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Appendix W5:  IER (Floodplains) : Determining the Ecological Importance and Sensitivity (EIS) and the Ecological Management Class (EMC).

(Version 1.0 of Aug 1999 adapted from Kleynhans 1996 and Kleynhans 1999) 

W5.1
Introduction

"Ecological importance" of a water resource is an expression of its importance to the maintenance of ecological diversity and functioning on local and wider scales. "Ecological sensitivity" refers to the system’s ability to resist disturbance and its capability to recover from disturbance once it has occurred.  The Ecological Importance and sensitivity (EIS) provides a guideline for determination of the Ecological Management Class (EMC) 

W5.2
Overview of the methodology

In the method outlined here, a series of determinants for EIS (see Table W5-1) are assessed on a scale of 0 to 4, where 0 indicates no importance and 4 indicates very high importance (please refer to the rating guidelines for each separate determinant as discussed in W5.3 below). The median of the determinants is used to assign the Ecological Management Class (EMC) for a floodplain (see Table W5-2).  The method should be used as a guideline for the professional judgement of individuals familiar with an area and its wetlands.  The assessors must substantiate and document their judgement as far as possible for future reference and revision.

Weighting of the relative importance of the various determinants of ecological importance and sensitivity is not proposed at this stage.  However, the relative confidence of each rating should  be estimated based on a scale of four categories as indicated in the footnote to Table W5-1.  The median score for the biotic and habitat determinants (Table W5-1) is interpreted and translated into an  EMC as indicated in Table W5-2.   If the EIS Class ndicates a higher EMC than the Present Ecological Status Category (see Appendix W4) then a well motivated decision may be taken to peg the Reserve on the higher EMC.  The EMC can be set equivalent to, but not below the PES Class. 

· Table W5-1:  Score sheet for determining ecological importance and sensitivity for floodplains

Determinant
Score
Confidence

PRIMARY DETERMINANTS



1.    Rare & Endangered Species



2.    Populations of Unique Species



3.    Species/taxon Richness



4.    Diversity of Habitat Types or Features



5
Migration route/breeding and feeding site for wetland species



6.    Sensitivity to Changes in the Natural Hydrological Regime



7.    Sensitivity to Water Quality Changes



8.    Flood Storage, Energy Dissipation & Particulate/Element Removal







MODIFYING DETERMINANTS



9.    Protected Status



10.    Ecological Integrity



TOTAL



MEDIAN







OVERALL ECOLOGICAL SENSITIVITY AND IMPORTANCE 







Score guideline
Very high = 4; High = 3, Moderate = 2; Marginal/Low = 1; None = 0

Confidence rating
Very high confidence = 4; High confidence = 3; Moderate confidence = 2; Marginal/low confidence = 1

· Table W5-2: Ecological importance and sensitivity categories. Interpretation of median scores for biotic and habitat determinants.

· Ecological Importance and Sensitivity Category (EIS)
Range of Median
· Recommended Ecological Management Class


Very high

Floodplains that are considered ecologically important and sensitive on a national  or even international level.  The biodiversity of these floodplains is usually very sensitive to flow and habitat modifications.  They play a major role in moderating the quantity and quality of water of major rivers.
>3 and <=4


A

High

Floodplains that are considered to be ecologically important and sensitive.  The biodiversity of these floodplains may be sensitive to flow and habitat modifications. They play a role in moderating the quantity and quality of water of major rivers.
>2 and <=3


B

Moderate

Floodplains that are considered to be ecologically important and sensitive on a provincial or local scale.   The biodiversity of these floodplains is not usually  sensitive to flow and habitat modifications. They play a small role in moderating the quantity and quality of water of major rivers.
>1 and <=2


C

Low/marginal

Floodplains that are not ecologically important and sensitive at any scale. The biodiversity of these floodplains is ubiquitous and not sensitive to flow and habitat modifications.  They play an insignificant role in moderating the quantity and quality of water of major rivers.
>0 and <=1


D

· W5.3
Determinants for ecological importance and sensitivity of floodplains
Ecological importance and sensitivity assessment is divided into primary and modifying determinants. Primary determinants are categorised into two groups of components:

· Indigenous wetland species; and 

· Floodplain habitats .

Indigenous wetland species are assessed based on the following attributes:

· Rare and endangered species (Table W5-1 #1);

· Populations of unique species (Table W5-1 #2);

· Species/taxon richness (Table W5-1 #3).

Floodplain habitats, which are assessed on the following attributes:

· Diversity of habitat types or features (Table W5-1 #4);

· Migration route/breeding and feeding site for wetland species (Table W5-1 #5);

· Sensitivity to changes in the natural hydrological regime (Table W5-1 #6);

· Sensitivity to water quality changes (Table W5-1 #7); and

· Flood storage, energy dissipation and particulate/element removal (Table W5-1 #8).

Modifying determinants are categorised into two groups of components:

· Protected status (Table W5-1 #9).

· Ecological integrity (Table W5-1 #10).

W5.3.1
Indigenous Wetland Species

Rare and endangered species (Table W5-1 #1)

Species can be rare or endangered on a local, Provincial and National scale. Useful sources for this include the South African Red Data Books which are suitable for assessment on a National scale. However, species (or taxa in the case of invertebrates) can be rare or endangered on a Provincial or regional scale but not on a National scale. Professional judgement needs to be utilized in such cases.

Rating guidelines:

Very High - 
rating=4; 
One or more species/taxon judged as rare or endangered on a National scale (i.e. SA Red Data Books).

High - 

rating=3; 

One or more species/taxon judged to be rare or endangered on a Provincial scale.

Moderate - 
rating=2; 
More than one species/taxon judged to be rare or endangered on a local scale.

Marginal - 
rating=1; 
One species/taxon judged as rare or endangered at a local scale.

None - 

rating=0; 

No rare or endangered species/taxon at any scale

Populations of unique species (Table W5-1 #2)

Endemic or uniquely isolated species of populations (or taxa, i.e. in the case of invertebrates) are included here. This assessment should consider local, Provincial and National scales and should be treated separately from rare and endangered species (i.e. the same species should not be considered). The assessment should be based on professional knowledge.

Rating guidelines:

Very High -
rating=4; 
One or more population (or taxon) unique on a National scale.

High - 

rating=3; 

One or more population (or taxon) judged to be unique on a Provincial scale.

Moderate -
rating=2; 
More than one population (or taxon) judged to be unique on a local scale.

Marginal - 
rating=1; 
One population (or taxon) judged to be unique at a local scale.

None - 

rating=0; 

No population  (or taxon) judged to be unique at any scale.

Species/taxon richness (Table W5-1 #3)

Species/taxon richness can be assessed on a comparative basis on a local, Provincial or National scale. Strictly, this kind of assessment should be based on the grouping of ecologically similar floodplains. However, until such a system can be developed, assessment will have to be based on professional judgement.

Rating guidelines:

Very High - 
rating=4; 
Rated on a National scale.

High - 

rating=3; 
Rated on a Provincial scale. 

Moderate - 
rating=2; 
Rated on a local scale 

Marginal/low - rating=1; 
Not significant at any scale. 

(a rating of zero is not appropriate in this context)

W5.3.2
Habitats

The following attributes should be considered:

Diversity of habitat types or features (Table W5-1 #4)

Diversity of habitat types (vegetation types, oxbows, scrolls, pans) in a floodplain should be taken into consideration and assessed by using available information and professional judgement.

Rating guidelines:

Very High - 
rating=4;  
High diversity of vegetation and geomorphological structure and patchiness/interspersion.

High - 

rating=3; 
High diversity of vegetation and geomorphological structure and low patchiness interspersion.

Moderate - 
rating=2; 
Low diversity of vegetation and geomorphological structure and high patchiness/interspersion.

Marginal/low - 
rating=1; 
Low diversity of vegetation and geomorphological structure and low patchiness/interspersion (uniformity). 

(a rating of zero is not appropriate in this context)

Migration route/breeding and feeding site for wetland species

The importance of a specific floodplain in terms of the link it provides for biological functioning of other wetlands and the aquatic environment, is indicated here (i.e. connectivity). In essence the biological connectivity provided by a particular floodplain can influence its ecological importance and result in an adapted (i.e. higher) rating than it would have had if was assessed only on its own. Assessments should be based on professional judgment and available information.

Rating guidelines:

Very high - 
rating=4; 

The floodplain is Internationally important and a subcontinentally critical breeding and feeding link in terms of connectivity for the survival of wetland species.

High - 
rating=3; 

The floodplain is an important breeding and feeding link in terms of connectivity for the survival of wetland species in the subcontinent.

Moderate - 
rating=2; 

The floodplain is a moderately important breeding and feeding link in terms of connectivity for the survival of wetland species in South Africa.

Low - 
rating=1; 

The floodplain is an important link in terms of connectivity for the survival of species in the rest of the catchment.

Sensitivity to changes in natural hydrological regime (Table W5-1 # 6)

This assessment should essentially take into account the size of the floodplain available habitat types and frequency of flood events.  The presumption is that floodplains reliant on relatively large annual flood events will be less sensitive to potential anthropogenic impacts than small floodplains driven by regular small floods. Assessment is based on available information and expert judgment.

Rating guidelines:

Very High - 
rating=4; 
Floodplains of a particular size (usually "small") and with abundant habitat types supported by small regular floods (multiples per annum) easily affected by anthropogenic changes.

High - 
rating=3; 
Floodplains of a particular size (usually "small") and with some habitat types supported by small regular floods (multiples per annum) easily affected by anthropogenic changes.

Moderate - 
rating=2; 
Floodplains of a particular size (often "larger") and with some habitat types supported by large annual floods less easily affected by anthropogenic changes

Marginal/low - 
rating=1; 
Floodplains of a particular size (often "larger") and with habitat types supported by large infrequent floods (< annual) less easily affected by anthropogenic changes.

(a rating of zero is not appropriate in this context)

Sensitivity to water quality changes (Table W5-1 # 7)

This assessment should consider the size of the floodplain, available habitat types and frequency of flood events in terms of its sensitivity to water quality changes.  Larger floods will tend to dilute pollutants and large floodplains provide greater assimilative capacity for any pollutants. Assessment is based on available information and expert judgement. 

Rating guidelines:

Very High - 
rating=4; 
Floodplains of a particular size (usually "small") and with abundant habitat types supported by small regular floods (multiples per annum) easily affected by anthropogenic changes.

High - 
rating=3; 
Floodplains of a particular size (usually "small") and with some habitat types supported by small regular floods (multiples per annum)  easily affected by anthropogenic changes.

Moderate - 
rating=2; 
Floodplains of a particular size (often "larger") and with some habitat types supported by large annual floods less easily affected by anthropogenic changes

Marginal/low - 
rating=1; 
Floodplains of a particular size (often "larger") and with habitat types supported by large infrequent floods (< annual) less easily affected by anthropogenic changes.

(a rating of zero is not appropriate in this context)

Flood storage, energy dissipation and particulate/element removal (Table W5-1 # 8)

This determinant refers to the capacity of a wetland to detain moving water from overbank flow when flow is out of the channel; associated with moving water from overbank flow and/or upland surface water inputs by overland flow or tributaries.  Allocation of the energy of water to other forms as it moves through, into, or out of the wetland as a result of roughness associated with vegetation structure, micro- and macrotopography and other obstructions. The removal of imported nutrients, contaminants and other elements and compounds.   Deposition and retention of inorganic and organic particulates from the water column, primarily through physical processes
Rating guidelines
Very High - 
rating=4; 
Roughness coefficient/Storage capacity, size of the floodplain and stream order all rated High.

High - 
rating=3; 
Roughness coefficient/Storage capacity, size of the floodplain and stream order – two rate High.

Moderate - 
rating=2; 
Roughness coefficient/Storage capacity, size of the floodplain and stream order – one is rated High.

Marginal/low - 
rating=1;  
Roughness coefficient/Storage capacity, size of the floodplain and stream order – none are rated High

W5.3.3
Modifying Determinants

These determinants are taken into account as additional attributes, which may influence the rating arrived at by considering the primary determinants. This part of the assessment provides an opportunity for modifying the ecological importance and sensitivity rating of the floodplain by putting it into context with regard to its protected status  and ecological integrity..

The influence of modifying determinants should be taken into account if:
(a) If the protected status is rated higher than the ecological importance and sensitivity (EIS) of the primary determinants, then the rating for the protected status should reflect the ecological integrity more strongly than the EIS rating.  The protected status of the floodplain would lead one to expect that the EIS rating would be high anyway.

(b) If the ecological integrity of the floodplain is higher than the EIS rating for the primary determinants, then the management class should reflect the ecological integrity more strongly than the EIS rating.

Protected Status (Table W5-1 # 9)

The protected status (i.e. Ramsar Site, National Park, Wilderness area and Nature Reserve) will place an additional emphasis on the ecological importance and sensitivity of the floodplain. The importance of such areas for the protection of the ecological diversity on different spatial scales must be judged.

Rating guidelines:

Very High - 
rating=4; 
The floodplain is a designated Ramsar site or falls within some other category of protected status that reflects its importance for the conservation of ecological diversity at an international scale.

High - 
rating=3;  
The floodplain falls within a National Park or some other category of protected status that reflects its importance for the conservation of ecological diversity at National scale.

Moderate - 
rating=2; 
The floodplain falls within a Provincial nature reserve or some other category of protected status that reflects its importance for the conservation of ecological diversity a Provincial scale.

Marginal/Low - 
rating=1; 
The floodplain falls within a Municipal nature reserve or some other category of protected status that reflects its importance for the conservation of ecological diversity a local scale.

Very low - 
rating=0;  
The floodplain does not fall within any category of protected status that reflects its importance for the conservation of ecological diversity at any scale.

Ecological Integrity (Table W5-1 # 10)

An assessment of the ecological integrity and the degree of naturalness of a floodplain will place an additional emphasis on the ecological importance and sensitivity the floodplain. The importance of such areas for the conservation of the ecological diversity must be judged.

Rating guidelines:

Very High - 
rating=4; 
The flood regime, water quality and floodplain habitat are unchanged from reference conditions.

High - 
rating=3;  The reference flood regime, water quality and floodplain habitat have been insignificantly affected by human activities.

Moderate - 
rating=2; 
The reference flood regime, water quality or floodplain habitat have been affected by human activities.

Marginal/Low - 
rating=1;  The reference flood regime, water quality or floodplain habitat have been significantly altered by human activities 

Very low - 
rating=0; 
The reference flood regime, water quality or floodplain habitat have been almost completely altered by human activities.

� Ed’s note:  Author to confirm exact wording for version 1.1
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