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Section B: Overview of RDM for Wetland Ecosystems

B.1
Definitions

Wetlands are defined in the National Water Act (36 of 1998) as “land which is transitional between terrestrial and aquatic systems, where the water table is usually at or near the surface, or the land is periodically covered with shallow water, and which land in normal circumstances supports or would support vegetation typically adapted to life in saturated soil.” The working definition of the wetland is  “that water quantity and quality required to maintain wetland ecological functions” (Burger, Duthie & MacKay 1999).

While most broad international and national wetland classification systems, such as that used by the Ramsar Convention on Wetlands of International Importance, include rivers and estuaries, separate RDM methodologies have been developed to address these systems. 

The wetland RDM method covers only the following classes of South African wetlands in the Dini, Cowan & Goodman (1998) classification system (Appendix W1):

· Lacustrine: Limnetic and Littoral (natural freshwater lakes); 

· Palustrine: Flat, Slope, Valley Bottom, Floodplain (freshwater marshes, peatlands, springs, swamp forest, floodplains); and

· Endorheic (permanent and seasonal pans).

B.2
Level of RDM Determination

· There are four levels of determination of RDM: 

· Desktop estimate, 

· Rapid determination, 

· Intermediate determination and 

· Comprehensive determination.  

The development of RDM methodologies commenced with riverine ecosystems, and has since progressed to encompass estuaries, wetlands and groundwater.  Accordingly, the term “instream”, as contained in the  definition of RQO in the National Water Act, should be replaced with the relevant term (e.g  “lacustrine”, “palustrine” or “endorheic”), when dealing with other aquatic ecosystem components. Several of the preliminary tools for estuaries and wetlands constitute modifications of similar protocols developed for the riverine environment.

For wetlands the difference between the Intermediate and Comprehensive Reserve methods is in the level of information collected for the assessment and consequently the level of confidence in the Reserve determination.  Typically an Intermediate Ecological Reserve (IER) study will be conducted over a maximum period of 2 months while a Comprehensive Ecological Reserve (CER) study can take 8-12 months or more.  A decision as to which study approach to apply should be taken as follows:

Conduct a CER: If the wetland fulfills one of the following criteria, and the impact of proposed water uses may be large:

· Ramsar wetlands or wetlands with potential Ramsar status;

· Wetlands with national or provincial protected status;

· Large wetlands with complicated hydraulics (e.g. Pongola floodplain, Nylsvlei, Mkuze swamps);

· Large freshwater lakes;

· Wetlands fed by water sources on which major developments are planned which could cause irreversible damage to the wetlands; and

· Wetlands supporting endangered species.

Conduct an IER:  If the impact of proposed water uses is not large and the wetland does not fulfill the above criteria (see Integrated Manual), conduct an IER determination with one exception:

No Reserve Determination:

A Reserve determination is not necessary for endorheic wetlands (pans) unless they occur in areas where streamflow reduction activities are planned or where the pans themselves are  subjected to water abstraction or waste discharges. 

B.3
Integration with other components of the Reserve

The need for integration with the rivers and groundwater components of the Reserve may be ascertained using the following guidelines:

a) No Integration Necessary

The Reserve for endorheic pans can be determined independently of the groundwater and river components of the Reserve.

b) Integration with Groundwater Component only

Where wetlands are fed by groundwater only or groundwater and surface water that is not derived from a river, the wetland Reserve can be determined in collaboration with the groundwater RDM team.

c) Integration with Rivers component only

Where the hydrodynamic characteristics of a wetland are determined by river flows,the wetland Reserve should be determined in collaboration with the rivers RDM team.

d) Integration with both the Rivers and Groundwater components

Where the hydrodynamics of a wetland is determined by both groundwater and river inflows, the Reserve should be determined in collaboration with both the groundwater and rivers RDM teams.

B.4
Study Planning and Data Collection

The Minister of Water Affairs & Forestry initiates a Reserve determination (Figure B1). This will usually arise due to the need to license and manage water use in an area. The Department, acting for the Minister, defines the geographical boundaries of the study area and appoints the project team to undertake the study. 

It is the responsibility of the wetland team leader to identify significant wetlands within the study area using maps and aerial photographs of appropriate scale and to collect all relevant desktop information on these wetlands (Table B1).
A site visit to a representative sample of the wetlands should be undertaken to:

· Classify the wetlands according to the national wetland classification system (Appendix W1);

· Establish the primary water sources of the wetlands for integration with the rivers or groundwater RDM teams (i.e. surface flow, groundwater, river flow, as in Appendix W2); 

· Ecotype the wetlands to level II using the system developed for rivers (see Rivers Appendix R4); and

· Formulate the study approach.

The type of methodology to be applied is established as follows:

a) If the wetland is a Lacustrine (lake) or Endorheic (pan) wetland then the Lakes Present Ecological Status, Ecological Sensitivity and Importance and Future Management Class tools should be used or adapted to the site conditions (Appendix W3); or

b)
If the wetland is a Palustrine wetland then the Present Ecological Status, Ecological Sensitivity and Importance and Future Management Class tools should be used or adapted to the site conditions (Appendices W4 & W5).  Where palustrine marshes or floodplains are small enough to be considered riparian, their Reserve determination can form part of the Rivers methodology.  This situation is most likely to apply in the upper parts of catchments where gradients are relatively steep.

A study approach and plan should be formulated in conjunction with team leaders of studies of the other Reserve components.  Thereafter, the terms of reference (TORs) for specialist studies can be drawn up and the studies can be commissioned to provide the necessary information.  Depending on the scope and level of RDM determination required, such studies may typically include:

a) Delineation of the historical and present boundaries of the wetland;

b) Delineation of inundation, saturation and vegetation zones within the wetland;

c) Bathymetric (Lakes and large Pans) and cross-sectional surveys (floodplains and small pans) to determine geomorphology for hydraulic modelling purposes (usually in conjunction with b);

d) Appropriate studies of the invertebrates, reptiles and amphibians, fish, birds and mammals of the wetland;

e) An assessment of anthropogenic impacts on the wetland;

f) Hydrological and/or geohydrological and hydraulic modelling to determine water requirements; and 

g) Water quality studies.

The above information will then be analysed and synthesized using the appropriate level of the six-step wetland Reserve methodology (Steps 2 – 6b, Figure B1).  Once the wetland Reserve component has been determined it is integrated with the groundwater, river and estuary components of the Reserve as appropriate.

Table B1: Study information type and sources.

Data Type
Format
Source

Geology
Geological Maps

1: 250 000
Council of Geoscience

Soils
Land Type Maps
Agricultural Research Council

Climate
Evaporation, Rainfall, Temperature, etc
Weather Bureau

Physiography

Topography

Drainage

Catchment boundaries

Land use etc


Topographical Maps

1: 50 000

1:250 000

Ortho- and Aerial Photographs

1: 10 000

1: 50 000
Surveyor General

Wetland Geomorphology
Cross-sections or Digital Terrain Model
Field or Aerial Survey

Vegetation
Veld Type
Acocks and Low & Rebelo


Wetland scale
Field Survey, Literature


Threatened species
PRECIS – National Botanical Inst.

Invertebrates
Wetland scale
Field Survey

Butterflies


Wetland scale
Field Survey, Literature


Quarter degree square
Regional Museum, Regional Conservation Authority


Threatened species
National Red Data Books, Regional Conservation Authority.

Amphibians
Wetland scale
Field Survey, Literature


Quarter degree square
Frog Atlas Project, Regional Museum


Threatened species
Frog Atlas Project, National Red Data Books, Regional Conservation Authority.

Reptiles
Wetland scale
Field Survey, Literature


Quarter degree square
Regional Museum, Regional Conservation Authority


Threatened species
National Red Data Books, Regional Conservation Authority.

Fish
Wetland scale
Field Survey, Literature


Quarter degree square
Regional Museum, Regional Conservation Authority


Threatened species
National Red Data Books, Regional Conservation Authority.

Birds
Wetland scale
Field Survey, Literature, CWAC Survey, Regional Conservation Authority


Quarter degree square
Bird Atlas Project


Threatened species
Bird Atlas Project, National Red Data Books, Regional Conservation Authority.

Mammals
Wetland scale
Field Survey, Literature


Quarter degree square
Regional Museum, Regional Conservation Authority


Threatened species
National Red Data Books, Regional Conservation Authority.

Hydrology
Lakes – monthly time step data
DWAF Gauge Station Data, WR90


Floodplains – daily time step data
DWAF Gauge Station Data


Endorheic Pans – Rainfall
Rainfall Runoff Modelling


Groundwater fed systems
DWAF Geohydrological Data

Water quality
System Variables, Nutrients, Toxics
DWAF, Field Survey, Literature


























Figure B1:  Generic RDM Flow Diagram.





Check implications of desired class for Reserve and RQOs before finally setting class








10.  Monitor resource status and response to RDM implementation





9. Give effect to RDM determination


   -  Develop strategy for


   achieving class, Reserve and


   RQOs


   -  Draw up Catchment


   Management Strategy &


   implement








8.   Publish notice of RDM determination, allow comment if necessary





7.  Design appropriate resource monitoring programme





6b.  Set RQOs for each resource unit using rules for selected classes:


   -  habitat, biota, water uses, land


   based activities





6a.  Quantify Reserve for each resource unit:


   - determine water quantity


   - determine water quality


   - integrate quantity and quality


   -  integrate river/wetland/groundwater/


   estuary components





5a. Determine ecological  management classes for resource units:


   - Importance


   - Sensitivity


   - Achievability





4b.  Determine importance of resource units:


   - Ecological importance & sensitivity


   - Social importance


   - Economic importance





5b. Set management classes for resource units:


   - Ecosystem protection


   - BHN protection


   - Water users’ protection





4a.   Determine present status of resource units


   - Ecological status & resource quality


   - Water uses


   - Land uses, socio-economic


     conditions





3.   Determine resource quality


      reference conditions








2a.  Determine ecoregional types


2b.  Delineate resource units


2c.  Select sites for RDM study





1.   Initiate RDM study


   - Delineate geographical boundaries


   - Select RDM level & components


   - Establish study team composition
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