Population density and
deforestation in the Brazilian
Amazon: New Insights on the
current human settlement patterns

l. Tritsch & F.-M. Le Tourneau (Applied Geography, 2016)

Danilo A. Rodrigues




INTRODUCAO

Correlacéo entre densidade populacional e desmatamento na Amazonia até o final do
séc. XX (Ehrhardt-Martinez, 1998; Laurance et al., 2014; Lopez-Carr & Burgdorfer,
2013).

Séc. XXI: processos sociais, econdmicos e politicos em escalas local e global (DeFries
et al., 2010; Geist & Lambin, 2002; Pacheco et al., 2011; Rudel et al., 2009).

Crescimento demografico na Amazonia:
2,5mi em 1960 para 24,3mi em 2016.

Desmatamento 1960-2016:
71mi ha (18%)
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2,5mi em 1960 para 24,3mi em 2016.

Desmatamento 1960-2016:

71mi ha (18%)
OBJETIVO

Investigar o relacionamento mutuo entre densidade
populacional humana e desmatamento na Amazonia
Brasileira entre 2000 e 2010.



METODOLOGIA

Dicionario de dados

DADO FONTE RES. ESPACIAL RES. TEMPORAL
PRODES INPE 6,25ha de area minima mapeéavel 1 ano
Censo Populacional IBGE | Setor censitario (=37.295s.c./5mi km?) 10 anos
Posse da terra MMA n.e.* n.e.

n.e.: ndo especificado. *escala varia de 1:5.000 a 1:100.000
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Desmatamento
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METODOLOGIA

|t Posse de terra
I + Rios navegaveis

PRODES

Desmatamento
(até 2000; até 2010)

AR I I

IBGE

}

Densidade populacional por setor

!
7 inhabs / km? ==

(T -

| . /

- / \ Aoy
N \

\ 10 inhabs/km’
\

~ ’

3 inhabs/km’, /

-~
-

~ -

(

\ Non-forest
S area

'

Non-forest
area

Densidade populacional por célula

+ Principais estradas |
I+ Capitais estaduais |

e[l

<

I\

E=E Non-forest
| I \ area

Desmatamento x Dens. populacional




METODOLOGIA

POPULATION DENSITIES (inHAB/kM2)
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Definicao das classes de padrbes de ocupacdo humana de acordo com a densidade
populacional em 2010 e extensdo de desmatamento em 2010.



METODOLOGIA
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Definicao das classes de padrbes de ocupacdo humana de acordo com a densidade
populacional em 2010 e extensdo de desmatamento em 2010.

Urbano: aspecto populacional,
econdbmico e infraestrutura
(Zhang, Q. & Seto, K. C., 2011)

Zhang, Q. and Seto, K.C. (2011) Mapping Urbanization Dynamics at Regional and Global Scales Using Multi Temporal DMSP/OLS Nighttime
Light Data. Remote Sensing of Environment, 115, 2320-2329. http://dx.doi.org/10.1016/j.rse.2011.04.032



Human settlement  Nb.of Nb.Of Inhabitants Inhabitants Population Percent of the  Total Total Percent of the Mean distance
pattern cellsin cellsin in 2000 in 2010 variation (2000 2010 whole deforestation deforestation 2010 total from major
2000 2010 —2010) (%) population (%)  in 2000 (km?) in 2010 (km?) deforestation (%) roads (km)

U: densely populated 442 526 10,081,791 13,134,369 30.28 71.55 30,196 33,603 4.85 NA*
urban areas

A: Empty forests 26,636 24,623 419,533 302,272 Desertos humanos 8158 1.18 117.60

B: Populated forests 2013 1467 251,148 309,502 1759 0.25 99.96

C: Densely Populated 119 58 52,598 76,606 Densamente povoadas ss 0.01 47.80

forests

D: Deforested human 3492 3871 159,466 125,780 0.69 31,726 68,782 9.93 42.25
deserts

E: Deforested 1974 1907 449,605 515,376 14.63 2.81 21,201 37,144 5.36 45.35
populated rural
areas

F: Deforested densely 202 193 323,664 335,235 . 1.83 2549 3576 0.52 33.56
populated rural
areas

G: Heavily deforested 1415 2554 151,856 115,316 —24.06 0.63 117,070 162,171 2341 17.92
human deserts

H: Heavily deforested 3192 4211 1,556,802 1,422,535 -8.62 7.75 238,847 300,301 43.36 13.52
populated rural
areas

I: Heavily deforested 923 998 1,736,042 2,020,439 | 16.38 68,336 77,098 7.25
densely populated
rural areas

TOTAL 40,408 15,182,505 18,357,430 — . 410,149 692,647




Human settlement  Nb.of Nb.Of Inhabitants Inhabitants Population Percent of the  Total Total Percent of the Mean distance
pattern cellsin cellsin in 2000 in 2010 variation (2000 2010 whole deforestation deforestation 2010 total from major
2000 2010 —2010) (%) population (%)  in 2000 (km?) in 2010 (km?) deforestation (%) roads (km)

U: densely populated 442 526 10,081,791 13,134,369 30.28 71.55 30,196 33,603 4.85 NA*
urban areas
: Empty forests 26,636 24,623 419,533 302,272 Desertos humanos 8158 1.18 117.60
: Populated forests 2013 1467 251,148 309,502 1759 0.25 99.96

: Densely Populated 119 58 52,598 76,606 Densamente povoadas ss 0.01 47.80

forests
: Deforested human 3492 3871 159,466 125,780 0.69 31,726 68,782 9.93 4225
deserts
: Deforested 1974 1907 449,605 515,376 14.63 2.81
populated rural
areas
: Deforested densely 202 193 323,664 335,235 358 1.83
populated rural
areas
: Heavily deforested 1415 2554 151856 115316 0.63
human deserts
: Heavily deforested 3192 4211 1,556,802 1,422,535 -8.62 7.75
populated rural
areas
I: Heavily deforested 923 998 1,736,042 2,020,439 | 16.38 11.01
densely populated
rural areas
TOTAL 40,408 15,182,505 18,357,430 — 100.00




Human settlement  Nb.of Nb.Of Inhabitants Inhabitants Population Percent of the  Total Total Percent of the Mean distance
pattern cellsin cellsin in 2000 in 2010 variation (2000 2010 whole deforestation deforestation 2010 total from major
2000 2010 —2010) (%) population (%)  in 2000 (km?) in 2010 (km?) deforestation (%) roads (km)

U: densely populated 442 526 10,081,791 13,134,369 30.28 71.55 30,196 33,603 4.85 NA*
rban are
Desertos humanos 165 4646 8158 118 11760
B ropulated 1o1c - R . = 1.69 502 S 0.25 99.96
C: Densely Populated 119 58 52598 76,606 . 0.42 77 55 001 47.80

forests

D: Deforested human 3492 3871 159,466 125,780 -21.12 0.69 31,726 68,782 9,93 42,25
deserts
: Detorested

1974 1907 449,605 515,376 . 2.81 21,201 37,144 5.36 45.35
populated rural
dareas
F: Deforested densely 202 193 323,664 335,235 3.58 1.83 2549 3576 0.52 33.56
populated rural

G: Heavily deforested 2554 151,856 115316 | —24.06 . 2341
human deserts
3 (A B\ (o I 4211 1,556,802 1,422,535 -8.62
populated rural
areas
I: Heavily deforested 923 998 1,736,042 2,020,439 16.38
densely populated
rural areas
TOTAL 40,408 15,182,505 18,357,430 -




RESULTADOS

Comparacéo das variaveis de cada padrao de ocupacao

Human settlement  Nb.of Nb.Of Inhabitants Inhabitants Population Percent of the Total Total Percent of the Mean distance
pattern cellsin cellsin in 2000 in 2010 variation (2000 2010 whole deforestatior_l deforestatior_l 2010 total from major
2000 2010 2010) (%) population (%) in 2000 (km?) in 2010 (km?) deforestation (%) roads (km)
U: densely populated 442 526 10,081,791 13,134,369 30.28 71.55 30,196 33,603 4.85 NA*
: Empty forests 26,636 24,623 419,533 302,272 T 1.65 4646 8158 1.18 11760
B: Populated forests 013 1467 251,148 [309,502] 688 mil 1.69 864 1759 0.25 99.96
: Densely Populated 119 58 52,598 76,606 42.04 0.42 77 - 25 0.01 =2 47.80
forests Exemplo combinacé&o entre populacéao
. uman 3492 3871 159,466 125,780 21.12 ocpural e Conge_rvagé_o_‘da cobertura 4225
deserts
E: Deforested 1974 1907 449,605 515376  14.63 , florestal; . . 37,144 536 4535
populated rural , . .
Areas ~70% areas protegidas;
F: Deforested densely 202 193 323,664 335,235 3.58 1 :Participagé-‘@'i.das areas protegid as na 33.56
populated rural ~
areas reducdo do desmatamento.
G: Heavily deforested 1415 2554 151,856 115,316 24.06 0.63 117,070 162,171 2347, 17.92
human deserts Queda no preco de produtos nao-
H: Heavily deforested 3192 4211 1,556,802 1422535 -8.62 7’madeireiros> reducdonas *°° 13.52
populated rural . . A . . . .
areas atividades econdmicas tradicionais
I: Heavily deforested 923 998 1,736,042 2,020,439 16.38 7.25

densely populated
rural areas
TOTAL 40,408 40,408

15,182,505 18,357,430
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pattern cellsin cellsin in 2000 in 2010 variation (2000 2010 whole deforestation deforestation 2010 total from major
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U: densely populated 442 526 10,081,791 13,134,369 30.28 71.55 30,196 33,603 4.85 NA*
P — r—

350 -

—
~
€
=
-
<]
-
2]
-
]
£
w
o
-
[
g
®
)
-
=]
-
c
o
£
g
o
£

2000 2001 2002 2003 2004

Incremento de area desmatada (km2) na Flona do Jamanxin (PA) de 2000 a 2015 (dados PRODES?).

JI--.I.[
2008 2009 2010 2011 2012 2013 2015

2005 2006 2007 2014




Nb. of
cells in
2000

Human settlement
pattern

U: densely populated 442

: Empty forests
: Populated forests
: Densely Populated 119
forests
: 3492
deserts
: Deforested
populated rural
areas
: Deforested densely 202
populated rural
areas
: Heavily deforested 1415
human deserts
: Heavily deforested 3192
populated rural
areas
I: Heavily deforested 923
densely populated
rural areas
TOTAL

1974

40,408

Nb. Of
cells in
2010

526
24,623
1467
58
3871

1907

193

2554

4211

998

Inhabitants Inhabitants
in 2000 in 2010

10,081,791 13,134,369

419,533
251,148
52,598

159,466 125,780

449,605 515,376

323,664 335235

151,856 115,316

1,556,802 1,422,535

1,736,042 2,020,439

15,182,505 18,357,430

Population Percent of the
variation (2000 2010 whole
—2010) (%) population (%)

30.28 71.55
e 1.65
688 mil 169

42.04
—21.12

14.63

3.58

—24.06

—8.62

16.38

Total

deforestation deforestation
in 2000 (km?) in 2010 (km?) deforestation (%)

30,196

4646
864

Total

33,603

8158
1759

Percent of the
2010 total

4.85

1.18
0.25

Mean distance
from major
roads (km)

NA*
117.60
99.96
47.80
42.25

45.35
33.56

17.92

13.52

7.25




CONCLUSAO

As InteracOes entre o desmatamento e a demografia sao
complexas e mutaveis.

O desmatamento na AmazoOnia ndo pode ser Visto como
resultado de uma pressao demografica.

A “urbanizacdo discreta” evidencia a importancia e urgéncia de
politicas publicas direcionadas a planejamento urbano na
Amazonia.

A existéncia de diferentes padroes de ocupacao evidencia que,
para a conservacao da floresta Amazonica, sa0 necessarias
distintas politicas que considerem os diferentes contextos de
ocupacao.
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