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Obtencao de dados
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Embrapa — SRTM (Shuttle Radar Topography Mission)

C @& cnpm.embrapa.br/projetos/relevobr/download/index.htm e Y = 0O .
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Topodata

> apeg
@ TOPODATA - Banco de Dados G= X + v — O X

C A Naoseguro | dsrinpe.br/topodata/ Q »w YW = O .‘ :
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S TOPODATA V)
3 & J
%- Banco de Dados Geomorfométricos do Brasil

M uome —Apresentagdo
O projeto Topodata oferece o Modelo Digital de Elevacdo (MDE) e suas derivactes locais basicas
M Dbados em cobertura nacional, ora elaborados a partir dos dados SRTM disponibilizados pelo USGS na
rede mundial de computadores.
M Documentos Desde que o Topodata foi lancado pela primeira vez, em agosto de 2008, o processamento dos
dados foi sucessivamente inspecionado e revisado, com vistas a aprimoramentos e correcdes.
M rcesso Os dados inicialmente disponibilizados seguiram fielmente as opcBes e especificacfes

constantes no “Guia de utilizacdo” associado ao Topodata. Porém, problemas na articulacéo entre

!Apoic folhas e a demanda por mais formatos levaram a um novo tratamento dos dados desde sua

e preparacdo, e detalhes do processamento de derivacdo geomorfomeétrica foram oportunamente
melhorados, e estes novos produtos estiveram disponiveis desde o dia 6 de maio de 2009.

M pessoal

Para possibilitar uma futura expanséo do Topodata, foi feita uma nova revisdo dos produtos e
processos, que culminou numa metodologia passivel de aplicacdo onde quer gque existam dados
Av dos Astronautas 1. SRTM. Os dados atualmente disponiveis, desde novembro de 2011, foram elaborados em fiel
Jd. Granja - CEP: 12227-010 correspondéncia a estes procedimentos.
Séo José dos Campos - SP
Brasil
Tel- 55 (12) 3945-6424

*** Todas as informagdes disponibilizadas do TOPODATA podem ser copiadas e redistribui-
das desde que mencionada a fonte (INPE) - Creative Commons / All information available
from TOPODATA can be be copied and redistributed since the source is mentioned (INPE) -
Creative Commons ™

Acessos desde 14/08/2008

—
| http://www.dsr.inpe.br/topodata/acesso.php 03 o
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Instalacao Plugin OpenTopography DEM

Q *Projeto sem titulo — QGIS
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4 @ Usado recentemente
b (2 Andlise de rede
- » (2 Andlise raster

» (2 Analise vetorial

» (2 Banco de Dados

» (@ Cartografia

» (@ Criacdo de raster

v (& Criaca

This plugin will download DEMs from OpenTopography.org for user selected extent Q Criacdo de vetor .
only » (2 Ferramentas de arguivo
» (&) Ferramentas de camada
b Q Ferramentas raster

OpenTopography DEM /N
Downloader

This plugin downloads DEM from OpenTopography.org

1
2. SRTM 30m » () Geometria do vetor
3. ALOS World 3D 30m } @ GPS
4. SRTM GL1 Ellipsoidal 30m
5. Global Bathymetry SRTM15+ V2.1 » @ Interpolar
6. Copernicus Global DSM 30m » (2 Malha
7. Copernicus Global DSM 90m .
» ",
8. NASADEM Global DEM Q@ Mosaico vetor
9. Europe DTM 30m » @ Plotar
10. GEDI L3 Grid 1km » (2 Raster de andlise do terreno
S5 At am ART Kas fram AnanTanamranbs arm ba dssmlnad tha AEM- ] b [ Selecionar vetor

» () Sobreposicio de vetor
» (2 Tabela de vetores
» (@ Vetor geral

Instalar Complemento

Close Help

» dm GDAL
» <& GRASS
» & SAGA
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Instalacao Plugin OpenTopography DEM - link site

Q@ *Projeto sem titulo — QGIS - a X
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a tips:
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27| & Output Raster required for all DEMs. ' g Criacéo de raster
- . b Criacdo de vetor
@ - |[Sa|\far em arquivo temporario] , Q Ferramentas de arquivo
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@ o 0l & T E - AL » () Ferramentas raster
b () Geometria do vetor
. area estudo . i
V" gled estide Developed by: Kyaw Naing
- » G GPS
a8 Win
_ » () Interpolar
Version: 2 ) Q Malha
Date: 2023-02-27 » (2 Mosaico vetor
change log ver2: » (@ Plotar
r G Ali
- EUDTM and GEDI L3 Grid Q Raste_r de analise do terreno
are added into the DEM list » (X Selecionar vetor
r G ica
- Errors returned from the Q S0breposicao de vetor
OpenTopography site are » (Q Tabela de vetores
displayed » (& Vetor geral
- Accept layer model input as r ;& GDAL
extent input in Graphical » @ GRASS
!V!pdelf:r (Ere.dlt: SL[r\cactus - N OpenTopography
» & SAGA
| 0% | Cancelar
|Executar processo em Lote... Executar | | Close

| Q. Escreva para localizar (Ctrl+K)
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Instalacao Plugin OpenTopography DEM - site para cadastro
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Instalacao Plugin OpenTopography DEM - Cadastro conta

Getting Started MyOpenTopo Partner With Us Search OpenTopography...

_“ Ope nTopogra phy HOME  DATA-  RESOURCES -  LEARN -  ABOUT -

High-Resolution Topography Data and Tools

Register New Account

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

User ID (email): ¢ * Organization: *
‘arimellojr@gmail.com ‘ ‘USP ‘
First Name: * Password: *
‘Arisvaldo ‘ (XY YY) ) ‘

Password must be 8 or more characters with a mix of at least 2 of the 4 of the following: Lowercase

Last Name: * letters, uppercase letters, numbers, and special characters (@, #, $. %, etc.

Méllo Junior |

Confirm password: *

ORCID: https://orcid.org/

Affiliation: *

Would you like to subscribe to the OpenTopography mailing list?

Academia v -
— — - |agcep;m'l'.efmsoste* L  sew _ 2.

\



Instalacao Plugin OpenTopography DEM - Cadastro conta

< C @ portal.opentopography.org/myopentopo & =2 % 0O .’ i

M Conjugadordever.. 4 Google Académico Q( Google Tradutor =& Sci-Hub: removing... \“ MODELOS PARARE... ol Aurélio - Dicio, Dici.. (@ (7) WhatsApp & Target GEDWeb & Library Genesis  H| Hemingway Editor » Outros favoritos

Getting Started MyOpenTopo Partner With Us Search OpenTopography...

_“ Ope nTopogra phy HOME  DATA-  RESOURCES -  LEARN .  ABOUT -

High-Resolution Topography Data and Tools

Welcome Arisvaldo Méllo Junior (Sign Out)

myOpenTopo Workbench

Jobs currently running on OpenTopography: 2 (NOAA jobs: 2)

OpenTopography Jobs

¢ Point Cloud Jobs: View current and previously submitted and previous point cloud jobs.

* Raster Jobs: View current and previously submitted and previous raster jobs.

s USGS 3DEP Jobs: View current and previously submitted and previous USGS 3DEP jobs.

¢ NOAA Jobs: View current and previously submitted and previous NOAA jobs.

s \ertical Differencing Jobs: View current and previously submitted and previous vertical differencing jobs.
+ 3D Differencing Jobs: View current and previously submitted and previous 3D differencing jobs.

Contributions i

i

+ Contribute a Tool: Contribute a tool to the OpenTopography Registry.

- o hﬂpswpOrtal.Opentopography_orgmoanOBMar:a;e;hute a Dataset: Contribute data via the OpenTopography Community Dataspace [Dataspace user only]. .



» Outros favoritos

Instalacao Plugin OpenTopography DEM - Cadastro conta
W e w O@ :

@ (7)WhatsApp & Target GEDWeb & Library Genesis H| Hemingway Editor

@ portal.opentopography.org/lidarAuthorizationlnfo
ol Aurélio - Dicio, Dici...

B Google Tradutor & Sci-Hub: removing... (§) MODELOS PARA RE...

€ c

30 Conjugador de ver...

# Google Académico
Getting Started MyOpenTopo Partner With Us Search OpenTopography...

LEARN ABOUT

HOME DATA RESOURCES -

* OpenTopography

High-Resolution Topography Data and Tools
Welcome Arisvaldo Méllo Jtnior (Sign Out)

myOpenTopo Authorizations and API Key

Request API Key

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

Request Power User

Request Dataspace User

User Access Levels
-~
1. Guest Users:
- ¢ Access to 50 million points per point cloud & processing job

;. )



Instalacao Plugin OpenTopography DEM - Obtencao chave API

L\

30 Conjugador de ver...

@ portal.opentopography.org/lidarAuthorizationinfo & =2 w O . :

# Google Académico B Google Tradutor = Sci-Hub: removing... §)) MODELOS PARARE.. ol Aurélio - Dicio, Dici... {3 (7) WhatsApp & Target GEDWeb & Library Genesis H| Hemingway Editor » Outros favoritos

Getting Started MyOpenTopo Partner With Us Search OpenTopography...

i

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

High-Resolution Topography Data and Tools

myOpenTopo Authorizations and API Key Welcome Arisvaldo Méllo Junior (Sign Out)

Request API Key

APl key: 273856750e6a4130809886bf93c8e1b8

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

Request Power User

Request Dataspace User

User Access Levels

=
1. Guest Users: ‘

LabSid . 2 & S



Instalacao Plugin OpenTopography DEM - Habilitando a chave API

Q@ *Projeto sem titulo — QGIS
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- . | Q, Escreva para localizar (Ctrl+K)

Exibir Camada Configuracdes Complementos
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Raster Banco de Dados Web Malha
e tMOR W #¥ZBE-=- 0 -
= g Qa® ~He
Q OpenTopography DEM Downloader
Pardmetros  Log OpenTopograph
Select DEM to download b4 DEM
Downloader

| SRTM 90m

Define extent to download

This tool will download DEM

for the extent defined by
user, from OpenTopography

Enter your AFI key or use existing one belows

(https:/f
opentopography.org/)

|2?3 856750e6a4130809886bf93cBelbs

|| | Asof Jan 2022, AFI key is

Output Raster

required for all DEMs.

|[Salvar em arquivo tempordrio]

— Read https://
| |7v| opentopagraphy.org/blog/

/| Abrir arquivo de saida depois executar o algoritmo

introducing-api-keys-access-
opentopography-global-
datasets how to get AFI key.

Developed by: Kyaw Naing
Win

Version: 2
Date: 2023-02-27
change log ver2:

- EU DTM and GEDI L3 Grid
are added into the DEM list

- Errors returned from the
OpenTopography site are
displayed

- Accept layer model input as
extent input in Graphical
Modeler (credit: Suricactus

0%

| Cancelar

| Avangado | | Executar processo em Lote...
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Executar || Fechar

- m] X
Caixa de Ferramentas de Processamento =&
LI ONSEES RN
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4 @ Usado recentemente
» (2 Anélise de rede
» (3 Analise raster
» (2 Analise vetorial
» (3 Cartografia
» ( Criacdo de raster
» (2 Criacéo de vetor
» (&) Database
» () Ferramentas de arguivo
» (3 Ferramentas de camada
b Q Ferramentas raster
» (2 Geometria do vetor
» (2 GPS
v @ Interpolar
» ) Malha
» (2 Mosaico vetor
» (@ Plotar
» () Raster de analise do terreno
» (2 Selecionar vetor
» (&) Sobreposicio de vetor
» () Tabela de vetores
v (@ Vetor geral
» dm GDAL
» & GRASS
4 OpenTopography
~ FCR PCRaster
b Area operations
Conditional and boolean operators
Data management
Derivatives of digital elevation models
Hydrological and material transport opera...
Map operations
Mathematical operators
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GEE - Nasadem (30 m)

Google Earth Engine

LT (5l Docs Assets Nasadem30_ipojuca Get Link 'l

Filter scripts...

~ Owner (7)
~ users/arimellojr/DEM
& COPERNICUS_DEM_GLO30
& Nasadem30_ipojuca

nasadem

var ipojuca
.clip(ipojuca);
~ var elevationVis = {

min: 0.0,
max: 1000.0,

1
2
3
4
5 var elevation = dataset.select(’
6
7
8
9

on g

N

= ee.FeatureCollection('users/arimellojr/Ipojuca');
var dataset = ee.Image('NASA/NASADEM_HGT/001"')

elevation');

vl Reset vl Apps E Inspector Console RER S

UNSUBMITTED TASKS
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Algoritmo de direcao de fluxo de drenagem — D8

Garbrecht & Martz (1997)




Algoritmo D8

1. Gradiente de direcao dos terrenos mais baixos

- Incremento da elevacado das células da planicie ndo adjacentes com gradiente de declividade existente

- Gerar um gradiente de fluxo em direcao ao terreno inferior
- Se houvesse dois locais de saida, os gradientes teriam comecado em cada saida e crescido para tras até se cruzarem dentro da superficie plana.
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2. Gradiente longe do terreno mais alta
- Incremento da elevacao das células adjacentes as mais altas e que nao tem célula adjacente em uma elevacao inferior
- Repetir o processo até que todas as células da planicie sejam preenchidas
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Algoritmo D8

3. Combinacao dos gradientes e padrdao de drenagem final
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Algoritmo D8 - Exemplos

Topografia plana circundada por elevacoes

Topografia acidentada
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Comparacao entre algoritmos (Huang et al. (2007)

101 102 102 101 102 102 101 102 102
- - - . . . . . L]
101 100 o9 101 101 100 99
- - L . . " -
E ‘.I'.
me ]DE me D8 - flow direction algorithms
FD8 - multiple flow directions method
Dinf - infinite flow direction method
(a) D8 Scheme (b) FD8 Scheme (¢) Dinf Scheme
a= 100 % a=656%,b=230%, a=37.1%. b=429%
c=154%
Falha em modelar a divergéncia de fluxo Frequente super-dispersao de fluxo Somente as duas células vizinhas de jusante, préoximas
perto de areas de cumes ou encostas as mais ingremes, podem receber fluxos ascendentes, e

o fluxo fracionario depende do angulo de inclinacao
entre as células

A\ f‘"’/ &-/
W - Labéud




.. , - . (a)
Declividade das células estimadas pelos algoritmos de rede de fluxo 12000 W DS: mean =[3.95 ftd. = 1.76
mmm Dinf: mean § 4.23|std. = 1.69
drenagem (Huang et al., 2007) ¥ i s FD8: mean 4 4.86 std. = 1.60
z
b=
~ A A A 3 0 =
- Tufdo: Haitang (}44 mm/dia), Mingule (248 mm/dia), Herb (327 mm/dlrfl) 3 w00 ®)
-Solos: textura média (> 45% areia ou 50% silte), inconsolidados, permedveis e cell number
sujeitos a escorregamentos, profundidade (1,93 m), densidade global (2,5 g/cm3) 0 % H 2°,°° 4°1°° 6°,°° Bﬁm'
- Dem: grid 10 m (c) 0.50 - =T total cell: 26345
, , | celll number:
- Declividade: > 402 em27% da area e > 202 em 80% da area " : Dg:
025 Dinf:
FDS§:
(c) 0.00 60
N 0.50
> celllnumber: 1779
e
Erbu watershed et
0.00 - v - v T = T - T v 50
0.50
e number: 4867
2 025 -
g
0.00 40
£ 0.50 £7
cell number: 7801 2
0.25 g
z
0.00 » 30
0.50
celllnumber: 5972
B Landslides after Haitang o
[] Landslides after Mindulle 0.00 20
Landslides afler Herb b cell number: 4040
0.25
/\/ spacing 100 m N streams
@ rainfall station S ; 10
v celllnumber: 1368
25 35 45 55 5'75_8—5'9;—'ﬁs ¢
S e e 6'Ln S.CA). 2103 s 1R SCA —slope contributing area




Comparacao entre algoritmos (Huang et al. (2007)

Distribuicdes de umidade do solo derivadas de algoritmos de rede de fluxo durante diferentes chuvas

Area (%) Haitang Mindulle Herb

144 (mm/day) 248 (mm/day) 327 (mm/day)
Soil D8 Dinf FD8 D8 Dinf FD8 D8 Dinf FDS8
wetness

<0.2 1.9 0.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.2-04 173 9.6 1.3 6.0 1.8 0.0 0.2 0.0 0.0
0.4-0.6 132 11.0 44 105 6.1 0.7 7.5 2.5 0.0
0.6-0.8 9.0 9.1 5.5 9.1 6.9 1.9 7.3 4.4 0.5

>0.8 586 699 888 744 852 973 |84.9] 93.1 995

v
84,9% da area da bacia apresentou solo

saturado no tufao Herb com o algoritmo D8

= Algoritmos mais divergente resultam em areas saturadas maiores

= Diferencas na area saturada (> 0,8) P
* Chuva 144 mm/dia: 88,8 (FD8) — 58,6 (D8) = 30,2% -
* Chuva 248 mm/dia: 97,3 (FD8) — 74,4 (D8) = 22,9 %
* Chuva 327 mm/dia: 99,5 (FD8) — 84,9 (D8) = 14,6%

‘Q 8 .‘, o : *Nos :
‘% <. . ‘ E [ o

- . |
LabSid
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Determinacao da declividade




Declividade — Raster —» Analise — Declividade
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f Spatialite

' PostgreSQL ~
Camadas [E]ES]
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- = S factor -

Banda 1 (Gray)
5067249
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4

EHOHMAEBNRAS

0,03
%* Stream power index a * tan(b)
%* Drainage_direction
%* Unique basin
%* Topographic index In(a / tan(b))
%=* Half basins
@l PreProcess
V| i DEM sirgas ipojuca2 _fil
Banda 1 (Gray)
1.141,21521

L

1S v v v v =
1

. | 0,701066

=* DEM sirgas_ipojuca_fil ?

=* DEM sirgas_ipojuca2_cor

=* DEM sirgas_ipojuca2

=* DEM_ipojuca
£ 5" ESRI Satellite b
= > | O Escreva para localizar (Ctri+K) |

v v v w

. -

e
it
i
i
i
i
i
by |
)
e
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-

Orientacao...

Preencher semdados...

Grade (Média movel)...

Grade (Dados métricos)...

Grade (Inverso da distancia & poténcia)...
Grade (Vizinho mais praximaoy...
Sombreamento...

Preto proximo...

Proximidade (distancia raster)...
Rugosidade...

Criva...

Declividade...
Indice de Posicdo Topografica (TPI)...
Indice de Rugosidade do Terreno (TRI}...

Conrdenada | 6881600 9117230 ™ Escalal1:1071202 * | & (uns | 100% | pio= (o ~| /| Renderizar <= Epcc-saan

Qae®R 2He

Caixa de Ferramentas de Processamento @&
AN
| O r.water.outlet a |
» @ Usado recentemente
v & GRASS
* Raster (r.%)
@ rwater.outlet

@ ) o
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B

Navegador e Caixa de Ferramentas de Processamento @&
Vo [eyme e
'ﬂ 57 Favoritos |4 | Q rwater.outlet a |
9 » % Favoritos Espaciais » @ Usado recentemente
» [& Inicio v @ GRASS
% |» D1\ 09 = ~ Raster (r)
:’b » [77 GA (Google Drive) @ r.water.outlet
; e GeoPackage
/ Spatialite
' . ' PostgreSQL ,
@ Camadas @®
@ v R -AAO
v :" S factor :‘
@ Banda 1 (Gray)
% . 5,067249
Identificar Resultados ®
0,03 7 = g T B »
4 - Stref1m pow.er in.dex a * tan(b) o= Feicdo Valor |
» = Drainage_direction
» = Unique_basin
» :l' Topographic index In(a / tan(b)) (]
» = Half basins
v v L_Ijﬂ PreProcess
v V| & Declividade )
Banda 1 (Gray)
. 98,44603
I 0,010777
» |V " DEM_sirgas_ipojuca2_fil
» =* DEM sirgas_ipojuca_fil ? .
» " DEM sirgas_ipojuca2_cor Modo | Camada Atual N
» = DEM sirgas_ipojuca2 ] Ver ‘m‘
< » | %® DFM inniuca bt _— -
& -~ | Q Escreva para localizar (Ciri+K) \ Coordenada | 6975125 8968783 | Escala 1:1111172 ~ | @@ Lupa|100% % Rotacdo |0,0° | V| Renderizar @epscisssa @ 4 o
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<q<§|

B |
1 (3 rslope.aspect

=B
Navegador
Vo uerne
'ﬂ ":' Favoritos
ﬁi » " Favoritos Espaciais
S|y [@ Inicio
% |» Jcvos
% ¥ [ GA (Google Drive)
i e GeoPackage
l'ﬂ- f Spatialite
'u - ' PostgreSQL
@ Camadas
@ o i &% %O -HEQ
- = S factor B
% Banda 1 (Gray)
ﬁ = 5,067249
0,03
3 :-' Stream power index a * tan(b) =
» %* Drainage_direction
3 = Unique_basin
3 :-' Topographic index Infa / tan(b)) =
» %* Half basins
W L_[jﬂ PreProcess
v V| = Declividade t
Banda 1 (Gray)
. 08,44603
. 0,010777
» |v| =" DEM_sirgas_ipojuca2_fil
» %* DEM sirgas_ipojuca_fil ?
» =* DEM sirgas_ipojuca2_cor
» = DEM sirgas_ipojuca2
3 %' DFM inniura
| Q, Escreva para localizar (Ctrl+K)
" T L T———

Parametros | Log

B0 @

Ajuda

% =

S ¥ [ W2 @ x

Elevation

| :-' DEM_sirgas_ipojucaZ_fil [EPSG:3880]

Format for reporting the slope [opcional]

| degrees

Type of output aspect and slope layer [opcional]

| FCELL

+| Do not align the current region to the elevation layer

Compute output at edges and near NULL values

Multiplicative factor to convert elevation units to meters [opcional]

Create aspect as degrees clockwise from North (azimuth), with flat = -9999

|1,000000

Minimum slope val. (in percent) for which aspect is computed [opcional]

| 0,000000

» Parametros avancados

Slope [opcional]

|[Sa|\far em arquivo temporario]

[ ]

V| Abrir arquivo de saida depois executar o algoritmo

Aspect [opcional]

|[Sa|\far em arquivo temporario]

[ -]

V| Abrir arquivo de saida depois executar o algoritmo

r.slope.aspect

Generates raster layers of
slope, aspect, curvatures and
partial derivatives from a
elevation raster layer.

0%

| Cancelar

|Avangado v| |Executar processo em Lote...

Executar || Fechar || Ajuda

;

YA K- QAR 2 H®

Caixa de Ferramentas de Processamento @&
RAEOBIT A

| 2 r.slope a ‘
v & GRASS

~ Raster (r.*)
@ rslope.aspect

Identificar Resultados @&
|2 3 = S B~ »
Feicao Valor

Modo | Camada Atual

Ver |Arvore ¥ |

Coordenada | 6072538 8944558 | Escala|1:1111172 v | @ Lupa| 100% +| Rotagio |0,0¢ 4| V| Renderizar €%epscisaso @ §
« 2 T e B



Curva de nivel

(2 *Projeto sem titulo — QGIS - o X

Projeto Editar Exibir Camada Configuracdes Complementos Vetor Ji€RiEd Banco de Dados Web Malha HCMGIS Processamento  Ajuda

D = O |@|@ ﬁ-) 0@ ;: p p [ &@ ¥+ Calculadera Raster... L = @’] = |:|v Q& @|§| > vy -
Alinhar Imagens (Rasters)...

ROV ZWMBR .y - - @y @ : Q] ¥ [z @l TYRX K- QR PHS

OpenTopography DEM »
%ﬁ Analise »
MNavegador &= Projecdes » Caixa de Ferramentas de Processamento & &
V; Lev=teo Miscelanea » e O O
'3 ""' Favoritos W Recortar raster pela extensio... | Q r.dope a |
» [I" Favoritos Espaciai ) -
) a}-rc_nrl 0s Espacias Converter » | ™ Recortar raster pela camada de mascara... @ GRASS
» [4] Inicio = ¥ Raster (r.%)
,ﬂ » [ C\(0S) ; I contorno... & rslope.aspect
f » [ GA (Google Drive)
e GeoPackage
, Spatialite
'ﬂ - ' PostgreSQL =
@ Camadas B®
% o 0l & NE-HADQ
Vv |:| area_estudo
% [t L_fjﬂ Bacias
ﬁ < |~ [v| [ PreProcess

v |V " Declividade =
Banda 1 (Gray)
. 98,44603

. 0,010777

=* DEM_sirgas_ipojuca2_fil

%* DEM_sirgas_ipojuca fil ?
=* DEM_sirgas_ipojuca2_cor

= DEM _sirgas_ipojuca2

= DEM ipojuca

- = ESRI Satellite

v v v v v

.

_’, . | Q, Escreva para localizar (Ctrl+K) Coordenada 6303353 9123553 |% Esca\a|1:1071202 b | ﬁ Lupa|100% 3‘ Rotacdo |0,0 ° 3\ | Renderizar 2 EPSG:5880 Q ‘ | —
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Malha HCMGIS Processamento Ajuda

Navegador | Caixa de Ferramentas de Processamento
v; QETHO J@Contorno X weaop &
'ﬂ “,;' Favoritos S ‘ O, r.slope & ‘
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v V| & Declividade [=]
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. 98,44603
. 0’010777_' L . | 0% ‘ Cancelar
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3 :.' DEM sirgas_ipojuca_fil 2 |Avangado v| |Executar processo em Lote... Executar | | Fechar ‘ | Ajuda
4 = DEM_sirgas_ipojuca2_cor \ ’ Modo |Camada Atual - |
» ¥* DEM sirgas_ipojuca2 E Ver [Anore ~ |
» 5* DFM inniuca -
< = e — s
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Delimitacao da bacia hidrografica pelo DEM
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Ve . - ® ; @2 € e ?
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. & GeoPackage » () Cartografia
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Feicédo Valor
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— W
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Pré-processamento da imagem (corrigir valores negativos de cota)
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'ﬂ "," Favoritos
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i » [ GA\ (Google Drive)
@ GeoPackage
ﬂ Spatialite
- ' PostgreSQL
% iili: SAP HANA
@ ’ MS SQL Server
% Camadas
@ o [0 ® V&~ B O
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Banda 1 (Gray)
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- .. | Q, Escreva para localizar (Ctrl+K)

-
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1 entrada removida da legenda.
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~ (@ Analise raster
# Raster calculator
v m GDAL
~ Miscelanea de Raster
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Navegador
A g ]
,.i.‘ Favoritos
» |7 Favoritos Espaciais
b [&] Inicio
b [ CA(0S)
» [ ] G\ (Google Drive)
e GeoPackage
f Spatialite
' PostgreSQL
SAP HANA
P Ms saL Server

Camadas
o @ ® F - EH O
V|| | ipojuca2_sirgas2000

~ /| 3" DEM Copern30 ipojuca2 sirgas2000
Banda 1 (Gray)
P 1.143,960116

. -0,260388

» = DEM_ipojuca

SLMNOL

] £ | S & | sy

| (2 Calculadora raster

[£5] Bandas raster

DEM_Copern30_ipojuca2_sirgas2000@
= DEM_ipojuca@1

B

v Operadores

+ = {
- [ | D N
= = =
<= == 1=

Calculad de exp raster

Camada resultado

Criar matriz em tempo real em vez de gravar camada no disco

Camada de saida |\DEMCopern30_ipojuca_sirgas2000_corr 3
Formato de saida | GeoTIFF
Extensdo Espadial

Usar a extensao da camada selecionada

X min | 6867331,44117 = K max | 7093623,83601

¥ min | 8008438,06464 & ¥ max | 9057744,02525

Resolucdo
Colunas | 7372 = Linhas | 1932
SRC de saida EPSG:3880 - SIRGAS 2000 / Brazil Polycor ¥

v Adicionar resultade ao projeto

min IF cos acos

max AND sin asin

abs OR tan atan
~ sgrt log10 In

if ( "DEM Copern30_ipojuca2_sirgas200081" < 0, O,
"DEM Copern30_ipojucaZ_ sirgas200081" )

Expressdo valida

OK Cancelar

1 entrada removida da legenda.
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Barragem Pedro Moura Jr.
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Marcacao do pixel de saida
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Bacias afluentes a barragem

(&) *Projeto sem titulo — QGIS - o X
Projeto Editar Exibir Camada Configuragbes Complementos Vetor Raster Banco de Dados Web Malha HCMGIS Processamento  Ajuda

IeERRE (2SN PP 2 . BablOR H-8-B-% QEMIE -=-90-
RQV.ZRBE /. /) - - =4 q@ oy wmgn Q¥ME allx -y RX K-> QAR ~H®
9

v . Barr_Pedro_Moura_sirgas
® Barragens_Rnest
D Bacias_ipojuca

Bacias afluentes Barr

Navegador [ElEs) Caixa de Ferramentas de Processamento @&
nevte | HAa0B T A
.V,,:7. Favoritos | % | ), r.water.outlet |
9 » I Favoritos Espaciais i 4 @ Usado recentemente
» [&4] Inicio v & GRASS
% |» o9 ~ Raster (%)
’ » [ G\ (Google Drive) @ rwater.outlet
@ GeoPackage
f Spatialite
PostgreS [
' - ' stgreSQL -
@ Camadas GE
o« @ & T &AL
% V| L9 Ddllds a3

» ** Basin (=]
v/ — Drenagem_ipojuca
» = Stream segments =]

» & Slope length and steepne & (|
- = Number of cells that draith

Banda 1 (Gray)
35.867,142065

-3.550.730,743573

3 :-' Slope steepness (S) factoit
» 5 Stream power index a * tt)'E
» v =" Drainage direction (&)

4 = Unique label for each wait) s|
» = Topographic index In(a / &in
»
v

4

= Half-basins =
v L_[jﬂ PreProcess
| 3 DEM_sirgas_ipojuca2_fil v
A 4
- « | Q Escreva para localizar (Ctri+K) Coordenada | 6889971 9011283 | Escala|1:367545 ~ Lupa| 100% +| Rotagdo | 0,0° < | V| Renderizar EPSG:5880
— bbbkl |




Plugin Qgis - PCRaster

1 — transformar tiff para map
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Exercicio

TRATAMENTO DE MODELO DIGITAL DE ELEVACAO

Baixe um DEM de uma base de dados s
Escolha uma bacia
Delimite as bacias hidrograficas e a rede de drenagem
Obtenha a declividade e as curvas de nivel da bacia
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