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Ḡ
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Ḡ ( № Ҭ ) (

4)Ȃ ֓ Ḡ ׆ №

( № ) 20%⌠֒

80%̆ ⌠ῒ

֟ ⱬ(7) Ȃ 

 ⌠ CAR Ҭ ̆

2008 ӊ╠̆֒ 36.2҆ ֟
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֟Ҭ 21.7҆ (48%)Ҍ
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(15)Ȃ2019 ̆ ᴋ ̆ Ḡ ל Ȃ

Һ ꜚ : a) ԅ ֜ Ҋ Ṝ ҍ (16) ;  

b) ῾ Ύ(CAR) ҙ ֜ ῾ҙ ; c) ICMBio( Ḡ ᵝ

) Һ ᵝ´Ԋ (17) ; d) ҍ ᴪ(CONAMA) ᴪ  96ֲ׆

5 ⁞ ⌠23ֲ(18) ; e) ̆ ᴪ (16,18) ;  

f) 27ҩ IBAMA( ) ῒז῏ ᵝ̆

ֲ ᴋ(19,20) ;  g) ֒ ᴪ̆ Ả ֒

ᴪ ᶫ 10ַ ᾝ (16)̕h)⁞ ̆IBAMA ֒

⁞ ԅ37% (21) ; i) ȁ INPE ( )  

10 ᵀ ̆ INPE Һᴋ(16) ; j) ң ᴪ ððѿ ҹ

ᶫ (22)̆ ѿ (PL191/2020)ᾛ ᵟ (ILs) ῤ ̆ ֓

ԅ120̓ Ὲ (23%) ֒ ̆ Ḡ ԅ῏ ᵬ (23)Ȃ 

ᵄ ֓ ꜚ̆ ז · ↓ ֜ ᵣ҉ ԅҩֲ 

̆ Ḡ (20,24)̆ IBAMA ֲ ĺĺ IBAMA    

15 2019 Ҭ₮ ԅ╠ Ҋ (  S1) (19,20) ̆ ԅ ¥ ↓ ҍ

ᴠ ȁ ֲᴪ ז̆ ֒

(25,22) Ȃ ̆ ҙ ῾ ᴪӞ ᴋ̆ ῾ ᴪ(SBR) Ḡ

ҙ ᴪ(FIESP)̆ ҹױז ¥ ↓ (26) ᴋ Ȃ ̆ 

                    ԍSBR ¥ ↓ Һ ῾ҙᴑҙ ꜛҊ̆ ҹԅ  

20             ᴪ Ṝ ֲ(27)Ȃ ¥ ↓ ѿ ᴪ ҉ ₮̆ ᵟ  

ᶫ ᴪ̆ Ȃ 

     ̆ ֟ ᴪ(APROSOJA)ץ ↕ҹṢ ̆

֒ Ȃҍ(28)פ ̆ ҙ ᴪ(UNICA) ֒  

Ӟ ԅ Ȃ 2018 ̆ ѿ פ ̆UNICA  

25 ԅ ѿ ̆ 98% ᵬ ֒ ץ ̆ ғ

Ḇ ₮ ̆⁞ ҍӘ ֟ ῏ ᴠ ԍ Ȃ

Ҋ̆UNICA ԅ ̆ ⱳ ꜛ ԅ (29,30)פ Ȃ

̆῾ ѿ Ḡ (31)ĺĺ Ḡ
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₮ ῾ №Ȃ ̆ ֓ ꜚ ₮ԅ Ḥ

̆ ԅ Ȃ ԅѿ Ὲ῍ ҉ ᴠ

Ȃ 

ṿ ̆ѿ֓῾ҙ ᴑҙ ᴪȁ ȁ Ṝȁ ῾ҙ  

5 (coalizaobr.com.br) Ҋ ֲ ױ ᾧ ₮ Ҥ ᵣ ԅ

ᵬ Ȃ ̆ ₮ԅ ץ  

  Ḡ Ḡ (32) ѿ ↓ ꜚȂ ̆ ₮ȇ

Ȉ ῏ ̆ Ῥ ԅ ᵬ (33)Ȃ2019 ̆

ԅľҍ֒ ῍ Ŀ ꜚ̆ Ḇ ֒ ῾ҙ ֟̆Ả 

10 ̆ ѿ ╝ ȇ ȈȂᵬҹ ľҍ֒ ῍ Ŀ ꜚ ̆

SRBȁUNICA Abiove( ҙ ᴪ) ₮ԅ Ȃ 2020 3 ̆ABAG( ῾ 

 ҙ ᴑҙ ᴪ)ȁIBA( ҙ ᴪ) ABIEC( ₮ ᴪ) ׅ  

Ҭ ѿҺ ᴪ̆ ῾ҙ ᴑҙ Ҭ ץ ҹ №  

ҹⱬȂ 

15                  S§2. ҉ ῾ҙ ҍ Ҭ ῒ Ḡ  

2010 ̆ (EU) Һ ᴩᵄ̆ ῾ҙ₮ 27%Ȃᵖ Ҭ  

῾֟ Ҍ ( ≢ ԍ )̆ ₮ ᴍ Ҋ 17%̆  

Ҭ 2010 2019 14%׆ 32%(9)(  S2)Ȃ ԍҬ ӊ ῏ ̆

2018 ѿ ⱴ Ȃ ¥ ԅ Ҭ׆ (Һ  

20        ֟ ) ῏ ̆Ҭ ῒז῾֟ 25% ῏ ᵬҹ ₯    

(34)Ȃ 2017 2018 Ҭ ₮ ᴇṿ Ҋ 230ַ׆̆ ᾝ 130ַ

ᾝ̆Һ ₮ 3400̓׆ ⁞ ⌠400̓ Ȃҍ ̆ ῒ Ҭ

₮ 5400̓׆ ⱴ⌠6800̓ (9,35,36) ̆ ԅ ѿ Ȃ ̆Ҭ ҹԅ68%

₮ Ȃ 

25           ῾֟ ₮ ꜛԍ ̆ҹָӇѿ֓῾ҙ ᴑҙ Һ ҍ           

Ḡ Ȃ ԍ ₮ Һ ̆ 2006

ҍҕ ҉ ₮ ѿ ̆ ҙ ̆פ
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֒ Ȃ ῾֟ ₮ Ҭ ̆῾ ⱳ

╝ ԅ ȇ Ȉ̆ 2008 ӊ╠58% ⌠ (1)Ȃ ῏

Ҭ ꜚ̆ ֟ ױז̆פ ḤҬ Ҍᴪ

ҍ ( S¡1)Ȃ 

5           ̆ ῾ҙ ҹҬ

῾֟ Ҍ ̆ Ҭ ᴠ Ҧ

Ҍ῏ Ȃ ̆Ҭ ӊ ԅ ӊ ̆

⌠ Ȃ ̆Ҭ ѿ ԋ ׆≢№ ӯ125ַ ᾝ

195ַ ᾝ ῾֟ ̆ 2017 Ҭ ӯԅ24ַ ᾝ ῾֟ (38)Ȃ  

10 ῃ ꜚ֟ ̆ ҹ2019 Ҭ ₮ ⌠300ַ ᾝ̆ᵖ

ԋ Ҭ ₮ 430ַ ᾝ̆ ₮ ᴪ Ȃ ᵀץ

⌠ Ҭ ԋ ₮ ’ Ȃ 

          ԍ ̆ Ẋױ :  1)2017 ₮ ⌠52%; 2) ᴇ

ҍ2017 ;3) ԍ ᵞ ̆ ╠₃Ӎ ₮ ̂  

15 ̃⌠ῒז ₮ Ҭ ;4) Ҭ ң ꜜⱬ 2021 ӊ╠

̆ ԑ ᶫ ꞉( ᴇ) / ῒז ῏ ̆

ҹ ̆Ҥ ᴠ ‰;5) ῃ 2018 Ȃ  

 ’Ҋ̆Ҭ ӊ ₮ ᴪ ԋ 1900̓׆ (2019 ) ⱴ

⌠5800̓ Ȃ ̆ Ҭ ₮ 5800̓׆ (2019 )Ҋ ⌠2000̓ Ȃ ̆  

20 Ҍ Ҍ ῒ ҕ ԋ ӯ ̆ ₮ 1300̓׆ (2019 )

ⱴ⌠2200̓ Ȃ ѿҽꜚ ᴪᶏ ҹ ῾֟ Һ ᴩᵄȂ 

S§3.  

                  2008 ȇ Ȉ ᴠ ԅ ῃ № ץ̆  

֒ ֟ҍ ᴠ( ) ῏ ̆ 

25  ᴠ ңҩҺ (13)Ȃ ԅ׆ ⌠      

̆ └ ץ̆

ᶫ ֓֟ Ȃ 
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         ҹ ̆ ױ ԅѿҩ ֒ ᶃ └ ( S1)

Ȃ ≠ ῃ ᾧ ᴆPostgreSQL 10.3(39) PostGIS

ץ(40)2.4 Dinamica EGO 5 ԅ⇔ ΐ ȂDinamica  

 EGO ᶏ ( ҹworker)̆ ᴋⱵ ̆  

5 ᶫ ᴋⱵ Ȃ׆ ҉ ̆ ᴆ ץ     

̆ ȁ ̆ ֓ ⁞ ԅ ̆ ץ Ҍ

Ԑ Ⱶ ’Ҋ ῤ № № (42,43) Ȃ ῀ȁ

Һ ₮ ץ csr.ufmg.br  radiografia_do_car ҉Ҋ Ȃ 

№ ᾢ )sicar׆ ῾ ) CAR Ҭ ҩ  

10 ȇ Ȉ(44) ↕ ӈȂ Ҭ ᶫԅ ȇ Ȉ    

ᵀ ̆ ṽ ᵩĺĺ ̆ ԅ

ȇ ȈḠ Ȃ ѿ ⌠ ֒  

 ᴠ (13)ȁ (45)ȁGTA ᴆ[ ꜚ (46) ץ[

(47,48) ⌠ѿҩῈ῍ ҬȂ CAR ԅңҩ 81.5 

15 ҆῾ Ḥ ̆ ≢№ץ Ҍ Ҭ └2008 ӊ

ᴠ ץ̆(1) ȁ ₮ ̆ ҩ

Ȃ 

 S§4. ᵀȇ Ȉ  

         ᶏ Dinamica EGO(49) ԅ ̆ ᵀ Ҭ ҩ 

20 CAR ȇ Ȉ ( ⱬ )(  S3)Ȃ ҩ ң : ‰

ȇ Ȉ№ Ȃ ѿ ᶏ (  S1)ҍ ѿ ̆

℗ ҩ ῒ ( ҙ ₮ ) Ȃ ԋҩ

ҩ ̆ ҩ ṽ ᵩ̆ ҩ Ȃ 

          ȇ Ȉ ᶛ ֲ Ḡ Һ Ȃ ӊ̆ ԅҹԅ  

25 ̆ ᵥץ ץ └ Ḡ ᵩ Ȃ 2012 ḱ

ȇ Ȉ ҳ (1)Ȃȇ Ȉ ֲ ҉ ԅң Ḡ
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: ӄḠ ץ̆ Ḡ ̆ Ḡ  

   ѿҩ № ᵬҹ ῃ׆) № 20%⌠֒ 80%Ҍ )Ȃȇ Ȉ

ԅ ḱ ̆ ғ ҙҺ ĺĺᶛ ̆ 2008 ӊ╠ Ḡ

ӄḠ Ȃȇ Ȉ ԅѿ ↕ ӈ ӄḠ  

5 ̆ ԅ ̆ ‗ԍ ̆

5Ὲ׆ ⌠110Ὲ Ҍ Ȃ ᾧԅ ( 4ҩ )  

  Ḡ ῒז ̆ᶛ ӄḠ ᵬҹ Ḡ ᾟ(

15)̆ ῒז ᴆҬ ץ̆ ṽ ᵩ̆ Ҋ Ȃ 

             ⱬ ΐ ᶏ ȇ Ȉ(1,10) Ῥ№ 

׆, 10 ᶏᵀ ȇ Ȉ ⱬ ̆Ӟ № ҩ

҉ ̆ ֓ ᶏ ᴨ ῤ № 60׆̆ №

(1) ⌠5 ( ԍ ӄḠ )Ȃ ᶭ ԍ

( ̆ ) Ҭ (50) Ȃ ץ Ҋ ᴆ

ᶏ Dinamica EGO ȇ Ȉ (csr.ufmg.br    

15 radiografia_do_car) └Ȃ 

             ҹԅ ȇ Ȉ ⱬ ̆ ᾢҹ ԅȇ Ȉ

̆ 2008 ȁ ῾ҙ (Ӟ ҹ )Ȃ ̆

ԍ ᵣ ̆ ȇ Ȉ ↕ Ḡ ӄḠ

‖ ̆ ֓ ↕ Ḡ ҉ Ҍ (1,44) Ȃҹԅ  

20   ӄḠ ‖ ̆ ԅѿ ľescadinhaĿ( ) ↕̆ ↕

   ( ҩ Ҭ ӈ) ԅ

‖ ( 61- A)Ȃ Ҋ ̆ Ḡ Ḡ ᶛ̆ 80% ֒

̆35% ῤ֒ ̆20% ῒᵩ ( ) (

12̆ I) Ȃ ѿ ҍҌ ( ֒ ) ̆ №  

20   ⱴ Ȃ 

           ҹԅ Ḡ ̆ ṿ ⅞№ Ḡ (Ὲ῍         

) ῤȂ Ὲ῍Ḡ Ḡ ῒ50%҉ץ ̆֒
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Ḡ ⁞ 50%( 12 ̆II -¡4£)Ȃȇ Ȉ ᴪ ᾧ  

     ( 4ҩ ễץ( Ḡ ṽ( 67)Ȃ ̆ ᴪ ԅ  

ӄḠ ᶛ( 61- B)̆ ‗ԍῒ ӄḠ ( 15)Ȃ 

ȇ Ȉ ԅ1996 ҳ (Medida Provis¯ria 1.511)(51)  

5 2001 ѿ (Medida Provis¯ria 2.166- 67)(52) Ḡ 50%׆ ⱴ    

⌠80%Ȃ 2001 Ҭ ԅ Ḡ ӈ̆ ľᵝԍ῾ ῤ

̆Ҍ ӄḠ ̆ Ḡ ꜚ ̆ ≠ ȁ  

Ḡ ȁ Ḡ Ŀ̆ └ԅ ѿ ᶏ ֓

Ȃׂ׆ ̆ ѿ ӈ ̆ Ḡ 80%̆ 35%̆ z 

10 ҉ ֒ ῒז 20%̆ ῃ ῒז 20%Ȃ 

           ̆2012 ȇ Ḡ ᴪȈ 68 ̆ ̆

└ԅ ̆↕Ҍ Ḡ ᶛ̆ 80%Ȃ ̆

ԅ ԑ ̆ᶏñ ῀ ᵝ ῾ ò Ȃ 

                 Ḡ ӈ 2002 ╠ץ ׂ ץ ᴠ № Ȃ פ ╠ 

15                  ᴠ Ҍ Ḡ ↕ № Ȃ ̆ ᴠ  

 Ӟ 2012 ȇ Ȉ 68 1 ̆ῒҬ :ľ̔ ץ       

ᴆ ῒ ᵟ ̆ᶛ Ԋ ȁ ҙ ȁ ȁ῾ҙ ꜚȁ

ҍ ֟ ῏ ᴆ̆ץ ᾛ ῒז ò(44)Ȃ 

          ȇ Ȉ ⱬ Һ S4Ȃ ԍ ̆ ҩ  

20              ῤ ᵩ ̆ ӈ ӄḠ ‖ ῤ ⁞ Ḡ

̆ ₮ Ȃ ӈҹ ᵩ̆ ӈ

ҹ ṽȂ 

῾ ∆ Ҭ ῍ Ὲ῍ ̂CAR̃ (6)̆ ѿҩ ḱ  

          ȇ Ȉ └ Ύ ⇔ Ὲ῍ ̆ ̆ 

25 ‗ ̆ ᵞ Ȃ ΎCAR  

 ѿ ̆ : ȁ ȁ ᴪ≠ └ᶏ ȁ     
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ᵩȁ ȁ ӄḠ Ḡ Ȃᵖ ֓

ľCAR Ŀ Ȃᵖ ԅ ῏ ᵬȂ ̆

ԍׅ ‖ ẊḤ ̆ ᶏ ԅѿ ḱ CAR Ύ ̆

ῒҬ ῃ 420̓ ̆ ғ ⌠ԅ ‗(53)Ȃҹ ̆ȇ Ȉ 

5                  № ӊ╠̆ ױ ԅѿ Ҍѿ Ȃ ԅץҊ ̔ 

                           1. ̆ᶏῒ ;  

2. − ;  

        3. ΐ CAR ̆ᴨᾢ ;  

4. ;  

10                          5. ҍINCRA (Instituto Nacional de Colonizaѡѝo e Reforma Agr¨ria) 

                  / ̆ ľCAR PremiumĿľCAR PoorĿ№ ҹ:  

i. CAR Premium: ԍ ԍ 5%Ȃ 

ii .CAR Poor: ԍ 5%Ȃ 

               6. №≢ᶏ Ҍ ᴨᾢ ( ȁ ) CAR Poor CAR Premium≢Ҭ 

15 ̆⇔ ҈ ѿ Ḡ ⌠ Ȃ ҈ҩ ≢ΐ ̆  

 ӊ ̆ᶛ ȇ Ȉ ⱬ :  

i.  ᴨᾢ: ᵀԅȇ Ȉ ⱬ ;  

ii. ᴨᾢ: ᵞᵀԅȇ Ȉ ⱬ ;  

                   iii. :⇔ № ̆ ̆ᴨᾢ ӊ Ҭ Ȃ 

20                 7. № CAR Poor CAR Premium≢ӊ ̆ᴨᾢ CAR PremiumȂ 

                 8. ҉ Ҭ֟ :  

i. ̆╧ ( CI) ԍ0.12 ȂCI

ҍ ᵌȂ ҹ ԍ ̆ҌἝ (  

        )ȂCI ṿ ҹ0 ~ 1̆ῒҬ1ף ℗ Ȃ 

25                            ii. ҩṿ CAR Ҭ ῾ CI ԅѿ ↓№ ̆ 

        ԍΐ ₃ᵥ ῾ ṿȂCI(54) Ὲ Ҋ: 

CI
Ѝ

                                                        (Eq. S1) 
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ῒҬCIҹ ; A ; P Ȃ 

            ̆ 70% CAR (290҆ҩ) ҹCAR Ȃ    

50%(40̓ ) Ҍ ⌠ Ḡ ῒ 50% Ҭ(  S5)Ȃ 

ԍCAR ̆ ԅAlbers (SIRGAS 2000)Ҭ ᶏ  

׆̆                5 ⁞ ԅ Ȃҹ ҩ (  S6)(i)  

             r ̕(ii) ȁ ; (iii)2008 ; (iv) ; (v) ( S1)Ȃ

⌠5x5m̆ Ḃץ ӄḠ ̆ 5 Ȃ ̆

Ҍ ᶏ CAR ȁ ӄḠ ȁ Ḡ ̆

ᶏ ᵀ ȇ Ȉ ⱬ Ȃ 

10                         ѿ ԅ ̆ᵖ ׅ 17%  

                    (55)Ȃ ѿ Һ ֲ ̆ ῃ 5.02ַῈ

36%Ȃ ԍ Ҭ ῍ ᴠ └ ᴆ̆ Ҭ ῍ ץ

ҹҌ ȇ ȈḠ ᶛȂ 

S§5. ȇ Ȉ ⱬ ȁ ᴠ ῾ҙ  

15             ҹԅ ץ ᴠҍ ᶫ ̆

ԅѿҩ ̆ ȇ Ȉ ⱬ ȁ ᴠȁ ᵬ ȁ

ᴠ ҩ ҍGTA ᴆ (  S7)Ȃ׆ ( Ҍ

№ )⌠ Ữ ⱬ(56) ̆ ҳ Ȃ 

ԍPRODES֒ (13) ѿ֓ ̆ ԅѿҩ ңҩ  

ץ̆ 20 ᾧ ᴠ Ȃҹ ̆ PRODES Cerrado ⱴ  

PRODES֒ Ԑ ҉Ȃ № CAR Ҭ ֲ ; ̆

ԅḠ ȁ ȁ῾ ᵣ ᵟ( Quilombola ĺĺ ∆ 

 ֙ ) Ȃ 

ҹԅ ҩ ῤ ᴠ ’̆ ԅ№ ̆

(ArcGIS 10.4)Ȃ ѿҩ ‰ ̆ ԅ ῤ ṿȂ



Submitted Manuscript: Confidential 

13 

 

 

ױ № Ҭ̆ PRODES(13) ᴠ ̆

CARף ѿ ȂңҩPRODES (֒ ) ᴠ  

 ԍ6.25Ὲ Ȃ ̆ ᶏױ 6.25Ὲ 12.5Ὲ ṿ ῤ       

ᴠץ ῏ Ҍ Ȃ ѿ ⁞ ԅ ҩ ῤ  

5 ᴠ ᾝ Ȃ (  S8⌠ S13)ҍῒז№ ( ȁ

) ⌠ ҬȂ 

ᴪ ̆ ᴠ ῒ ῤ ᴠ  

 ῒז Ȃ ▼ᵩ ( ’ ̆        

ῃ ꜚ) (44)Ȃ ̆ ӈҹ2008 Ҍ ȇ Ȉ  

10 ̆ ֓ ᵞԍȇ Ḡ ᶛȈ ԍȇ Ḡ ᶛȈ

(ȇ Ȉ▼ᵩ) ̆ ᴠ̆ץ

ᴠ̆ᵬҹѿ ▼ᵩ ᴠȂ ԍ ֓ ≢

№ ҌῈ ̆ № Ӟ ᴪ ₮ѿҩ ̆ ᶏ ӊ╠       

                Ȃ ̆ ᴠӞ ’Ҋ Ȃᵖ  

15                ̆ ҍ2008 ӊ (  S2)Ȃҹԅ ᵝ ֲ

Ҭ ᵬ ̆ ᶏ AgroSatªlite(45) ᶫ ֒

ᵬ ̆ Landsat- 7ȁLandsat- 8ȁSentinel -2ЪMODIS ↓ Ἕ(  S14

S17)Ȃ  

             S§6.  

ױ                         20 ҍIPAM(57) IMAFLORA(58) ȇ Ȉ№

̆ ױ ԅ ȇ Ȉ ȂUFMGȁIPAM IMAFLORAӊ ԑ

̆ ᾢ ȇ Ȉ(ῒҬѿ֓ Ҍ ) ῍ ׆̆ ѿ

ҩ ̆ᵖ ҩ Ȃҹ ̆ ҹ҈ҩױ ᶫԅ

ѿҩῈ῍ (  S3)ȂImaflora Sѝo Paulo ҉ᶏ SQL  

25  ȇ Ȉ ₃ҩ ᶛ(59)ȂIPAMᶏ R ̆ ֒ Ԑ҉ Ȃ      

̆UFMGᶏ Dinamica EGO 5(dinamicaego.com) ԅ Ȃ ᶏ ԅѿ

32ҩ ̆ Soares- Filho ֲ(2014)(1)          
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̆ ԅ5 № ̆ ҩCAR ȇ

Ȉ Ȃ 

҈ ᵝԍ ֒ ԅ

( ᶏ ‰ ῀ )̂  S18  S19)Ȃ ԑ ̆ Ḡ  

5 ᵣᵀ (CV)ҹ6%̆ ȇ Ȉ ṽ ᵩ (CV)ҹ             

20%(  S3  S4)Ȃ 

           ԍ ᴠ ̆ ױ ԅPRODES(13) └ (45)̆ ᶏ

Earth № Ἕ Ȃ ̆ ᵣ‰ ҹ93%(  S5)Ȃ 

ԅ ᴠ ץ̆ ⌠ 

10 ᴠ ̆ ‰ (  S2)Ȃ ᴠ

̆ ̆ᵖ 23% Ӟ ⌠ (  S20)Ȃ ף

Ҍ ’ ԍ ץ ᵞҊ̆ ѿ

Ȃ 

S§7. ᵀ ₮ ⌠  

15    ₮  

ҹԅᵀ (  S21)̆ ᾢ ԅ2008 ׅ

Ҍ ȇ Ȉ ᴠ (  S6)Ȃ ԍ (60,61) ѿ

פ (5)Ȃ ױ Ҭ ԅ6.25Ὲ ᵞ Ȃ 

ԅ ῤ ҩ (Ҍֽ  

20 (  S7))Ȃ Ҋ ̆ᶏ TRASE(47) ԅѿҩ ₮ (      

S8)Ȃ TRASE ₮ ҍ ֟ (  S9)ȂTRASEᶏ

ԅAliceweb/Comex Stat ̆ ѿҩ ᶫ Ḥ ̆ᵖң ҩ

Ȃ ̆TRASE ֓ ҍ Ⱶ ̆ ‰

ҩ Ҭ ℗ ( ₮ ȁ ȁ Ḥ )Ȃ Ҭ

Ữ ȁ ȁ֜ ȁ Ȃᶛ ̆ ῤ Verde Sorriso Ҭ
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; Ҍֽױ ֟ ̆ ғ Ὲ ԍⱴ ֟

῏ Ȃѿ TRASE‰ ≢₮ Ҭ ῒ ̆ ᴪ № ҹ ֓ Ҭ

Ⱶ ֟ ȂTRASE ᶏ ᴨ Ạ⌠ ѿ ̆ Ӟ ԅ ҩ ֟

Ҭ Ҭ ҩ (῾ ȁ ȁד ȁ ) (  S10)Ȃ 

5 ҩ ֟№ ₮ ̆ Ҍ 100%‰ ̆ᵖ Ҭ ҹῒ Ⱶ

֟ ‰ (47)Ȃ 

ױ ԅ Ȃ̂  S15- S17̆ S22̆  S11) ԅ

ң : ԍ ᵬ ԍңҩ (2013/2014 2016/2017 ) (45)̆      

ᾢҹ ҩ ₮ԅ ᵬ ( 2008  

10 ῤ )ҍ ῤ ᵬ ӊ Ȃῒ ̆ᶏ ҩ       

ңҩ ̆ Ẋ ױ № Ҍ Ȃ Ẋ

(2013/2014 2016/2017 ӊ ṿ)̆ ѿẊ ⌠ԅ

ҊԊץ : ֟ ᵥ̆ ң (  S12)Ȃ ҹ ᶏ

ԅ ̆ Ҍץ ֟ Ȃӊ ᶏױ TRASE ҩ 

15 ᶛ ԍ ѿ ₮ ֟ Ȃ ѿ Ҋ ҉ ̆ Ҋ : 

Ὁὧ В ὖὭὮz
Ӷ

Ӷ
                                (Eq. S2) 

                      ῒҬEὧ Ὦ№ ₮ ⌠ ̆Ὥ ₮ ̆

PὭ Ὦ Ὥ׆ ₮ ⌠ ̆ὃ←ὧ 2008 ӊ ῤ  

                      ̆ὃ←ὸ ̆ ᶏ ԅ ҩὭ ңҩ (2013-2014 ̆ 

20                  2016- 2017 )Ȃ 

₮  

ҹԅᵀ ̆ ᶏױ ԅꜚ (

ΏGTĂ Ҋץ GTA)№ ԅ ֜ ȂGTA

└ ᴆ̆ ץ ӊ ꜚ ’(62)Ȃᶏ GTA  

25  ≢ ᶫ ( ̆ ӊ╠   

Ҭ Ῑ ᵬ)Ȃ− ̆GTA ₮ԅ2017 100̓
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֜ ̆ῒҬ410̓ ֜ ⌠ Ȃ Ҋ ̆ ױ GTAsҍCARף ԅ (

ױ Ҭ̆ 75% ֜ ⌠ ԍ CAR ῾ )̆ ҹ ֓῾

└₮ԅȇ Ȉ ץ̆ ױ ԅ ᴠ (  S23  

S24)Ȃ ԍGTA ᶫ ꜚ ꜚ ѿ ĺĺCARף  

5 Ҍ GTĂ ԅѿҩ ≢ ѿ ̆ Ҋ : 1)Ὲ

Ὲ (CPF/CNPJ)̆ 2) ̆3) ̆4) SICAR( ῾

) ץ̆ 5) (ֽᵝ )Ȃ ’̆

Ύ ≢1Ҭ ⌠ ̆ῒᵩ (2⌠5) ԍ ≢ № CAR GTAԊⱵӊ

Ȃ 

10          p № Ҭׅ ҍCARף Ҍ GTAԊⱵ̆ץḂ ᶫ Ҭ       

Ȃ ’Ҋ̆ ԍҌ ҉ ̆ Ẋױ

ᴠȂ ̆ ױ ԅ 118,000ҩid̆ CAR ҍҌ CARף

№ ȂCARף ҍ GTA֜ ӊ ץ̆ ꜛ GTA id ԍ№ ᴠ  ʟ

( )Ȃ ῾ ҹ ᶫ ̆ ᶫ 

15 ↕ ⌠ ֜ № Ȃ ᶫ ᴠ ῒ₮

̆ ҹ ᴠ ’Ȃᵖ ѿҩ ᴠ ̆ ׆ ᴠ

ӯ ̆ ҹ 1 Ȃ ᵌ ̆ ᶫ ׆ ᴠ

ᶫ ӯ̆ᵖ ᶫ ׆ ѿҩ ᶫ ӯ̆↕ ᶫ

⌠ԋ (  S25)Ȃ ױ ҩ ̆ ⌠Ҍ ҹ ҩ ᶫ ⌠  

20 ᶫ ҹ (  S13)Ȃ ֓ ᶛҬ̆ Ὲ῍ ⱲῈ ( Ministªrio 

P²blico Federal)└ ̆ − ԅ2008 2018 ᴠ

ԍ6.25Ὲ Ȃ ԅ ץ̆ ᵀ12.5 ha ṿ Ȃ ֓Ὲ

ץ ᾧ ᴠ № ῒז № Ȃ ԍ ⌠

’̆ ҹ̆׆ ӯ Ҭ̆ 20% ̆ 

15 ᴰ ⌠ ҩᶫ Ȃ ̆Ḡ ̆ CAR ֜ ’Ҋ

ᴠ Ȃ ױ ̆ ҹ12¤2%(ᴠ Ҍ ȇ Ȉ

ᶫ ) 60¤12%(ᴠ Ҍ ȇ Ȉ ᶫ ) (  S13)Ȃ 
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(MT) № ץ ᵀȂ ̆ MT     

( ᶫ ) 13%̆ ֒ ̆ ѿ ᶛ 2%Ȃ ̆

⌠ ᶫ ̆ ңҩ ⌠ ̆֒

№≢ҹ44% 61%(  S14)Ȃ 

5                      ̆ҹԅ ⌠ ₮ ̆ ҹ ҩ (  S26) ₮ԅ֜ ⌠

 ( ) ҍ ӊ Ȃ ̆ ᶏױ

TRASE (63)(  S15)̆ ҩ ԍ ₮ ץ) ):  

Ὁὧ В ὖὭὮz                                    (Eq. S3) 

ῒҬὉὧ Ὦ№ ₮ ⌠ ̆Ὥ  

10              ֟ ̆ὖὭὮ Ὄὧ ׆ ֟ Ὥ₮ ⌠ ȁ2008 ץ

( ᶫ )̆Ὄὸ ҩὭ ֜ ⌠ Ȃ 

S§8. ҉ ᴠ ᵣ 

ױ      ⱴ (  S27) ᵀ ᵣ ̆ ԅ

(64) ҉ Ҋ ̆ ֒ (13) ᴠ 

15 Ȃҹԅ ᴠ ᵣ (2009- 2018 )̆ ױ ҩ

(  S16) (Mg/ha)ҍ ᴠ 0.85(65)ӗ ѿ ̆Ẋ

Ҭ 85% ҹ ᵣ Ȃ ̆ 3.67 ԋ Ҭ Ȃҹ

ԅ ᵣ ̆ ױ ԅ֒ ₮

(  S8)ҍῒ ֟ ӊ ᵣ ᴍ Ȃ  2009׆̆₮

20 ⌠2017 ̆ ᴠ 318.9ַ ԋ Ҭ(  S16)̆

58.3¤11.7ַ ԋ ԍ Ȃᵖ ҩ Ḡ ̆ Ҍ ׆ ңҩ

₮ 150̓ ̆ ֓ ⌠ΐᵣ (47)Ȃ 

    S§9.׆ ԋ  

ҹԅ ңҩ Ҭ ӄḠ ὅὕ ̆

ṿ(64)ҍ ױ ӄḠ ṽ ӗ̆ 44% (64)(  S17)Ȃ
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ҹԅ ңҩ ᵞ֟ ҉ Ḡ ὅὕ ̆ Ҍ

ȇ Ȉ ҍҌ Ῑ ⱴ(  S28)̆ ҉

(  S17)Ȃ 

        S¡10.̆ ҍҐ  

5      81.5҆ Ҭ̆15% 2008 ӊ ᴠ ̆ῒҬѿ Ȃ ̆

ᴠ ṿ6.25Ὲ 12.5Ὲ ӊ ṿ ̆ ңҩ Ҭ ԍ4FM

Ҭ 2%(17557Ὲ ) ᴠ 62%(1.47 Mha) (֒

№≢ҹ55% 2% 73% 2%)( S18)Ȃ № ԅ (66)ᴨ ̆

ᴠ (18%)̆ ֓ ңҩ Ҭ 80%(  S29)Ȃ 

5         S¡11. Ҍ  

ҹ ῀ ԅ ᴠ ᶫ ̆ ₮

̆ ԅ Ȃ ԍ ̆ Ҍ ҊҌץ

̆ :1) ̆ᶛ ≠ ȁ ᴠ

̆ ᵣ҉̆ ֓ ᵣ‰ №≢ҹ85%ȁ95% 82% (67- 69);2) (6.25  

10  12.5 ha) └ ᴠ ṿ; 3) ᵀ ȇ Ȉ ⱬ     

,֟ ҹ20% FC ṽ ᵩ (  S3  S4)̕4) ᵀ ̆ῒ

Ҍ ⌠20%(70) Ẋ ̆ᶛ ҹ44%̆ 5)TRASE ҩ

₮ ֟ ( ₮ ⌠ ) ᵀ ( S30)̕ 6)

(GTA) Ҍѿ Ҍ ̕7)ᵀ ᶫ Ҭ Ẋ ץ̆  

15 Ҭ ῒז Ҍ (71)Ȃ 

ҹԅ ֓Ҍ ̆ ᾢ׆ ᵀױ ᴠ ῏ ₮ ⌠

֟ Ҭ Ҍѿ Ȃῒ ᶏ № Ἕ ≢ ױ

( S5)Ȃ ̆ ױ ᴠ ( ṿҹ6.25 12.5 ha)  

         № Ȃ 

20               ̆ ԍ҉ Ҍ ̆ ‰ ҩ

ῒ῾ҙ֟ Ȃ ̆

ץ̆ Ȃ 
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̆ ԅ֒ Ҭ 80% ̆ ̆ 

 ᵞᵀԅ ₮ Ҍ ҉ Ȃᶛ ̆

ԅ ( Ҍ )̆҉ ⌠37%̆ ѿ

ԅ ̆҉ ⌠28%Ȃ ̆ ⌠ ₮ Ҍ ҉  

5 ₮22%Ȃ 

S§12. № ῾ҙ ᴑҙ  

Ҭ̆ ԅ ȁ ȁ ȁ Ҭ

ᴠ Ȃѿҩ Ҭ ᴠ Ҋץ) ZDC)̆ Ὲ

⁞ ҍῒ ֟ȁ֜ / ῏ ᴠ(37,72,73) Ȃ ̆  

10  Ἕȇ Ȉ(74) ȇ Ҹ Ȉ(75) Ὲ Ὲ῍Ṥ

+  + ZDC( ᴠ ) ̆ Ҍ ԍ2020 ⁞ ῾֟ ᶫ

Ҭ ᴠ( )̆ ԅ Ȃ 

ZDC ᶫ ҩ ̆ ῾ ( ᶫ

) (72)Ȃ ѿ ῒז ᴠ └ └ ҹҤ ̆ ѿ ᵬ̆ 

15  ҍ ᴠ ῒ ֟ Ȃ ץ ῾

ᴠ( ף )̆ᵖ ԍ ᴠ(5)̆Һ ᶫ

Ҭ ᴠ ѿ (4)Ȃҍ ̆ ѿ № ԅҌ

ȂῒҬ ȁҬ ȁⱴ ȁḇ ȁ ῾ҙ ֟ ̆

֓ └ ԅ └ ̆Ḡ ֲ ῤ Ȃ ̆ᵖ  

20 (76- 78) Ữ ⱴԅ └ ӈⱵ(1) Ȃ ȇ - ῍

Ȉ(EUMTA) ӊ (79)̆ ѿ ᵣ ᴪ Ȃ ZDC ӯ

ӊ ֲ ̆ᵖ ԅ ӊ ↕̆ ץ ҹ

ȂEUMTA ₮̆ ץ Ȃҍ ̆ ֲ

̆ ѿҩ ҹԅ ҙ≠ ̆ ̆ ᴪ EUMTAȂ 

25          ҹᶏ ΐҹ ᶫ

ᶫԅ ׆̆ ꜛԍ֟ zdc ῍ Ḡ Ȃ ̆
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ΐ ZDCs ‰ ̆ ᵬ ῃ № ԅ ֒

Һ ₮ ῾֟ ̆ ױ ̆ ᴠ Ӟ Ȃ 

: Ṝҍ ≠ ȁ ᴪȁ Ḡ ᴪCient­fico e 

Tecnol¯gico (CNPq) e Fundaѡѝo de Amparo §Ὲ (FAPEMIG) Ȃ

Britaldo Soares - Filho Jan Bѩrner⌠ԅ֒ ¥–¥ ᴪ ̆Jan 

Bѩrner⌠ԅ Ȃ ̆

csr.ufmg.br/radiografia_do_car Ȃ 
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. S1.֒ ᴠ( 80)ҍIBAMA( ) ֒

( 81)ӊ Ȃ 
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. S2. ῾ҙ₮ ≢ᴍ  (9). 
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. S3. SICAR ֒ ῾ Ȃ 
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. S4. ȇ Ȉ ̆Һ Ȃ 
 

 

 
5 
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. S5. ԅCAR ᶛ ̆ ῒ№ ҹCAR Premium CAR Poor ȂA)

≢ȂB) ѿCAR ≢Ҭᴨᾢ CAR Premium (59)Ȃ 

5 
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. S6. ̆ҹ ҩ ѿҩ ᶏ Ȃ 
 

 

 

 
 

5 
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. S7. Һ ῀ № Ȃ 
 

 

 
5 
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. S8. 2009 2018 ̆Ҭ ῍ ֒ ῤ ᴠȂ 

 
5 
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. S9. 2009 2018 Ҭ ῍ ῤ ῤ ᴠȂ 

 
5 
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. S10. ≢ ȇ Ȉ ׆ Ȃ ᵩ̆ ṽ̆

ԍ ᵞԍ Ȃ 
 

 

 

5 
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. S11. ֒ Ҭ ᴠ ֲ῾ Ȃa) ӄḠ

Ḡ ;B)ᶏ 6.25Ὲ ᴠ ᵞ ṿ ᴠ Ҍ

ᴠ ;C)ᶏ ᴠ ᵞ ṿ12.5Ὲ Ȃ 
5  

 

 
 

10 
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. S12. ֒ Ҭ ᴠ ֲ῾ Ȃa) ӄḠ

Ḡ ;b)ᶏ 6.25Ὲ ᵞ ᴠ ṿ̆ ᴠ Ҍ

ᴠ ;c)ᶏ ᴠ ᵞ ṿ12.5Ὲ ;d)

ᴠ ᶏ ṿҹ6.25Ὲ ;e) ṿҹ12.5Ὲ Ȃ 
5  
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. S13. Ҭ ᴠ ֲ῾ Ȃa) ӄḠ

Ḡ ;B)ᶏ 6.25Ὲ ᵞ ᴠ ṿ̆ ᴠ Ҍ

ᴠ ;C)ᶏ ᴠ ᵞ ṿ12.5Ὲ ;D)

ᴠ ᶏ ṿҹ6.25Ὲ ;e) ṿҹ12.5Ὲ Ȃ 
5  
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. S14. Ҭ ῍ ῤ ᴠ̆ ֒

Ȃ 

 
5 
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. S15. ֒ Ҭ̆ ֲ῾ ̆

ᴠȂa) ӄḠ Ḡ ;B) ᴠ ҙ ץ̆ Ҍ

ᴠ ҙ ̆ᶏ ᵞ6.25Ὲ ;C)ᶏ 12.5Ὲ ᵞ ;D)

ᴠ ᴠ ̆ ᵞ ṿҹ6.25Ὲ ;E) ᶏ

12.5Ὲ Ȃ 
5  
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. S16. ֒ Ҭ̆ ֲ῾ ̆ ᴠȂa) 

ӄḠ Ḡ ;B) ᴠ ҙ ץ̆ Ҍ ᴠ

ҙ ̆ᶏ ᵞ6.25Ὲ ;C)ᶏ 12.5Ὲ ᵞ Ȃ 
 

5  
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Fig. S17. Ҭ ֲ῾ ᴠȂa) 

ӄḠ Ḡ ;B) ᴠ ҙ ץ̆ Ҍ ᴠ

ҙ ̆ᶏ ᵞ6.25Ὲ ;C)ᶏ 12.5Ὲ ᵞ Ȃ 
 

5  

10 
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. S18. ≢ FC ᶛȂ ԑ № ԅ ȁ Ῑ

ⱬ ( ṽ ᵩ)Ȃ 

5 

 

 
 

 

10 


