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Changes in wetlands – natural or tipping points?

Martin Bolton designed a spike 
branch spray for Working on Fire

https://journals.co.za/doi/epdf/10.10520/EJC-194fe9cf81 

https://journals.co.za/doi/epdf/10.10520/EJC-194fe9cf81


3

Blue carbon habitats

MFT1.2 Intertidal forests 
and shrubland

MFT1.3 Coastal 
saltmarshes and reedbeds

M1.1 Seagrass 
meadows
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Post-2020 Global Biodiversity Framework

• Post-2020 GBF set new targets for measuring changes 

in the extent and condition of wetlands, reporting by 

2030 and 2050

• Target 1: halt loss and facilitate effective management

• Target 2: 30% of the extent of degraded systems to be 

under restoration by 2030

• Target 3: Minimum 30% extent of each type to be 

conserved
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Project initiated in 2023

• The project was funded through the 

GIZ implemented Climate Support 

Programme, which is part of the 

International Climate Initiative (IKI). 

The BMUV supports the IKI on the 

basis of a decision adopted by the 

German Bundestag

• Steering committee consisted of:

– DFFE, Department of Forestry, 

Fisheries, and the Environment

– GIZ, Deutsche Gesellschaft für 

Internationale Zusammenarbeit

• Lead by Prof. Janine Adams from 

the Nelson Mandela University 

(NMU)
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Estuaries mapped in RSA

Manual mapping:

• 43% of 290 EFZs

• <10% of 42 micro-estuaries

• Random years

• Single layer

Remote sensing:

• Global datasets not mapping all

• Small area evidence available using Landsat, Spot, 

RapidEye & WV

• Varying accuracies

• Representivity?

• Random years

Figure 1. Number of EFZs for which estuarine habitats were mapped across five coastal regions and years.
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Aim and process

• Map BCE for 1990, 2014, 

2018 and 2020 in GEE

Figure 2. Four Earth Observation (EO) regions used for the remote sensing classification

• Compare outputs to 
the Nelson Mandela 
University habitat 
map (2020)
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Inclusion of multi-seasons to optimise accuracies
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Overall workflow
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Detailed results of BCE per region, year and 

class

• 30 classes

• Overall 

Accuracies (OA)

• User’s accuracies 

(UA)

• Visual comparison
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Results of BCE extent and OA

OA > 71.2% OA <64% 
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User’s accuracies

BCE # of (sub) 
classes

1990 2014 2018 2020

Mangroves 1 53%, 66%

- Underestimation 
of extent

82%, 85% 85%, 81% 87%, 83%

- 151% of habitats 
mapped by NMU

Salt marshes 6 M: >78% 
NM: 33%

M: >78% 
NM: 38-85%

M>78%
NM:38-85%

M>78%
NM:38-85%

- 200% of habitats 
mapped by NMU

Seagrasses 3 M: 65%, 85%
NM: 56% 

M: 74%, 98%
NM: 63% 

M: 77%, 90%
NM: 68%

M: >78%, 90%
NM: 64% 
- Overpredicted by 
232% of habitats 
mapped by NMU



13

Examples of results
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Limitations and future work

• 13 of the 332 (4%) estuaries had no results (11 EFZs, 2 micro-estuaries)

• Cloud cover for the iMfolozi/uMsunduzi/St Lucia estuary in 1990 obscured 
part of the habitats

• Overprediction higher than the 5 and 10 m a.m.s.l. contour lines visible, 
and underestimation in other areas

• Narrow extents, degraded and fragmented areas poorly detected and 
mapped

• We require a finer spatial resolution (<10 m) images to monitor our 
blue carbon ecosystems

• NASA Bioscape aerial campaign 2023:

– NASA Bioreach (Groot Berg, Knysna, Keurbooms, Langebaan, Wilderness), 
under leadership of Dr Anthony Campbell
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CBD definition of “Inland waters”

“Inland waters” are aquatic-influenced environments located within land 

boundaries. This includes those located in coastal areas, even where adjacent to marine 

environments. Inland water systems can be fresh, saline or a mix of the two 

(brackishwater). … 

• Estuaries are transitional zones between rivers and the sea. In practice, “inland 
waters” considerations tend to focus on fresh water – partly because freshwater 
environments dominate inland waters – but mainly because of the important of fresh 
water globally. The programme of work on inland waters and that for marine and 
coastal biodiversity collaborate for relevant coastal areas.

• The CBD has adopted the Ramsar Convention's definition of “wetland." The Ramsar 
Convention takes a broad approach in determining the wetlands that come under its 
aegis. Under the text of the Convention (Article 1.1), wetlands are defined as:

• "Areas of marsh, fen, peatland or water, whether natural or artificial, permanent or 
temporary, with water that is static or flowing, fresh, brackish or salt, including areas of 
marine water the depth of which at low tide does not exceed six metres."

https://www.cbd.int/marine/default.shtml
https://www.cbd.int/marine/default.shtml
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