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P H D  R E S E A R C H  P R O J E C T

D r i v e r s  o f  c h a r c o a l  p r o d u c t i o n  e x p a n s i o n  i n  a  c o n t e x t  o f  l a n d s c a p e  

r e s t a u r a t i o n :  r e a d i n g  a n d  e s t i m a t i n g  s o c i a l  e n v i r o n m e n t a l  c h a n g e  i n  A f r i c a

To determine the intensity and distribution of the charcoal production in Djabula, a rural village representative of the 

southernmost region of Mozambique and of the Sand Forest ecosystem 

I– Ground assessment

I.1 of the production system, descriptive (operations, costs, actors, historical records) and quantitative (biophysical data)

I.2 Participatory mapping of all village’s relevant limits external perimeter and internal partitions

II– Remote sensing

. Land cover changes in a 30 years series 1990-2020 to which ground assessment findings were transposed for interpretation

P e o p l e - a n d - p i xe l s  m i xe d - m e t h o d s  a p p r o a c h

M a i n  f i n d i n g :

T r e e  c u t t i n g s  a r e  s e l e c t i v e  a n d  r e s t r i c t e d  b y  c o m m u n i t a r i a n  r u l e
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C H A R C O A L  P R O D U C T I O N

. Human scale

-> production units [kilns] are as big 

as a person can handle

. Selective -> itinerant

«(…) ‘invisible trees’—the trees around 

fields, next to houses, along roads, and 

so on that do not show up in most 

satellite remote sensing surveys or 

national forest statistics.»

(World energy assessment UNDP, 2000)
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S T U D Y  A R E A

A E O L I A N  S A N D S  r e m n a n t s  o f  
e a r l y  Q u a t e r n a r y  s a n d  d u n e s

C L I M AT E  T r o p i c a l  S a v a n n a  
d r y - w i n t e r  -  A w
t r a n s i t i o n  t o  C w a / C f a  &  B s h

S A N D  F O R E S T S
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L I C U AT I  K E Y  B I O D I V E R S I T Y  A R E A
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N E W T O N I A  H I L D E B R A N D T I I
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2 -  T H E  N E E D  T O  M A K E  

R O O M  F O R  T H E  

N E C E S S A R Y  

O P E R A T I O N S  T O  T A K E  

P L A C E

- H a r v e s t

- K i l n  p y r e  a s s e m b l y

D E T E R M I N A N T S  O F  N O N - S E L E C T I V E  H A R V E S T

1 -  T H E  F E L L I N G  O F  

T H E  S E L E C T E D  T R E E S
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2 -  C L E A R E D  A R E A S  

C O A L E S C E N C E  W H E N  N O  

M O R E  A R E A S  A R E  

A C C E S S I B L E  T O  B R O W S E  

F O R  T H E  T A R G E T E D  

S P E C I E S

2 . 1  –  P O V E R T Y  I S  A  

P R E D I C T O R

2 . 2  –  S E C O N D A R Y  S P E C I E S  

B E C O M E  T A R G E T E D

2 . 3  –  D E F O R E S T A T I O N  
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I M PA C T  O F  C L E A R E D  A R E A S  C O A L E S C E N C E  O N  E S T I M AT I N G  C L E A R E D  A R E A S  P E R  K I L N  

W h e n  t h e  a r e a  f o u n d  s u r r o u n d i n g  a  k i l n  h a d  b e e n  g e n e r a t e d  o v e r  s e v e r a l  p r o d u c t i o n  
c y c l e s ,  h o w  t o  a s s e s s  a  s i n g l e  c y c l e  i m p a c t  ?



C h a r c o a l  p r o d u c t i o n  i n  t h e  L i c u a t i  K e y  B i o d i v e r s i t y  A r e a :  a  p a r t i c i p a t o r y  a s s e s s m e n t  

o f  f o r e s t  m a n a g e m e n t  a n d  d e g r a d a t i o n  Z a c a r i a s  F .  e t  a l .

𝐻𝑎𝑟𝑣𝑒𝑠𝑡 𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 =
𝐴𝑟𝑒𝑎 𝑐𝑙𝑒𝑎𝑟𝑒𝑑 𝑚2

𝛴𝑠𝑒𝑐𝑡𝑖𝑜𝑛𝑒𝑑 𝑑𝑖𝑎𝑚𝑒𝑡𝑒𝑟𝑠 𝑚

N = 2 6 8  k i l n s  o n  t h e  d a t a  s e t

M A X I M U M  A R E A  3 1 4 5 , 8 0  M 2

M I N I M U M  7 , 0 3  M 2

M A X I M U M  H A R V E S T  D I S P E R S I O N  6 5 9 , 3 0  M 2 / M

M I N I M U M  H A R V E S T  D I S P E R S I O N  9 , 0 9  M 2 / M

S TA N D A R D I Z AT I O N  O F  T H E  A R E A S  C L E A R E D
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Cleared area/Σ harvest (diameters - m)

Harvest dispersion > 195,15822
𝐶𝑙𝑒𝑎𝑟𝑒𝑑 𝑎𝑟𝑒𝑎 = 21,728 + 71,041 × Σ sectioned diameters
N=29 | R2 = 0,763 | p-value =0,000

78,4850 < Harvest dispersion ≤ 195,15822
𝐶𝑙𝑒𝑎𝑟𝑒𝑑 𝑎𝑟𝑒𝑎 = 33,205 + 102,684 × Σ sectioned diameters
N=105 | R2 = 0,743 | p-value =0,000

Harvest dispersion ≤ 78,4850
𝐶𝑙𝑒𝑎𝑟𝑒𝑑 𝑎𝑟𝑒𝑎 = −5,379 + 56,821 × Σ sectioned diameters
N=134 | R2 = 0,761 | p-value =0,000
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T I M E - S E R I E S  O F  6  K I L N S

6  K i l n s  w e r e  f o l l o w e d  f r o m  b e g i n n i n g  t o  e n d

A l l  w e r e  m a d e  i n  n e w  a r e a s  e x c e p t  p r o d u c e r  A F 0 4 8 . 1

Σ Area clearedparcial (m
2
) Area clearedfinal (m

2
) Σ Sectioned diameters (m) % Non-selective cuttings Harvest dispersion (m

2
/m)

AF012.1 140.6 75.0 3.36 11 22.3

AF014.1 250.7 128.5 2.88 12 44.6

AF036.1 142.5 118.9 2.47 26 48.1

AF048.1 115.1 115.1 1.27 0 90.6

AF050.1 87.3 135.2 2.42 40 55.9

AF075.1 221.5 160.0 2.69 13 59.5
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O N LY  T W O  S P E C I E S  W H E R E  F O U N D  I N  M O N O -
S P E C I E S  K I L N S

2 0 %  N e w t o n i a  h i l d e b r a n d t i i

6 %  M a r g a r i t a r i a  d i s c o i d e a

1 8 3 9  T R E E S  –  2 8 6  K I L N S  

D I S T R I B U T I O N  O F  T H E  S P E C I E S  F O U N D
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C H A R C O A L  F O R E S T  D E G R A D AT I O N  A N D  

D E F O R E S TAT I O N  PAT T E R N S  1 9 9 0 - 2 0 2 0
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(Nhakene Bantuana) 

 

(Kotini) 

1 -  N O R T H -
S O U T H  

O R I E N T A T I O N
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2 -  U S  v s .  T H E M

 

(Nkonono) 

 

(Mphuzuane) 

3 -  R E G E N E R A T I O N
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4 -  U N D I S T U R B E D  L I C U A T I

 

(Licuati) 
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