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Fire is a natural component of the Fynbos ecosystem in South Africa, a globally unique 
ecosystem renowned for high biodiversity and endemic species. Fire plays a central role in the 

dynamics of the Fynbos ecosystem and driving vegetation regeneration [1]. Climate change 
effects the Fynbos through rising temperatures, altered precipitation patterns, and an increase in 

the frequency and intensity of fire [2]. Analyzing the impacts of fire is challenging. This is due to 
their large spatial extent. Earth observation, using high-resolution satellite imagery, provides a 

precise and comprehensive way for detecting and analyzing changes in vegetation structure and 
composition [3]. 

This study aims to map the effects of fire on Fynbos vegetation in the southern Overberg District 

(Fig.1) over a time period from January 2018 until December 2022. The focus is on a fire on 7th 

September 2019. A further objective is to demonstrate the capabilities of synergistic radar-

optical time series in a very complex spatio-temporal environment with Sentinel-1 and Sentinel-2 

time series. The goal is to explore operational perspectives from Earth observation for robust 

monitoring approaches for fire-affected areas and to identify remote sensing applications for 

ecosystem monitoring and conservation strategy planning. 

INTRODUCTION 

 Fire-affected area identification with MODIS Burned Area Product [13] 

 Land Cover change analysis based on South African National Land Cover (SANLC) [9]. Two classes 

were identified: Non fire-affected control area with no change of class and fire-affected area with 

change of class from shrubland (Fynbos) to barren land. 

 Using spectral indicies Enhanced Vegetation Index (EVI) and Burned Area Index for Sentinel-2 

(BAIS2) to calculated vegetation condition assessment from Sentinel-2 [8] 

 VV&VH backscatter, VV-polarized coherence, and Radar Vegetation Index (RVI) derived from Senti-

nel-1 to characterize structural changes [10], [11] 

 Multi-Source Weighted-Ensemble Precipitation (MSWEP) [12] used to examine the correlation 

between rainfall and radar signals 

RESULTS 

CONCLUSION 

This study presents a robust analysis of vegetation changes in 

fire-affected Fynbos ecosystems through the integration of 

multi-temporal and multi-spatial earth observation data. Fire 

impacts are clearly detectable in radar and optical imagery, with 

initial signs of vegetation recovery visible within a few months. 

However, full regeneration takes several years, and observation 

periods of at least 10 years are recommended for reliable long-

term assessments. Overall, earth observation proves to be a 

valuable tool for monitoring fire effects and supporting long-

term environmental observation.  

Figure 1 Overview research area (sources: [4],[5],[9] and [13]) 
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Comparing Landsat and Sentinel-2 EVI time series  

Comparing of EVI derived from Landsat and Sentinel-2 data 

initially reveals higher values in the Landsat-EVI (Fig.9). Both 

time series show a significant decline at the time of the fire. 

Afterwards, the trajectories of both datasets show similar 

patterns, with clear seasonal fluctuations. 

Analysis Biomass changes with CCI Biomass product  

The CCI Biomass dataset covers the period from 2018 to 2021. 

High biomass values were observed in the fire-affected area 

during 2018 and 2019. Between 2019 and 2020, notable 

biomass changes occurred within this area. In 2020 and 2021, 

biomass levels in the fire-affected area were consistently low.  

Analysis of vegetation changes with Sentinel-1 and Sentinel-2 

In the fire-affected area, EVI shows a distinct decline at the time 

of the fire, followed by a gradual recovery. In contrast, BAIS2 

increases significantly during the fire and then decreases 

continuously (Fig.4). The RVI exhibits a similar pattern to EVI. 

Fluctuations in RVI correspond to variations in backscatter and 

are linked to precipitation events (Fig.5 and Fig.6). Coherence 

initially shows variability but stabilizes after the fire only in the 

fire-affected area (Fig.8). In the non fire-affected control area, 

all indices — including EVI, BAIS2, and RVI — remain relatively 

constant over time, with only minor seasonal fluctuations (Fig.3 

and Fig.5). Coherence in this area continues to show high 

variability throughout the observation period (Fig.7).  

The correlation analysis reveals only few significant 

relationships. Notably, a negative correlation was observed 

between EVI and BAIS2 (r = -0.62) in the fire-affected area. A 

similar negative correlation between EVI and BAIS2 (r = -0.56) 

was found in the non fire-affected control area , along with a 

negative correlation between RVI and precipitation (r = -0.51). 


