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Biodiversity on 
degraded 

landscapes 

GIS and Habitat Management – ACBA 7005
    
    

      24/04/2024
    



Structure
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Week No Date Theme Tutor
1 31/01/24 Introduction to module and Management Plans AF
2 7/02/24 Phase 1 Habitat Surveys and National Vegetation Classification (NVC) AF
3 14/02/24 Natural Flood Salt March – Cwm Ivy AF
4 21/02/24 Flood risk, climate change and building resilience AF
5 28/02/24 Habitat Classification AF
6 6/03/24 LiDAR (theory and application) AF
7 13/03/24 Near-census GIS (SfM) MD/AF

8 20/03/24 Remote Sensing (AC) AC
27/03/24 Easter Break
3/04/24 Easter Break
10/04/24 Easter Break

9 17/04/24 Habitat Creation AF
10 24/04/24 Biodiversity on degraded landscapes AF
11 1/05/24 Course Recap & assignment drop in ‘surgery’ AF
12 8/05/24 Assignment Presentation AF



Outline

• What is a degraded landscape?

• Examples of Application

• Practical Activity: Biodiversity on degraded landscapes 
(historic maps)
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Mapping the world’s degraded landscapes 
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Degraded land is land that has 

lost some degree of its natural 

productivity due to human-

caused processes (World 

Resources Institute, 2024).



Mapping the world’s degraded landscapes 

• Gibbs and Salmon (2015)

• Mapping the world's degraded 
lands - ScienceDirect
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https://www.sciencedirect.com/science/article/pii/S0143622814002793
https://www.sciencedirect.com/science/article/pii/S0143622814002793


Examples of Application 

• Legacy Sites

• Ex-Industrial sites

• Mine sites

• Degraded agriculture

• Sinkholes

• ………

• Processes of land degradation: water erosion, wind erosion, soil fertility decline, 
salinization, waterlogging, lowering of water table. 
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Australian non-perennial rivers: Global 
lessons and research opportunities - 
ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0022169424003330
https://www.sciencedirect.com/science/article/pii/S0022169424003330
https://www.sciencedirect.com/science/article/pii/S0022169424003330




Alissa! What sorts of 
spatial data did you use?



Alissa! What sorts of 
spatial data did you use?

The 3 second (~90m) Shuttle Radar Topographic Mission 

(SRTM) Digital Elevation Model (DEM) version 1.0 was 

derived from resampling the 1 arc second (~30m) gridded 

DEM (ANZCW0703013355).



SfM (Structure from Motion) photogrammetry 

across 10 catchments

Alissa! What sorts of 
spatial data did you use?



1m lidar at the mine site extent (flown annually 

from 2015-2018)

Alissa! What sorts of 
spatial data did you use?



Geomorphic Change Detection (GCD)

Geomorphic Change 
Detection (GCD) - ESSA

https://www.essa.com/explore-essa/tools/geomorphic-change-detection/
https://www.essa.com/explore-essa/tools/geomorphic-change-detection/


































What about the future?



Why do we 
care about 
long-term 
landscape 
in the 
Pilbara?

To understand future landform behavior – 
e.g post-mining (Mt Whaleback)

To quantify sediment yields...

To improve understanding of 
landscape processes

To determine sediment pathways 



Why do we 
care about 
long-term 
landscape 
in the 
Pilbara?



Why do we 
care about 
long-term 
landscape 
in the 
Pilbara?

10Be produced in situ via spallation of 16O in quartz (SiO2)-bearing bedrock 

remains locked in the quartz mineral crystal structure (10Be in situ)







Methods

Pastuovic et al, 2015

• Sensitivity Analysis + corrections made for topographic shielding, and catchment 
lithology (% quartz) using BASINGA (Charreau  et al., 2019)

• Catchment wide attributes (slope, regolith, geology, MrVBF)

• Standard 10Be/26Al preparation

• Measured on 6MV SIRIUS AMS

• Erosion rates calculated using 
CRONUS 
(https://hess.ess.washington.e
du/)



Methods

• Standard 10Be/26Al preparation

• Measured on 6MV SIRIUS AMS

• Erosion rates calculated using 
CRONUS 
(https://hess.ess.washington.e
du/)

TL;DR









Theoretical 10Be-26Al concentrations at depth for 

Pilbara detrital samples. Production rate is 

smaller at depth which creates a decrease in 

the 26Al/10Be ratio as shown. 





Mesa and hillslope with minimal regolith cover, note the BIF-boulder within the landscape and clustered coarse 

material in the foreground. The rest of the slope is gentle leaving the mesa exposed at the ridgeline. (b) Distinctive 

layers of BIF with subsurface spalling and bedrock plucking.





Break!

Recommended Links:

Wales Biodiversity Partnership - Nature Recovery Action Plan (biodiversitywales.org.uk)

Securing a sustainable future: Environmental Principles, Governance and Biodiversity 
targets for a Greener Wales

https://www.biodiversitywales.org.uk/Nature-Recovery-Action-Plan#:~:text=The%20national%20Nature%20Recovery%20Action,from%20a%20range%20of%20stakeholders.
https://www.gov.wales/sites/default/files/consultations/2024-01/environmental-principles-governance-and-biodiversity-targets-white-paper.pdf
https://www.gov.wales/sites/default/files/consultations/2024-01/environmental-principles-governance-and-biodiversity-targets-white-paper.pdf


Activity

Week 10_DegradedLandscapes.pdf (uwtsd.ac.uk)

• Thinking historically!
• Degraded landscapes
• Past impact on current 

environment
• Georeferencing
• Mapping from start to finish 

https://moodle.uwtsd.ac.uk/pluginfile.php/914932/mod_resource/content/1/Week%2010_DegradedLandscapes.pdf
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