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?Z Modelos Digitais de Elevacao
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Modelos Digitais de Elevacao

N3o se faz mais manejo agricola e/ou florestal de superficie sem um MDE.

Formas de tradicionais de representacao do relevo,

como as curvas de nivel, nao permitem analises

numéricas, simulacdoes e modelagens eficientes,

tao pouco fornecer respostas rapidas e precisas.

d Mas e as curvas de nivel?

&V

CURVAS DE NIVEL?
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Curvas de nivel o

Conjunto de linhas imaginarias obtidas a partir de um levantamento topografico

b Ligam pontos de mesma altitude %

b Servem para se produzir mapas topograficos

Curvas de nivel distantes = inclinacao suave

Curvas de nivel préximas = inclinacao acidentada
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Curvas de nivel o

Por meio das curvas de nivel é possivel representar o relevo em diferentes partes

do terreno, ajudando a escolher areas apropriadas para diferentes usos %
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Mas o que sao esses “Modelos Digitais de Elevacao”?

Representacao matematica da distribuicao continua do relevo dentro de um espaco,

armazenada em formato digital adequado para utilizacao em computadores.

Representacao Tridimensional

Representacao Bidimensional

Latitudes (Y)

57°30'0'W 55°0'0"W 52°30'0'W 50°0'0"W 47°300"'W

Longitudes (X)
Cartas, mapas, plantas.... Modelos Digitais de Elevacao
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Conceitos importantes

3D Elevation
Surface
(smoothed)
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Slope map draped
over 3D Elevation Surface

(grid)
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» 12182 | 2332 | 2420

2108 | 2262 | 2336

2017 | 2167 | 2228

o Maximum = §3%
Minimum = 7%
Average = 29%
Fitted = 65%
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m = MDE da Superficie

-
‘ MDT o

MDE do Terreno

Universidade Federal d Oeste do Para

Tipos de Modelos Digitais de Elevacao - MDS x MDT
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Modelo Digital de Superficie (MDS)

Tipo de MDE que representa a elevacao da superficie da Terra, incluindo

tanto o terreno natural como as caracteristicas artificiais

Modelo Digital do Terreno (MDT)

=

s

Tipo de MDE que representa a elevacao do terreno natural, excluindo

caracteristicas artificiais, como edificios e arvores

MDS — MDT = MAD

Tipo de MDE que representa a elevacao do terreno natural, excluindo

caracteristicas artificiais, como edificios e arvores
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LiDar (Light Detection and Ranging

Equipamentos

10:2H =
4

200 km — _& —
x (Tp]
i

150 km iR 2
A

100 km

Distancia = Velocidade x Tempo

Quarto retorno

Tempo (Altura)

50 km

Ultimo retorno

0 km
350 km 400 km

250 km 300 km

0km 50 km 100 km 150 km 200 km
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RADAR — SAR (Synthetic Aperture Radars)

Sensoriamento Renoto e Geoprocessamento

. .\\,@i\(”b ' e(\xo
 Sensor remoto ativo /° .
&0&6% . Primeira
. 7 q° 4 <& t gz eteccao do alvo
* Micro-ondas e Ondas de radio (1 mm até 1 m); o e S My, detecsBodoal

e Aumenta a abertura da antena; e

 Representa com precisao a superficie dos alvos.

RADAR SAR
Outros sensores
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Topografia convencional - Altimetria

Sensoriamento Renoto e Geoprocessamento

Parte da topografia que se ocupa dos meétodos e instrumentos utilizados no

levantamento e na representac¢ao do relevo de uma porc¢ao da superficie terrestre

Barometro Goniometros

Altimetros

GPS
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Topografia convencional - Altimetria 2

Nivelamento barometrico

Quanto maior a altitude, menor a pressao atmosférica
Dn = 10,518 = Dif. pressao

Baseado em leituras dos fios estadimeétricos 'F3

o sen‘a ‘12:* -
Estadimétrico: Dn = 100 x (FS — FI) X > + h - FM !

Trigonomeétrico: Dn =dh Xtga+ h—-FM
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Resultados de cada equipamento

V| ¥ MDE - Santarém
Banda 1: elevation (Gray)
234

I 2

RADAR - SAR
Arquivo continuo GEOTIFF i Nuvens de pontos -
- “pronto para uso” Topografia Processamento

Curvas de nivel - Interpolacao
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A interpolacao é uma técnica de estimativa do valor de um atributo em locais nao

Sensoriamento Renoto e Gegprocessamento

amostrados, a partir de locais amostrados na mesma area

Curvas de nivel

Curvas de nivel + MDE
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Importancia da precisao dos MDE’s para Ciéncias Agrarias

1. Drenagem: Em areas sujeitas a inundacoes, € importante

ter informagBes precisas sobre o terreno para projetar BESEEEEEEE TR

sistemas eficazes que evitem o alagamento de campos.

estimativas incorretas das areas suscetiveis a erosao,

afetando praticas de conservacao do solo.
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Importancia da precisao dos MDE’s para Ciéncias Agrarias

3. Legislacao: APP de encostas e de topos de morros

| 5. Colheita mecanizada: E indispensavel para a selecdo de

£ dreas mecanizaveis no processo de colheita




GOVERNO FEDERAL

PN
AIA A
3N T
O [rn
&A% 77
CRE P T e
A [ =
{.. Urom o\

o

UNIAO E RECONSTRUCAO Universidade Fe‘dél'dn Oeste do Para INSTITUTO DE BIODIVERSIDADE E FLORESTAS

Sensoriamento Renoto e Geoprocessamento

Importancia da precisao dos MDE’s para Ciéncias Agrarias

6. Planejamento de estruturas: Fundamental para a construcao de

estruturas agricolas (armazéns, galpoes, estradas e sistemas drenagem)

41°32'0"W  40°30'0"W  39°28'0"W
1 1 1

Corymbia citriodora E. urophylla x E. grandis

18°0'0"S

19°0'0"S

7. Zoneamento Agricola: A precisao nas elevacoes do terreno

20°0'0"S

ajuda na definicao de zonas agricolas com base em

I ixcellent (50.82%) : B ixcellent (65.23%)
’ . 7 o = 4 Good (15.88%) i I:[ Good (13.58%)
Ca ra Cte rl St I Ca s to pog ra fl Ca S Regular (6.56%) Regular (5.19%)
B ad (0.60%) B ad (0.39%)
- Inapt (26.13%) - Inapt (15.31%)

21°0'0"S
1

22°0'0"S
1

0 95 190 km Geographic Coordinate Systems
{ L L | Datum: WGS 84
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Agora aprenderemos como
extrair curvas de nivel e como converté-las em

B

B




() *Projeto sem titulo — QGIS

Projeto  Editar Exibir Camada Configuracdes |;:3mplemenlos

2 (O

DE B8R
LAY T

L

4

4

SEHHSEBANSBAS

»
» [T Cy
»

x

Navegador

LevHe

7. Favoritos
[4] Inicio

77 D (Disco Local)
e GeoPackage
f Spatialite

' PostgreSQL

i SAP HANA

’ MS SQL Server
@ OCracle

» G WMS/WMTS

% Scenes
ﬁ Vector Tiles

¥ i XYZTiles

& wcs

&) WFS / OGC API -

A o ,e oneeT e

Camadas

¥ @ ® T
v [l Rurépolis

v ] Para

v [] Brasil

@ Welcome to Planet _

» 1" Favoritos Espaciais

Features

i -

v| [l América do Sul

| Q Escreva para localizar (Ctrl+K)

12 passo: Fazer aquisicao do plugin

OpenTopography DEM Downloader

Vetor

@, Terminal Python

dzetsaka
Geo value functions

GEOSYS Plugin

Gerenciar e Instalar Complementos...

B | Tudo (1274) 6 X
I

=
u J Instalados

Raster Ba P8 dados Web Malha

|OpenTopography DEM
Downloader |

Ctrl+Alt+P

Novo

This plugin downloads DEM from
OpenTopography.org

Instalar a partir do

@

This plugin will download DEMs from OpenTopography.org for user
selected extent only

1.
2. SRTM 30m

3. ALOS World 3D 30m

4. SRTM GL1 Ellipsoidal 30m

5. Global Bathymetry SRTM15+ V2.1
6. Copernicus Global DSM 30m

7. Copernicus Global DSM 90m

8. NASADEM Global DEM
9. Europe DTM 320m
10. GEDI L3 Grid 1km

** Get an API Key from OpenTopography.org to download the DEMs

WV 82 voto(s) de classificacdo, 90944 baixados

Marcadores dem, opentopography

pagina inicial rastreador de problemas
repositdorio do codigo

Mais informacoes

Autor Kyaw Naing Win

Versao disponivel (estavel) 2.0 updated at 27/02/2023 17:18

Instalar Complemento

l Fechar I | Ajuda

Coordenada| 2,67° 63,15 | @ Escala 19903756 ~ | (@& Lupa 100%

Atualizar Tudo

|:_ Rotacdo | 0,0 © %V Renderizar BEPSGid674 @



22 passo: Adquirir a licenca do
OpenTopography DEM Downloader

Q *Projeto sem titulo — QGIS —

Projeto  Editar Exibir Camada Configuragbes Complementos Vetor Raster Banco dedados Web Malha Processamento Ajuda

D = Iﬂ@ OpenTopography DEM Downloader x ) DV - QK @ @ z v Q Q ~

(0]
X

q G V; ‘ Parimetros | tog | ‘" OpenTopography DEM Downloader ‘éf_.s\ ey (FEl e @ @ @ l’> g - .‘ x

-4 Select DEM to download This tool will download DEM for the extent defined by user, —
2 iy 3 from OpenTopography (https://opentopography.org/f) @ " A i n i @ i 0 o0g - }/ '
E: - g - Z 12 X - »
E & e G [smmmm - J L'- | a = i i - |' le -
As of Jan 2022, APT key d for all DEMs.
( = B . Define extent to download
} o J i O ntroducing-api-k
- ¥ [ I how to get API
| Navegador Enter your API key or use existing one below Developed by: Kyaw Naing Win Caixa de Ferramentas de Processamento = %]
Vo (R T | || verson:2 w e OF ¥ A
'. 5'7 Favorit|  Output Raster Date: 2023-02-27 Q. Buscar
0
' » u:l Favorit [[Salvar em arquivo temporério] l \;| change log ver2: » ® Usado recentemente 149
» 1 = .
[&) Infcio V| Abrir arquivo de saida depais executar o algoritmo - EU DTM and GEDI L3 Grid are added into the DEM list » @ Anilise de dados Raster
» [ o » (2 Andlise de rede
, ) D DA (Dis - Errors returned from the OpenTopography site are o i
@ A (D displayed b (2 Anilise vetorial
GeoPat ! 1 ol
1 i - Accept layer model input as extent input in Graphical s Q Caneraﬁa
, Spatial Modeler (credit: Suricactus https://github.com/suricactus) 3 Q Conversdo da nuvem de pontos
7 o ch e
i!-i» ' Posigig email: kyawnaingwinknw@gmail.com 4 Q C”agao de raster
' = AP d https://github.com/knwin/OpenT hy-DEM > @ Criagéo de vetor E
read more: https://github.com/knwin/OpenTopography-DEM-
i ’ MS SQ Downloader-ggis-plugin » Q Database
@ @ Oracle » (2 Extracio de Nuvem de Pontos
» @ WMSA » () Ferramentas de arquivo |
% 3 Scenes 1k () Ferramentas de camarla b
Vector i . —
E [ - Visualizador de resultados 1) (]
@ » R XYZ Tl
& Wcs
Ve:a v & WS/

Camadas

o @
vHEw
|"f . Pa | 0% ] | Cancelar |

2 . Br

v M A

[ warcado_~) [Exatar e m ot excotar | [ foer |

Q Escreva para localizar (Ctrl+k) mordenada% Escala [19903755 v] & tupal100% |4 Rotagio [0,0° 4 |V Renderizar € Epsciae7a @ I




22 passo: Adquirir a licenca do
OpenTopography DEM Downloader

@ Novo separador (] *x
p

w @ B @ G @ O M

1 Gmail @ FORPOL {% GEE E:_! Basemaps (&' PROJETA - Projegde... a CSR Map @ Environmental Scien... [ Revistas A1-A2 now publishers - Jo... » [ Todos os marcadores

Gmail Imagens  :ii {ﬁ

Google

©O O 6 0 O

Email — Anto... Login Google Acad... Gmail WhatsApp

©O 0 0 0 ©

Editorial Man... ChatGPT (161) YouTube Editorial Man... Adicionar ata...




22 passo: Adquirir a licenca do
OpenTopography DEM Downloader

Getting Started MyOpenTopo Partner With Us Search OpenTopography...

_“ O pe nTo pograp hy HOME  DATA RESOURCES LEARN ABOUT

High-Resalution Topagraphy Data and Tools

Introducing API keys for access to OpenTopography global datasets

May 20, 2021

As OpenTopography continues to expand our data catalog, the number of users and jobs to access data have grown considerably. It's very exciting to see such significant growth
in use of OpenTopography, but these increases also mean that the computational load on our systems has grown as well. Another exciting trend is that many software programs
are now integrating OpenTopography's global data APl into their own programs, which has drastically increased the volume of API calls to our servers. To better manage this
increased load, OpenTopography has implemented AP authorization keys for access to the two most recently released global datasets: NASADEM, and the European Space
Agency (ESA) Copernicus Digital Surface Models (30m and 90m). By requiring users to utilize authorization keys when accessing our AP, we will be able to monitor and
understand APl usage, provide a more stable and secure user experience, and communicate the impact of OpenTopography to our funder, the U.5. National Science Foundation
while continuing to provide these services for free to the community. Below is an example of how the number of API calls to OpenTopography servers has increased over the
past year.

In addition to implementing APl keys, OpenTopography has also scaled up our infrastructure to manage the increased AP utilization. We have added additional compute
resources to meet the increased demand in APl access and will continue to monitor use and make improvements as use warrants.

At the moment the APl key requirement only applies to these new datasets - NASADEM and the Copernicus Global Digital Elevation Models - recently added to
OpenTopography. However it is our intention to implement API keys for all dataset accessed via the OpenTopography global datasets APl on approximately January 1, 2022, 1f
you are a current user of the API please make note of this transition date and take steps to make preparations well in advance. Users of the existing datasets (e.g. SRTM) can also
incorporate AP| keys early. The web services are configured to accept API| keys for all datasets at this time. If you have questions or concerns please send them to:
info@opentopography.org

Total Number of API jobs in last 12 months

400k
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Register New Account

Please fill out your user information and an e-mail will be sent to you with activation details. L

UserID (email): & * Organization: *

@ henriqueramalhol14@gmail.com ‘ ‘Ufopa ‘m

First Name: * IPassword: o*
Username (Email) * ]
Antonio SENNRBRNERRRERORERRRRRRS
Password must be 8 or more characters with a mix of at least 2 of the 4 of the following: Lowercase m
Last Name: ® letters, uppercase letters, numbers, and special characters (@, £, 5. %, etc.).
Password * | Ramalho ‘
Confirm password: *

ORCID: https:/forcid.org/

SEPSRBRSBFERBNERRNRRN NN ‘

Remember my login | ‘

. . e Rt
P Would you like to subscribe to the OpenTopography mailing list? [
@ Academia " | accept the Terms of Use * p

Forgot my password lCreate new account ]

o

Having problems creating an account?

[=51 l

A senha deve ter 8 ou mais caracteres com uma combinag¢ao de pelo menos 2 dos 4 seguintes: letras minusculas, letras
maiusculas, nimeros e caracteres especiais (@, #, S, %, etc.).




22 passo: Adquirir a licenca do
OpenTopography DEM Downloader

OpenTopography Account Activation Caixa de entrada x

noreply@ucsd.edu
para mim -

A Portal fo High-Resolufion
—v¢ OpenTopography o mdm:

Please follow the link below to activate your account on OpenTopography:

https.//portal. opentopography.org/newlUser?activationkey=96d6cc3 1fed43e7 35584047 cb9bcSe

User ID: henrigueramalho14{@gmail. com @
Full Name: Antonio Ramalho

This activation key will expire in 7 days
Thank you for using OpenTopography.

——— The OpenTopography Team —




22 passo: Adquirir a licenga do N
OpenTopography DEM Downloader

Log In

Log in to OpenTopography with your email and password.

Your account has been activated. Please log in to the OpenTopography portal using your credentials.

Username (Email) *

henrigueramalhol4@gmail.com

Password *

Remember my login

29 LOGIN




22 passo: Adquirir a licenca do
OpenTopography DEM Downloader

AR,
[ 1 1A
_“ O pe nlo pograp hy HOME  DATA RESOURCES LEARN ABOUT
High-Resolution Topography Data and Tools
O
myOpenTODO Workbench Welcome Antonio Ramalho ( Sign Out) %s;*s Y
OpenTopography Systems Load Status- Low
I';“ a
My OpenTopography Jobs View my previously submitted jobs. ==
My Usage Statistics My submitted jobs analytics dashboard.
Get an APl Key | OpenTopography's available APl require a key (e.g use in blender). 5&@5&
My Contributions o
o‘s,e;?@“
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_“ O pe nlo pograp hy HOME  DATA RESOURCES LEARN ABOUT

High-Resolution Topography Data and Tools

OpenTopography User Authorizations Welcome Antonio Ramalho (Sign Out)

Request APl Key

APl key: [a1998a5%ab320c25d2180d59bf19b199

OpenTopography's REST APl is documented using the OpenAPI specification and available via Swagger for visualizing and testing via the browser.

Commercial, for-profit (i.e., intending to make money), integration of OpenTopography AP keys into a product or service is not permitted. For these for-profit use cases as
well as for use in classrooms we offer Enterprise APl keys. To request an Enterprise Key please email info@opentopography.org.

OpenTopography reserves the right to impose limits on our APls (e.g. limiting the number of API requests that you may make) to ensure the integrity, security, and proper
functioning of our systems. You agree to, and will not attempt to circumwvent, such limitations documented with each API.




32 passo: Baixar o MDE

@ OpenTopography DEM Downloader X
@R 2l

o 1
Parimetros | Log | OpenTopography DEM Downloader E —
(3 12
Select DEM to download @ This tool will download DEM for the extent defined by user, v b
from OpenTopography (https://opentopography.org/)
ISRTM 30m b
As of Jan 2022, APT key is required for all DEMs.
Define extent to download
g/blog/fintroducing-api-keys- Cai
| atasets how to get API key. alx

2 América do Sul
3 Brasil

Enter your API key or use existing one below

[alS‘BBaSSabSZIkZSdZ18Dd5‘3hf19b199 ] Calcular a partir do Mapa de Layou‘t r

Output Raster @ Calcular a partir dos Favoritos g

| [Salvar em arquivo temporério]

By Usar a Extensdo Atual da Tela do Mapa

' Abrir arquivo de saida depois executar o algoritmo

Desenhar na Tela do Mapa

displayed

- Accept layer model input as extent input in Graphical
Modeler {credit: Suricactus https://github.com/suricactus)

email: kyawnaingwinknw@gmail.com

read more: https://github.com/knwin/OpenTopography-DEM-
Downloader-qgis-plugin

* ¥ v v v v v v v
)
/

=
L
=

| 0% | Cancelar

[ Avancado T l [Executar processo em Lote... [ Executar

—)

[ Fechar

R OB




| Q OpenTopography DEM Downloader

‘ Parametros Log

32 passo: Baixar o MDE

OpenTopography DEM Downloader

| Select DEM to download

This tool will download DEM for the extent defined by user,

| SRTM 30m

from OpenTopography (https://opentopography.org/)

| Define extent to download

-55.896914715,-54.695115286,-4.678325543,-3.722027862 [EPSG:4674]
Enter your API key or use existing one below

a1998a59ab320c25d2180d59bf19b199

v
&s of Jan 2022, API key is required for all DEMs.
P Fead https://opentopography.org/blogfintroducing-api-keys-
| &: |v| access-opentopography-global-datasets how to get API key.

Developed by: Kyaw Naing Win

Version: 2

Qutput Raster

Date: 2023-02-27

[Salvar em arguivo tempaorario]

30
| ! change log ver2:

v Abrir arquivo de saida depois executar o algoritmo

Salvar em um arguivo temporario EM list

Accept layer model input as extent input in Graphical
Modeler {credit: Suricactus https://github.com/suricactus)

email: kyawnaingwinknw@agmail.com

read more: https://github.com/knwin/OpenTopography-DEM-
Downloader-qgis-plugin

[

0% i[ Cancelar

Q Salvar arguivo

@

L T ~ « Rasters > MDE
Organizar ~ MNova pasta

. rec Nome

_ Figures

_ Ruropalis

> @ OneDrive

> [ Este Computadc

> t Rede

Pesquisar em MDE »p

Il
a4

Data de modificacdo Tipo

MNenhum item corresponde a pesquisa.

Nome: IMDE_3Dm|

Tipo: |TIF arquivos (*.tif)

» Ocultar pastas

Salvar Cancelar

| Avancado = | | Executar processo em Lote...

l Executar l | Fechar




42 passo: Recortar o MDE

Q *Projeto sem titulo — QGIS ‘ Q Recortar raster pela camada de méascara
Projeto Editar Exibir Camada Configuracdes Complementos Banco de dados Web Malha Processamento Ajuda ‘—| ‘
Parametros Log
= S E Calculadora Raster... (= | i Bh « - -
D B l?*& @ Q ;.D ﬁ ;: p 4 — . [I] @ e/ !—& @] Dv Camada de entrada =
nalise —
: RS . : z 8 G &N G GE =" MDE_30m.tif [EPSG:4326] =
ﬂ @ Yo 43 o B 4 QpenTopography DEM » ' , » €T M I
Prsiccs g Camada mascara
rojecées — \
N - 4 (2 STM [EPSG:4674] - =
S B e Miscelanea » m JI t:, %
( : t (P) Welcome to Planet Extrair W Recortar raster pela extens3o... Aennfoene o
) SRC original [opcional]
Converter L.__.! Recortar raster pela camada de mascara.. ‘ |@l
Navegador X
v e vr s FE - | el
[1 z ? 3 0 SRC de destino [opcional]
</ Favoritos a PEPsG:31981 - SIRGAS 2000 / UTH zone 215 - ]@‘
» " Favoritos Espaciais Extensdo alvo [opcional]
P » [&] Inicio Y & : | (&g
%Nao definido | ‘ﬁ V}
4 C: > =
, » S Dl (Disco Local) [ Atribua um valor "sem dados” sped'ﬁcado as bandas de saida [opdona“
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