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“Scientists who can combine geographic information systems with satellite data
are in demand in a variety of disciplines.” (Virginia Gewin, 2004)

“US Department of Labor identified geotechnology as one of the
three most important emerging and evolving fields, along with
nanotechnology and biotechnology” (Virginia Gewin, 2004)

Gewin, V. (2004) ‘Mapping opportunities., Nature, 427(6972),
pp. 376—7. doi: 10.1038/nj6972-376a.

“Expectations are rising and so are the risks”
“Everyone uses location-based services”

“Every platform is becoming location aware”

“Research opportunities and challenges” Shekhar, S., Feiner, S. and Aref, W. G. (2015) ‘From GPS and
virtual globes to spatial computing - 2020’, Geolnformatica,

19(4), pp. 799-832. doi: 10.1007/s10707-015-0235-9.
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O que se espera — perspectiva das habilidades em geotecnologias
v" Conhecer a base tedrica de forma consistente. .

.

v' Mapear e monitorar (multitemporal — cubo de dados). \)

»

v" Organizar um centro de dados/Banco de dados.

v" Criar e treinar de equipes/Grupo de trabalho.

v Desenvolvimento e prote¢do de um processos e produtos.

v' Dominio de softwares basicos e programacao/coding (ex. R, Python, etc.

v" Receber e atender novas demandas. ’ /\
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Questdes de escala cartografica e de
abordagem

THE TRUE SIZE OF
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APLICACOES AO SETOR PRODUTIVO

TECNOLOGIAS SUSTENTAVEIS E CONSERVACAO AMBIENTAL
TECNOLOGIAS PARA A GESTAO TERRITORIAL E TURISMO
AGRONEGOCIO E AGROTECNOLOGIA

CIENCIA DE DADOS E INTELIGENCIA ARTIFICIAL

http://pozzobon.com.br/o-que-e-licenciamento-ambiental/

TECNOLOGIAS ESTRATEGICAS

INTELIGENCIA ARTIFICIAL ne’r.
SOFTWARE E HARDWARE

COMPUTACAO EM NUVEM QG'S@ | oreters.

In [2]: path = '../datasets/area estudo testel/sections/pera/'
pontos = ld.gpd.read_file(path + 'centroids_peral.geojson')

trademark

linhas, pts = ld.detect_lines_uni(pontes, row_inverse=True, pt_inverse=False} :

# linhas.to file(path + 'line prediction.gecjson’, driver='GeolSON')
# pts.to_file(path + 'centroides_area mapped.geojson', driver='GeolSON')
Finalizado!: 100% |l 100/100 [01:00<00:00, 1.65it/s]

QGIS Cloud I
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Geotecnologias como integradora de dados e geracao
de solucOes para diversas areas do conhecimento.

Pessoas Instituicoes Empresas
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Veiculo de apoio
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RS d G I S “Geotechnologies are not the only way, but provide a key
an means of achieving spatial literacy goals.” (Kerski, 2008)

ACQUIRE A

Evaluation

geographic
resources /—:\
ASK SRR
eographic PR
gquegstigns EXPLOR@ / \
geographic
da ta Application

ACT on -
geographic ANALYSE / Comprehension \
k led geographic

e information / Knowledge \

Kerski, J.J., 2008. The role of GIS in digital earth education. Int. J. Digit. Earth 1, 326—-346.
https://doi.org/10.1080/17538940802420879
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Asking
geographic questions'

A

Presenting Acquiring
the results geographic resourcest

of geographic inquiryt

Geographic
Subject
Knowledge

Geographic ~ Geographic
Inquiry Inquiry
Motivation Skils

Google Earth

Answering E C  Visualizing
geographic questions geodata®

Bearman, N., Jones, N., André, I.,
Cachinho, H.A., DeMers, M., 2016.
The future role of GIS education in

D creating critical spatial thinkers. J.
Cognitive developing and processing of knowledge about the world around us! SEEED g, [ERlUE, A0, Sert=u0s.
& https://doi.org/10.1080/03098265.

External processing of geodatat 2016.1144729
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~ Acuracia de dados de Sensoriamento Remoto e SIG

Fontes de erros ao longo
do processe de utilizacao
de imagens

Fonte:LUNETTA, R. S.; CONGALTON, R. G,;
FENSTERMAKER, L. K. et al. Remote-Sensing
and Geographic Information-System Data
Integration - Error Sources and Research Issues.
Photogrammetric Engineering and Remote
Sensing, v. 57, n. 6, p. 677-687, 1991,

IMPLEMENTATION I

DOoxXTIM

DECISION MAKING

FINAL PRODUCT
PRESENTATION
« Spatial Error

« Themalic Error

®

AQUISITION

- Goometric Aspocts
« Sensor Systems

« Platforms

« Giround Control

« Stene Considerations

DATA PROCESSING

» Geometric Rectification

» Radiometric Ractification
* Data Conversion

DATA ANALYSIS

« Quantitative Analysis
« Classiication System

Bidirectional

and cross = Data Generalization
element path vy SE=S
possible

DATA CONVERSION
« Raster 1o Vestor
« Vacior to Rasier

ERROR ASSESSMENT

- Sampling

« Spatial Autacorrelation

« Locational Accuracy

« Error Matrix

« Discrete Multivarizte Statistics
= Reporting Standards
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Resolucio Espacial e Temporal para Aplicagoes Selecionadas
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Aplicacoes — agua

Peak concentration trajectory
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Section 2

Vélez-Nicolas, M. et al. (2021) ‘Applications of unmanned
aerial systems (UASs) in hydrology: A review’, Remote
Sensing, 13(7), p. 1359. doi: 10.3390/rs13071359.
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Aplicacoes — agua

Woodget, A. S. et al. (2017) ‘Drones and digital
photogrammetry: from classifications to continuums
for monitoring river habitat and hydromorphology’,
WIREs Water, 4(4). doi: 10.1002/wat2.1222.

\ \ Water

49 Elevation (m asl) sampling

e 133.24

- 121.53

(c

Vélez-Nicolas, M. et al. (2021) ‘Applications of unmanned
aerial systems (UASs) in hydrology: A review’, Remote
Sensing, 13(7), p. 1359. doi: 10.3390/rs13071359.
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Breunig, F. M. et al. (2016) ‘Dynamics of Limnological Parameters in Reservoirs: a Case Study in South Brazil using Remote Sensing and
Meteorological Data’, Journal of the Total Environment, under eval, p. under evaluation. doi: 10.1016/j.scitotenv.2016.09.050.
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Breunig, F. M. et al. (2020) ‘Delineation of management zones in agricultural fields using cover—crop biomass
estimates from PlanetScope data’, International Journal of Applied Earth Observation and Geoinformation, 85, p.
102004. doi: 10.1016/j.jag.2019.102004.
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Breunig, F. M. et al. (2020) ‘Assessing the effect of spatial resolution on the delineation of
management zones for smallholder farming in southern Brazil’, Remote Sensing
Applications: Society and Environment, 19, p. 100325. doi: 10.1016/j.rsase.2020.100325.
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T

V/ Center- -pivot Irrigation Detector.

B HDR Landsat

B Hillshade

i Landcover Cleanup
i Reduce Region

B Bitwise And

[ Canny Edge Detector

[ Center Pivot Irrigation Detector

B Clamp
I Connected Pixel Count
B Download Fxamnle

0 ppc ultima.7z

Search places and datasets..

1

2 //

3

4  Map.setCenter(-106.96,
5

6 // A nice EVI palette.
7~ var palette = [

8 ‘FFFFFF', 'CE7E4S',
9 ‘74A921°, '66A000°,
10 ‘@04Ce0’, 'e23801',
1

// Finds circles that are 5@@m in radius.

37.71, 12);

‘DF923D°, 'F1BS55',
'529400", '3E8601',
‘@12€01°, '@11D01’,

12 // Just display the image with the palette.

'FCD163’,
'207401°,
'911301'];

'998718",
'@56201",

.Ruanesﬂ

-

~vKernel Peaks:

~vRing centers:

EVI: ©.8262355695503928

EVI: 2

EVI: 1

» Objects

Dados cartograficos ©2017 Google | 2 kM b

Image (1 band)

Image (1 band)

Help v  fabiobreunig ~

E] [ e

»Point (-106.0342, 37.7009) at 38m/px
~Pixels
~Landsat EVI: Image (1 band)

Termos de Uso | Informar ermo no mapa

Exibir todos X
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P

MATLAE R2016a

]:, i % LG Find Files. £~} Insert (=1 fr - D

izl compare ~ cC)[GoTo ~ Comment % ‘g2 %

% [é[Run Section é}

2w Open Save Breakpoints. Run Run and @Aﬂvanoe Run and
- - =1 ( Find Indent - ~  Advance Time
FILE NAVIGATE EDIT BREAKPOINTS RUN
L At » C: b Users b UFSM » Desktop » PROSAIL 5B MATLAB
rrent Folder ® | Workspace
Name | main_PROSAIL 5B.m 3¢ | TTO=0LAI=1DAF=45TTS=30Cab= 104xt 3 | + |
|5 TT0 = 0LAI = 2 DAF = 45 TTS = 30 Cab = 20.¢t all1s s 1
|5 TT0 = 0LAI = 2 DAF = 45 TTS = 30 Cab = 30.xt 20 s 1
|5 TT0 = 0LAI = 2 DAF = 45 TTS = 30 Cab = 40.xt 21 s 1
|5 TTo=01AI=2DAF=45TTS=30Cab = 22 s 1
|5/ TTO=0LAI=3DAF=45TTS =30 Cab = e P
|5/ TTo=0LAI=3DAF=45TTS=30Cab = - .
|5] TTO = DLAI= 3DAF=45TTS = 30 Cab = s P
|5 TTO = 0LAI= 3DAF=45TTS = 30 Cab = e N
|5 TTo = 0LAI=3DAF=45TTS = 30 Cab = > o
|5/ TTo=01AI=4DAF=45TTS =30 Cab = . c
5] 70 — OLAI - 4DAF 45 TT5 - 30 Cob - 206t 28 B
5] 70 = DLAI = 4 DAF = 45 TT5 = 30 Cab = 304xt 2 cle=r all hidden -
|£] TTO = DLAI = 4 DAF = 45 TTS = 30 Cab = 40.xt elsf= cle
[E] TTO = 0 LAI = 4 DAF = 45 TTS = 30 Cab = 50.txt i oW = 2101;
|5 TT0 = 0LAI = 5 DAF = 45 TTS = 30 Cab = 10.xt 32
|5 TT0 = 0LAI = 5 DAF = 45 TTS = 30 Cab = 20.xt 33 sCab
|5 TT0 = 01LAI = 5 DAF = 45 TTS = 30 Cab = 30.6¢t 34 - car £
|51 TT0 = 01LAI = 5DAF = 45 TT5 = 30 Cab = 40.6xt v|l3s - Cbrown = 0.2; s
0 = 0LAI= 1 DAF = 45 TTS = 30 Cab = 10:xt (Documento de Texta) v |36 - Cw = 0.02; = o
37 - Cm = 0.009: % (g.cm-2) (fixo)
Mo details available = u 1.5: ® :
39 slai
: L $angl %
mmand History [CH psoil = N
atmo.p ~az - skyl = z
43 - nspot = S
44 - ihot = 5
45
16
47 - pai = %

\artmo.p',1) Command Window

New to MATLAB? See resources for Getting Started.

uicpen ('

} 3 print>LocalCreatePrintJob (lin

H

‘uiopen('C:\Use

handles = checkArgsForHandleToPrint (O,
wicpen(’

uiopen ('C: UFSM\Desktop\A
run ('C:\Users\UFSM\Desktop\ PROSATL .
clear

3-- 20/02 08:59 —-%

main PROSATL_SB

alternatePrintPath

main_ PROSAIL_SB v

>

ogennz

o e [SE——

4 Figure 1

File  Edit

D3 d:

B0

=]
o

I (%)

[=1]
[=]

Irecional

54
(=]

B

40

ancla

30
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Fator de Reflect

10

0
4

View Insert Tools

STDE A D

Desktop  Window  Help

OE =D

TTO =5; TTS = 30; LAl = 3; DAF = 45; Cab= 20
[——TTO=5TTS =30 A1 =3 DAF = 45 Cab = 20
00 600 BOD 1000 1200 1400 1600 1800 2000 2200 2400
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Spring 5.4.3 (64Bits) - WINDOWS

[

Importante: Esta versao roda apenas em sistemas operacionais Windows de 64 Bits

Fonte Portugués Espanhol Inglés Francés
DPI - INPE - Brasil Leave LeauE EEADME Leane
Insisla Complsta nsislasion Completo Instal complete Instatation Completa
INPEX
Banco Demo Banco Cema Catabase Demo Banco Dems
Instels Smboloe am BUP | Instalacion Simsoie: am BUP | Instalscion Smboiss em
BaE BNE

Download dos Conversores de bancos de dados DBase para SQLite:

® Em Portugués: Brasil Espanha Franca
* Emnglés: Brasil Espanha Franca

- Download das versées anteriores:

* SPRING 53 (Portugués SPRING 5 3 (Espanhol
* SPRING 527 (Portugués)  SPRING 527 (Espanhol)

SPRING 5 3 (Inglés)

SPRING 53 (Francés)

SPRING 527 (Inglés)

SPRING 527 (Francés)

* SPRING 518 (Portugués)  SPRING 5 1.8 (Espanhol)

SPRING 5 1.8 (Inglés)

SPRING 6 1 8 (Francés)

* SPRING 506 {Portugués)  SPRING 5 0 6 (Espanhol
* SPRING 433 (Portugués) SPRING 43 3 (Espanhol)

SPRING 50.6 (Inglés)

SPRING 5.0 6 (Francés)

SPRING 43 3 (Inglés)

* SPRING 42 (Portugués SPRING 4 2 (Espanhol
* SPRING 411 (Portugués;
* SPRING 40 (Portugués

-+ Download do Data Access Object (DAQ)-JET

SPRING 4 2 (Inglés’

Para gerenciar bancos ACCESS, sem ter o ACCESS instalado em sua méquina, vocé deve instalar DAO-JET 35 (OFFICE-97)

ou 0 DAO-JET 4.0 (OFFICE 2000)

- Download do MDA 2.0

A.’ENCEO Apés instalar o SPRING, tente criar um Banco de Dados com o Gerenciador ACCESS. Caso o SPRING nzo
funcione corretamente com este gerenciador, serd necessério atualizar alguns componentes do Microsoft(r) Data Access
Components 2.0. Basta fazer a tranferéncia do arquivo abaixo e executd-o a partir de qualquer diretério em seu micro.

Obs: As versbes mais recentes do Microsoft OFFICE nao necessitam desta atualizacdo. PORTANTO, TESTE O SPRING
COM GERENCIADOR ACCESS ANTES DE INSTALAR ESTES COMPONENTES.

- MDA
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Field 1

SKYFLD® - Secure tomorrow's crop today

.
=i - <> i
deg 2 Monitorin
- ¢ y 2819 ha 4 2
o ’ : <Y, Weather
2. Biomass Maps download automatically
3. Create Seeding Maps History
\.‘ Forecast
Weather today N
\ 4 { (#) Scout tasks
d Sunny Day/No Rain New (0)
12 Oct 2020 Closed (0)
SKYFLD® - Biomass Maps - a¥ : ;,‘ 2 p <1 Field leaderboard
<. |5 Zoning
0ha/0.01% ™ NDVI v ¥ s New (0) Vegetation map
Productivity map
——
< 12020 X 24Sep2020 @ X 20Sep2020 & X 40ct2020 e > You have no new tasks BE Getagift
NDVI @ -@- 2019 -@- 2018 -@- 2017 -@- 2016 3 (i) user guide
= . = ‘r oot 20 € Y f11r C
NDVI API Developers
- AN N A A ~A NN e = lele the Bk [£] contactus
1 Jan 2020 ‘ : : :
W f«/‘/\//\/\/\( e ) ”’"'{ Senmgs
W‘\/\/—’-\ ) 5
25 Oct 2020 8 My account
1Jan 29Jan 26Feb 25Mar 22Apr 20May 17Jun 15Jul 12Aug 9Sep 70Oct
g . # ; + ADD NEW TASK 4 UPGRADE PLAN

@ Grant-JSTARS-2015.pdf A Exibir todos X
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Perrando, E. R. et al. (2020) ‘Evaluation of the effects of Pine
Management on the Water Yield and Quality in Southern Brazil’,

Journal of Sustainable Forestry, pp. 1-17. doi:

GEOTAP

GEOTECNOLOGIAS E ANALISE DA PAISAGEM

Geotecnologias no setor florestal
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Geotecnologias no setor florestal
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Backscattering

View and Solar Zenith Angle

Forward Scattering

- 180°
Sun position
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% Julyl3 @ July29 [ Nov.2 B8 Dec.4

Breunig, F. M. et al. (2015) ‘Spectral anisotropy of subtropical deciduous forest using
MISRand MODIS data acquired under large seasonal variation in solarzenith angle’,
International Journal of Applied Earth Observation and Geoinformation, 35(PB), pp.
294-304. doi: 10.1016/j.jag.2014.09.017.
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MODELO ATUAL =>

I Floresta

- Nao-floresta

B Desmatamento até 2003

* Desmatamento até 2031
Desmatamento ate 2050

MODELO
CONSERVACIONISTA =>

Soares-Filho, B. S. et al. (2006) ‘Modelling conservation in the
Amazon basin’, Nature. Nature Publishing Group, 440(7083),
pp. 520-523. doi: 10.1038/nature04389.
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Aplicacoes — urbana
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Tree Care Activities

New York City Street Tree Map
Explore and Care For NYC's Urban Forest

Map | My Trees | Learn | Groups
There are no activities reported. NYC Parks
. v ch
| Record Tree Care | ‘Share W Tweet = QFavorite 4 Report Problem 4 t) >
0.
DD.
- - = ’ st
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= o® e \ 7 (9
. St t int ted h . ® '. \ Jefiflersan ® [
MarketlGarden
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Predicted results of building height
growth of Shenzhen in the vertical
direction, 2014-2034. (A) The region
near Shenzhen Bay; (B) The region
near the Shenzhen North Railway
Station in the south of Longhua
District

Zhao, L. et al. (2022) ‘Three-Dimensional
Simulation Model for Synergistically
Simulating Urban Horizontal Expansion

and Vertical Growth’, Remote Sensing,
14(6), p. 1503. doi: 10.3390/rs14061503.
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Route 3

. *

Home

Shekhar, S., Feiner, S. and Aref, W. G. (2015) ‘From GPSand =~ ‘&
virtual globes to spatial computing - 2020, Geolnformatica,
(b) Actual Crowd 19(4), pp. 799-832. doi: 10.1007/s10707-015-0235-9.
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Consideracoes finais

Importante eliminar os preconceitos;
Foco na formacao de qualidade;
Geotecnologias sdo um caminho;
Diversidade € muito importante;

Todos vocés sdo capazes!



UEA ge@TaP

UNIVERSIDADE
DO ESTADO DO GEOTECNOLOGIAS E ANALISE DA PAISAGEM

AMAZONAS

Fabio Marcelo Breunig Grad. Geografia

Prof. Ass. Il — DEF/UFSM-FW

http://ufsmpublica.ufsm.br/docente/15556 Mest. Sensoriamento Remoto

E-mail: breunig@ufsm.br Dout. Sensoriamento Remoto

Telefone: 055 3744-0683 ou 55 9 96405988 Pés-doc (2015 e 2019)

Docente Permanente => PPGGEQO e PPGCTA (UFSM)
S Docente Colaborador => PPGEO (UFPR) e PGSERE (INPE)

AT Docente cursos de graduacao: Eng. Florestal, Agronomia, Eng. Ambiental, etc.
v Coord. Proj. Ext. “Ovo no Alvo” com escolas e “WORKGEQO” com emp. e estudantes.
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Scopus Author ID: 23968618800 Coord. Lab. Geop. Sensoriamento Remoto (LGSR)
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UNIVERSIDADE
DO ESTADD DD EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

Importancia das geotecno\oglas
na formacao académica
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Muito obrigado pela oportunidade!

Fabio Marcelo Breunig @ Frederico Westphalen, RS
Coordenador | 08/04/2022
E-mail: breunig@ufsm.br = Sala:
Telefone: 055 3744-0683



