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APPENDIX W4: IER (Floodplain wetlands): Present Ecological Status (PES) Method
(Version 1.0 adapted from Kleynhans 1996 and Kleynhans 1999)  
Introduction
The aim of this document is to provide  a method for determining, at an Intermediate level of determination, the present ecological status of palustrine wetlands according to a modified Habitat Integrity approach developed by Kleynhans (1996, 1999).  

Overview of the PES methodology
Table W4-1 details criteria for assessing the habitat integrity of floodplain wetlands and provides footnotes for allocating a score to attributes and rating the confidence level associated with each score . The criteria were selected on the assumption that anthropogenic modification of  the criteria and attributes listed under each criterion can generally be regarded as the primary causes of degradation of the ecological integrity of a wetland. On Table W4-1:

· Score each attribute according to the guidelines provided in the footnote.

· Calculate a mean score for Table W4-1 using the individual scores for all attributes.

· Provide a confidence rating for each score according to the guidelines provided in the footnote to indicate the areas of uncertainty in the determination.

Table W4-2 provides guidelines for the determination of the Present Ecological Status Class (PESC), based on the mean score determined for Table W4-1.  If any of the attributes scores < 2 (i.e., it is considered to be seriously or critically modified) this score and not the mean should be taken into consideration. This approach is based on the assumption that extensive degradation of any of the wetland attributes may determine the Present Ecological Status Category (PESC).  In any case, the mean on which the assessment of the PESC is based should be regarded as a guideline and should also be tested against the opinion of local experts.  

Biological integrity is not directly estimated through this approach though  in some systems or parts of systems, information on biological integrity is available.  In such cases, the information on biological integrity can be used as a check of the PES Category determination. The mean is used to relate the ecological state of the wetland to a particular PES Category (Table W4-2). 

Tasks in the PES methodology
The PES methodology comprises the following tasks:

W4.3.1
Literature review
A review of the literature and maps is an essential first step to the determination of the intermediate PES of a wetland.  Extensive reliance is placed during the assessment on a comprehensive information base of the wetland and its past and present characteristics. If available, reference must be made to reports compiled for developments in the catchments such as reconnaissance phase and pre-feasibility reports for dam and other developments, catchment/basin studies, impact studies and management plans. The following aspects need to be addressed specifically which relate to the assessment criteria:

(a)
Types of development and land use
Documentation on the types of development and land use in the catchment in question provides very valuable information for indicating the nature of problems in the catchment.  These can guide the assessor with addressing the pertinent components which need to be given specific attention in the remainder of the literature search. For example extensive sugar cane farming in a catchment can give an indication of the extent of irrigation return flows and industry and pertinent associated water quality variables, the extent of impoundments and water abstraction, the nature of associated industry and development, the extent of removal of riparian vegetation and exotic encroachment.      

(b)
Hydrology
The point of gathering hydrological data is to establish the degree to which those aspects of the flow regime critical to the wetland in question have been modified by various forms of development, agriculture, silviculture and any other anthropogenic influences.  This information will be used to assess the flow modification criterion of the procedure.  Every effort must be made to establish the degree to which the virgin flow regime has been altered.  The standard way in this is measured is by estimating the percentage of the virgin mean annual run-off (MAR) that presently remains at different points on the main stream and at the confluence of major tributaries.  For floodplains the changes to the nature of floodpeaks will be critical.

Hydrological data is often available in the catchment and feasibility reports and studies. However, any observed hydrological data, which is available from gauge stations, will be of great value. WR90 simulated monthly data will also be useful. In the absence of sufficient hydrological data, professional judgement will need to be applied which is reliant on the experience of the assessor.  On this basis the assessment of flow modification is inferred from the extent of different land use types in the catchment which have known impacts on flow modification such as forestry and some forms of agriculture.

(c)
Water quality
The assessment of the water quality criterion is based on the water quality information which is documented in catchment study reports and from water quality databases such as that of DWAF or large industries in the catchment which are reliant on water from local rivers or for the discharge of water into local rivers . However, the problem is that such data are largely confined to the macro-constituents which may not necessarily indicate the problems which impact on the in-stream biota. However, if this is the only data available the best use must be made of it in the assessment.  

The key water quality elements, which need to be assessed for ecological reasons, depend on the nature of developments in the catchment. For example, for a catchment which is extensively impacted by agriculture it will be necessary to investigate total dissolved solids (TDS), nitrogen in various forms, orthophosphates, total suspended solids (TSS) and to consider the distance from the known sources. For a catchment impacted by mining it would be necessary to rather concentrate on pH and total dissolved solids (TDS) and the distance from known sources.  Water quality aspects need to be compared with available water quality guidelines.. This will give an indication of conditions and the nature of water quality problems which may exist.

(d)
Erosion and sedimentation
Investigation into erosion and sedimentation will address the bank erosion and bed modification criteria of the assessment. Catchment studies frequently have information on erosion and the linkage to the nature and extent of sedimentation in the main stream and larger tributaries. Such information may also be available from feasibility studies for weirs and dams in the catchment. It is often the case that specific tributaries are more impacted than others due to different land-use practices. It is therefore pertinent to investigate sedimentation at different points in the main stream as well as on the major tributaries.

(e)
Exotic species (flora and fauna)
A description of the nature and extent of exotic plant species in catchments is commonly found in catchment and basin studies. With recent DWAF and RDP initiatives it is also possible that specific programs have been launched for the eradication and control of exotic species. Such programs will have investigated the major problem areas in the catchment and thereby provide a sound basis for assessing the exotic encroachment criterion. Regional and local nature conservation reports may also detail the encroachment of exotic species as well as exotic aquatic fauna of the rivers. Further information on aquatic fauna and specifically exotic fauna may also be available from local fishing club newsletters and circulars.  

W4.3.2
Aerial photographic assessment
Aerial photograph interpretation is one of the few ways in which an overall impression of habitat integrity can be obtained.   Depending on the scale of the photographs and whether stereoscopic pairs are available, a wide variety of data can be collected for a wetland which can aid with the assessment. However the assessor must always bear the age of the photographs in mind.  Substantial changes in vegetation, land use practices and other physical characteristics can take place in a short space of time, particularly in areas where rural densification is taking place and where agriculture and forestry are common. The value of obtainable information can vary depending on the experience of the person scrutinizing the photographs. For example an experienced person will be able to differentiate between indigenous and exotic tree species, or identify extensive bank erosion whereas the untrained eye might miss this level of detail. 
If photography is recent and of an appropriate scale, this interpretation could form the larger part of the assessment, particularly in terms of physical characteristics such as: the nature and extent of different type of land use; extent of vegetation removal and exotic encroachments, extent of erosion and sedimentation, changes in flow regime and inundation.

W4.3.3
Site visit and use of local knowledge
The site visit is also an essential part of the intermediate status procedure as it is a primary source of first hand information which can be included in the assessment.  However, extreme caution must be exercised in letting observations from easily accessible points dominate the assessment.  Access points often provide a false perception of the integrity of a wetland due to the fact that these areas are normally highly disturbed.  They are commonly characterised by extensive vegetation removal; exotic plant encroachments; inundation; bank erosion and sedimentation; impacts of local people, cattle and goats; and solid waste disposal.  If possible, elevated views of the river should be used in preference since these give a far less disturbed view of the wetland.   

It is highly recommended to contact  local people. local authorities, nature conservation staff, local ecologists and other reliable contacts, telephonically if necessary, to provide adequate insight into the characteristics of the wetland.  These people can give valuable insights into changes to the wetland that have occurred.

It is essential that the maximum benefit must be made of the site visit. Each of the assessment criteria should be systematically considered for each of the (wetland) zones and notes captured on appropriate maps of the area. This will ensure that the eventual assessments of the criteria remain consistent and objective throughout. 

W4.3.4
Assessment of criteria and generation of preliminary PES scores

The assessment of the present status criteria (Table W4-1) must be undertaken at this point and must be done with the assistance of all of the information collected. Make all assessments according to the  guidelines provided in Tables W4-1 and W4-2. 
W4.3.5
Reporting 

The final report should be as concise as possible. Assessment scores should be tabulated for the components and an explanation provided for the reasons for assigning specific scores to each criterion. Confidence ratings must be provided in the tables to indicate the areas of uncertainty in the assessment. 

Table W4-1: Scoresheet with criteria for assessing Habitat Integrity of Palustrine Wetlands (adapted from Kleynhans 1996)

Criteria and attributes
Relevance
Score
Confidence

Hydrologic




Flow modification
Consequence of abstraction, regulation by impoundments or increased runoff from human settlements or agricultural land.  Changes in flow regime (timing, duration, frequency), volumes, velocity which affect inundation of wetland habitats resulting in floristic changes or incorrect cues to biota.  Abstraction of groundwater flows to the wetland.



Permanent Inundation
Consequence of impoundment resulting in destruction of natural wetland habitat and cues for wetland biota.



Water Quality




Water Quality Modification
From point or diffuse sources.  Measure directly by laboratory analysis or assessed indirectly from upstream agricultural activities, human settlements and industrial activities.  Aggravated by volumetric decrease in flow delivered to the wetland



Sediment load modification 
Consequence of reduction due to entrapment by impoundments or increase due to land use practices such as overgrazing.  Cause of unnatural rates of erosion, accretion or infilling of wetlands and change in habitats.



Hydraulic/Geomorphic




Canalisation
Results in desiccation or changes to inundation patterns of wetland and thus changes in habitats.  River diversions or drainage.



Topographic Alteration
Consequence of infilling, ploughing, dykes, trampling, bridges, roads, railwaylines and other substrate disruptive activities which reduces or changes wetland habitat directly or through changes in inundation patterns.  



Biota




Terrestrial Encroachment
Consequence of desiccation of wetland and encroachment of terrestrial plant speciesdue to changes in hydrology or geomorphology.  Change from wetland to terrestrial habitat and loss of wetland functions.



Indigenous Vegetation Removal
Direct destruction of habitat through farming activities, grazing or firewood collection affecting wildlife habitat and flow attenuation functions, organic matter inputs and increases potential for erosion.



Invasive plant encroachment
Affect habitat characteristics through changes in community structure and water quality changes (oxygen reduction and shading).



Alien fauna
Presence of alien fauna affecting faunal community structure.



Overutilisation of biota
Overgrazing, Over-fishing, etc



TOTAL

MEAN





Scoring guidelines per attribute:

natural, unmodified = 5; Largely natural = 4, Moderately modified = 3; largely modified = 2; 

seriously modified = 1; Critically modified = 0.

Relative confidence of score:

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

Table W4-2: Interpretation of scores for determining present ecological status (Kleynhans 1999)

.

Interpretation of Mean* of Scores for all Attributes: Rating of Present Ecological Status Category (PES Category)

WITHIN  GENERALLY ACCEPTABLE RANGE



CATEGORY A
>4; Unmodified, or approximates natural condition.


CATEGORY B

>3 and <=4; Largely natural with few modifications, but with some loss of natural habitats.

CATEGORY C

>2 and <=3; moderately modified, but with some loss of natural habitats.

CATEGORY D

=2; largely modified. A large loss of natural habitats and basic ecosystem functions has occurred.

OUTSIDE GENERAL ACCEPTABLE RANGE

CATEGORY E
>0 and <2; seriously modified. The losses of natural habitats and basic ecosystem functions are extensive.

CATEGORY F

0; critically modified. Modifications have reached a critical level and the system has been modified completely with an almost complete loss of natural habitat.

*: If any of the attributes are rated <2, then the lowest rating for the attribute should be taken as indicative of the PES category and not  the mean.
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