecified - .
. N i ’
** . . . -
‘e + 4 =
. . % = . & 2 & g
1:20.2 |UTM { WGS84 ) - (674186.932, 7188448.678 ) [25° 24 33.3986" 5, 49° 16' 05.5215" W

* . - -
Right Click to Display Option Menu (1 feature(s) selected) —> <NO LABEL > Unknown Point Feature [932.26 m]



Veja como os pontos se transforam numa imagem de hipsometria onde a cor de
cada ponto é funcao de sua altitude... Para isto geramos um plano de altimetria a
partir da nuvem de pontos. Isto é realizado pelo Menu “Analysis / Create
Elevation Grid from 3D vector Data”

7 Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools EENEVETE Search GPS Help
™ Create Elevation Grid from 3 Vector Data...
Combine/Compare Terrain Layers. ..

Count Overlapping Raster Terrain/View Shed Layers. .. |
Atlas Shader pping . i ¥ _gery Laver(s) _:J b

Generate Contours (from Terrain Grid)...
d=' é Generate Contours (from TIN Areas)...
Find Ridge Lines...

Measure Volume Between Surfaces...

Generate Watershed. ..
Simulate Water Level RiseFlooding...

ar by Elevation

Raster Calculator - Apply Formula (NDVI, NDWI, etc.) to Image/Grid Layer(s)

Create Density Grid {Heat Map) from Point Data, .
Create Voronoi Thiessen Diagram from Point Features...

Create Layer Statistics Report...

Graph and Chart Manager...

Metadata... I Dplwuns...] Hide Overlay | Close E

Generate Elevation Grid from 3D Vector Data 1:1868 |UTM (WGS84) - (674162.610, 7186250.064) |25° 24' 43.8879" 5, 48° 16 06.3134° W_

Indicamos as opcoes de processamento, no caso somente a imagem na
tela...

r lem“mlﬂm “GISTERE| Elevation Grid Creation Options

Grid Options | Tiing ~ Grid Bounds 1

E‘J&‘w1.]§i%| QIQ'MEIA‘J |——__J_ " Al Loaded Data
WT%]I@ r|®m|a ?f;fi‘.éjﬁ}” Drawa B |
¢ sloleieltip)s

Noth [25.42 | West

South [ 254 [4825 East

1~ Global Projection {UTM - meters)

Noth | 2 |67352 West
South [ 7188181 5 IBE East

" Comer w/ Size - Global Projection {(UTM - meters)

North [/1888572 [7392e West

Wicth [519 ) Height |¢

" MGRS IMllrtary Grid Reference System) Bounds

= . Top Left 9z
Metadata... I Optiohs... | Hide Owerlay | Cloze:
— - e 22 J F5 74 8174 Bottom Right

" Crop to Selected Area Featurels)

Reset to Last Exported Bounds ]

o
"
o
S s SR
ol .
.
gy
.

0,024, 7188281.547 ) [25° 24 43.8366" 5, 497 16" 06.0480" W

For Help, press F1 . QK l Cancel ] ] Help




O processamento se faz,

ISTERED

R

e|mwlmE x| alal@s]|[?sEeaE Ll 8
’m @ 33}‘] lﬁn .@ |App|y Formula [MDW1, MDWA. etc.] to Imagery Laver(s) j ﬂ

P é | Fu| & 4 |2 g
&8 S|% D)% 44 &
i E 8 T S e South |
i : : = = e " Global Projection : . ; - =
Overlay Control Center (1 L... [=_ 1t 8 [Clor dar by Elevation R AR R R e ]
L Notth =
Currently Opened Overlays (Right Click an Overlay Namesg] = - A '_4
o [ maon.xyz [2.789,941 Features] @ R Gridding 3D Point Data... (48%] G :
il @ o Triangulating points... 2 _:'.
. Metadata... | Options... | Hide Owerlay | Close! E __ .:-.: &5
- — - e Bottom Right ]
ol ' e A € Cropto Selected Area Featurels) 2
e ._ o . o Reset to Last Exported Bounds - _."
.m.f.'._r.. 5 S G . o
Sic e G . : ! 3 1
*iay L : ———
For HE|E, pressFi1 1:1868 |UTM (WGS84) - (674170.024, 71868281.547) |25° 24 43.83667 S, 49° 16' 06.0439" W

E com a opcéo de colorir a imagem resultante que é um modelo numérico de
superficie em fungao da altitude, ( veja a escala de cores e altitude do lado
esquerdo,usando o ATLAS SHADER onde o vermelhos sao os pontos mais altos
€ 0s pontos azuis sdos 0s mais baixos..., passando pelo verde e o amarelo... em
fungdo do maximo e minimo presentes no layer de altimetria) aparece a imagem
LiDAR:

T Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools Analysic Search GPS Help

ol w|mlE]xl| ala(w/o][7 slalel]E|2]<] o)

Atlaz Shader hd |§ 3&"’] lﬁn i@ |Apply Formula [MDWI, MDWA, etc.] to Imagery Layer(s) j ﬂ
el £|6|6a|o|e] 44| &[]

Z=
1 e

‘CD|0I Lidar by Elevation ﬂ [ “\ ):-

PN

L]0 o] 1]
960 m :

930 m

Hlm —

Metadata... | Elptlons..| 5howE|verIay| Cloge

:'," Iniciar o ] f__; T Global Mapper v16.0 ... [ [  Working with Terrain ’(_'JE:"]IE L1 2248




Podemos agora identificar prédios e arvores neste zoom...

T Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools Analysic Search GPS Help

clPolm[E]%]| alass] 2[5 S@E[EZ] o)
[atas Shader — ¥| @m ) [ spply Formula [MDWI, NDW, ete.] to Imagery Layer(s] | ﬂ
GIE| £|6|42[0)@] 44| £ 46|« |4 |B|6 M GIE %o £[21]%)

270 m

*

‘CD|0I Lidar by Elevation

960 m

Cumrently Opened Overlaps (Right Click on Overday Mame:

e B mo 41 Features] @
Triangulated Elevation Grid 1

o940 el
:

Metadata... | Optians. | ShovaerIay| Close

Height = 533,961 meters (Triangulated Elevation Grid 1) 1:1263 |UTM (WGS84) - ( 674277.047, 7188372.388, 933.961 m ) |25° 24' 40.8396"S, 49° 16' 02.2618" W

Altimetria sem sombreamento

% Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools Analysis Search GPS Help

o|Mo@E % «(®ls] [ ER@EE L]+ al
[atas Shader =] §!|3&=|§ |.@‘ | [4pply Formula [NDVI, NDWI. etc.] to Imagery Laver(s) | ﬂ
Gt £|8[8%[9)B] 44| & |44« 8|4 |84 | 01GIE @ %8| ©[21]%)

‘CD|DI Lidar by Elevation j I'L ‘%|“‘i |h| 1 |b| ﬁ%|§\

+ 1 s Currently Opened Overlaps (Right Click on Overay Mame:
z o ey
950 m . =] 41 Fe,

O ] @

Triangulated Elewation Grid 1
940m —
930m —

etadata... | Options. .. | Show Dverlay| Close
920m —
I

910m —

500 m S

For Help, press F1 1:505 [UTM (\WGS84 ) - (674305.518, 7188368.676, 921.835m ) |25° 24' 40.9482" 5, 49° 16' 01.2415" W




Altimetria com sombreamento (funcao sombreamento acionada em =)

T Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools Analysic Search GPS Help

]I x]SR RN E Vi)

QS =R E £ = 8

Atlaz Shader hd @ 3&’ !ﬁn i@ |Apply Formula [MDWI, MDWI, ete.] ta Imageny Layer(s) j ﬂ
G| £|9|6&| D)@ 414 & |&|6|«] o4&l | &I E @ldlo) ]2

‘CD|0I Lidar by Elevation

D20

910-m

I
900 m i

For Help, press F1 1:505 |UTM (WGS84) - (674325.011, 7188339.303, 943.278 m ) |25° 24' 41.8945°S, 49° 16' 00.5303" W

w0 o ARG

A rigor qualquer fonte de pontos coletadas no terreno podem ser usados,
inclusive pontos GPS coletadas de forma nao uniforme numa paisagem de forma
regular ou aleatéria... numa caminhada...

Podemos aplicar diferente tipos de fatiamento ou escalas de cores na
altimetria, se tratando de um dado raster (imagem) onde a visualizacao é
funcao da altitude.

- 0 “Globe Shader” aplica fatiamento de cores universal em todo o globo
terrestre

- 0 “Gradient Shader” aplica um fatiamento em preto e branco, do ponto mais
baixo ao mais alto.

- 0 “Slope Shader” aplica cores em funcao da declividade.

- um “Custom shader” , ou seja uma paleta de cores elaborada sob medida do
usuario

3D View

Estando um dado de altimetria carregado, esta automaticamente aberto o

LT
H H H p~4 I 13 * ”
acesso a janela de visualizacéo 3D pelo icone L’ .



Nesta janela de visualizacdo 3D, os comandos podem ser aplicados
interativamentes como maouse ou numericamente com o teclado...

3D View

& e[l 8/o] of>[0]o| ala bselu|m| ®|s]s]s/a) B + |+ 2

Nesta janela, os comandos dispostos numa faixa no topo da tela como segue e
temos em sequencia da esquerda para a direitas as op¢oes seguintes
identificadas quando o Mouse se encontra em cima do icone:

| FE

|¥$|%|ﬂ| @|fl"| <::'|E>|Q|G| Q|Q r‘|_-¢.|-| @ G|Q +|+| Tropical Sunny Day - %

- “ rotate the view” para fazer a paisagem pivotar sobre si mesma de forma a
obter a perspectiva de sua escolha,

-“move” para fazer uma translagdo horizontal ou vertical na paisagem

-“2oom” para ampliar o reduzir, usando a roleta do mouse para ambas
operacoes

-“walk mode” para sobrevoar sobre 0 modelo de altimetria a uma altitude
constante que podera ser definida

-“wire frame view” para ver altimetria como uma malha e ndo um plano
continuo



' 3D View

Ftfwn| (e o] o[2[0]0] afa kL

m| ®

-“default view” para voltar a vista inicial

- 4 comandos de “move” ou movimentacao em translacéo para esquerda e para
direita, para cima e para baixo...

-“zoom in” e “Zoom out” para ampliar ou reduzir por um fator de 2 ,de forma
automatica, indicando o ponto central a respeitar...

- “suppress heigh” para diminuir a exageracgao vertical
-“emphazise height” para aumentar a exageracao vertical
-‘water level on/off’ para deixar aparente um nivel teérico de agua

-“decrease water level” para simular a descida de um nivel de 4gua tedrico na
paisagem

-‘increase watter level” para simular a subida de um nivel de agua tedrico na
paisagem



3D View

I:'I Iniciar > (° | O Trabahando com ... -® Working with Terr. .. 7 Global Mapper v15... i i imagem - Paint

- 5 comandos para a realizacao de sequéncias animadas de sobrevéo que
estudaremos a parte

-“save image” para salvar a imagem da tela para um arquivo

-“‘show compass rose” para mostrar um simbolo de orientagédo 3D

Trapical Sunny Day ;I
TMone [Solid Background
Cloudy Light Bays

Full Moon

Sunzet
Thick, Clouds “ ater

-~“show 3D axis” para mostrar eixos 3 D no centro da tela HLEEREITRRED

- 0 comando para acessar os comandos numéricos equivalentes aos citados
acima, para maior precisédo de trabalho quando necessario.



I+ Draw the Terrain Surface {Unchedk to Just Show 3D YectorLidar Data)

Vertical exaggeration: | 3.25 — |

Background colar: -

Walk Mode Height: | 50 meters above |Gr|:n.|n|:| ﬂ

Water Display
[ Display Water in the 3D View

Water Level: |2I35 |metersﬂ —1

Water Level Increment: |5

3D Vector Display Options
[¥ Display 30 Vector Features in Space AboveBelow Terrain Surface
Relation of Vector Data Elevations to Terrain: |.-5.I:|sculute j

v Display Lidar Features
[ Extrude 3D Areas to Surface (Useful for Buildings)
[+ Draw 3D Vector Features Reflected on Terrain Surface

W Show 2D Map Cursor Location 2D Map Cursor Color: [l

[ Show Active GPS Track [ Show Fly-Through Paths
Orientation Indicator | Axes j Scale | 0.1

3D View Resolution

Select the dimensions of the terrain surface and the rendered texture to
display in the 3D view. Larger values result in @ more detailed display, but
will take longer to render,

Terrain Surface: [1024x 1024 | Image: (20453 % 2048

COnscreen Motifications

[ Display notifications Motification text colar: -
Duration: | 10 seconds Position: Upper left -

Finalmente, por cima da altimetria, posso carregar imagens de satélites ou fotos
aéreas ou qualquer outra informacao raster...



&‘Jﬂ'llwlllf'rl%%l QIQIEI"’J [R 2SR | & <] 5| o vy Eovaien E ke 31 Y BN N N
W @]3"»1—— |:]] ‘ [Esprly Formula (NDVI, MDA, ote) o Imagery Layers) =] J
2 f—-,_‘gﬁ‘/‘:“é ‘G@‘@J A ‘H_‘ g? 2| |2 | 20| Za

Ietadata.
Ml Sclect Online Data Source to Download

—Select Data Source m

Landszatd Global Imagery [Download via E arthE xplorer]
taphdart On Demand [Worldwide Data) [PREMIURM CONTENT] Cloze

T50m —

>

= A4
P tapQuest Openderial Worldwide Imagery
tapluest OpenStreettap Worldwide Street Maps
250 m OpenSeaMap [Sea Marks, Load Over Other Layer)
oy OpenStreethd ap.org Global Stieet Maps
OpenStreethd aps.org Wector Map Download [from wwe. openstreetmap.oig)
q SRTM Worldwide Elevation Data [3-arc-second Resolution)
ml

‘world Street bap

For Help, press F1 ‘ould Toon blan —-

Tendo duas camadas raster sobrepostas, posso usar a ferramenta “image swipe

tool” ( ‘L|) para fazer deslizar a imagem que esta por cima descobrir o que ha
por baixo de uma imagem de referencia. Este movimento pode ser feito
verticalmente ou horizontalmente.
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File Edit View Tools Analysic Search GPS Help
EJ&‘W1]E§1%| Q‘Q.“i]"i *ngﬁiﬁ|@]@i%§‘ugr_1 |CUIDrLidarbyE\evaliUn _v_l "L]%P“P]hl”
W @Is% Iﬁ |:]1 ‘ ]Apply Formula [NDVI MO, etc]tolmagery Layer 3] J AJ

] 216]e|6[0)] 41| £

Wa
-

3
A

AN IES

1.750m

1.500 m

1250 m

1.000 m

T30 m

500 m

250 m

Om

Height = 931,12 meters, RGB(117,118,091) (World Imagery) 1:1051500 [GE0 (WS84 ) - ( 49.0406337612, 254562621680, 931,193 m ) [25° 27 22.5438" 5, 49702 26.4975" W/




E podemos agora igualmente coma foto aérea ou a imagem de satélite sobre o
modelo numérico de terreno, visualizar a imagem em 3D na janela de
visualizacéo 3D.

3D View
e rinl 8o of(o]o] alal e m| 66| B+ o]

o

Geracao de Curvas de Nivel

Estando carregado um modelo numérico de terreno, é possivel gerar curvas de
nivel rapidamente e simplesmente com o Global Mapper.

obal Mappe 6.0 (b 814 da R Hak m]

File Edit View Tools [ Sesrch GPS Help
P =  Create Elevation Grid from 3D Vector Data. .. | I | 2 |
| | [ | -3 ik
(5 m oW E: Combine/Compare Terrain Layers. . iADDIy Farmula MO, MO, ete.] to Imagery Layer(s) 'I ’ ,t; .:) B
Count Overlapping Raste in View Shed Lavers, . I"‘ l——
!Color Lidar by Elevation ount Qverlaseing Raster Terrain View Shed Lavers Atlas Shader 57 g EEA'@ zgﬂ |

Generate Contours (from Terrain Grid)... 7 > 725 2 =
\@lelelalelolalo] ¢
-y

%]

é é‘z'l é é Generate Contours (from TIN Areas). .. g
Find Ridge Lines... | S

Measure Yolume Between Surfaces...

~N

1.750m Generate Watershed. ..
Simulate Water Level RiseFlooding...

Raster Calculator - Apply Formula (NDVI, NDWI, etc.) to Image/Grid Layer(s)

1.500m
Create Density Grid {Heat Map) from Point Data. ..
Create Voronoi/Thiessen Diagram from Point Features. ..
1,250 m
Graph and Chart Manager...
1.000 m
730 m
500 m

Om

Generate Contours From Elevation Data [1:91730 |GE0 {WGS84) - (48.9147423379, -25, 1954903795, 796,779 m ) [25° 11' 43,7654° 5, 43° 54 53.0742° W




Usamos para isto o menu “Analysis/Generate Contours (from terain grid)...”

Global Mapper v16.0 Contour Generation Options

Gl e e e i Contour Options IS\mp\'rﬁcaﬁonl Tiling |C.ontour Baundsl

- / Description [GENERATED CONTOLRS e o Inagey Laei] <] —l’ H —l—l—l’t; B
ICoIDr Lidar by Elevation - Contour Interval EE?I% ‘

m o [ETERS | T~ Only Generate Cortour Lines at Specified Height z
= ADVANCED - Contour Interval Muttiplier I=

’7 Minor Cortours |1 Major Contours |5

— Elevation Range {Default is Ertire Loaded Range)
Generate contours within following range of elevations:

I+ to [18387 [mETERS =]
™ Start at Minimum Elevation Instead of at First Interval Mutiple Within Specified Range

r— Resolution {in Cument Projection Units)
The resolution affects fidelity with which contours are generated. Larger numbers resutt in less detalled
contour lines that take up less space. Typically youll just want to accept the defaults.

Xeads: [0.000277778481481471  arc degress
Yads: [0.000277777777777778  arc degrees Metadata... | Dptlons..l ShovaerIayl

Resampling: IDefauh [Resample f Nesded) j

[~ Generate Area Features Colored Based on the Cument Elevation Shader in Addition to Contours
¥ Generate Spot Elevations at Min/Max Elevations

¥ Interpolate to Fill Small Gaps in Data

¥ Append Unit Labsls (m’ or ft)to Elevation Labsls

¥ Smoath Contour Lines/Areas to Improve Appearance

B Export Contours Directly to Package Files Rather Than Displaying in the Main Map View. Use with
Gridding Option to Allow Contouring of Very Large Areas

—Advanced Optiong

0.0 lem 0.5 lem u Create Contours Where Elevations Pass Down to Contour Value Rather Than as They Go Down
From One (Good for Shoreline Generation)
For Help, press F1 i e o L oL L  ro— 1063330, 12568.247 m ) |25° 14 02.7830" 5, 43° 50' 49.0025" W

Podemos definir o dado completo, a tela visivel ou um poligono de
interesse para realizar o processamento... na aba “contour bounds”

Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit Wiew Tools Analysis Search GPS  Help

B’l Blw |§|%| +QI% ﬁl@l@lﬁl@lvl EI H @},l G},l@l’hl ‘ ‘ IAddAllribulaswithUunlUl Points and Lines \nSeIacll;I LI H ,t;l.@lgvt{-”

ICoIDr Lidar by Elevation LI "L | 'ﬁl"‘l’l hl ;Tl 3' ”Al ﬁ\l I_,\ ::5' ﬁii Atlas Shader 57 |§ EE}I%
Contour Generation Options X| |“§3 (S’ g@ {: ’%,g =

CarrtourOpﬁonsl Simplrficat\onl Tiing ~ Cortour Bounds I —

" Al Loaded Data

Ml Datz Visible On Screen Draw a Box... |

" Lat/Lon {Degrees)
North [-25 [4e5 West

South [[2% Je East

" Global Projection {Geographic (Latituds/Longitude) - anc

BETTI0TE West

MNorth I-EEZii‘:?

South [25.9
" Comer w/ Size - Global Projection (Geographic (Latitude,

North |-;€.:::'.;

(REER |-¢s.::: ‘ East

Widh [149

' Crop to Selected Area Featurels)

Reset to Last Exported Bounds |

E4) - (-43.8902504507, -25.2130707547, 899,585 m ) [25° 13 08,6547 5, 43° 53 24.9018"W




E possivel especificar um grau de simplificagdo das curvas de nivel, o que gera
resultados graficamente diferentes.
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Blﬂl@llﬂgl%l @ﬁl@l@'ﬁ'&'v' El” Ql@,'lﬂ'”ﬁ' ‘ |A:|dAmibutaswith:auntolPoimsandLmesmSelacujﬂH Ll-.@lf‘}{'l
ICoIDrLidarbyE\evalion ;I ‘L'%l"’l‘lh gfl"‘v’l ﬁlﬁ'\lu\ %E%” WEM
&t 2]0]e]e6]6] £ 4] & |28/ o4 |0lel w2 glalal aldal

S,
i

< I - @

Metadata... | Optians.. | ShovaarIayl Close

e Contour Generation Options

Contour Options  Simplification IT\Iing | Contour Eaundsl

Less Simplfication, More Simplification,
Larger Files Smaller Files
{ 1.32

A

Simplification is the process by which points that do not
significantly cortribute to the shape of a feature are
removed.

250m Using a larger simplification threshold {right side of slider)
will result in @ smaller data file, however the curves in the

resulting features will be less smooth.
Om Using a smaller simplfication threshald (et side of slider)

will result in langer data files that better maintain the
integrity of the feature shapes

For Help, pressF1 1534562, 1055.192m ) [25° 13 41,352475, 43°51' 40.8515°W

As curvas sao geradas dentro da area de interesse, neste caso com o nivel
minimode simplificacao...
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=122 =E S| 3'5@|@|@|E|@|7|£|H @ || ‘ |AddAunbutaswithcc.untutPuimsandLmemsslacu;lLIH @]
ICoIDrLidarbyE\evalion LI "Ll'tl'q’lhl;fl"‘w‘l “Alﬁ\l[,\ EEEH m@m
G|t £ |80 & Dl@] 44| & |4|6]« 8|48l 508 #%lo| ¢

[T
- -

NE,
f:j'

21| % |

¢4 Iniciar o /~ | T Trabalhando com Dad...  Working with Terrain ... ¥ Global Mapper v16.0 ... i imagem - Paint

As curvas de nivel assim geradas sao feicdes vetoriais que podem ser
selecionadas, editadas, exportadas, etc... usando a Ferramenta Digitalizadora e
as funcgdes por ele ativadas, a gosto do usuario, como qualquer feicao vetorial, e
exportada para qualquer formato vetorial ( shape file, dxf, dwg, etc...).
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B|ﬂ|@||§|%l %ﬁl@l@lﬁhﬂvl £|H Q|Q|@|/.‘|| | IAddAttrihuleswithEnunlﬂlF‘ﬂintsandLmesmSeIentsLILI” ] +"|
[Tetor Lkt by Elovation E A L RS A B R PN RS %Eéli m@m
G £ |0 &|91] 414 & 4|60 4] o484 |64 £ g

NE,

+2 ‘Mw;wmi__;
BB QOverlay Control Center (4 L... l._l,_ {il

Currently Dpened Overlaps [Right Click on Overlay MName:

] 2534352 tif

forld Imagery

ENERATED CONTOURS [175 Fe:
er Created Features [1 Features, 1

L
£ I | »

Metadata. | Options. | Shnvaar\ayl Close

[[ITLT] ]/1:28600 |GEC {WGS84) - { -48.8537336867, -25,2365831904, 1398.454m ) (257 14 11,6995 5, 48° 51' 13,4413° W

Podemos isolar uma area da paisagem com altimetria superior a um valor
escolhido pelo cliente.

Usamos o mesmo menu de geragao de curvas de niveis, solicitando geragéo de
curva de nivel numa Unica altitude, e solicitamos a geragao de poligonos. No
caso, buscamos selecionar as areas com altimetria superior a 600 m. O resultado
aqui corresponde a area quadriculada.

? Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED (Trabalho Sapucaf.gmw*) C=X
File Edit View Tools Analysic Search GPS Help

| elMemlE]x| ks =R EZ <| o)) alslw]s|
r18l7] G|4| &|%|4 |4 S| 4 4| & |26 4

ICaIcuIale Watershed.. ;I LI ‘
8|4 |Gl | M| E 2% |o| &

-
[T

21%|

olor Lidar by e bl [l T |- B ’: i a= Shader hatl lEs > s
| Color Lidar by RGE/EN = % |'$|"’P|h|$‘*|“ | ﬁl,‘é\ll\ prid '“'” Atlas Shad IES%I‘%‘
1,205 m
1,125m
1,000 m EE
§75m mx
11
I'I I
730m T H
REamamaasmaR:
623/m = +H T
Ramaaman |
pa T
200 m jroms i
< Y
[l ]
-] )
1 ] ] ] ] ] ] x
f I I I I I 1
0km 25km  30km 100 lan 150 kem

Right Click to Display Option Menu |1:1438800 |GEO (WG584) - { -48.6429731520, -20,6183205890 ) [20° 37 05,9541" S, 48° 38 34.7215°W




Ou pelo menu Options, especificando a altitude média a ser substituida por
valor 0

Especificacoes

'“Global Mapper v16.0 (b121814) [+Lidar] - REGIS] mm Flevation ptions
File Edit View Tools Analysis Search GPS Help

|E§|% +Q 3|ﬁ|@|@|i§ AlterEIevaI:::I:};lues | F!aathering |Cm\_p::,2?pmiedion LI ﬂ‘
P Ediadd | éléz'l él“@lé:léwﬁ _je"lmi:”OHEEijﬂdScaleFadur4 F? (s‘llﬂ %g fmﬂ’.l {) /_1‘|’..,|
cale Factor: li

| Color Lidar by RGB/Elev | ‘Ll% HP | By E— |1— Eant.{’l’% ‘

Offset ID IMaers j

Elevation values will be altered first by applying the power
(rarely used), then muttiplying by the scale factor, then by
adding the offest value as shown in the following equation:

new_elev = scale * {org_slev ™ power ) = offset

1,000 m For example, f you specify a scale of 1.0 and an offset of 10
meters, an elevation sample of 150 meters from the file would
become 160 meters.

=
875 m —Valid Elevation Range
Maxdmum Valid Elevation: |12[)5.58 IMe‘terg |
750 m S Minimum Valid Elevation: IBDE'| IMaeI'E |
-

Overlay Control Center (33 Layers, I~ Replace Invalid Wik |: I E

623 m —{ Cumently Opened Overlaps (Right Click on Ove I~ Clamp Out of Bound Valuss to Valid Rangs
D0 RIDGE LINES [4.836 Features] o -
DRAINAGE NETWORK 1 (438 Fs e :

300m — DRAINAGE NETWORK 1 [480 Fe [METERS [=]

DRAINAGE NETWORK. 1 [482 Fe
GENERATED CONTOURS [38 Fe
1TH SAPUCAL

This option allows you to reinterpret the raw elevation values
stored in the overlay data. This option should only be used
when the vertical units selected when the overlay was loaded
or indicated by the overday data file were incomect.

c— Use the Elevation Display Units selection on the Vertical
0km 2 Metadata... | Optians. . | Hide Dverla Options panel of the Configuration dialog ff you just want to
changs the units that elevation valuss ars displayed in.

Right Click to Display Option Menu

56181, -20.5652407428 ) [20° 33 54.8667" 5, 497 04' 16.1602° W

Resultado:

¥ Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED (Trabalho Sapucai.gmw®*)

File Edit View Tools Analysic Search GPS Help

=T el NS e e X A WY NS N N e = |
LBl Glf] £|6 |84 6% 4 4] & |4/« 4[]8 M| £l @ %e| ©
[ Color Lider by RGE/Elev E AL R EI N =S i m@m‘

1.205 m

21| 4|

N,
e

1.125m

SJBelavista SP.shp [1 Features]
SJdaBara_SP.zhp [1 Features]
Altinopolis_SP.shp [1 Features]
Aramina_5SP.zhp [1 Features]
Batataiz_SP.chp [1 Features]

I I

O
O
O
O
O

0 km 2 Metadata | Options. | Hide Dvarlayl Cloze Dvarlayl

Right Click to Display Option Menu

1:1433300 |GEO (WG534) - { 48.1192570428, -20,6501584968 ) |20° 39' 00,6066" 5, 43°07 09,3254° W




Andlise de perfil

Esta funcionalidade é muito antiga no GLOBAL MAPPER mais vem sendo

A

constantemente aprimorada. Ele é ativada pelo icone © “. Selecionamos com
0 mouse o ponto inicial e final da linha de perfil a ser analisada ( Inicio com botao
esquerdo e final com o o botdo direito do mouse) . Elaboramos primeiro um perfil
com somente um Unico segmento para simplificar, embora seja possivel fazer a
analise com um perfil composto de varios segmentos em sequéncia € ndo
alinhados... O aplicativo cria automaticamente o perfil ao longo da linha
desenhada.

| !Add Altributes with Count of Paints and Lines in Selected &reals] _:j ' _}w

elmloimlElx| ool Klsls| nl| als(sls)

File PathSetup Display Options Caleulate

From Pos: -48. 8871241865, -25.2420333003

Line of Sight... Cut-and-Fill Yolumes. .. |

L i
|1:1832900 |GEQ {WES84) - (43.7551361418, -25, 2197430286, 146,226 m ) |25° 13’ 11.0781" 5, 43°

Left dick to start adding points. ——= Height = 145, 102 meters (255495ZN. tif)

E importante notar que neste gréfico de perfil a escala vertical e horizontal nao
sao iguais. Geralmente, sempre ha exageracao da escala vertical, mais esta
pode ser ajustada no menu Display Options seguinte, junto com varios outros
parametros graficos usados pelo aplicativo para realizar esta funcionalidade.
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* Glabal Mapper v16.0 (1121814) [+Lidar] - REGISTERED AEE

elmolmfE]s]| a|s(=efE x|2l<] ol ala(ws)

| IAdd Attributes with Count of Points and Lines in Selected Arsals) j [ | L 1@ jvi'-J

Badl W Path Profile/Line of Sight 3
é File PathSetup Qs CRReRltLEE Calculate

From Pose4{, (Eatel s eiehi e To Pos: -48.6235851439, -25.2424703468 |
w Display Elevations in Meters

+ Display Location of Each Line Vertex

= . Display Location of Each Line Vertex ~— §f "
1500 m w Draw Separate Line for Path from Each Terrain Layer
T 7| w Draw Elevation Guide Lihes ~ fF T T T T TToTmoTmom T m T oo e e T
1.500 1000 m Draw Lingfares Features that CrossPeth 0 -~~~ T TT T oo Tm T e mr e
300m MatchElevation Scale toDistance Scale ™~ | S
w Interpolate Elevations to Fill o Data Regions
1.25

Om w Display Points from Lidar Point Clouds

Set Background Color...
1,00 Set Cursor Text Font...
Ling of Sight.| gt Terrain Color...

Set Text/Grid Font...

750 m
w Display From/To Coordinates in Selected View Projection
Display From/To Coordinates with Selected Position Display Format
500m
250m
Om J
/A E S & F i
Left dick to start adding points. —-= Height = 120072 meters (255495ZN. tif) [1:183300 |GEO (WGS84) - (-43.839923163%, -25,2984122995, 1201,7m ) [25° 17 54.2543" 5, 48° 50' 23.7234° W

O estudo de perfil pode ser feito em segmentos multiplos seguencias
desenhados pelo mouse com varios toques no botdo esquerdo.

~ Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

File Edit View Tools Analysis Search GPS Help

= M| G

Ml Path Profile/Line of Sight

EEIEE | sl ol e Ll

Color Lidar Flle PathSetup Display Options  Calculate
é:' From Pos: -48.8510988460, -125.2694750165 To Pos: -48.7303686235, -25.2730202075
1500m — - — - = - e - oo
1,750 m 1000 17 |l — . & e e e e i e e
1.500m| 500m B g e
Om
1.250m
2.5km 5.0km 7.5 km 10.0 km 125 km 14.96 km
1.000 m Line of Sight... Cut-and-Fill Yolumes... Help | ok I
730 m
300 m
250m
Om

—

. i =
Left dick to start adding points. --> Height = 313,404 meters (SRTM Worldwide Elevation Da [1:65210 |GE0 (WG584) - ( 48.7557855125, -25.2671309284, 313.905m ) [25° 16'01.671375, 43° 45 20.8278" W

Esta ferramenta possibilita igualmente comparar o perfil de 2 modelos de
altimetria no mesmo perfil quando carregados simultaneamente em dois
layers diferentes... No caso presente carregamos o SRTM com 3 Arcos de
segundo de resolucao (90 m) e o TOPODATA de 1 Arco de segundo de
resolucdo (30 m) de resolucdo: eles apresentam altimetrias diferente...Confira !

Neste

exemplo, sdo 96 m de diferenca de altimetria | Na opcéao display, a funcéao

“Draw Separate Line for Path from EachTerrain Layer” tem que estar ativada
para realizar esta andlise...
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File Edit Yew Tools Analysis Search GRS Help
| M| o|m|E] x|

IEnIm Lidar by Elevation -

Add Attibutes with Count of Paints and Lines in Selected Areals). ;I ' | ,c .@ Ivéj

X ‘

-~ From Sight Elevation ‘
ﬂ above IGround

ok |

|5 [METERS

Cancel |

i~ To Sight Elevation

File Path Setup Display Options  Calculate I1 IMETERS ﬂ above IGrnund ;I
13500 From Pos: -48 8396302498 -25 24 | Fresnel Zone Specification
300 m
i 1500 [~ Check Clearance with Frespect to First Fresnel Zone
2 18 e | e
_________ Frequency [GHz): |4 Percent Clear: |- o
1.250 o3 1000 m Number of Fresnel Zones to Display: 1L . __.__
-~ Eartth Cureaturg———+—— 1 Tt Tmmm—mm— e — e —
1.000 m 300 m M lgnore Eartth Curvature | fF-—-—r——— ===
Atmospheric Conection; |/
750 1] Om The earth curvature settings are used to simulate the curvature of the
= eaith when performing line of sight analysis. For short distances, the
curvature tepically doesn't affect the path profile much, but the effect
over large distances can be significant.
300 1 Line of Sight... Cut-andFil Volume: Atmospheric comection is used to account for the effect the earth's
atmosphere has on different kinds of tansmissions. For example, &

value of 1.333 iz often used to emulate how microwave ansmissions
travel through the atmosphere.

¥ Draw Lines at Endpoints from Surface to Line of Sight Heights ~ Select Style

I Exclude Endpaints When Finding Minimum Clearance?

.
Left dick to start adding points. —-=> Height = 1552, 562 meters (SRTM Worldwide Elevation 1[1:65210 [GEO (WGS84) - (-48.8386553446, -25. 2586263443, 1552.562 m ) [25° 15" 31.0548" 5, 48° 50' 19.8792" W

Linha de visibilidade

Bl Path Profile/Line of Sight

Fle PathSetup Display Options Calculats

250m

Lime af Sight. Cut-and-Fill Y olume

Left click to start adding points. —> Height = 5¢

Para realizar um estudo de visibilidade entre dois pontos, havendo desenhado
um segmento Unico , clicar na opcao “Line of Sight ...” considerando que a
analise se fard a partir do ponto inicial até o ponto final da linha desenhada para
servir de perfil no inicio da manipulagéo... Podemos indicar a altitude a considerar
acima do nivel do chao no inicio e no final da linha, caso a pessoa esteja em
cima de uma torre, ou ndo... ou simplesmente em pé.... E o resultado: Sim, ha
obstrugéo de visibilidade no local indicado pelo aplicativo !
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=1 R = A A AIH Q|Q|E|’.‘||H [fsctet atributes with Count of Poirts andl Lines in Selected Arsa(:) j:” |m|E
IEnImLidarhyElevatinn LI LLl"&l"Pl!ml?“l:‘}l ‘ﬁ;lﬁ\i'_f\ :Z‘ it | W@a&lzﬁ ‘

2 2| 2u| @ 2 |2 s pn
G| £|0||&|6|8] 4 4 &[&|60) ¢ |4 |G| @222 @4 o] [21]%]
- = - F
1,750 M Path Profile of Sight
File Path Setup Display Options  Calculate
1500 ol From Pos: -48 8396302498, -25 2642056614 To Pos: -48.7275789650, -25.2646706045
i Minimum Clearance: -105.4 m at -48 7915457848, -25.2644155997
1,250 m
1,000 m
750 1
25km 3.0km T 5km 11.29 km
300 1 Line of Sight... Cut-and-Fill Volumes... | Help | k. |
250m
Om

Left dick to start adding points, ~-= Height = 145,005 meters (SRTM Warldwide Elevation Da [1:65210 |GEC {WES84) - ( 48.76105438675, -25.2107372060, 145.005m ) |25° 12' 38,6539 5, 43° 45 38.7975°W




Analise de intervisibilidade

A anaalise de visibilidade pode ser realizada ndo somente em linha mais em 360
graus ao redor de um ponto de interesse... Veja a seguir como. Podemos
inclusive aperfeicoar este estudo escolhendo automaticamente na paisagem
varios pontos altos ( valores maximos de altimetria) e fazer um estudo de
visibilidade multiplo e comparativo... em vez de realizar um estudo unico...

Comecamos para isto por desenhar em cada uma das regides de interesse um

poligono grosseiro que indica onde quero localizar o ponto de maxima elevagéo
para ser designado como ponto de estudo para o estudo de intervisibilidade em
cada area...
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Metadata... | Options... | Hide Overlay | Cloge
1.0 km 3.0km 5.0km 7.0 km 9.0 km

Right Click to Display Option Menu - Height = 862,633 meters (2554352M. tif) |1:97810 |GEQ (WCS84) - ( 48.7994126725, -25.2710054541, 872366 m ) [25° 16 15,6136" 5, 43¢ 47 57.8856" W

Selecionamos com a Ferramenta digitalizadora os 3 poligonos e com o botao
direito do mouse, iniciando com a opgao “Atribute/Style Functions”
procuramos identificar automaticamente os pontos culminantes em cada um
deles com a sequéncia de comandos demonstrados abaixos
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A & i
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Lo’ D3N DELETE Vi o St vetes
y. V.4 A N
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Tl Copy Attributes Between Overlapping/Nearby Features
Add Style Attributes to Selected Feature(s) Insert Pad Site from Library. ..
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S500m —  Add Attributes with Count of Points and Lines in Selected Area(s)... Create Line Features 3
Apply Elevations from Terrain Layers to Selected Feature(s) Create Point/Text Features 3
g, Calculate Elevation/Slope Stats for Selected Feature(s)... Advanced Feature Creation Options 3
Add Update the Measure Attributes of Selected Feature(s)
Move Reshape Feature(s) 3
0 Set Text Color Vertex Editing 3
Load Local/Web Files from an Attribute of Selected Features. .. Attribute Style Functions 3
: \ f f i . ; . f f Crop/Combine/Split Functions 3 2]
I T T T T T T T T 1 Advanced Selection Options 3 - T
e o 2N srdl R Analysis/Measurament 5 adata... | Options.. | Hide Dverlayl Clase
» i £ 3 ¥ Search 3
>

B, 760.002m ) [25° 13 56.69467 5, 453° 47 13.5300° W

Right Click to Display Option Menu (3 feature(s) selected) —> Height = 767.943 meters (255 Optians

O resultado é como segue, com os maximos e minimos de valores de
altimetria dentificados em cada poligono, nao sem antes ter respondido
sim a perunta para esta identificacao... :
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| | | | [ [ [l | | ] -— =
U : ! ! . U U ! U U Metadata... | Options.. | Hide Overay | Cloze:
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Right Click to Display Option Menu (3 feature(s) selected) > Height = 826,599 meters !255-|1:9?810 GEO (WGS84) - (-48.7868592090, -25.2361347223, 828.929 m ) |25° 14 10,08507 5, 43° 47 12.6932°W

Veja a tela final do processamento: ja podemos selecionar e apagar os minimos
de altimetria que n&o usaremos...
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() kin () ktn < () lon 5 k Atribute Elevations from Terrain Layers responder sim a pergunta - Paint

15 Iniciar @ /7 | Oj Trabahando com Dad... I Global Mapper r_ Atribute Elevations fr... 3 Working with Terrain ...

E apagamos os 3 poligonos igualmente pois ndo nos servirdo mais... Se
desativamos temporariamente a camada de altimetria, teremos a localizacdo dos
3 pontos para fazer a analise de intervisibilidade multipla e simultanea... ( a partir
dos 3 pontos).
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O[] SRTM Worldwide Elevation Data (3 172554 M
User Created Features [3 Features, 1 E}:I A -
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A
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A
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Selecionamos estes 3 pontos com a ferramenta digitalizadora para iniciar a
analise de intervisibilidade.



Logo depois selecionados no menu “Tools” ou na barra de ferramentas a ogéo

View Shed “ iyt e clicamos em qualquer parte da paisagem para o software
perguntar se queremos inicar a analise com o ponto designado neste instante ou
os 3 pontos selecionados, resposta a qual responderemos sim pois este é o
nosso propédsito inicial...
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Height = 805,279 meters (2554352N. tif)

YES - Create View Shed for Each Point

at Clicked Location

\:-:) just at the dicked location?
NO - Create View Shed
L &
12 SRTM Worldwide Elevation Data (3
° User Created Featues [3 Features, 1
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- &l il '| 3 @
Metadata... | Options... | Hide Dverlayl Close
50 Y
J ‘ ‘
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'
Om v
H
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Cne or more point features are selected. Would you like to perform a view shed analysis at each selected point or

[1:88960 [6E0 (WGS84) - (-48.8637722549, -25.2070912361, 806.133 m ) [25°12' 25,5284" 5, 48° 51' 49.5801"W

Teremos que especificar as condi¢cdes técnicas de analise na janela seguinte que
se aplicara da mesma forma para os trés pontos analisados.
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Cancel |
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Receiver Elevation
& Use an explicit height value for the receiver elevation

SRTM Worldwide Eleva
ser Created Features [.

L] |
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tdetadata... | Opts

Height = 806,279 meters {2554952N.1if)
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IU degrees above the horizon
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IU to |0 degrees ahove the haorizon
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[
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Earth Curvatur
¥ lgrore Earth Curvature

Atrosphenic Corection: IT

The earth curvature settings are used to simulate the curvature of the
earth when perfarming view shed analysis. For short distances, the
curvature typically doesn't affect the results much, but the effect aver
large distances can be significant.

Atmospheric corection is used to account for the effect the earth's
atmosphere haz on different kinds of transmizsions. For example, a
walue of 1.333 is often used to emulate how microwave transmissions
travel through the atmosphere.

¥ Generate frsa Features in Covered Areas

S
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[Minimum view radius: |0 ]

~ Sample Spacing
The sample spacing controls the interval at which elevation
zamples are examined to determine visibility, Smaller values result
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[ Check Clearance with Fiespect to First Fresnel Zone

Frequency (GHz): |24 Percent Clear: |E0 to [100

i~ Free Space Path Loss Calculation

[ Calculate and Display Free Space Path Loss
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™ Use Wector Features with Heights
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[(1User Created Features

ysiz 5t each se
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O resultado mostra entao as areas recobertas por cada estudo a partir de cada
pontos de altimetria maxima selecionado inicialmente... Obviamente ha galgum
tipo de sobreposicéo entre eles ... que vamos analisar igualmente....
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A primeira interpretacao a fazer é que o que esta em vermelho sao as areas
visiveis de algum destes 3 pontos iniciais. Os circulos de visibilidade podem ser

vistos individualmente como segue :

Y I B Y I\
55500 G0 (1654 - (-8 527505501, 25 2500865, 505676 ) 25 15 6.0075'5, 5757 B85 1. 0 e (v IS, S5y 5vm) [ S TS B GTW.

swmw« 6. G014 |- EOSIERED

1250m |

Y & 4
515800 GE0 (Wesaa) - 5098735, 71,993 m ] (25% 15 54 1934°S, 49900 339638\




Temos uma ferramenta para analisar isto melhor no menu “ Analysis” como
segue,na opcao “ Count Overlapping Raster/Terrain/View Shed Layers...”
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—_— = Generate Contours (from Terrain Grid)... == 2 2517
= Generate Contours (from TIN Areas)... i} £ 27| 21| 4,
f : |a|de | #1/s] £2) | 60| o
__I_I Find Ridge Lines... E & 2 Mx = = i
Measure Volume Between Surfaces... >
1.750m Generate Watershed, .
Simulate Water Level RiseFlooding...
Raster Calculator - Apply Formula (NDVI, NDWI, etc.) to Image/Grid Layer(s)
1.500 m
Create Density Grid {Heat Map) from Point Data, .
Create Voronoi Thiessen Diagram from Point Features...
2
1=‘50 e Create Layer Statistics Report...
Graph and Chart Manager...
1.000 m
View Shed Analy#is 1
750 m - Currently Opened Overlaps (Right Click on Overday Mames
2R54352H Kl
e 0
MIT
| iew Shed Analysis 1 [1720.54_M] [
250m J ser Created Features [3 Features, 1 @
| 3
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Count Overlapping Raster/Terrain/View Shed Layers... |1: 134600 |GEO {WGS84) - (-48.9329779500, -25. 1879379986, 865.269m ) |25° 11' 16.5768" 5, 48% 55' 58.7206" W

A andlise feita rende o seguinte resultado com a legenda da barra colorida ao
lado mostrando onde temos areas recobertas por no minimo 1 Unico circulo de
visibilidade resultante em verde, 2 circulos de visibilidade em laranja, 3 circulos
de visibilidade em vermelho. O que nado tem visibilidade nenhuma esta em azul...
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Estas analise sdo muito interessantes para estudos de telecomunicacgéao, torres e
observacao, ... entre outras..Os poligonos assim gerados pela andlise sao
feicoes vetoriais e podem ser exportadas em qualquer formato vetorial e usadas
como qualquer feicdo vetorial pelo usuario.

Calculo de Volume

Vamos explorar 3 modos diferentes de calcular volumes no Global Mapper a
partir da comparacao de diferentes camadas de altimetria para um mesmo local.

1) Calculo de diferenca entre 2 camadas de altimetria para um mesmo local

O comando a ser usado neste caso estd em “Analysis / measure Volumes
between Surfaces”:
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Create Density Grid {(Heat Map) from Point Data. ..
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1250 m Statistics Report.
Statistics Report...
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750m
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Selecionados os dois layers a serem comparados, indicando aquele que sera
considerado como referéncia e aquele que sera usado para aplicar a substracao
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e podemos também selecionar a area na qual se aplicara o calculo comparativo
(area visivel da tela, ou coordenadas especificas ou limites desenhados ou
“caixa” a informar no momento...)
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O resultado dos célculos aparece na proxima janela
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E pode ser copiado para o Espaco de trabalho e depois para um relatério.



Total Volume Between Surfaces: 44139758 cubic meters
Cut Volume: 28836840 cubic meters

Cut 2D Surface Area: 1.273 sq km

Cut 3D Surface Area: -

Fill Volume: 15302918 cubic meters

Fill 2D Surface Area: 1.075 sq km

Fill 3D Surface Area: -

Isto por exemplo pode servir na hora de usar um dado LiDAR, no qual se calcula
de um lado o Modelo Numérico de Terreno, e por outro lado o Modelo Numérico

de Superficie e com estas duas informacoes , derivamos o volume de

biomassa existente na area de interesse !

2) Calculo de Volume de pilha de material ou e uma parte de relevo saliente

Para este procedimento, basta termos uma camada de altimetria sobre a qual se
aplicara o calculo. Desenhamos a area a ser avaliada, os limites externos
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1:29200 |GEQ (WGS84) -  -48.6909961763, -25.6210400001, 119,196 m ) [25% 37 15,7440° 5, 45° 41 27,4062° V0

Height = 1119, 196 meters (2554952, tif)

servirao
de base
de
referéncia
para o
calculo



Com o poligono selecionado, acionamos pelo botédo direito os comandos
seguintes: “ Analysis Measurements / Pile Volumes”

T Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

Fle Edt View Tools Analyss Search GPS Help
| B emE x| D |=e s s = ﬂl“ Q|Q|Iﬂ|’.‘|” [4RE# - Create New Area Feature ;lﬂ|
le@l *rl | | EDIT - Edit Ares Festure

= = Move Area Feature {Ctrl+Shift+M)
Color Lidar by Elevation ] % e |5k ] SN]SR IBE e e resine

Insert New Vertex In Selected Feature(s)
é:. é:. 3
é‘ f;i‘. 5;5 éﬂn %) @ -(::., e % CLEAR - Clear Current Selection
i

Insert Pad Site from Library...
Create Area/Polygon Features
1750 m Create Line Festures
& Create Point/Text Features
Advanced Feature Creation Options
1.500m
= Move Reshape Feature(s)
vertex Editing
1250m Attribute/Style Functions
Crop/Combine /5pit Functions
Advanced Selection Options &
1.000 m INVALID - Find and Fix Invalid Areas/Polygons... Analysis/Measurement
PATH PROFILE - Generate Path Profile Along Line(s)... Cptions
Add/Undate the Measure Attributes of Selected Feature(s)
750 m MEASURE - Display Feature Measurements l n
2554952N tit
< VOLUME - Measure Yolume (Cut-and-Fil) e Ereate; Festures 1 Festures
=
500 m Calculate Elevation/Slope Stats for Selected Featurefs)...
Apply Elevations from Terrain Layers to Selected Feature(s) E
250m [E
E3] I | >
Om Metadata. | Optiars... | Show Dverlayl Clase!

Right Click to Display Option Menu (1 feature(s) selected) --> Height = 1331.24 meters (251:23990 |GEO ( WGS84 ) - (-48.6886034359, -25.6239177382, 1332.017m ) [25° 37 26.1035" S, 48° 41 18.9724" W

O resultado aparece logo em seguida numa nova janela:

" Global Mapper v16.D. (b121814) [+Lidar] - REGISTERED
File Edit Wew Tools Analysis Search GPS  Help

Selected Feature Information

<Featue Name> | <Featwe Types | TOTAL VOLUME | CUT_WOLUME [ CUT_&REA | FILL VOLUME | FILL AREA | <Enclosed Aray | <Length/Parimeter> | ENCLOSED,
Unknown Area Type 80980328 cubic meters 83282772 cubic meters  0.707 sqkm 23024436 cubic meters  0.1336 sq km 0.959 sq km 3457 km 0.859 sq km
< I | 2

Total Volume: B0920328 cubic meters, Total Enclosed Area: 0.859 ¢q km. Total Length/Perimeter: 3,457 km

Export to TSV Fie...

< il |

Metadata, | Options. | Shnvaerlayl Close!

Right Click to Display Option Menu (1 feature(s) selected) —> Height = 782. 165 meters (255[1:23990 |GEO (WGS84 ) - (-48.6794795582, -25.6217508173, 778.914m ) [25° 37 18.3029" 5, 43° 40 46.1264° W/

Nesta versao mais recente (16) do aplicativo, o plano de referéncia é calculado a
partir de todos os pontos do poligono indicado para o calculo, enquanto que
anteriormente, somente eram considerados os vértices. O resultado pode ser
exportado para um arquivo .csv.

E3 Microsoft Excel - pile volume calculation

E ag?iw 3 Inserir  Formatar Ferramentss Dados  Janela  Ajuda Digite Uma pergunta
v\q-|%:-ﬁmn% LMEAriaI -0 =N I 8 o . By
| Al = <Feature Name> <Feature Type> TOTAL_VOLUME CUT_VOLUME CUT_AREA FILL_VOLUME FILL_AREA <Enclosed

A B | Area= <Length/Perimeter= ENCLOSED_AREA PERIMETER
<Feature I‘!ame>.<Feature Type>TOTAL VOLUME.CUT_VOLUME.CUT_AREAFILL VOLUME FILL_AREA <Enclosed Area= <Length/Perimeter= ENCLOSE
.Unknown Area Type.80980328 cubic meters.83282772 cubic meters.0.707 sq km.2302443.6 cubic meters.0.1336 sq km.0.859 sq km.3.457 km.0.859 sq km.

Total Volume: 80980328 cubic meters
Total Enclosed Area 0.859 sq km
Total Length/Perimeter: 3 457 km

e e[ e[

B



3) Criando um modelo da diferenca entre duas camadas de altimetria

E possivel igualmente criar uma representacio grafica dfa diferenca entre duas
camadas de altimetria... Usamos o menu “Analysis / Combine/Compare Terrain
layers”. Indicamos em seguida os layers a serem comparados:

”_Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

Combine Terrain Options |Z|
Combine Temsin Layers Options | Export Bounds I ﬂ ﬁl H [ONESN | El /|‘I| ‘ IAHEA - Create Mew Area Feature ;I 3 ‘

Combined Blevation Grid)

Description

Operation: ISub‘tlact\on (Difference) - Signed j J ﬁ 5\ L\l :: .E; ‘ lm @M‘
&l

w

Select First Elevation Layer(s)to Combine/Compare o
SRTM Wordwide Hevation Data (3-arc-second Resolution) éb *.?-

D+a

Ze

B3

&&e|&

*%% ©

EN 21%|

&
b
BRn

Select Elevation Layeris) to Combine the First Layer(s) With

SRTM Worldwide Hevation Data (3-arc-second Resalution

Vertical Units
|METERS |
Sample Spacing

K-ads: ID 000277772481 arc degrees
Y-anis: ID_I}DD JITT7777 arc degrees

[ Aways Generate Sguare Gnd Cells ; o Currently Opened Owverlaps [Right Click on Overlay Mames

If you wish to change the ground unite that the “ : % S IE‘ SATM Worldwide Elevation Data [3- @
sample spacing is specified in, you need to change ¥ IE‘ 2B54952M. it
the cument projection by going to Config->Projection.

Click Here to Calculate Spacing in Other Units... |

Compare Value {f Applicable): ID !
4
oK I Cancel | Apply | Help N\ Ietadata. | Options. | Hide Overlay | Close

For Help, press F1 [1:137300 |GEO (WGS84) - {-43.8493837551, -25.2159546588, 1036.576 m ) [25° 12' 57.4368" S, 43° 50' 57.7815"W

Podemos aplicar diferentes métodos, ou algoritmo légicos de comparacéao entre
os dois layers em estudo para substrair, adicional, avaliar em absoluto ou
relativo, etc... Aqui, selecionamos “signed”, ou seja separando diferencas
positivas ou negativas.

* Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

File Edit Wiew Tools Analysis Search GPS  Help

Combine Terrain Options ﬂ ﬁl H 08 Qlal /|‘|| ‘ IAHEA-CrEalB Mew Aiea Feature ;I = ‘

Combine Temain Layers Options | Export Bounds |

Description: IComb\ned Elevation Grid ﬂ % 5\ L\l ::E- af; ‘ W@M‘

Ciperation: ISub‘tmcﬁDn (Difference] - Signed ;I 2 7 | 20 P 27|24l 2
= + e, >3
Sobcthe ;ion (Difference) - Signed é) EE é| Q g |"*\ L::l‘s’ g@‘l (g\g ET*E #l ﬁl | “ —T| 9 |

SRTM Worldy

Subtraction (Difference) - Unsigned 0 LW
Average Elevation .
Minimum Elevation
Maximum Elevation
Select Elevati E’!ultéplﬂ\fa{;leis o

b ivide st Value
SRTMNiaid Filter (Keep First Value if Second Valid)
Filter (Keep First f Greaterthan Second)
Filter (Keep First if Less Than Second)
. |Fiter {Keep First if Second Greater Than Compare)
Wettical Units (Fijer {Keep First f Second Less Than Compars)
IMETEF(S Cut Layer Out (Keep First if Second Invalid)

Counit Valid Layers at Each Location

Sample Spacing

Keads: |0.000277778481 arc degrees

Y-ads: |0.000277777777 arc degrees {3 Currently Opened Overlaps (Right Click on Overay Mames
[ Aways Generate Square Grd Cells : X SRTM Worldwide Elevation Data [3- @
I you wish to change the ground units that the , < [ 57 Lt

sample spacing is specified in, you need to change P Uszer Created Features [1 Features]
the cument projection by going to Corfig-=Projection. 2 ;

Click Here to Calculate Spacing in Other Units.. |

Compare Value {f Applicable): ID s & ——]
\ o™ Metadata... | Options... | Hide Dverlayl Close
ok | cencel | s | Hep .

|1:137300 |GEO { WGS84) - { 48.8986653551, -25,2159546588, 834,303 m ) [25° 12 57,4368 5, 43° 53 55,1953" W




Devemos realizar a operagéo na drea comum das duas camadas de altimetria.
Realizamos a area de interesse a processar :

" Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

Combine Terrain Options |Z|

Combine Temain Layers Options  Export Bounds | ﬂ ﬂl H [ONEON | El /hl ‘ IAHEA - Create Mew Area Feature LI > ‘

¢ Al Loaded Datz

™ All Data Visible On Screen Draw a Box... | J ENES [‘\l SF, | 1222

[omsan =1 2% |

" Lat/Lon (Degrees) 75 |4
Marth |.;s |-;9_5 Weet :{;‘ ’f%fg Q|Q‘ glé\ g}@l& &? (gg ,g:g @|ﬁ|| ‘ix iI|"0|
i

South | 26 |48 Fast
™ Global Projection (Geoy
North [25.0001 {

South [25.38386T1111° [46.0001350652 East

™ Comerw/ Size - Global Projection {Geographic (Latitude,

Currently Opened Overlaps (Right Click on Overday Mames
SRTM Worldwide Elevation Data [3-

* Crop to Selected Area Featurs(s)

Rieset to Last Exported Bounds
L] i ]

0K I Cancel | 2Apply | Help | R d Metadala...l Dptlons..l HldeDverlayl Close

For Help, press F1 [1:137300 [GEO (WGS84) - (-48.849383755 1, -25.2150546588, 1036.576 m ) [25° 12' 57.4368" S, 48° 50' 57.7815" W

O resultado é um modelo numérico de terreno onde a altimetria observada é a
diferenca detectada entre as duas camadas de altimetria analisadas, tal como
segue, podendo se aplicar diferentes paletas de cores... A diferenca neste caso
varia de -140 m a mais de 150 m...: incrivel como a resolucao espacial entre o
SRTM e o TOPODATA pode gerar diferengas de altimetria !

ALTAS SHADER

? Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

File Edit View Tools Analysic Search GPS Help
B’lﬂlwllﬂgl%l +Q &lﬁl@l@lﬁlgil EIH (O G},lal’h” IAHEA-CrEalBNewAleaFEalure ;I L”
£ @[]

ICoIDr Lidar by Elevation ;I ‘L"&l"’i‘l hl $,T|&| %l ﬁl L\ :E‘ §f§ Atlas Shader 'I |§ SD&I% ‘
7 2| x| 2 2 e 2 o |2 [ 2 20 PRI
Gt &]6|6 4|08 4[4 &L« o] 48[4 6145 £l 2| %lo] ]2
150m
100m
50m
- bverlay Control Center (4 L... |:| |Z|
Um Currently Opened Owerlaps (Right Click on Overay Mame:
[Jle] SRTM Worldwide Elevation Data [3- @
Dl 2554952M 1
-50m 3 [a] Combined Elevation Grid EI
-100 T
m <_ 1 1 ] i| @
~140m Metadata... | Options... | Hide Dverlayl Close

Right Click to Display Option Menu ——> Height = 0.657 meters (Combined Elevation Grid) |1:137300 |GEC {WGS34) - ( -48.8395927136, -25,2769855095, 0,657 m ) |25° 16' 37, 1478”5, 48° 50' 22,5333" W




GLOBAL SHADER, que separa os valores positivos ou negativos

T Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
File Edit View Tools Analysic Search GPS Help

E|B|W||§|%| +Q %lﬁl@l@lﬁlgil &IH (O G},lml’h” IAHEA-CrEalBNewAleaFEalure ;I L”
r|®|]

ICoIDr Lidar by Elevation ;I "L | '&l"’Pl hl ;fl "‘”’l ﬁl &l [\ ::5' %E; Global Shader 'I |§ SD@IE ‘
P | du | & 4 |& 4 Al A "] Lol 27| 2
Gl £|6|8H% (6|8 4 4] &|L|4| ¢ o|4 | BlL (614 E @ C|2%
150 m
100m
50m
Um Currently Opened Owerlaps (Right Click on Overay Mame:
] SRTM Worldwide Elevation Data [3- @
[l 2554352 i
-50m i8] Combired Elevation Grid
User Created Features [1 Features
-100m
3 F—r— 3
_140m tetadata | Options. | Hide Overlay | Cloze
Right Click to Display Option Menu |1:137300 |GEQ (WiG584) - { -48.8066295268, -25.2156232906 ) [25° 12' 56.2618" 5, 45° 48' 23.8663° W

Com a a opgao unsigned na avaliacao da diferenca, o resultado é diferente...
pois nao ha valores absolutos, todos sdo calculados em absolutos e positivos.

%Global Mapper v16.0 b121814} [+Lidar] - REGISTERED
File Edit View Tools Analysis Search GPS Help

ﬂ El” Y G},llﬂl/.'t” |&RER, - Create Mew Aea Feature | L”

Diescription:  |Combined Elevation Grid . . = =
escription I ﬂ “.;\ ;ﬁ,‘ [\l b

CQperation: ISub‘tmctan (Difference) - Unsigned j é;
&«

Combine Temain Layers Options I Export Bounds I

e [ )%
R

Select First i Aodition
Subtraction (Difference) - Signed

SRTM Worldy Subtraction (Difference) - Unsigned
25543521 Average Elevation
Mirimum Elevation
Maximum Elevation
Select Elevatig Muttiphy Valuss

0 Divide 1st Value by 2nd
SR Filter (Keep Firet Value if Second Valid)
Filter (Keep First if Greater than Second)
Filter (Keep First if Less Than Second)

__ |Fiter {Keep First if Second Greater Than Compare)
Vertical Units | Fiter (Keep First if Second Less Than Compare)

IMETERS Cut Laysr Out {Keep Firet f Second Invalid)
Count Valid Layers at Each Location

Sample Spacing
Yemds: |0.0002777784281 arc degrees

Yds: |0.000277777777 arc degrees
I™ Aways Generats Square Grd Calls

If you wish to change the ground units that the
sample spacing is specified in, you need to change
the cument projection by going to Config-=Projection.

B.@ | O«a

£ |4,

Currently Opened Overlaps (Right Click on Overday Mames
SRTHM Woarldwide Elevation Data [3- H

Bz it

Click Here to Calculate Spacing in Other Units | =

Compare Value {f Applicable): ID \
|
QoK I Cancel | Apply | Help | F \ u

[1:137300 [GEO (WGS84) - (-48.8986653551, -25.2159546588, 834.303m ) [25° 12 57.4368" S, 48° 53 55.1953" W

2 | r—— >

Metadata... | Dptlons..l HldeDverlayl Cloze

E o resultado é como segue, de 0 a 167 m, aglomerando valores positivos e
negativos em valores somente absolutos e positivos...



~ Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

File Edit View Tools Analysis Search GPS Help

e|MwlmEE]] < ala/m]e = >
| |+H

[ Color Lidar by Elevation =] ‘Ll'ﬁl"’?lhlgfl | Alg\ll\ e | WI_MT‘

Gl £\6|64] %S 4 &lo |t 4|22 | %lo| ©121]%]
167Tm

100m
M Overlay Control Center (4 L... |L| |£|
75m Currently Opened Overlaps (Right Click on Oveday Mame:
DI ] SRTM Worldwide Elevation Data 3 .
= 952, it
50m . Combmed Elevation Grid
Z[E] User Created Featues [1 Features]
25m @
< I | £
Om Metadata... | Optiahs... | Show Elverla_l,ll Cloze
Right Click to Display Option Menu [1:137300 [GEOQ (WGS84) - ( -98.7922693267, -25.30896595917 ) [25° 18" 32.2905° 5, 457 47 32.1695" W

Isto ndo € um modelo de elevacéao, é o modelo da diferenca calculado pelo
aplicativo entre as duas camadas de altimetria estudadas...

Calculo de Volume: corte e aterro

Com esta funcionalidade podemos fazer simulac¢des realistas de terraplanagem
para um local de interesse e calcular e optimizar os volumes de material
deslocados. Precisamos para comecar do modelo numero de terreno da area de

interesse e o local exato da obra.

Exemplo dos dados da BLUE MARBLE usados neste caso:

"/ Global Mabper v16.0 (b121814) I+Lidar] - REGISTERED
B Feature Information

'ﬂ ‘ |AREA - Create New Area Feature | B

Feature T Building Site 2| o 20 #ﬁ 2ol 27| 24| 2
| Bkl &L Mg & |1
1 Geomety [ vettces, Perimeter 1.234 k. Area: 011027 sq km, Bounds: (3048457.60, 435218.19, =
e Allas Shader - @an ® ‘
Map Name: IEulIdlng Site o

Description: [Building Site

Right click on an entry for more options (i.e. open URL, etc.]

Atibute | Value
PERIMETER 1.234 km
ENCLOSED_AREA 102663 sq m e N s i
Elevation B Overlay Control Center (3 L... [ |71 [X]

| Currently Opsned Dverlays (Right Click on Overlay Names
Edit.. Delete | Wertces... | Fly Thioudh Pl Giaphs... Copy to Clipboard ] <Gardiner_DEM dems>

[1/#) Gardiner_Imagery.p?
(&) Building Site [1 Features]

50m

(==

N
%
)
R -
2o'o'o'o'.'o'o'o'o "' Metadata... | Options... | H\dEUvel\ayl Cloge!
'.'.'.'. "'
0

oo
Ssislaletstststs

]
T
Om 250m  300m 730m 1250 m

Height = 83.933 meters (<Gardiner_DEM.dem>) |1:14560 |SPCS (NADE3) - { 3048805.11, 457272.22, 83,933 m) [44° 11'49.2495" N, 69° 48 0L.4781° W




O objetivo é fazer uma terraplanagem desta area... Veja como fica o local com a
visualizacdo 3 D do GLOBAL MAPPER:

3D View

|H| gl +|+| Tropical Sunny Day vl %

Seleciono o local para o inico de processamento: com obot&o direito do mouse e
a sequéncia de comandos aqui iliustradas

? Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED

File Edit View Tools Analysis Search GPS Help

e|m|elmEx|| sloERAE[Z = a]] 2l (B[B]| ot e | =12
r187] G|f] L4664 5|%] 4 (4] [6 Llb|4]B weieem ¢

A ﬂ Insert Mew Vertex In Selected Feature(s) ‘é’ ﬁ ,']
[ Color Lidar by RGE/Eley B e d Y S

CLEAR. - Clear Current Selection

::E- gf; Ltz Shader Insert Pad Site from Library...
Create Area/Polygon Features 3 —
122 m Create Line Features 3
Create Point/Text Features 13
BUFFER. - Create Buffers Around Selected Feature(s)... Advanced Feature Creation Options 3
TERRAIN - Create/Flatten Terrain from Selected Area Feature(s)
100 m Calculate Flattened Site Plan Grid from Selected Area(s)... MovefRes.hape Feature(s) ,
GRID - Create Regular Grid of User-Specified Size/Crientation, .. VEFFEX Editing t
Attribute/Style Functions 3
Create New Points 5t Centroids of Selected Area Feature(s) Crop,/Combine/Split Functions »
75m Create Randomly Distributed Points within Selected Area Feature(s)... Advanced Selection Options 3
Create Point Features Spaced Along Selected Feature(s) AnalysisMeasurement 3 @
Create New Points from Selected Area and Line Features Options 3
50m Create Line Feature(s) from Selected Area Feature(s) e
Create Area Skeletons/Center Lines
Subdivide Quadrilateral Area @
Create Coverage Area (Concave Hull) for Selected/Loaded Features
25m Create Perpendicular Lines Spaced Along Selected LinefArea Feature(z). .,
Insert Pad Site from Library... Metadata... | Options... | Show Dverlayl Cloze

]
I
Om 250m  300m  750m 1250 m

Right Click to Display Option Menu (1 feature(s) selected) --> Height = 79.71 meters (<Gardiner DEM.de 1: 14550 |§PCS (MNADS3) - { 3050270.93, 497057.40, 79.71m) [44° 11 47.0631" N, 69° 47 41.3710°W

Podemos escolher a altitude exata do plano de terraplanagem ( primeira opcao)
ou pedir um calculo de otimizacdo (segunda op¢ao) para o software que visa a
igualar os volumes de material (terra, rocha, ...) entre os cortes e os aterros de



forma a diminuir custos e prazos da obra. Podemos achatar a area conforme os
limites da area, ou seja, conforme os atributos de altitude dos limites da area,
sejam verticais ou inclinados.. ( terceira op¢ao).

Podemos definir graus de inclinacao dos taludes em volta da area achatada pela
terraplanagem (“Allowed Slopes around Edges”)... Isto ira influenciar o volume de
material movimentado.

Na parte “Bench / Terrace Setup”, é possivel indicar a construcao de terracos
intermediarios na periferia do corte, a quantidade dos mesmos sendo definada
pelo software...

Procedemos com a segunda opcao de calculo otimizado que € o mais poderoso
e util: O resultado final aparece depois de varias interagdes:

Cut Volume: 383151.51 cubic meters : volume de corte

Cut 2D Surface Area: 0.0674 sq km

Cut 3D Surface Area: 0.0679 sq km

Fill Volume: 390812.23 cubic meters : volume de aterro

Fill 2D Surface Area: 0.0549 sq km

Fill 3D Surface Area: 0.0557 sq km

Break-Even Height: 102.65 m : altitude otimizada do plano de terraplanagem

Note que o software fornece o volume de corte e aterro que sdo muito proximos e
a altitude otimizada do plano de terraplanagem E o aplicativo cria um novo layer
com a area de terraplanagem conforme especificado.

£ "‘ﬂ| |Cf4| | Q‘Q|E|/h| |AHEA-CrEalBNewAlEaFEalure j 3
clai] é\""\é\éﬁ\‘élf*ﬁlc@@ 4|46 Lla«] A alik]
[Color Lidar by R3E/Elev =% | |'“' ‘h‘ A Me ‘ FNIEY Atlas Shader - ||,
1075 m
105.0m
1025 m B Overlay Control Center (4 L... |Z”E|g|
1000 m Currently Opened Overlays [Right Click on Qverlay Mame:
[ <Gardiner DEM.derny @
975m |:| Gardiner_Imagery.jp2
[[E] Building Sit= [1 Features] @
950m Flattened Site Plan @
925m @
90.0m Metadata... | Optiahe... | Show Dverlay| Cloze
87.5m
| | [ [ [ [ [ ]
I I I I I I I 1
125m 375m 625 m 875m

1:8879 [SPCS (NADS3 ] —( 3049849.54, 496504.00 ) [44° 11 41.6179" N, 69° 47 47.1893" W




Visto em 3 D, fica assim, isoladamente

3D View

@é'l%l‘nl @l/hl <]|C>|{}|G| Ql@l |t | L @lﬁlﬁlﬁlﬂlﬂ +|-+| Trapical Sunry Day v | %

Com o contexto completo, inclusive a imagem da area, fica como segue, com o0s
taludes inclinados conforme solicitado no processamento.

3D View

[ ¢u|n B8 oo|e|8] &la)




Tal processamento pode por exemplo ser feito para um corredor onde passara
uma estrada....ou um corredor de alguma infra estrutura

Veja a ilustragéo seguinte na qual foi definida uma linha composta de varios
segmento, foi entdo derivado um buffer de 100 m em volta e , tendo tido o
cuidado de atribuir ao buffer antes do processamento os atributos de altimetria do
terreno onde ele se localizada, foi solicitado ao aplicativo a realizacéo do
processamento de achatamento usando as altimetrias do buffer e talude de 0,33.
Foi criado assim um calculo de volumes de corte e aterro para esta simulacédo de
corredor. O TOPODATA foi usado como base de altimetria.

Veja o perfil do eixo central deste corredor composto de varios segmento... Em
cor sélida esta a altimetria do corredor resultando do processamento. Em
pontilhado a altimetria original do TOPODATA no local do eixo do corredor.

ped-‘:*ml apper v16.0 (b121814) [+Lidar] - REGISTERE

_J|ﬂ|i})||§|%| Qﬂ‘ﬁ|@|§§|fé|:|g Q|Q|@|‘ft| ‘AHEA-EIEE[ENEWA[EEFEE[UIE jﬂ
LIl G|t £||6|&] 0] 4 4] & |L.|6] <] & |tcs| &2 @ %G| «[41]%|
[Coler Lidar by AGE/Eley =1 ] e[ 37| Y| ]

b7 '.m| ’m@s&, %

M Path Profile/Line of Sight
File PathSetup Display Options Calculate

750 m From Pos: -49.3858922282, -25 2442593856 To Pos: -49 2820806204, -25 2378648318

Om
R 25km 5.0 km 7.5km 10.82km
I I 1
0.0 km 30H Line of Sight... Cut-and-Fill Valumes... Help | QK |

Left click to start adding paints. > Height = 1040, 24 meters, RGB(052,075,049) (World In |1:86790 |GEQ (WGS84) - (—49.2817711969, -25.2477148154, 1041.107m ) |25° 14 51.7733"5, 49° 16' 54.3763" W

Os valores deste calculos foram como segue ;

Cut Volume: 8980324.6 cubic meters : volume de corte
Cut 2D Surface Area: 0.4643 sq km : area de corte em 2 D
Cut 3D Surface Area: 0.4645 sq km : area de corte em 2 D
Fill Volume: 10833833 cubic meters: volume de aterro

Fill 2D Surface Area: 0.661 sq km: area de aterro em 2 D
Fill 3D Surface Area: 0.661 sq km : area de aterro em 3 D

Nao foi compromisso deste processamento de igualar o volume de corte ou
aterro, e por isto, os volumes sao neste caso bem distintos...



Segue uma visualizacao 3D da area de interesse cok o resultado do
processamento.

3D View

[+ 2®|n| 8s| al=(o]s als

A resolugao da altimetria (10 m) e da imagem (15m) impde restricoes neste caso.
E sempre melhor ter a altimetria e a imagem da paisagem com resolucdes
proximas.

Modelagem de Bacia Hidrografica

Estas rotinas de processamento permitem fazer estudos de hidrologia na
paisagem tais como

- desenhar automaticamente a rede teérica de drenagem conforme o modelo
numeérico de terreno

- determinar a rota de escoamento da agua a partir de um ponto alto

- definir a bacia de contribuicdo de um ponto baixo, ou seja a area da paisagem
gue é drenada e para onde toda a agua corre .

Usaremos o exemplo da Bacia do Rio Sapucai Mirim e Grande, perto de Franca,
no Nordeste de Sao Paulo.

A matéria prima destes estudos € o modelo numérico de terreno da area que ,
analisada, rende as informagdes seguintes: neste caso estamos usando o SRTM
com 90 m de resolucgéo, retratado abaixo com o “Atlas Shader”.
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Usamos para estes processamentos o Menu “Analysis, / Generate
Watershed”

1) - desenhar automaticamente a rede teérica de drenagem conforme o

modelo numérico de terreno e as sub bacias que compoem a bacia
hidrografica

As instrucbdes sao como segue, informando tamanho minimo de drenagem e de
sub bacia hidrografica.

. Watershed Options I‘Natarshed Bounds I
“ b
El® 27171 %
= e e Wl DRAINAGE NETWORK 1
|E0|Dr Lidar by RGBY -~ Sream Threshold - Resolution
Specify how much ground area or how mary cells the flow must accumulate The resolution affects fidelity with which the watershed is generated. Larger
1205m from for a cell to be considersd part of a stream. Larger values resultin only numbers result in a less detailed watershed, but it will generate more quickly.
) mare major water flows being classfied as streams. Typically you'l just want to accept the defaults.
1,125 m @ Stream Call Court 2000 Heas: ID_DDDBESBASSDTSWZQM arc degrees
" Stream Drainage Area Y-audis: |D 000686645507812484  arc degrees
1.000 m |¥ Discard Stream Starts Less than |1DD et Lenath If you wish to change the ground units that the resolution is specified in, you
° ket need to change the curent projection by going to Config->Projection
—Operations at Selected Locations (Select with Digitizer Tool) Hessrplon IDefault (Resampls f Needed) LI
875 m I™ Trace Flow from Selected Linels)
™ Trace Flow from Selected Point{s) (Water Drop Analysis) - Depression Fil Depth
I~ Create Watershed Aress Showing Drsinage to Selected Linsis) Specify the maximum depth of depression in the temain data that will be filed
: to faciltate creating the flow network.
750 m I™ Create Watershed Areas Showing Drainage to Selected Point(s)
100 I et
ADVANCED: Flow Threshold in Semple Resolution: [1 meeE T
o5 I™ Save DEM to Global Mapper Grid File After Filing Depressions
625m ¥ Create Watershed Arsas Showing Drainage to Streams ¥ Keep Onean Elevations (e, 0 maters) at Zaro
Interpolate to Fil Small G Dat
W TEmEnE e Gk Flow Direction Point Creation
= W Smooth Streams to Improve Appearance ’7 : : - -
500 m I~ ADVANCED: Show Flow Accumulation as Gid I Create Flow Peints with Symbel:  |Geology - Amow (Medium, Bisck |
I OK I Cancel | Apply | Help |
0km 25 k=TT TOU R ToU I I

For Help, press F1

|1:1509400 |GEO (WGS84) - (-47.1246520517, -20.0806215946 ) [20° 04' 50.2377" S, 47° 07 28.7474" W




O resultado é como segue, para a rede de drenagem, obedencendo as

especificacoes iniciais (tamanho minimo e suavizacao), criado numa
camada a parte.
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1.205m
1.125m
1.000m e
M Overlay Control Center (27 ... |._\ |§|
275 m Currently Opened Overlays (Right Click on Overlay Name:

[JE Fibeiran_Corente.shp [1 Featue » | @
[ FRitaina_SP shp [1 Featues]

T30 m |:| Shdadlegria_SP shp [1 Features,
O[] Pontos notéveis para estudos hic

(]| DRAINAGE NETWORK 1 [Wate{iul

625 m DRAINAGE NETWORK 1 [487 F 3| @
- < I | B}
Metadata... | Options... | Show Dvellayl Cloze|
500m Jetied
| | | | [ ]
I I I I 1 1
0 lam 25 km 30 km 75 km 125 km

Right click to set up the scale bar display. 11:1350300 |GEQ (WG584) - { 489057557606, -21, 1274344938 ) [21°07 38.7642° S, 48° 54 20,7207 W

As sub bacias resultantes do processamento sdo como segue : foram
discrimadas 557 sub bacias, mais conforme as especifica¢des iniciais, ( Stream
Cell Count —2.000 pixeis x 90 x 90 m = 2.000 x 8.100 m2 = 16.200.000 m2 ou
16.2 km2 podem ser definidas em tamanho maior e quantidade menor ou o
inverso (nimero menor e areas maiores)... Foram criadas numa camada a parte.
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[ Color Lider by RGE/Elev | ‘L|'$|"’P|h|5ﬂ,“'.;| ﬁlﬁ\lﬁ\ i E"” Atlaz Shader -] | 33}_"’%, ‘
1.205m
1.125m
1.000 m
875m
750 m
Currently Opened Overlaps [Right Click on Overay Mames for Mare Options]
625 m OJ[=] Ribeirac_Corente.shp [1 Featuras] Al @
OJ[=] Ritaina_SP.shp [1 Featuras]
=] S4dadlegria_SP.shp [1 Features] E
300m =] Paritos notéveis para estudos hidrolégicos [2 Featurss, 2|
] I I b @
Metadata... | Options... | Show Overay |  Cloge Dvarlayl
Okm 25km

|1:1509400 |GEQ (WG534) - { -48.0651444230, -21, 18016563750 ) [21° 10' 43,6008" S, 43°04 05.3193°W




2) Definir as linhas de crestas, que é basicamente os “topos de morros”,
caracteristicas complementar da rede de drenagem definida acima.

Especificacoes

* JGlobal Mapper v16-0 (b121814) [ Lidarl- R Ridge Line Options
File Edit View Tools Analysis Search GPS Help

Ridge Line Options I Bounds |
EEREEEIRELE

=1 b ‘
Description RIDGE LINES
LIS é’lifll él@lﬁf‘lﬂe

£e58 ¢

(13

é {; 71| 2
r~ Resolution _Q‘Z _T )
The resolution affects fidelity with which the temain is sampled to find ridge
| Color Lidar by RGB/Eley ~ W | B |

lines. Larger numbers result in a less detailed result, but it will generate more I‘gﬂ ‘
quickly. Typically youll just want to accept the defaults.
1.205m Xz ID.DDDBEE[MSSDTNZ‘! arc degrees 3
1.125m

Y-ais: ID.DDDBEE[MSSDTNZ‘! arc degrees

If you wish to change the ground units that the resolution is specified in, you
need to change the curent projection by going to Corfig-»Projection.
1.000 m r—Ridge Line Threshold

Specify how much ground area or how many cells must be ‘downstream’ of

3 cell to be considered part of a ridge line. Larger values resutt in only more
875 m major ridges being classified as ridge lines

% Ridge Cell Count 200

¢~ Ridge Drainage Area
750m

i Depression Fill Depth

Specify the maximum depth of depression in the temain data that will be filed
to faciltate creating the flow network for ridge detection.

500 m

I~ Save DEM to Global Mapper Grid File After Filing Depressions
¥ Keep Ocean Elevations {i.e. 0 meters) at Zero

Operations at Selected Locations {Select with Digttizer Tool)
L ] 1

I 1 T : ’7|— Trace Uphill ow {j.e. Hydro-Carbons) from Selected Poairt(s)
0 lam 25 km 50 km 75 km

I™ Interpolate to Fil Small Gaps in Data

¥ Smooth Ridge Lines to Improve Appearance
For Help, press F1 ™ Only Find Ridge Lines Over an Elevationof |0

meters

-13.9664107730 ) [19° 57 50.0788° S, 49° 33 34.3622° W

Resultados, criados nhuma camada a parte.
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[ Color Lider by RGE/Elev | ‘L|'&|'ﬂ3|h|$',‘?|,‘b| ﬁl,’é\l[.ﬁ\ SHs | HiE| | [Atas Shader ~| |§3&n|‘§n ‘
1.205m
1.125m
1.000 m
875m
750 m
Currently Opened Overlaps [Right Click on Overay Mames for Mare Options]
625 m O ifaina_5P.shp [1 Features] A @
O Shdadlegria_SP.shp [1 Featurss] i |
O ‘ontos notaveis para estudos hidroldgicos [2 Featurss, 21
300m [ RAINAGE METWORK. 1 [Watershed Areas] [557 Featur
RIDGE LINE [4.836 Fatures] .
< I} | >
Metadata... | Options... | Show Overay |  Cloge Dvarlayl
0 kan 25k :

[1:1399100 |GEQ (WG584) - { -47.4413235011, -20,3421557555, 1003.712m ) [20°20' 31,1117 5, 47° 26' 23,7826" W



Confira a seqguir, na escala 1:500.000 (na tela do aplicativo) , a
complementaridade da drenagem e das linhas de crestas, cada feicao
vetorial estando huma camada a parte.
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1.205m

1125 m
1,000 m

875 m

0 kem 30 lam 40 km

“(f\ 3

<NO LABEL > Ridge Line [Unknown Line Type] [582.191 m] - (Height = 579.918 meters - -sR[L: 500000 GEO (WGS84) - (479331921739, -20. 322058002? 579, 918 m) |20° 19' 13,4088" 5, 47° 55 59.4918"W

2) - determinar a rota de escoamento da agua a partir de um ponto alto

Especificagbes, utilizando um ponto alto para inicia de processamento

Watershed Options IWatershed Bounds I

E :‘.'Jl‘ﬂl {

= L ] IDRAINAGE NETWORK 1
|E0|Dr Lidar by RGBY -~ Sream Threshold - Resolution
Specify how much ground area or how many cells the flow must accumulate The resolution affects fidelity with which the watershed is generated. Larger
1205 m from for @ cell to be considered part of a stream. Larger values result in only numbers result in a less detailed watershed, but it will generate more quickly.
) more major water flows being classiied as streams. Typically youll just want to accept the defaults.
1,125 m @ Stream Call Court 2000 Heas: ID_DDDBSSBASSDTSWZAM arc degrees
" Stream Drainage Area |- ‘Y-axis: [D.0D0GREEASE07R12484 arc degrees
1.000 m |¥ Discard Stream Starts Less than |1DD et Lenath If you wish to change the ground units that the resolution is specified in, you
° ket need to change the curent projection by going to Config->Projection
—Operations at Selected Locations (Select with Digitizer Tool) Hessrplon IDefault (Resampls f Needed) LI
875 m I™ Trace Flow from Selected Linels)
¥ Trace Flow from Selected Point{s) (Water Drop Analysis) D ion Fil Depth
[~ Create Watershed Areas Showing Drainage to Selected Linefs) Specify the maximum depth of depression in the temain data that will be filed
to faciltate creating the flow network.
750 m I™ Create Watershed Areas Showing Drainage to Selected Point(s)
100 I et
ADVANCED: Flow Threshold in Semple Resolution: [1 meeE T
o5 I™ Save DEM to Global Mapper Grid File After Filing Depressions
625m I Create Watershed Arsas Showing Drainage to Streams ¥ Keep Onean Elevations (e, 0 maters) at Zaro
Interpolate to Fil Small G Dat
W TEmEnE e Gk Flow Direction Point Creation
2 W Smooth Streams to Improve Appearance ’7 : ; . } ‘
500 m I~ ADVANCED: Show Flow Accumulation as Gid I Create Flow Peints with Symbel:  |Geology - Amow (Medium, Bisck |
— ok | cancel | ey | Hep
0km 25 kg T
|

For Help, press F1

[1:1376000 [GEQ (WGS84) - ( -48.6106826725, -19.5965444064 ) [18° 53 47.5594" 5, 45° 36' 38.4576° W




Resultado, criado numa camada a parte.
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DRAINAGE METWORK 1 [488 Features]
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Metadata
lem

| Options. | Hide Owerlay ElDSEDVE[layl
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| ¥

<MO LABEL > Stream

[756.823 m] - (Height = 797,554 meters - SRTM SAPUCAL tif)

fomsme =[5 2% |

|1:1376000 |GEO {WG584) - (476851487641, -20, 7975500313, 797.554m ) [20° 47 51,1801" S, 47°41' 06,5356 W

3) - definir a area de contribuicao de um ponto baixo, ou seja a area da
paisagem que é drenada e para onde toda a agua corre. Seria de fato a
bacia hidrografica do Rio Sapucai Mirim e Grande.

Especifi

cacoes

Selecionamos primeiramente o ponto baixo que sera referencia para o
processamento de identificacao da area de contribuicao. E setamos o
como segue :

sistema

Color Lidar by RGH

1.205m

L125m

Watershed Options I‘Natershed Bounds

Description IDRAINAGE NETWORK 1
~ Stream Threshold

- Resalution

Specify how much ground area or how many cells the flow must sccumulate
from for a cell to be considered part of a stream. Larger values resutt in only
more major water flows being classfied as streams

& Stream Cell Count 2000
" Stream Drainage Area |

[V Discard Stream Stars Lessthan |100 meters in Length

The resolution affects fidelity with which the watershed is generated. Langer
numbers result in 2 less detailed watershed, but it will generate more quickly.
Typically youl just want to accept the defaults

Xads: [0.000686645507812481 arc degress
Y-ads: [0.000686645507812484  arc dearses

If you wish to change the ground units that the resalution is specified in, you

 Operations at Selected Locations (Select with Digitizer Tool)

I™ Trace Flow from Selected Line(s)

I™ Trace Flow from Selected Point(s) (Water Drop Analysis)

I~ Create Watershed Areas Showing Drainage to Selected Ling(s)

¥ Create Watershed Areas Showing Drainage to Selected Pointis)
ADVAMNCED: Flow Threshold in Sample Resolution: |1

needto change the cument projection by geing to Corfig->Projection.

El

Resampling: | Default (Resampls f Nesded]

i Depression Fill Depth

Specfy the maximum depth of depression in the temain data that will be filed
to facilitate creating the flow netwo

100 meters -

™ Create Watershed Arsas Showing Drainage to Streams
™ Interpolate to Fill Small Gaps in Data

¥ Smooth Streams to Improve Appearance

[~ ADVANCED: Show Flow Accumulation as Grid

™ Save DEM to Global Mapper Grid File After Filing Depressions
¥ Keep Ocean Elevations {.e. 0 meters) at Zaro

Flow Dirzction Point Creation
’V [ Creste Flow Points with Symbal

IGenIngy - Amow {Medium, Black vl

QK I Cancel I Apply i Help

Okm

25k

R TU RO TU R |

For HE|E. pressF1

[1:1488800 GEC (WGS8+4) - { -48.8729908588, -19.8538708037 ) [19° 51 14.2949" S, 48° 52 22.7671" W




Resultado, gerado numa camada a parte.
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|Create Rectangular/Square Area —
| Color Lidar by RGB/Elev = L[ PFER] | agy ‘ sl oEe |EE| | [MlesSheder o |§ 33,?' %,
1.205m
1,125m —180.3&3‘171 )
oo 4
1,000 m ks
875m
750m _.-10—1 m
3
625 m
200m
i = = = = i ! : e
0km 25km  30km 100 lan 150 kem
Create Rectangular/Square Area 1:1488800 |GEO (WG584) - (-49.0711556181, -19.8504321472 ) [19° 51'01,5557" 5, 49°04' 16.1602" W

Analise de Declividade

Além de identificar valores de altimetria da paisagem a partir de um modelo numérico de
terreno (formato raster) e transformdlos em curvas de nivel (formato vetorial) para melhor
apresentacao visual da informacao, existe frequentemente o interesse em analisar a
declividade sobre uma drea de interesse, que €, em termos matematicos, a primeira derivada
da altimetria, expressa em graus. O valor de 90 graus corresponde a um paredao vertical!

Podemos igualmente selecionar a orientacao do declive, conforme estd orientado para norte,
sul, leste ou oeste ou qualquer posicao intermedidria. Existem algoritmos para isto.

Em todos os casos, o desafio é capturar esta informacao de interesse, a declividade, de forma
que seja utilizavel para uma aplicagdo, classificando a paisagem em dareas de declividade
com valores iguais ou fatiados em intervalos de valores de interesse, por exemplo entre 0 e 2
Graus, entre 2,1 e 4 graus, etc.

Vamos estudar como proceder para gerar esta informacao. A partir do modelo numérico de
terreno em formato raster se aplica o SLOPE SHADER, com o que seguinte resultado:
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|Color Lidar by RGE/Elev | ‘L"&l"‘l@lhlﬁ'&' ﬂl,’é\'l[i\' S 3“” Slope Shader -[@ﬁal‘% ‘

Atlas Shader
Calar R, Shad
15.0deg Deshgh Shader
Global Shader
" Gradient Shader
& HSY Shad;
125 deg 2 Elops Shader
3 “|5lope Direction Shader
NDWI Shader
10.0 deg s Add Cu_stom Shader...
7.5 deg
5.0 deg
2.5 deg
0.0 deg
L ] ] ] 1 1 ]
I I I I 1 1 1
0km 25km S0km 100 km 150 km
Select current shader

Efetuando um zoom:
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15.0 deg

12.5 deg

10.0 deg

7.5 deg

5.0 deg

2.5 deg

0.0 deg

| ) -
(43 : A
0.0 km 5.0 km 10.0 km 150km | 4{ R

oy A (g
Right Click to Display Option Menu —> Height = 821,048 meters (Slope = 2.21%, 3.8%%) (SR [1:162100 |GEQ (WGS84 ) - ( 47.4789238341, -20.3865783632, 921,048 m ) [20° 23 11.6821°5, 47° 28' 44,1224 W/

Note a barra de cores e valores a esquerda, em tons de cinza , de 0 a 15 graus. Esta
informacdo € de clara visualiza¢do mais de dificil aproveitamento. O que estd claro sdo areas
de baixo deflividade,. O que estd escuro tem declive forte, perto de 15 graus. Por isto, é

necessdria agora a conversao desta declividade em poligono se iguais valores para um
melhor aproveitamento.

Isto se faz com a instrucao seguinte. Clicando no layer de interesse com o botdo direito e
escolhendo o comando “Create Area Features from Equal Values in Selected Layers”
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15.0 deg

12.5 deg

10.0 deg

== an
ZOOM_TO - Zoom to Selected Layer(s)

RECTIFY - Madify Layer Position/Projection (Re-Rectify)

Set up What Zoom Levels to Display Selected Layer(s) At...

SHIFT - Shift Selected Layer(s) 2 Fixed Distance or Transform Coordinates...
Zoom to Full Detail For Layer (1: 1 Pixel Mapping]

GROUP - Set Group to Assign to Selected Layer(g)...
DESCRIPTICN - Edit the Selected Layer's Description.. .
Open Selected Map Folder in Windows Explorer...
TEXT - Set Text File to Display When Opening File. ..
Allow Export From Selected Layer(s)

7.5 deg
50 deg B Overlay Control Center (1 Lay|
Currently Opened Overlaps [Right Click o
2.5deg =
0.0 deg
25 Metadata Hide:
Right Click to Display Option Menu

EXPORT - Export Selected Layer(s) to New File. ..
Create Workspace File from Selected Layer(s)...
Create Map Catslog from Selected Layer(g)...
BBOX/COVERAGES - Create Area Features from the Selected Layer Bounds/Coverage
Create Point Features at Elevation Grid Cell Centers
Create Area Features from Equal Values in Selected Layer
Find Extreme {(Min/Max) Elevation Values in Selected Layer(s)...

Close all Hidden Layers
Hide All Offscreen Layers
Select All Onscreen Layers
Invert Selection

Maove Selected Overlays to Top of List (Draw First)
Move Selected Overlays Up in List (Draw Sooner)
Mave Selected Overlays Down in List {Draw Later)
Move Selected Overlays to Bottom of List (Draw Last)

522047105 |20° 33 07,9370 5, 49° 48" 10,6793 W

Assim conseguimos converter dreas de iguais valores de intervalos de declividade em
poligonos de igual valor ou cor...

Especificamos o intervalo de 2 graus para cada classe de declividade e o resultado aparece
rapidamente neste extrato que escolhemos:
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Setup Equal-Yalue Area Creation

| &2 £ | & P d Options | Area Bounds
L8] &6 £|6|6 4|98 414 £(Lld T
Layer Description: | SlaNURRNUOTR FICEE
W wo| aac|ac|ra| sie |3
Caolor Lidar by RGE /Elev | | % | "’Pl hl ﬁ*l *l | | Pl 2
I _I N PN ﬁ\ a : = Value Attribute Name (Blank for None): [SLOFE
15.0 deg PArea Classification: IUnknown Arza Type ;I
 Set up Allowed Color Fuzziness
12.5 dey Specify how close to an exact match a color has to be to
- 2B match another color. The default value of 0 requires an
exact match. Values up to 256 are allowed, with 256 giving
you an area covering all valid parts of the image.
10.0 deg Maximum Match Distance: IC
¥ Save Palette Indices Fiather than RGE if Avaiable
7.5 deg Set up Allowed Slope Fuzziness ———————————————
Specify how close to an exact match a slope has to be to
match anather slope. The default value of 0 requires an
5.0 deg exact match.
Maximum Match Distance: |2 degrees
2.5deg ~ Select Colorfs) to Create Areas For
% Create Areas for Al Encountered Color Yalues
" Only Create Areas for Selected Colors Select..
0.0 deg —
E [~ Chop Up Results f Invalid Polygons Created
0.0 km Metadata... | Options. .. | Hide Overlay | Close Elvarlayl 4 0K I Cancel | Apply | Help n
40
R.ight Click to D\§Eaz Option Menu --> Height = 855.964 meters !Slope = 2.80°, 4.9%) (S_R' |1: 162100 |GEOQ {WGS84) - {-47.5794609349, -20.3588437285, 855.964m ) |20° 21' 31.837475, 47° 34 46.0599" W




Camada de Poligonos com declividade fatiada a cada 2 graus:

? Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
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File Edit View Tools Analysic Search GPS Help
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| Color Lidar by RGB/Eley

15.0 deg

12.5 deg

10.0 deg

7.5 deg

5.0 deg

2 5.deg

0.0 deg

11:162100 |GEQ (WGSS4) (47, 2?78467823 -20,3651514318 ) [20° 21 54 5452 S 47° 16' 40, 2484° W

Podemos observar que cada poligono tem o seu atrinbuto de declividade

? Global Mapper v16.0 (b121814) [+Lidarl - REGISTERED CEX

M Feature Information IZ|
Name: |<ND LABEL > J ‘ ICalcuIale Watershed.. ;I ’l ‘
Feature Type: Unknown &rea Type { (g\; 21| 2,
eature Type: I |Q elmlmﬁk{? @‘2 ..‘. _T )
Geometiy: ISSS wertices, 50 island(s). Perimeter: 73.664 km, drear 1317 eq km, leland Area: 2.41 sc
. Slope Shader | | 4 I ‘ﬁ,
Map Name: ISHTM SAPLICALKE Areas

TS S
Description: IUnkann Area Type L b L‘ o

Riight click an an entry for more options (i.e. open URL, etc.]

Attribute | Value
SLOPE E0°
MIN_SLOPE 4.0
Mae_SLOPE a0

7.5 deg

5.0 deg

2 5.deg

0.0 deg

<NO LABEL > Unknown Area Type - (Height = 731.615 meters (Slope = 2.81%, 4.9%) - - SRT[1:162100 GEQ (WGS84) - {47 3826220691, -20,3501235047, 791,615 m ) [20° 2100, 4626 S 47° 22 57.4384° W

Podemos classificar toda a drea e os seus poligonos conforme a declividade usando os
atributos e escolhendo cores diferentes para maior visibilidade e conforto de interpretacao...
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B ek 1o |E|e a|E L] a| &2 |m|D] [caaewamshed. = &
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| Color Lidar by RGB/Elev - ‘L|%|“‘}?‘h‘i, Slope Shader - @
- a7 " :

&

1:162100 |GEO (WGS84) - ( -47.3405970558, -20,3707048234 ) [20° 22' 14.5374"5, 47° 20" 26, 1494" W

Isto pode ser feito automaticamente igualmente:

Vector Options.

w](]

= > + — 5 Featurs Types/Labels/Elevations  Area Stles | Layer Projection
ERR RS | ! = >
" Use Defautt Style Based on Classfication or Custom Styls
B!| &|f| &|6|6% 5 i
L (] m] Tada " sz Same Style for All Features |
> i+ 5 Based on Attibute./Name Val
[Color Lider by A/l BRSNS Apply Styiing Based on Attibute/Name Values
Attribute./Mame to Base Style On
[sLopE |
Set up Styling Based on Values
List of Values/Styles (Right Click for More Options)
[ H ~
1
L
| B
1
. 0.0 ¥
Mew Value | Delete | Edit Value | Edit Stle ‘
Overlay Control Center (2 Layers, 1
Load from File... | Save to File... | Init From Walues.. J
Currently Opened Overlaps [Right Click on Overl R o R e
SRTM SAPLICAL
B " Assign Random Colors to Features
= } : 5
Metadat ‘Dt' |H'dDI|
etadata ptions ide Overlay ,TI Cancelar Aiuda
<MQ LABEL > Unknown Area Type —

k 144536, -20. 3641563680 ) [20° 21 50.9629" 5, 47° 33 13.0121°W

O resultado é como segue :
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F’_|H|W||EEJ%I +ng>|ﬁl—_'@|¥|tf4| v _I QJQJEP‘] ]Calculale\v\u’alershed.. LILI

¥ &4 “@‘ 4 ‘”’" g’" ‘ “‘ £ F¢ I} ‘ .
[ Color Lidar by RGE /Eley {%l“" ﬂﬁg‘” LL 1,,,\1_ p “'] [Sope Shader ] | T l_&r

<NO LABEL » Unknown Area Type 1:162100 |GEO [WG584) - (-47.4919819370, -20. 3526002701 ) [20° 21'09.36107 5, 47° 29’ 31,1350 W

E com um zoom, fica como segue ;

T Global Mapper v16.0 (b121814) [+Lidar] - REGISTERED
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E7-|H|W||EEJ%I |+—§}|ﬁ|@‘@|¥|@| |_I QJQJEP‘] ]Calculale\v\u’alershed.. LILI

LBl &[4

[Color Lider by RRB/Elev J%l“ 1!&[ i

“@" 4 ‘“’”‘ £&|¢ ‘ |\‘
4 \J A B l“’f Wr&r

Wa
-

<NO LABEL > Unknown Area Type [1:54020 |GEQ (WGS84) - { 474404285007, -20. 3447678033 ) [20° 2041 164175, 47° 26' 25,5440 W

Em breve serd lancada a versdo 16.1 que serd o tema do préximo Webinar !

Obrigado pela ateng¢do !

Laurent MARTIN
Instrutor Global Mapper



