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Introduction

. Southern half of the of Rio Grande do Sul State is a region
essentially agrarian with economy is consolidated in cattle
raising and rice growing.

. In the year 2003, was released by the government of the Rio
Grande do Sul State a Forestry Program.

. Implementation of 40.000 hectares of forests, which can
generate up 2014, a gross revenues of U$ 100 million dolars to

growers.

Introduction

. The expansion of forestry involves the environmental
situation of a large area of the state territory, the Pampa
Biome.

. In this approach, one of the issues lies in how to evaluate the
dynamics of this landscape ?

. And yet, how to monitor the transition process between the
original biome field and forest cover?

. In this case, the purpose of the dynamic modeling was to
simulate changes in spatial and temporal attributes of the
environment in a geographic territory.
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Objective

. Application of a tool for modeling the vegetation
dynamics, with a view to the forest cover in two
micro regions of the southern half of Rio Grande do
Sul State, in the period from 2000 to 2008, based on
this model, making the projection of future scenarios
to 2016.

Hypothesis

. Is it feasible to use images from low spatial resolution
(250 meters) for the extraction of thematic information
about the landscape, thus allowing the monitoring of their
spatiotemporal dynamics ?

. Is it possible to establish a direct relationship between the
themes of landscape and vegetation index provided by
MODI13Q1 product ?

. Is it possible that you can feed a stochastic simulation model
with the maps "vegetation index", for then obtain scenarios
that describes the change process and rates transition
observed in the vegetation during the period?
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Background

« MODIS data satellite

Rudorff et al. (2007)
Matsumoto and Bittencourt (2001)
Huete et al. (2002)

« Spatial Dynamic Modeling

Soares-Filho (1998, 2002)
Gremonini and Vicentini (2008)
Haykin (2000)

Baca et al. (2007)

Dinamica Software to modeling

Graphic interface with areas of the work
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Dinamica Software to modeling

Model visualization and run script
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Results and Discussion

« Table 1 — Results of classification — Southeast Campaing

1,180,112.5 -925.00 1,083,706.30 500.00  991,193.75 -825.00

Forest 142,331.25 650.00 191,168.75 -850.00  236,862.50 775.00

Results and Discussion

« Table 2 — Results of classification — Region of Southern Campaing

586,075.00 -825.00  724,906.25 -625.00  708,250.00 725.00

Forest 158,537.50 725.00  159,900,00 800.00  164,656.25 -650.00
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Results and Discussion
. Themgtiq maps ‘of NDVI classes years 2000, 2004 and 2008

-

Results and Discussion

« Table 3 - Single step transition matrix to Southeast Campaing

Soil 0.475

Regeneration 0.481

Years 2004 - 2008

Soil 0.419 0.038 0.085

Regeneration 0.539 - 0.193
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Results and Discussion
« Maps of the Simulation Process, period 2008 to 2016, Southeast
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Results and Discussion

« Table 4 - Conversion process between vegetation classes,
Southeast Campaing, period 2008 to 2016

Soil 245,018.75 -4,612.50 241,056.25 -3,962.50

Regeneratio 185,106.25 10,512.50 189,856.25 4,750.00

Total 1,652,281.25 - 1,652,281.25 -
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Results and Discussion

« Table 5 - Conversion process between vegetation classes,
Southern Campaing, period 2008 to 2016

Soil 330,637.50 -18,600.00 322,025.00 -8,612.50

Regeneration 212,950.00 8,987,50 216,487.50 3,537.50

Total 1,426,106.25 - 1,426,106.25

Conclusions

. The thematic maps of vegetation, produced under the method

NDVI, could be used as a bases for modeling spatial dynamics,
since in them were properly allocated the transition processes
(reduction and expansion) of the forest cover and the other
classes adopted.

. The changes in forest cover, the maps produced indicated that

the forest cover increased from 8.6% to 11.6% and 14.3%
compared to the total area of the microregion Southeast Capaing,
respectively in the years 2000, 2004 and 2008 .

. In the Southern Campaign, the rates of expansion of forest cover
were quantified in 11.1%, 11.2% and 11.5% compared to the
total area of micro in the years of 2000, 2004 and 2008.
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Conclusions

o The methodology adopted to simulate possible scenarios
predictions, explained the intensity and location of changes in
forest cover by the year 2016, through outputs (maps) annually.

o The results expecteds indicate that the forest cover in the
Southeast Campaing will from 15,6% in the year of 2012 to
16,8% of the total area of this micro region in the year of 2016.

o Southern Campaign in the micro region, the expansion is less
pronounced, from 12.2% in 2012 to 12.5% in 2016.

Conclusions

o These values suggests, in the relation with the two micro-
regions, the stability of the forest expansion.

o Is necessarie to consider that the model trends are good only if
they are kept the same conditions regarding the variables
investigated.

« In this sense, it is suggested, for further studies, the evaluation of
not only physical variables but also socioeconomic and even
policies inherent in the study region.

FIG Working Week 2011
Bridging the Gap between Cultures
Marrakech, Morocco, 18-22 May 2011



References

o Baca, J.F.M.; Netto, A.L.C.; Menezes, P.M.L. Modelagem da Dinamica da
Paisagem com Processos de Markov.(In): Meirelles, M.S.P.; Camara, G.;
Almeida, C.M. Geomadtica: modelos e aplicagdes ambientais. Embrapa
Informacgdo Tecnoldgica. Brasilia, DF. 2007.

« GREMONINI, L.; VICENTINI, E. Autdmatos Celulares: Revisdo
Bibliografica e Exemplos de Implementagdes. Curitiba: UNICENTRO,
2008. Revista Eletronica. Disponivel em:
http://web03.unicentro.br/especializacao/Revista_Pos/CE-Autom.pdf.
Acesso em 02 ago. 2009.

« HAYKIN, S. Redes Neurais: principios e praticas. Porto Alegre: Bookman,
2000. 900 p.

. HUETE, A.; DIDAN, K.; MIURA, T.; RODRIGUEZ, E.; GAO, X_;
FERREIRA, L.Overview of the radiometric and biophysical performance of
the MODIS vegetation indices. Remote Sensing of Environment. Maryland
Heights, v. 83, p. 195-213, 2002.

References

+ MATSUMOTO, M. H.; BITTENCOURT, M. D. Correlagdo entre Algumas
Fisionomias de Cerrado, no Vale do Paraiba e Classes de Indices de
Vegetacdo Obtidos Espectralmente. In: Simpdsio Brasileiro de

Sensoriamento Remoto,10, 2001, Foz do Iguacu. Anais.... Foz do Iguacu:
INPE, 2001. p 1665 — 1672.

« RUDORFF, B.F.T.; SHIMABUKURO, Y. E.; CEBALLOS, J.C. O Sensor
MODIS e Suas Aplicagées Ambientais no Brasil. Sao José dos Campos:
Paréntese, 2007. 423 p.

o SOARES FILHO, B. S. Modelagem dinamica de paisagem de uma regiao de
fronteira de coloniza¢do amazonica. 1998. 299 f. Tese (Doutorado

Engenharia Civil). Escola Politécnica, Universidade de Sao Paulo, Sao
Paulo, 1998.

« SOARES-FILHO, B.S., PENNACHIN, C.; CERQUEIRA, G. DINAMICA -
a stochastic cellular automata model designed to simulate the landscape

dynamics in Amazonian colonization frontier. Ecological Modelling, v.154,
p. 217-234, 2002.

FIG Working Week 2011
Bridging the Gap between Cultures
Marrakech, Morocco, 18-22 May 2011



Contact

Rudiney Soares Pereira, Dr.
Federal University of Santa Maria
Rio Grande do Sul State

Brazil

web: http://www.ufsm.br/geosere

e-mail: rudiney.s.pereira@ufsm.br

,Y"dor"irfn
& o &

Wersi
OF g,
o Jlij v ‘,.N\CJ

.

Under pRtronagetofiHiSHNRIE sty }':mg Mohammed Vi

1960

Thank for your attention!

FIG Working Week 2011
Bridging the Gap between Cultures
Marrakech, Morocco, 18-22 May 2011



