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LET’S TALK ABOUT THE

CERRADO




TOPICS

* PRESENT CERRADO: LAND USE AND LAND COVER TYPES

* DYNAMIC OF AGRICULTURE 2000-2014

* PATTERNS OF AGRICULTURE EXPANSION AND CLIMATE RISK
* ROLE OF INFRASTRUCTURE DESIGNING TERRITORIES

* OPPORTUNITIES FOR AGRICULTURE AND CONSERVATION



CERRADO

FITOFISIONOMIAS po BioMACERRADQO &  ® =l 55 BiEN

FORMAGCOES FLORESTAIS FORMACOES SAVANICAS FORMAGCOES CAMPESTRES

Mata Ciliar Mata de Mata Seca Cerradéo Cerrado Cerrado | Cerrado Parque de Palmeiral | Vereda Cerrado Campo Campo  Campo
Rupestre Rupestre Sujo Limpo

Galerla Denso | Tipico | Ralo Cerrado
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LAND USE AND LAND COVER

87 Mha

de agropecuaria

pes PE
2000-2014

~ 8 Mi ha
agriculture
e e @XPansion

Cerrado

fonte: Agroicone/Agrosatelite

--------------------------------

111 Mha
de vegetacao
de Cerrado

2000-2015

~ 24 Mi ha converted®

76%

esta em
propriedades
privadas

PRIVATE LAND

* INPE, 2017

esta em terras
publicas,
protegidas por
UCs e territorios
indigenas

PROTECTED AREAS



AGRICULTURE IN THE CERRADO

90% soybeans

P

® @ ::;"-;
10%"
cotton,
maize
and other

crops

THE CULTIVATION OF SOYBEANS IN THE

BRAZILIAN TERRITORY

52% in the
Cerrado

48% in other
Brazilian regions




Agricultural expansion in the Cerrado
2000-2014

SOYBEANS, MAIZE AND COTTON CULTIVATION AREA

!

| 87 % of expansion |

76% of this expansion was |

| caused by soybean production |
r R

L JU )

70% are outside of 30% are
Matopiba, mainly inside of
in MT and GO Matopiba

SOYBEAN EXPANSION
IN THE CERRADO

SOYBEAN CULTIVATION
AREA IN MATOPIBA

1
e - Mha
' 34
201 | -

- 253% of

expansion
2.4 Mha

fonte: Agroicone/Agrosatelite

Periodo: 2000 - 2007

Periodo: 2007 - 2014

OUTSIDE OF
MATOPIBA

. Most of the expansion occurred
. over pastures and other crops.

)
= 6%
88% 68%
576 Thousand ha @158 Thousand ha

. Agricultural expansmn in the
. state of Mato Grosso occurred
. mainly over native vegetation.

. Most of the expansion occurred i
. over native vegetatlon :

ooooooooooooooooooooooooooooooooooooooooooooo

32% 38% 68% 63%
Y O)




LAND USE AND LAND COVER

@0 NATIVE VEGETATION @» PASTURE

g

0.9 Mha (0.4%)
Urban area, 3 Mha (1.5%)
Forestry : Pastures 5
: occupy a :
: large part of :
: the area. 5

4.6 Mha (2.2%)
Others* & e
24Mha(12%) % O\ W .t A Ve YISO T
Annual and
perennial crops
60 Mha (30%) |/ |
111 Mha (55%) Planted pasture \// :(
Native vegetation
* Terraclass Cerrado (2013)
0 100 200 ) PR . LIMITES
' L I ¢ Estado Cerrado ‘* €7 Matopiva '.
0 100 200 400 Km $ O Bioma Cerrado "'-"‘

L | J

¢ Estado Cerrado

fonte: Agroicone/Agrosatelite
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. Pastures, the
~ agricultural
opportunity of the
Cerrado

PATHS TO OPTIMIZING LAND USE

~
m——




EXPANSION OVER PASTURE FIELDS

@ Vegetacdo Nativa
.| Pastagem

(68% entre 2000 e 2007) - (75% entre 2007 e 2014) @8 outros’

Periodo: 2000 - 2007 Periodo: 2007 - 2014
o .
DF |
G0 S s
A -
MG - 'In
s =
wr - .
d I
PR |
s» N
T0 _ efp'R v
1.500 1.000 500 0 500 1.000 1.500

9

*A classe “outros” inclui outros usos, floresta plantada e cana-de-act



PASTURES WITH HIGH AND MEDIUM AGRICULTURAL Matopiba
SUITABILITY WITHOUT RESTRICTIONS’ FOR AGRICULTURE » concentrates !
: 10% of these :
: areas.

28%

13%
_~PR 0.06%

™ 1.3%

Matopiba 10%

“DF 0.26%
26%

17%

PASTURES WITH HIGH AND MEDIUM AGRICULTURAL R
SUITABILITY AND WITHOUT RESTRICTIONS® CAN SUPPORT 2
THE DEMAND FOR AGRICULTURAL EXPANSION AREAS

" Medium suitability [J Matopiba
B High suitability O Cerrado

of pastures with
high agricultural
suitability

Matopiba Outside of Matopiba

Matopiba
1.5 Mha 13"';":‘ = thogsand

.........

5. Restrictions apply to slopes >12% and zltitude.




SOY SUITABILITY IN AMAZONIAN PASTURE

PARA-E.MATO GROSSO (21,6 Mha)

ALTA

MEDIA [108334.4353

ALTA + RESTRICAO ALTITUDE

MEDIA + RESTRICAO ALTITUDE |73225.9549

* Descontados valores de vegetacao em UC e Tl

IN P U* AGROICONEX

8511287.0725

Area (ha)

12964767.6237

13 Mha

— | Destinaveis para
a agricultura

8,6 Mha

Destinaveis para
agricultura ou
conservacao

Fonte: Agrosatélite

|"__| Limite estadual

fr::: . n .
) Bioma Amazonia

AREAS ESPECIAIS

Terra indigena

* Unidades de conservagao



ROLE OF INFRASTRUCTURE DESIGNING TERRITORIES

ABCD CASE
ADM, Bunge, Cargill and Dreyfuss



Agricultural Land

RADIUS OF INFLUENCE OF STORAGE FACILITIES (5441 POINTS)

Soybean area is concentrated (91%) at a distance of 20 Km
from storage

Limits

f"? Matopiba region
C3 Biome Cerrado

Relation between area of agriculture and distance storage facilities States

100%

90%

e BA

80%
» DF

70% GO

60% MA

e MG
50%
* MS

40% MT

30% Pl

PR
20%

SP

10% 0

0% @ TOTAL

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
Radius industry (km)
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EXPANSION PATTERNS AROUND BUNGE INFRASTRUCTURES 2000-2014

2000-2007

100 75 50 25

Expansao sobre:

Cerrado =57 mil ha
Pasto = 190 mil ha
Outros = 55 mil ha

Expansao agricola 2000- 2007 sobre:
B Vegetagio Nativa

Armazeéns e silos

O Raio de 20 km

*A classe “outros” inclui agricultura, floresta plantada e cana-de-agucar.

2007-2014

75

100

|
"
A MT
- N
:




SOY SUITABILITY ON PASTURE - BUNGE FACILITIES

20 km RADIUS:
183 mil ha HIGH/MEDIUM SUITABILITY

214 mil ha HIGH SUITABILITY WITH RESTRICTIONS

MEDIUM WITHOUT RESTRICTION -
I

MEDIUM + ALTITUDE RESTRICTION 51

HIGH + ALTITUDE RESTRICTION

0 20 40 60 80 100 120 140 160 180 200
Area (x 1.000 ha)

Agricultural aptitude for soybean

@ High without restriction

8 Medium without restriction

~ High with altitude restriction
Medium with altitude restriction

* Armazéns e silos




LDC - STORAGE FACILITIES + INDUSTRIES

1,000

ADM - STORAGE FACILITIES + INDUSTRIES

BA
Periodo: 2000 - 2007 I

DF Il
0 "

Periodo: 2007 - 2014

MA

s ||
r I B .

PR
sp |B
TO
1,000 750 500 250 0 250 500 750 1,000

BA

s Periodo: 2000 - 2007 Periodo: 2007 - 2014

co | ==

MA

- 1 =

s I

. 1 B =

PR

s 1

TO

1,000 750 500 250 0 250 500 750
AREA (x 1.000 ha)

CARGILL - STORAGE FACILITIES + INDUSTRIES

’ EEI

" Periodo: 2000 - 2007 Periodo: 2007 - 2014

co mE I =

- Il

e "D

s |

. I B .

PR I

s K

0 I

1,000 750 500 250 0 250 500 750
AREA (x 1.000 ha)

@ Native vegetation

0 Pasture
@ Others

Area (x 1.000 ha)

BUNGE - STORAGE FACILITIES + INDUSTRIES

1,000

7 ] IS

DF

. Il
o |

s I
e | N
PR l

1,000 750 500 250 0 250 500 750
AREA (x 1.000 ha)

SP

Periodo: 2000 - 2007 Periodo: 2007 - 2014

TO

1,000




SUITABLE PASTURE AND LACK OF AGROINDUSTRY

Indastrias

¢ Esmagadoras
Aptiddo agricola - pastagens

B Atta sem restrigao
B Média sem restrigio > Nmazens 6 skos b

Alta com restricdo de altitude

Estocagem ;/

Média com restricdo de altitude

* FINANCIAL STRATEGY FOCUSING ON TRANSITION
PASTURE/AGRICULTURE

« POLICY ORIENTED ON REGIONS (red spots)




OPPORTUNITIES FOR TRANSITION PASTURE AGRICULTURE

Outside the radius of 20 km on present storage facilities

~10.7 mil ha of high and medium suitability G —_—

Federal road
State road

ok witout ResTricTion [ ©© 3 ciome Comacs

& Matopiba region

¢ States

MEDIUM WITHOUT RESTRICTION - el




NEW FRONTIERS AND CLIMATE RISK



Soy - Number of Extrem, Severe and Medium Crop
Failures between 1991 and 2014

> 70% (Extrem)
@
- : ip

between 30% and 70%
(Severe)

between 10% and 30%
(Medium)

400 200 O 400 Kilometer
()1-2@B 5-6 Y sl




Soy - Crop failures (US$) - 1991-2014 — Cerrado Biome

24,648,596 tons

US$ 9,883 billions

$270 - 426 Mi
$150 - $ 270 Mi
$80 - $150 Mi
$30 - $80 Mi

N $6,000 - $30 Mi

A

0o 10
Sa— %PA ey AGROICONEX




Soy - Crop failures (US$) - 1991-2014 — Cerrado Biome

24,648,596 tons

US$ 9,883 billions

Crop failures (tons) Expansion (2000 - 2014)
B 650.000-12Mi © | Native vegetation
420,000 - 680,000 Pasture
N 210,000 - 420,000 - Others
A 80,000 - 210,000
0 150 300
_Km:l < 80,000

Projection: SIRGAS 2000
*Source: IBGE, 2017.
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POTENCIAL LEGAL DEFORESTION
~ 40 Mi hectares

Milhoes ha

FITOFISIONOMIAS po BioMACERRADO <&

Mata Ciliar

FORMAGOES FLORESTAIS FORMAGOES SAVANICAS

Mata de Mata Seca Cerrado

Rupestre

Cerraddo Cerrado CQ"_OdO Cerrado Parque de Palmeiral Vereda
Denso Tipico Ralo Cerrado ‘

Mrsterio da ”
(KL RAT— 2’ NETERINAL

FORMAGOES CAMPESTRES

|
|

s
Gigy
-

Campo
Rupestre

Campo
Sujo

Campo
Limpo

14.000.000

12.000.000

10.000 000

8.000.000

6.000.000

4.000.000

2.000.000

0

|l Amazénia B Caatinga — Cerrado ll Mata Atlantica L) Pampa B Pantanal|

ES OF AL RJ SE RO PR _SP AC AP SC RR RN PB _PE PA RS GO AM CE

MS TO MA MG

i

—

MT

Pl BA

Fonte: Centro de Sensoriamento Remoto (CSRYUFMG

AGROICONE D
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PROTECTED AREAS IN
CONSERVATION UNITS (UCS)
AND INDIGENOUS TERRITORIES

13%

Cerrado

51%

Amazon

ANNUAL DEFORESTATION RATE
IN HA/YEAR

e Amazon === Cerrado

SCALING UP PRIVATE CONSERVATION
~83 Mi hectares

$S BIOMA CERRADO
] UMITES ESTADUAIS
AREAS ESPECIAIS

Terra indigena

@ Unidades de conservagao

Prioridade para <4
a agricultura

ALTA 12,726,846

MEDIA 3,055,530 =
MEDIA + RESTRICAO ALTITUDE _ 5,914,453
ALTA + RESTRICAO DECLIVIDADE 5,972,017
MEDIA + RESTRICAO DECLIVIDADE 974,474
ALTA DUPLA RESTRICAO 5,996,439
MEDIA DUPLA RESTRICAO 2,926,007

BAIXA

IAILANMNTA

15,8 Mha

Destinaveis para a agricultura

9,406,922

AREA (ha)

—

24,124,789

23,068,016

30 Mha
Destinaveis para
agricultura ou
conservagao

47,2 Mha
Destinaveis para a
conservacao

: PR
0 125 250 500 Km f,




()

PROTECTED AREAS IN
CONSERVATION UNITS (UCS)
AND INDIGENOUS TERRITORIES

13%

Cerrado

AGRICULTURE SUITABILITY X PRIORITY AREAS FOR CONSERVATION

51%

Amazon

ANNUAL DEFORESTATION RATE
IN HA/YEAR

e Amazon === Cerrado

Prioridade para conservacao Aptidao agricola na vegetacao

00,000 -

[LOW SUITABILITY IN PRIORITY AREAS |

Alta sem restricao

Média sem restricao

Alta com restricdo de altitude
Média com restricao de altitude
Alta com restricao de declividade
Média com restricao de declividade
9 Alta com dupla restricio
@ Média com dupla restricio
@ Baixa
)

Inapta

8 Extremamente alta
01 Muito alta
Alta




FINAL COMMENTS

* CONDITIONALITY OF PRIVATE AND PUBLIC CREDIT FOCUS ON TRANSITION PASTURE-
AGRICULTURE

* NEW GENERATION OF STORAGE FACILITIES DESIGNING NEW TERRITORIES FREE OF
CONVERTION

* PRIVATE COMPLIANCE FINANCING THE EXPANSION OF PROTECTED AREAS TROUGH
COMPENSATION SCHEMES
* PAYMENTS FOR ENVIRONMENTAL SERVICES ?7?!!!

OPTIMIZE LAND USE * DEFORESTATION ZERO
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+55(61) 9 9966-0161

carneiro@inpa.gov.br

Andlise e Modelagem Espacial
skype: acaneirofilho

INSTITUTO NACIONAL DE

PESQUISA DA AMAZONIA




