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“Forested” landscapes in South Africa

South Africa's nine biomes
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Vegetation change in South Africa

« Drastic vegetation changes:
— Bush encroachment (too many trees) affects 10-20 M ha
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Vegetation change in South Africa

Drastic vegetation changes:
— Woody alien invasive (wrong trees) affects additional 10 M ha
Impacts are not well known, little spatial data

— Reduce grazing capacity and land productivity (food security),
biodiversity, change of hydrological regime
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C-band ENVISAT-ASAR Wide Scan: 75 m pixel size,
hypertemporal time series HH&VV;

Random Forest > linear regression; temporal filter
improves modelling results

ASAR predicts woody volume > woody cover; dry >
wet, but both improve modelling results

ASAR C-band produces similar results to ALOS L-band
beyond 6-10 images (mostly acquired in winter)

- Baseline maps for change detection
—> Preparation for free Sentinel-1 A and B with also HV
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LIDAR biomass maps: ~54 000 ha CAO data
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Difference dB (post-fire — pre-fire)
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Kruger National Park
30 burned events in 2015, 18 Sentinel-1 pairs,
Compared to MODIS burned area maps

Systematic decrease of backscatter > 0.36 dB
-> grass removal and moisture (soil/grass)
decrease

HV twice more sensitive than

Sensitivity decreases with woody cover

Detection of burned areas in southern
African savannahs using time series of
C-band Sentinel-1 data (Mathieu et al)
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National woody vegetation mapping
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Regional LIDAR database development

ANGOLA =
ru"\b.“ ?

LIDAR inventory,
storage and
processing; large
volume of data

2006+, keep
Increasing fast

Discrete LIDAR
systems

Datasets collected in
SA, Namibia, Zambia

é Power utilities

é Plantation
company

é National and
provincial parks

é Cities, mines

OUTHERN MAPPING
OMPANY




ALOS PALSAR (LiDAR cal/val)
woody cover maps 2015 — South
Africa
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u environmental affairs .
(@) 2 SA Carbon Sinks Atlas
Wa#”  REPUBLIC OF SOUTH AFRICA
Home Model Data Layers Statistics Atlas

Left 2010 CSIR above ground biomass map in Lowveld (75m)
Method: integration of airborne LIDAR and ALOS PALSAR using

machine learning algorithm (Random Forest)
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GLOBBIOMASS South Africa
2015-2017, http://globbiomass.org/

Simplified Water Cloud Model (WCM):
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Regional biomass stock and change maps with better spatial
resolution than the global reference map (50 — 150 m) and with
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a multi temporal approach comprising three epochs: 2000 or
2005, 2010 (reference year), and 2015. The regional maps will

aim for an overall accuracy of >80%:
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http://globbiomass.org/
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K&C Initiative

7 An dnternational science colldlfofation led by JAXA

Project milestones

O List the project milestones until March 2018.
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National mapping system based on LIDAR / ALOS operational
(cover/biomass)

Assessment of ALOS FNF product in Southern Africa

Maps of cover produced for Namibia and South Africa for
2010/2015

Map of biomass produced for savannah biome in SA for 2010

Extension of calibration/validation datasets, robustness of models
In various vegetation types (thickets, indigenous forest,
plantations), on-going LIDAR and field campaign

Maps of biomass for other biomes (1990s - JERS-1; 2016-17 -
ALOS-2)

Formal change assessment (error propagation and analysis)
Zambian / Mozambique mapping




- Cantents lists available at ScienceDirect __ Contents lists availal enceDiroe

o s it International Journal of Applied Earth Observation and ,"{“ 3

5 & ISPRS Journal of Photogrammetry and Remote Sensing 2;\_\ J Geuing:)prmation = SR Remote Sensing of Environment
N P

journal www.elsevier.

L-band Synthetic Aperture Radar imagery performs better than @ ——

Savannah woody structure modelling and mapping using @cmmm optical datasets at retrieving woody fractional cover in deciduous, dry
savannahs

An above-ground biomass map of African savannahs and woodlands at 25 m
multi-frequency (X-, C- and L-band) Synthetic Aperture Radar data

resolution derived from ALOS PALSAR

s

Deliverables
U Project deliverables until march 2018
é 2 papers published (multi-frequency cover mapping in SA savannahs,

contribution of L-band & optical for SA tree cover mapping)
é 1 collaborative paper with CESBIO (African savannah AGB mapping)
é Developed a comprehensive LIDAR database for the region

é National mapping system based on LIDAR / ALOS operational
(cover/biomass)

& Maps cover produced for Namibia and South Africa for 2010/2015
& Maps biomass produced for savannah biome in SA

U In case of a 1-year extension, additional deliverables by March 2019

é Three papers in prep using ALOS (Namibian change detection, land
management drivers of woody resources, assessment of global forest
mapping product in southern African savannahs)

é Complete national 3 epoch biomass mapping in SA




K&C Tnitiative

= Andnternational science collaboration led by JAXA

PALSAR/PALSAR-2 data access

Acquisition currently focused on

1) Annual coverage FDB of SA pilot sites (winter): various veg types,
savannahs, plantations, thicket, indigenous dense forests

2) Annual mosaics SA/Namibia/Zambia
3) No current plan for ScanSAR mosaics
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