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LAUREL objectives

The Land Use Planning for Enhanced Resilience of Landscapes
(LAUREL) program led by the World Bank aim to :

* Objective 1 : Support integrated decision making for landscape
management in Mozambique, through improved spatial data
on land degradation

* QObjective 2 : through the development of prototype platform
(LandSIM-P) for simulating, evaluating, and re-orienting as
appropriate, land use and land use change processes.




Land Degradation Objective

General objective :

— To develop sound, consistent and up-to-date baseline estimates of land
degradation, i.e. estimates reflecting the latest available information on the
status and trends of the phenomenon.

Specific objectives :

* Reflect the consensus stakeholder views on land degradation definition in
Mozambique

e Spatially coherent and exhaustive from landscape to national scale
e State and trend of degradation for 2000-2016

Outcome

 key input dataset(s) for the development of the prototype land use
change simulation (LandSIM)

* Provide raw and derived products for relevant other Land Use Policies



Land Degradation Policy Context
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Land Degradation in MZ ?

* Food productivity loss

» Deforestation / Biodiversity loss

Qual é o impacto mais importante da

¢ SOI I E rOS I O n degradacao da terra?

¢ G ES em iSSiOhS Perda de produgao alimentar

Perda de biodiversidade

e Coastal erosion

Erosao do solo

* Flres Desmatamento

 Soil salinity Emissdes de carbono
° Others 'p Erosao costeira

Incéndios §2

Laurel kick-off meeting survey — May 2017



International Guidances

Figure 5: Global Land
Productivity Dynamics
map 1999 to 2013

oy showing 5 classes
Bl Declining of persistent land
productivity trajectories
Bl Moderate decline during the observation
Stressed period. Decreasing
productivity trend
Stable classes do not per se
B increasing indicate land degradation

or increasing trends
recovery. For further
evaluation with the aim
of identifying critical land
degradation zones, an
analytical convergence

of evidence framework
using additional thematic
information is required as
outlined in the following
sections.
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International Guidances

e LDN
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General approach LDB

‘¢ GLOBAL (Tier 1)
« NATIONAL (Tier 2)
« LOCAL (Tier 3)

DATASET

COLLECTION

Data web-
Portal

PRIMARY
DEGRADATION

INDICATORS

e LAND COVER CHANGE
e LAND PRODUCTIVITY TREND

\' SOIL EROSION & RETENTION

(e NATIONAL LAND DEGRATION )
STATUS AND TREND

* BIOMASS CARBON STOCK
e SOIL CARBON STOCKS
* BIODIVERSTIY

Quality
control

SECONDARY
DEGRADATION
INDICATORS

Training /
Capacity
building



1-Land Cover Change

e 2 international relevant references

FOREST CHANGE

@ Tree cover loss

(annual, 30m, global, Hansen/UMD
1Google/ USGS/ NASA)

Displaying loss with m canopy
density.

Tree cover loss is not always
deforestation. @

» Tree cover

{2000, Hansen/UMD/Google
JUSGS/NASA)

Displaying tree cover with
canopy density.

TOTAL SELECTED AREA
77 486 210 ha

LOSS 2001-2014 with >30% canopy density

2 048 679 ha

TREE COVER (2000) with >30% canopy density
28 907 446 ha




1-Land Cover Change

e 2 international relevant references

Eesa

3 CLIMATE CHANGE INITIATIVE
LAND COVER PROJECT

Annual global land cover mapping at 300m
and characterisation for climate modelling

30‘0 m annual global Iandrcr:oﬂvrer _time Vs»eries from 1992 to 2015 ApriI 2017

CCI Land cover - 300 m annual global land cover time series from 1992 to 2015 - available now for download

Read more »

Climate Change Initiative | Land Cover 20156 | 300 m
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1-Land Cover Change

Limitations and caveats

* « Hansen map » dataset
— No integration of national forest definition
— False detection of « tree » loss

e CCI LULCC Dataset

— No national calibration & validation in MZ (LULC
definitions)

— Coarse definition



1-Land Cover Change

* Proposition

FOREST COVER CHANGES BETWEEN
1990-2000-2005-2010-2013 in the ZILMP area

Legend

[ Gilé National Reserve (GNR)

[] Buffer zone around GNR

(] ZILMP Area (districts around GNR)
Deforestation map between 1990-2013

I Forests in 2013

____ Mangroves

I Deforestation between 2010 and 2013
[ Deforestation between 2005 and 2010
[ Deforestation between 2000 and 2005
" Deforestation between 1990 and 2000
__ Mosaic of cropland, fallow and savannah
I Wetlands

[ Bare soil, rock, sands, ...

0 25 50 75 km

tic Terra
O ¥ 8k

Source: National Admini: ive datab USGS/Nasa
Author: Etc Terra/Etc Lab'/Telina Randrianary
March 2016




1-Land Cover Change

o Proposition Key features

- 2000-2005-2010-2016
- Landsat Cloud-free mosaic

- High level of photo-interpretation
/ visual inspection

- Innovative processing chain,
using Google Earth Engine and
random Forest algorithm

- Sound accuracy assessement

- USE MRV UNIT and/or SECOSUD
and/or extensive LULCC plots
sample database




1-Land Cover Change

Proposition

Go gle Earth Engine Search places and datasets...

2 o e IS e T

~ Imports (1 entry) B
» var table: Table users/Telina_assets/Moz_bound

v Ere 1 // Landsat 8 Cloud f icki ** RANDRIANARY Teli
; // Landsa oud free mosaickin ANDRIANARY Telina
& Cloud free mosaic > & Harare
& SRTM30_Moz 3 //Geometry bt
er 4 var table = ee.FeatureCollection("users/Telina_assets/Moz_bound");
+ New file . " babwe
6 //Dates of interest
» Shared (3) 7 var start= ee.Date ('2016-01-10");
» Examples 8 wvar finish= ee.Date ('2016-12-10');
9
16 //Image collection
11 var Mozambique= ee.ImageCollection ("LANDSAT/LCB_L1T")
12 .filterBounds (table)
13 .filterDate (start,finish)
14 .sort ('CLOUD_COVER',false);
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1-Land Cover Change

* Proposition

Forest(s) extent
Deforestation

Vegetat!on Ios's }MT +
Vegetation gain " ol

Other LCC
National LULC 2016

National Land Cover change
2000-2016




2-Land Productivity trend

Limitations and caveats

e Sensitive to the choice of the period analysed

— Growth season = Primary vegetation production
(including food production)

— Dry season = Woody vegetation production (Brandt et
al., 2016)

* Correlation of NDVI pattern with climate pattern
— Statistical decorrelation of climate influence
— Extraction of « human-induced » trends



2-Land Productivity trend

Flow chart

Time series of NPP Time series of satellite
proxy (MODIS NDVI) rainfall estimates (TRMM)

.

NDVI-Rain correlation map Human-induced Land

Productivity change




2-Land Productivity trend

Exemple map : 2000-2016 Land Productivity change

« dark spot »

U

= Land Degradation

« Mining » agricultural
practices ?
Tree/forest removal ?
Other causes?

« bright spot »

U

= Land « Improvement »
Increase food
production?
Abandonned land?
Forest growth ?




3-Soil Erosion & Retention

A preliminary natural capital assessment
for Mozambique to identify key
ecosystem service provision areas

January 2016

Lisa Mandle, Stacie Wolny & Perrine Hamel, Natural Capital Project
Prepared for WWF-US and WWF-Mozambique

natural O weskt @S heNat D) evimoNmEnT
: 00DS ‘4 he[Nay UrCCJ

capita | ‘) hemmoede  (NE Conservancy o e

PROJECT

Key features

- Preliminary national-scale
evaluation of soil loss and soil
retention

- Using Invest tool integrating
Universal Soil Loss Equation
and Sediment Delivery Ratio
equations

- Connection with soil and water
ecosystem services : water
supply and reservoir
maintenance



3-Soil Erosion & Retention
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3-Soil Erosion & Retention

Limitations and caveats

e Coarse and old land cover dataset (Cenarcarta, 2005)
* Not using national dataset (e.g. national soil map)
e Coarse resolution DEM (90m)



3-Soil Erosion & Retention

— Proposed improvements

1/ Soil Loss

Soil particules displaced from one location (tonnes / ha)

Revised - . Support

Rainfall .
Griversal | = | cosniy (%] eodiviy =
01 58 (R) (K)

Equation 1

Constant=1

Worldclim National soil ~ SRTM Digital LULC 2016
Dataset (1 km) map (IIAM) & elevation (MRV Unit) &
published  model of 30 m published
coefficients coefficients



3-Soil Erosion & Retention

2/ Sediment retention
Soil particules retained by vegetation
or topographic position (relative
measurement)

-> Increase soil fertility ?

3/ Sediment export
Soil particules that reach the stream
(in tonnes / ha)

-> Problem with water quality and
dam maintenance?



Secondary
Land Degradation indicators



Above Ground Biomass & GES emissions

- New and improved dataset

Aboveground biomass of African savannahs and woodlands in 2010 at 25 Woreinfo

Above-ground biomass

Combinaison of both dataset ? 0 Mgha

10 Mg/ha

Integration of national Forest Invetory (MRV B 20 Mg/ha

B 30 Mg/ha

Unit) for quality control ? B 40 Mg/ha

B 50 Mg/ha




Soil organic carbon stocks & fertility levels

> New Digital (90m) soil propertles map

AT e N TR TS P oy \"\? ;
Search with SoilGrids.org Q g
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Layer options

Layers
Filter layers
4 Exemple : Organic -
+ Site characteristics o
]| carbon content (g/kg)
+ Physical scil properties o

for 0-5 soil Iayer

~ Chemical soil properties

Cation exchange capacity of soil in
cmolc/kg

Soil organic carbon content
(fine earth fraction) in g per
kg

Available depths

(7]
0cm j

Soil pH x 10 in H20

Soil pH x 10 in KCI

» Soil classification (TAXNWRB]O

Unit: g / kg
450
» Soil classification (TAXOUSDA)

)

Shade layer eyl Off

Comparison with National Soil -
Opacity 0,5 =

Database (IIAM) or actual SOC
calculation?

Soil profiles Off




Biodiversity indicators & habitat quality
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A unified open portal to biodiversity data
for research, dissemination and planning
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Integrated / Unique
Land Degradation indicator ?

Forest Land
cover productivity
change change

Soil Biomass
erosion stocks

Soils
carbon Biodiv.
stocks

Land Degradation levels

Combinaison of individual land
degradation indicators ?

- Rely on expert knowledge /
policy-maker decisions

- Depends on official land of land
degradation definition (if exist)
and national commitments
(UNCCD)




