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STUDY AREA
Iona National Park, Namibe Preserve, & Associated Areas
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COMMUNITY CONCERNS

Image Credits: Priya Tekriwal

Increased Human & Livestock PopulationDrought between 2017 - 2024

Species Reintroduction



OBJECTIVES

Objective 1: Map Land Use/Land Cover (LULC) with 
vegetation details for 2023

Objective 2: Generate a time-series of LULC 
maps between 1990-2023 that analyzes change overtime

Objective 3: Produce a short video highlighting the 
importance of the project, methods, and results

Image Credits: Margot Michaud, Jan A. Venter, Herbert H. T. Prins, David A. Balfour & Rob Slotow  



Landsat 8 OLI
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Image Credits: NASA, Rama, USGS

EARTH OBSERVATIONS
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Methodology
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Methodology
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Sources: Esri, NOAA, USGS

2023

Results: LULC Time Series 1990-2023
Mixed Drainage

Mopane Drainage
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Vegetated Mountains
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Landcover Classes:

Overall Accuracy: 93.5% 
(1990)

General loss of Vegetated 
Dunes over time, as well 
as Marsh/River

 Four broad regions emerge 
on a west to east gradient: 
Dunes, Plains, Vachellia 
Shrubland, & Mopane 
Shrubland

Overall Accuracy: 94.5% 
(2002)

Overall Accuracy: 92.5% 
(2016)

Overall Accuracy: 93.9% 
(2023)
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Total Class Area Between 1990-2023
1990 2002 2016 2023
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Results – Landscape Metrics



Results – Shannon Diversity Index

Shannon Diversity Index Values

1990 2002 2016 2023

Relative Diversity of Landcover in Iona National Park
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Results – Change Detection Analysis
Percent Area Change by Class Between 1990 to 2002



Results – Change Detection Analysis
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Results – Change Detection Analysis

0

60

100

-60

-80

-40

-20

120

80

40

20

-100

Pe
rc

en
t (

%
)

Gravel
Plains

Mopane 
Shrub

Grass 
Plains

Vachellia 
Drain

Veg 
Mount

Bare 
Dunes

Mopane 
Plains

Vachellia 
Shrub

Mopane 
Drain Oases

Bare 
Mount

Marsh/
River

Veg 
Dunes

Mixed 
Drain

Percent Area Changed by Class Between 2016 to 2023



Limitations, Errors, & Uncertainty

Image Credits: Maria Costa

 The lack of available cloud free imagery before 1990 prevented additional analyses
 Spectral inconsistencies in satellite data quality
 Limited time and spatial resolution to assess the impacts of human activities (herding) 

within the park

Uncertainty

Errors

Limitations

 Training data are only applicable to 2023, and may have biased the earlier maps

 Extremely arid regions make vegetation detection difficult
 The waterway feature collection is dated to 2000 but used for all dates in the time 

series



Conclusions

Image Credit: Bernard Dupont

Provided new ways to observe the present and understand the park’s past
The model successfully classified fine-scale landcover types with high 

accuracy
Diversity decreased across the study period

Limited time series made change analysis data difficult to interpret
Communicate with policymakers and individuals to further invest in Iona 

National Park and its rehabilitation
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