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Drivers of charcoal production expansion in a context of landscape g‘j‘g\i;;f ‘ “i ®
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restauration: reading and estimating social environmental change in Africa =%

People-and-pixels mixed-methods approach

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

|- Ground assessment

|.1 of the production system, descriptive (operations, costs, actors, historical records) and quantitative (biophysical data)
|.2 Participatory mapping of all village’s relevant limits external perimeter and internal partitions

lI- Remote sensing

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

Main finding:

Tree cuttings are selective and restricted by communitarian rule
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CHARCOAL PRODUCTION

. 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)

biofund




STUDY AREA

—— Maputo National Park (FNDS 2021 }.
 Maputo Environmental Protection Area (APA)

[ Djabula community area (Zacarias et al. 2021)
E54 Licuati Key Biodiversity Area (LKBA) (FNDS 2021)
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LICUATI KEY BIODIVERSITY AREA

32°24'0°E 32°36'0"E

Licuati region (FNDS 2021)
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[] Djabula community area (Zacarias et al. 2021)
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DETERMINANTS OF NON-SELECTIVE HARVEST

1- THE FELLING OF
THE SELECTED TREES

2- THE NEED TO MAKE
ROOM FOR THE
NECESSARY
OPERATIONS TO TAKE
PLACE

- Harvest

- Kiln pyre assembly
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2- CLEARED AREAS
COALESCENCE WHEN NO
MORE AREAS ARE
ACCESSIBLE TO BROWSE
FOR THE TARGETED
SPECIES

t+ 2 anos

t=0

2.1 - POVERTY IS A
PREDICTOR

2.2 - SECONDARY SPECIES
BECOME TARGETED

2.3 —- DEFORESTATION

INSTITUTO P
Charcoal production in the Licuati Key Biodiversity Area: a participatory assessment (&%EE}R&%W .f“f’ f'/
‘ wes Diofund

Unigersidade de Lisboa

o=

of forest management and degradation Zacarias F. et al.



AGRONOMIA VA
of forest management and degradation Zacarias F. et al. R |-

INSTITUTO an
Charcoal production in the Licuati Key Biodiversity Area: a participatory assessment (&SbP[RIORD % ."‘f’ B@

1ofund



IMPACT OF CLEARED AREAS COALESCENCE ON ESTIMATING CLEARED AREAS PER KILN

When the area found surrounding a kiln had been generated over several production
cycles, how to assess a single cycle impact ?

ETREX 32x
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VARIABILITY OF CLEARED AREAS AND

STANDARDIZATION OF THE AREAS CLEARED HARVEST DISPERSION VARIABLES

[] Cleared area [] Harvest dispersion

3500
N=268 kilns on the data set 0
3000
MAXIMUM AREA 3145,80 M?
2500
MINIMUM 7,03 M?2
2000
, , Area cleared (m?) ©
Harvest dispersion = - -
XYsectioned diameters (m)
1500
MAXIMUM HARVEST DISPERSION 659,30 M?/M 1000
MINIMUM HARVEST DISPERSION 9,09 M?/M o
4 5
500 =
0 S
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Histogram
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TIME-SERIES OF 6 KILNS

6 Kilns were followed from beginning to end

All were made in new areas except producer AF048.1

2 Area clearedp, | (mz) Area clearedg, (mz) > Sectioned diameters (m) % Non-selective cuttings Harvest dispersion (mz/m)
AF012.1 140.6 /5.0 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 87.3 135.2 242 40 55.9
AF075.1 221.5 160.0 2.69 13 59.5

Charcoal production in the Licuati Key Biodiversity Area:
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DISTRIBUTION OF THE SPECIES FOUND DISTRIBUICAO DAS FREQUENCIAS ABSOLUTAS DAS ESPECIES ENCONTRADAS NOS FORNOS

35.0

031.6% Fomoze - Newtonia hildebrandtii

1839 TREES - 286 KILNS 122% Xiri - Margaritaria discoidea
17.3% Nulo - Balanites maughamii
FREQUENCY OF THE SPECIES FOUND IN THE KILNS [15% Nala - Albizia forbesii
B14.9% Xinhebyane - Croton pseudopulchellus

30.0

13.9% Nguandla - Pteleopsis myrtifolia

013.8% Xicoacoana - Canthium inerme

m 581 trees of Newtonia hildebrandtii 25.0

B3.3% Condutiba - Combretum sp.

03.2% Xipalhane - Brachylaena discolor

B12.4% Gunguluza - Ximenia caffra

L. . 012.3% Ntsiva - Dialium schlechteri 20.0
= 39% - remaining 23 species
01.8% Tetemane - Mimusops caffra
001.8% Tsatsi - Hymenocardia ulmoides

11.5% Xilate - Spirostachys africana

[11.3% Nhuebe - Manilkara discolor 15.0
404 trees of Margaritaria discoidea + 134 trees of Balanites maughamii 110.7% Caia - Acacia welwitschii
10.7% Mugamaze - Acacia robusta

10.6% Nxambo - Manilkara concolor

ONLY TWO SPECIES WHERE FOUND IN MONO - [0.4% Pfumo - Entandrophragma caudstum
S P E C | E S K | L N S 010.4% Xicuiri - Combretum malle

B£10.3% Mbandalhoco

. . .. 2% byali - ighti | i
20% Newtonia hildebrandtii 10,25 Byabyall -Wrightia natalensis 50

B10.2% Manono - Rawsonia lucida

10.0

B10.2% Ncalazi - Albizia versicolor

[10.2% Phatankosi DDDD
[210.1% Nkonono - Terminalia sericea 0.0 DD |:|I:I|:||:|=|____:,

6% Margaritaria discoidea
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CHARCOAL FOREST DEGRADATION AND

DEFORESTATION PATTERNS 1990-2020
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100.00

a0.00 J Area (%) W1990 W1997 M2005 [12016 B 2020
80.00 -
70.00 A
60.00 H
50.00
40.00 |
30.00
20.00 A
10.00 - l:%
00 Forest shrublan Pasture
1990 39.41 49.46 11.13
1997 19.33 75.08 5.59
2005 12.38 80.32 7.30
2016 .26 87.11 8.63
2020 9.01 77.09 13.90
(Nhakene Mafumu)
100.00
90.00 Area (%) W 1990 ®1997 02005 2016 2020
80.00 -
70.00 -
60.00
50.00 -
40.00 4
30.00
20.00 -
o | II-E n=
©20h— Forest Shrubland Pasture
1990 45.96 28.49 25.55
1997 23.35 62.75 13.89
2005 14.06 64.46 21.48
2016 10.22 74.08 15.70
2020 12.97 77.59 9.44
(Nhakene Bantuana)
100.00
Area (%) = 1990 @ 1997 M 2005 02016 & 2020
90.00 o
80.00 -
70.00 -
60.00 -
50.00 o
40.00
30.00 -
20.00 -
10.00 4 W‘_%
0.00 - -
Forest Shrubland Pasture
1990 72.13 22.23 5.64
1997 40.61 59.39 0.00
2005 40.89 54.87 4.24
2016 26.07 58.13 15.80
2020 28.82 59.59 11.59
(Kotini)
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2- US vs.

THEM

100.00
o Area (%) W 1990 m 1997 M2005 02016 52020
80.00
70.00
60.00
50.00
40.00
30.00 -

20.00
10.00 4
000 Forest Shrubland - Pa—st:,re_\;
1990 65.32 33.28 1.40
1997 74.67 25.33 0.00
2005 66.02 33.15 0.82
2016 33.24 56.96 9.80
2020 23.31 76.65 0.04
(Licandi-Ncassane)
100.00
w000 | Area(®) W 1990 @ 1997 m2005 012016 52020
80.00 -
70.00 A
60.00 -
50.00 -
40.00
30.00 |
20.00 A
10.00 A
D40 Forest Shrubland - Pﬁ
1990 80.42 17.03 2.55
1997 74.42 25.58 0.00
2005 71.48 27.68 0.83
2016 59.14 37.10 3.76
2020 52.45 47.26 0.29
(Licandi)

3- REGENERATION
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100.00
90.00 4 Area (%) W 1990 m 1997 m2005 O 2016 52020
80.00
70.00 - Il
60.00
50.00 -
40.00
30.00 -
20.00
10.00 4
B Forest Shrubland - Pasture
1990 69.40 28.91 1.69
1997 69.45 30.55 0.00
2005 74.92 21.68 3.40
2016 47.24 44.93 7.83
2020 55.33 41.22 3.45
(Nkonono)
100.00
Area (%) W 1990 m1997 M 2005 02016 852020
90.00 o
80.00 o
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00 Forest Shrubland - Pasture
1990 74.06 22.96 2.97
1997 61.58 38.42 0.00
2005 61.23 38.38 0.38
2016 20.72 60.02 19.26
2020 28.48 4951 22.01
(Mphuzuane)
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4- UNDISTURBED LICUATI

100.00
Area (%) W 1990 m1997 M@ 2005 O 2016 52020
90.00 - . 32°200°E . 32°25'0'E, ___ 32°30E
80.00 " o
o
70.00 - )\ @
60.00 - ' [
50.00 - 1. NHAKENE-BANTUANA
2. KOTINI
bl 1 e -
30.00 - & TOHEMBENE
7. ZICACA-PARCELAMENTO g)
20.00 | E
1[} [}[} 10.I’:I2322I»NCASSANE g
2 = 11. LI ~
000 | |
Forest Shrubland Pasture | |
1990 91.15 8.59 0.26
1997 90.32 9.68 0.00
2005 90.13 9.42 0.44 | © Ponds X -
D Djabula community area (Zacarias et al. 2021)
2016 86.97 12.53 0.50 , : , , , , '
2020 87.43 12.34 0.23
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