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Introduction

» Wetlands and specifically peatlands, are valuable
natural resources that needs to be monitored and
managed wisely.

» Peatlands are important for carbon sequestration,
water storage and biodiversity.

» Peatlands are groundwater dependent, making
these ecosystems special.

» Peatlands are under Increasing threat from
agriculture, mining and Infrastructure
developments.

ARC * LNR
Excellence in Research and Development



Introduction

» Degradation of peatlands is a major and growing
source of anthropogenic greenhouse gas
emissions.

» Carbon dioxide emissions from peatland fires
jeopardize the health and livelihoods.

» Peat fires were reported Iin the North West
Province at Bodibe 2004 (water abstraction for
agriculture);  Molopo 2016 which was directly
related to water abstraction for municipal use
(Mahikeng City).
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Introduction

» Water abstraction for different mining activity also

negatively Iimpact the peatlands of Molopo,
Bodibe and Molemani.

» Peat fire detection Is a challenge. One of the
major cause of dryness in the peat areas Is the
lowering the level of ground water due to several
reason depends on the hydrological setup.
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Introduction

» The aim of this paper Is Investigate the
potential of different remote sensing products
and indices for peat fire detections and
peatland monitoring considering the Molopo
peatland as one of pilot study areas
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Material & Methods Study area

The Molopo Peatland boundary with area of
approximately 186,300 m2 and number of pixels 207

Mahikeng’s Water Source (ML/day)
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Material & Methods Data used

» Three hundred thirty three Landsat 7 images were
downloaded from the available archives and
analyzed for the study area to assess the
Normalized Difference Vegetation Index (NDVI)
and the Normalized Difference Water Index
(NDWI) . The thermal Landsat data Is also
processed to calculate the LST. The Landsat data
cover the time span of 1999 up to April 2018.
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Material & Methods |mage preprocessing

» The first step In the analysis was to select cloud
free Images which resulted in 216 cloud free
Images (less than 5% cloud cover)

» Images radiometric & atmospheric correction were
carried out using the dark object subtraction
according to Chavez (1996).

» Image Layer Stacking and study area clipping
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Material & Methods |mage processing

» NDVI calculation: NDVI is calculated according to
the following equation:

NDVI=(NIR - R) / (NIR + R)

NDVI values range from +1.0 to -1.0. Areas of barren
rock, sand, or snow usually show very low NDVI
values (for example, 0.1 or less). Sparse vegetation
such as shrubs and grasslands or senescing crops
may result in moderate NDVI values (approximately
0.2 to 0.5). High NDVI values (approximately 0.6 to
0.9) correspond to dense vegetation
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Material & Methods |mage processing

» NDWI calculation: NDWI is calculated according to
the following equation:

NDWI= (NIR — SWIR) / (NIR + SWIR)

NDWI values range from +1.0 to -1.0. The combination
of the NIR with the SWIR removes variations induced
by leaf Internal structure and leaf dry matter content,
iImproving the accuracy in retrieving the vegetation
water content (Ceccato et al. 2001).
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Material & Methods |mage processing

» LST calculation: LST Is calculated according to the
following equation:

Conversion of the Digital Number (DN) to Spectral
Radiance

Ly = Lnis +(Lsnax = Ly )X( Qi = Qs )/(sz 0

Where L.is the at-sensor spectral radiance (watts/(meter squared x ster x um)); L iS the
maximum at-sensor spectral radiance; L 1S the minimum at-sensor spectral radiance

Conversion of Spectral Radiance to at-Sensor Temperature (T))
K
L=
In| —L+1
LA

Where i T is the at sensor temperature in Kelvin, K1 and K2 are pre-launch calibration
constants and LA is the spectral radiance in watts/(meter squared x ster X um)
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Material & Methods |mage analysis

» Zonal Statistical analysis were carried out for all
processed 216 images using the boundary of the
Molopo peatland.

» The mean, median, minimum, maximum, 18t
guantile and 3" quantile were calculated and
plotted against time to Illustrate the temporal
characteristics of the study area during the past
twenty years.
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1ISCussion
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Results & Discussion
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Results & Discussion
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Results & Discussion
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Recommendation

>

Time series analysis Is required and seasonal
characteristics of the peatland

Consider more peatland

Of course not to forget to double check the peatland
boundary and the peat fire events.

Most importantly addressing the comments and
notes from the audience.
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