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Priority areas and management strategies
identification for landscape forest restoration
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Mozambique

Land degradation : deforestation, erosion...

[ Provinces
Couverture forestiére et
occupation du sol en 2016

I Miombo (~ 22 Mha)

[ Mopane (~ 5 Mha)

Il Foréts sempervirentes (~ 4 Mha)
I Mecrusse (~ 0,4 Mha)

B M ~ 0,2 Mh f
, Il Plggg;tc:gﬁz gorestiéresa2~ 0,05 Mha) O r]OO
BN Praiics, piurages (24 M) Objective : 1 Mha of degraded land b
. rairies, paturages (~ a .
_ zones e jective : a of degraded land by 2030
Eau (~ 1 Mha)

Hl Zones urbaines (~ 0,5 Mha)
771 Sol nu, roche, sable (~ 0,6 Mha)

o 100 200 kn = Forest landscape restoration
[ — FNDS, 2019 « Regain ecological integrity and enhancing human
well-being in deforested or degraded forest landscape »

= Natural forest : 38 % of the country




Where to restore and what restoration strategies to adopt?
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A guide to the Restoration
Opportunities Assessment
8 Methodology (ROAM)



- identification of priority areas => multiple ecosystem functions

- identification of restoration strategies => regeneration potential & objectives

Ecosystem : = :
functions Agroforestry /
Reforestation ' ‘
(carbon f R o
sequest.rat|on, e s
habitat b o
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Regeneration ‘Soil restoration
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Restoration objectives

Methodology adapted from : ROAM 2015, Schulz and Schroder, 2017...
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Période de jachére Période de culture

Land use history
(number of cycles,
fallow period, etc.)




Study area

Cabo

Nampula

»

delgado ¢

Area: 10 886 km?
Population: 418 244 hab

* Main cities A
[ Districts :
[ PNAG
Land Use & Land Cover 2020
Bl Forest
[ 1 Mangrove
I Tree Plantation
|| Cropland
[ Grassland
Il Water
Il Urban areas
5 B Rural settlements
&\ || Rockand sand

[] Districts de Gilé et Pebane - Chapitre 5
[ Le Parc national de Gilé - Chapitre 3 & 4

Zambezie 1“ | 4
Le Mozambique - Chapitre 2

I

Inhambane

|
u
100 200 km
| —
|

Land Cover Change 1990-2020
|| Deforestation 1990-2000
[ Deforestation 2000-2005
I Deforestation 2005-2010
B Deforestation 2010-2015
Il Deforestation 2015-2020

Zambezia: the country's second most populous and
deforested province

Gilé and Pébane districts: 57% of the area covered by
Miombo forests

GNAP: Mozambique's only uninhabited protected area




Methodology : identification of priority areas

1. Mapping ecosystem functions and properties

Biomass carbon sequestration potential
Soil carbon sequestration potential
Woody species diversity (Shannon)

Maintain habitat connectivity

\ Method: Spatial modelling with field
inventories and spatial variables
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Methodology : identification of priority areas

1. Mapping ecosystem functions and properties

* Biomass carbon sequestration potential N Method: Spatial modelling with field
inventories and spatial variables
* Soil carbon sequestration potential > ‘%, R
ses ses-sos
\'0, AR IR A
Q ' a'j. ; . .

* Woody species diversity (Shannon)

/
* Maintain habitat connectivity } 0% graphab

Normalized height
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+ Main cities Canopy he'g:;
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7| = calibration
* Validation

Soil carbon stocks

R*=0.73
RMSE=5.3
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Field inventories (50 plots) and spatial variables (12)




Methodology : identification of priority areas

1. Mapping ecosystem functions and properties

* Biomass carbon sequestration potential
* Soil carbon sequestration potential
* Woody species diversity (Shannon) potential

* Maintain habitat connectivity

Maximising functions or
multifunctional hotspot

=+ Main cities
[ Districts
[ PHAG

Mask

2. Priority area
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Methodology : identification of management strategies

3. Land-use history assessment

* On-going fallow age

* Time since the first clearcutting

* Crop-fallow cycles number




Methodology : identification of management strategies

Occupation du sol
Bl VMontane o Gallery Forest)d
| Mangrove
B Tree Plantation
Cropland without trees
7 Croplan with trees
nd

B Temporary Inondated area

Urban areas
B Rural settiements
| Rock and sand 3
I Deforestation 2000-2005
B Deforestation 2005-2010
I Deforestation 2010-2015
I Deforestation 2015-2020

Land use and land
cover 1990 -2020

Canopy height
(Potapov et al., 2021)

I Forest in 2020 g #
3 i 45

Agricultural land
1990 -2020

R* =057
p-value < 0.001
RMSE =2.8
N=37

Fallow age (years)

10 15
Canopy height field data (m)

Fallow age estimation model

On-going fallow age

* Main cities
[ ] Districts
[ 1 PNAG

Fallow duration
[0 2 -3 years
) [0 4-7 years

> M 8- 13 years
Bl 14 - 18 years
Bl > 18 years

[ Non-agricultural land

010 20 km




Methodology : identification of management strategies

3. Land-use history assessment

On - going fallow Time since the first Crop-fallow cycles

duration clearcutting number

hadoiran

* Main cities *  Main cities * Main cities
[ Districts [ Districts [ Districts
1 PNAG 1 PNAG [ PNAG
Fallow duration Time since the first Number of cycles
[ 2- 3 years clearcutting N -2

2] [ 4-7 years
> MM 8 - 13 years

Ili-5

DA N
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Il 14- 18 years Bl 10-15
LM > 18 years B i5- 20
Yo - B 20-25
\ [ Non-agricultural land A\ B 25 - 30 ) — Non-agriculural fand
% [130-40
10 20 km s [ > 35 years : - ; -
[ | Non-agricultural land e - 1

-> Fallow = 4.8 years

-> Year of deforestation
-> Crop = 3 years




Methodology : identification of management strategies

3. Land-use history assessment

e On-going fallow age

* Time since the first clearcutting
* Crop-fallow cycles number

* Other spatial data : degraded area, forest edge distance, population
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Low slash and burn intensity High slash and burn intensity
High regeneration potential Low regeneration potential

5. Management strategies( passive ou active)




5. Management strategies (passive ou active)

?
M

* Main dities
[ ] Districts
[ ] PNAG

I High regeneration potential
-> Passive restoration

I Low regeneration potential
-> Active restoration

118 629 ha of priority areas
(10.9% of the study area) for
forest landscape restoration

= 36 % : high regeneration
potential

= 64 % : low regeneration
potential




Main conclusions

- Innovative methodology based on field data
- New indicators
- Flexible methodology that complements what already exists

- Further field-based information, inclusion of stakeholder and expert knowledge are required

Tree carbon stock (AGB & BGB)

¢ Main cities
[ Districts
[ PNAG

\, [ Cropped field
-~ \ [ Fallow field
[ | Non-agricultural land

10 20 km

This study : R*= 0,66
Bouvet et al., 2018 : R?*= 0,40
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