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2. ASTRATEGY FOR THE EFFECTIVE TRANSFER OF KNOWLEDGE AND
TECHNOLOGY IN THE KNPRRP

Links between research institutions and their clhients (water users, land users, research
managers, catchment management forums, policy makers, ete.) are vital for successful
technology development and delivery. A number of imtiatives were recently launched in
South Africa, which provide an ‘cnabling environment’ wherein these essential links
could be established. These initiatives are Integrated Catchment Management (ICM) of
the Department of Water Affairs and Forestry, the Landcare Programme of the National
Department of Agnculture, and the Integrated Environmental Management (IEM) of the

Department of Environmental Affairs and Tourism.

A multi-level (hierarchical) stakeholder approach holds promuse to serve as a framework
for technology transfer and to serve as a platform from which to launch current and future
rescarch and decision support products on water quality. A proposed multi-level
stakcholder framework for application in water quality management and based on the
framework for Landcare, is shown in Figure 2.1. The components of this framework are
The Top-Down Leg and The Bottom-Up Leg, which are the most prominently integrated

on the Catchment level,

Government, national- and international rescarch organisations usually take a lead role in
the ‘top-down’ approach. In response to the failures of applying only a top-down
approach, the development process in general has literally been turned upside down by
using a bottom-up approach in addition to a top-down leg during the last decade. The key
aspect to this approach has been to place people at the centre of their own development.
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The bottom-up leg represents the individual stakeholders (water and land managers or
users). the stakeholder groups and the stakeholder networks. It accommodates the will,
wishes, and wants of the people and indicates that the key to sustainable water and land

management lies with the people.

The main initiative at the carchment (primary, secondary and tertiary) level, is the
development of a strategic or integrated catchment management plan, which is usually
done on a 1:50 000 1o 1:250 000 scale. This is the level where the integration of the
top-down and bottom-up legs is the most prominent and forms an important link
between the technology development and technology transfer activities.

Water resource modelling is one technology fundamental to the concept of integrated
catchment management. Together with the goals of water resource modelling, the process
of horizontal integration will be appropriate in terms of broadening participation (Dent,
1996). The process of horizontal integration would help to extend and strengthen the
processes of technology development and transfer within the mulu-level stakcholder
framework (MLSF).

The new approach to sustainable and integrated water and land resources planning
and management which includes the multi-level stakeholder framework, stresses
three things: Information, involvement and joint decision making by all
stakeholders. When people are informed and involved, they are halfway to being
satisfied. When they participate in decision-making, they are three quarters of the way to
being satisfied. When they understand that they have negotiated the best result possible,
they are almost always satisfied. When they are part of a development partnership, they

are usually enthusiastic and more than sausfied (FAO, 1996).
Therefore, the key to the successful transfer of technology lies in an effecuve link

between the bottom-up and top-down processes. The mechanisms of integration,

communication and participation, which form the effective links between the various
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Multi-level stakeholder framework (MLSF)




Needs assessment

Needs assessment has been defined as “the systematic process whereby reievant
needs are documented™' (Etling and Smith, 1994 as quoted by Dorward, Shepherd
and Wolmer, 1997). This definition applies to development or research
interventions. Needs assessment for research involves the identification, definition
and prioritising of water and land users’ problems, risks and opportunities that
appear susceptible to intervention. The process can thus be thought of as having
two distinct stages: the diagnosis of researchable constraints and the evaluation of

research opportunities (Dorward er al., 1997).

Stakeholder needs

The stakeholder needs are the products of the needs assessment process. The
process applied in this study identified not only the specific water quality issues
within the KNPRRP catchment arcas, but also determined the research and

technology development needs of the various stakeholders.

Research and development

Research and development (R&D) in natural resources management can be
classified into five broad categories in terms of the relationships to science /
technology development and to knowledge / dissemination / adoption. These
categones, ranked according 10 its ability to meet the requirements of a systems
approach, are participatory research, adaptive research, applied research, diagnostic

research and basic research.

Appropriate technology

The “demand driven” approach (based on the stakcholder needs assessment)

requires, for its success, the development and availability of appropriate (relevant)
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Because the respondents were not required to motivate or further prioritise their answers,
comments cannot be made on the reasons and considerations behind their perceptions.
The results do indicate that the differences between the level of knowledge and
availability of technology on the one hand, and the urgency and importance of
information needs as identified by the respondents on the other, show a strong research

and implementation need for most of the categories.

Within the categories used in the survey, the greatest need was found by the respondents
to be the implementation of validated and catchment-relevant prediction tools. A great
deal of research was also judged to be needed to refine water quality criteria for river
reaches, to determine the impacts on water quality, to manage the quality of water, and to
find effective ways to transfer and communicate water quality issues to all the different
stakeholders. Other water quality issues were also rated as important and presented in

Chapter 4.

Even though this survey was based on a limited number of respondents, the results
indicate that such a survey method, administered to more respondents from each of the
different levels of stakeholders, will produce useful information to guide future research
strategies for the KNPRRP, and also on a national scale. Such surveys can also serve to
introduce the concepts of ICM and CMAs to many of the respondents, and establish the

beginning of a communications network or ‘soft system platform” as indicated in Chapter

2.

5. CONCLUSION AND RECOMMENDATIONS

The multi-level (hierarchical) stakeholder approach to sustainable natural resource
management that we propose, holds promise to serve as a platform from which to launch
new research, decision support products. initiatives, as well as to serve as a framework
for integration, communication and participation and consequently technology transfer. A
prominent and important part of the multi-level stakeholder framework (MLSF) is the

addition of, or more widely employment of a bottom-up approach. The key to this 1s to
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basis) are ideal catalysts and indeed vehicles to engage teams in deeper set systems of

learming and allow them to experiment with the consequences of their thinking.

It 1s clear that a senes of changes in the practice of R&D within the KNPRRP is required
if the adoption of new and appropriate technology by all stakeholders is to become a
reality. Group leaming in practical settings, in particular, 1s now what is required on a

greater scale.

To achieve this, we recommend the following:

Recommendation 1. We propose that a multilevel (hierarchical) stakeholder approach
to sustainable natural resource management be considered (Figure 2.1) as the basis for
further acuvity, as it shows promise for finding feasible, acceptable, viable and

ecologically sound solutions at different scales.

Recommendation 2. We propose a strategy by which water quality research, but also
other water issues, can be addressed within the KNPRRP. This strategy is presented in
Figure 3.1, and 1t features the MLSF as a focus for needs assessment and technology

transier.

Recommendation 3. We recommend that surveys via questionnaires be used to derive a

needs assessment.

Our limited survey showed that Criteria, Prediction Technology, and Technology

Transfer are perceived to be priorities for research.

We do, however, recommend that a more "streamlined” questionnaire for interviews be
used, based on the present one, as well as taking account of the needs identified by this
survey. A section on prionitising needs relative to cach other, should also be included at
the end of each interview. Different questionnaires can be developed 1o survey the needs

of users at differemt levels of the MLSF. We also recommend that a sociologist be

Xn
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CHAPTER 1
INTRODUCTION

L1 BACKGROUND AND MOTIVATION

Despite the fact that there are many pressing water quality problems in the perennial
rivers flowing through the Kruger National Park, the Kruger National Park River
Rescarch Programme (KNPRRP) has not effectively engaged water quality issues.
However, the extension of the programme to include other rivers and the upper

catchments opened the door for a renewed thrust.

The sub-programme of the KNPRRP on research has identified two prionity research and
technology transfer needs for the remainder of Phase 11 of the programme. One of these
15 to generate an explicit thrust to improve our understanding of water quality issues in
the catchments of perenmial rivers of the Kruger Natonal Park (KNP) and to transfer
existing knowledge to catchment fora. The strategy of the KPRRP and Park Management
10 engage other parties in the catchment in explicit Integrated Catchment Management
(ICM) requires that there is a solid grasp of what the issues are, what can be done with

existing information and where future research should focus.

1.2 OBJECTIVES

The project had four specific objectives:

1. To review the existing knowledge of current water quality issues of the perennial

rivers flowing through the KNP, and the available technology for dealing with water

quality issues.
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CHAPTER 2

A STRATEGY FOR THE EFFECTIVE TRANSFER OF KNOWLEDGE
AND TECHNOLOGY IN THE KNPRRP

2.1. INTRODUCTION

Implicit in rescarch and development (R&D) is the transfer of new or improved
technologies that are:
a) relevant to the stakeholders’ needs and production objectives, and

b) appropriate 1o the stakeholders’ operational circumstances and resources.

Marsh (1998) mentioned that the theory underlying the adoption of new or improved
technologies suggests that it is important for research to be able to:

* demonstrate a need, or respond to an expressed need.

* demonstrate an observable difference in on-site situations: and

* demonstrate a measurable benefit in line with individual objectives.

Marsh (1998) stated that if these criteria are not met, the research products will unlikely
be adopted volumarily. For technologies that have slow and indirect effects, Pannel
(1999) swrongly emphasised the importance of the second point, stating that: “Scientists
need to consider ways to increase the observability of results from tials of such
technologies, ways to help water and land users recognise that the technology is what is

causing the results, and ways to allow results to be observed sooner™.

Research effort is wasted if it does not lead to wide scale adoption by the stkeholders at
whom it is directed. By wide-scale adoption is meant the sustained use of new or
improved technologies by a large portion of the specific stakcholder group or community.

Links between research institutions and their clients (water users, land users, research







2.2. INTEGRATION, COMMUNICATION AND PARTICIPATION

According to Pieri (1997), centralized top-down methods for technology development
and transfer (i.e. a public research and extension driven model) have significant
weaknesses in dealing with diverse production systems with a high level of biological
interaction as well as a high level of social integration. There is a need to move from a
prescriptive approach towards an integrated approach of the physical planning and the
social and institutional dimensions of catchment management. According to Dent (1995)
‘dis-integrated” scientific efforts are an ineffective base from which to contribute to water
resources modelling. and hence to integrated management of catchments. It is well
recognised that the most serious problems in achieving the integration of catchment
planning and management are not technical, but social. It is also acknowledged that this
integration should be developed and maintained at the lowest possible level (grass-roots),
using demand-based approaches and involving all stakeholders in decision making. For
example, in rural areas individual farmers, residents, and catchment groups should be the
engine of this integration. But crop and stock farmers are not the only users, and at
district, sub-national and national levels, different stakcholders may have conflicting

views about best water and land management practices (Pieri, 1997).

Many authors in South Africa stressed the need for proper participation, communication
and integration in natural resources research and management. Among these are Dent
(1995, 1996, 1998), Maaren and Dent (1995), MacKay (1994), Rabie (1996), Van Zyl
(1995), Versfeld (1995), Walmsley (1992) and Department of Water Affairs and Forestry
(1996). Dent (1995) wamed that there was a perception in management circles that water
resource modelers and managers have failed to contribute meaningfully to integrated
water resources (or catchment) management in South Africa. Such perceptions could
affect the public support and funding for the research required to improve our water
resource modelling efforts, and therefore our ability to contribute. through basic and

applied research.







b) assist managers to make decisions regarding short and long term management of
aquatic ecosystems in general,

¢) provide protocols for communication between managers, reseachers and
stakeholders in order to allow all to participate in the setting of long-term
conservation and/or management goals for nvers, in local, provincial, national and
international contexts;

d) allow the identification and prionitisation of research activities which will meet

information requirements either in advance or during decision-making.

This DSS approach represents a way to structure the involvement of researchers,
specialists, stakeholders and managers in integrated river management issues. This would
allow the most appropriate (or problem onentated) methodologies, information, people
and expertise 10 be accessed and unlised in niver management decision-making. It
therefore forms an integral part of the KNPRRP research strategy on water quality (See
Figure 3.1).

Dent (1995) referred to the widespread agreement on the view that successful integrated
catchment management for sustainable development will require broad participation by
all stakeholders and intensive communication in order 1o faalitate the compromises, trust
and faith which are necessary in such a process. The process will require bargaining or
negotiation on an ongoing basis. The quality of the negotiations will depend largely on
the quality of the information available to all parties, and the levels of understanding of

the 1ssues

It is clear that the ultimate success of technology transfer initiatives in integrated

catchment management depends on meaningful participation and communication of all

stakeholders. This is difficult to achieve and currently presents a formidable challenge to

the KNPRRP.
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management and based on the framework for Landcare, is shown in Figure 2.1. The

components of this framework will now be discussed in more detail.

The Top-down leg (Fig. 2.1)

Govermnment, national- and international research organisations usually take a lead role in
the ‘top-down" approach. Technology, information, legislation, catchment plans and / or
decision support systems (information systems), momtoring and auditing, etc. are
provided and / or supported from ‘the top’ at any scale or level. In reality, it usually
happens on scales of 1:100 000 to 1:1 000 000 mainly due to a shortage of applicable
data on larger (more detail) scales and to the inability of institutions to produce bottom-
up mnanves. Although this approach i1s common to many forms of geo-information
handling, it is not particularly suitable for integrated water and land management and
technology transfer for several reasons. The main reasons according to Burrough (1997)
are:
* good decision-making requires specific data and not data resulting from spatial
generalisation, reclassification and translation;
* generalised top-down methods ignore local conditions:.
* the hierarchies and classifications used for aspects of the natural world do not
necessarily have direct counterparts in the socio-economic fabric of water and land

Uscers.

Continuous and active communication and exchange of information between researchers
and policy-makers 1s essential to show that the research programmes are congruent with
the development plans, and that the realisation of development targets is largely
dependant on the effective implementation of the results of this research. The need to
convince policy-makers of the potential inherent in applying the results of research on a

national scale is as important as publishing papers. Doing good research is not enough, it

must be perceived as an effective tool in promoting development (Amon, 1989).
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community-based knowledge and actions to be prioritised in relation to new knowledge
and technologies entering from outside. Outside sources are still needed for solving
specific problems or for understanding the basic processes at the field and / or catchment

scale and bevond.

The best base on which to prepare the physical land management plan is an aerial photo.
The planning process focuses on simplicity and flexibility with a bottom-up approach as
its most important feature. This means that the land user takes ‘ownership’ of the
planning of his land (meaning soil, water and plants). The land users, usually with the
assistance of an expert (e.g. a planner or facilitator), do their own thinking or planning
(i.e. the mapping of natural resources together with film overlays). These overlays
normally include the natural resource capabilities (land classing), envisaged layout of
land use improvements, fencing and contouring. In some cases GIS can be used to
prepare and display the land management plan. The land users are consequently involved
in ‘on-farm / site’ research and are seen as co-researchers in the development of land
management practices. Local (and indigenous) knowledge and scientific knowledge

(technology) are integrated in the search for applicable practices.

The Group level: Stakeholder (Catchment / Landcare / Waterwatch) group activities

A typical catchment group (Fig. 2.1) would consist of actual stakcholders, or stakeholder
representatives. At grassroots level the group would collect the necessary information for
decision-making and negotiate its own management plan. At the same time the group
would be able to pass information upwards, either to the appropriate government
institution, or to the next higher group or network (Fig. 2.1). Where the group finds that it
faces constraints or problems due to lack of information, or due to the existing social or
legal framework. the difficulty, indicating the need for change, is passed upwards to the

next institutional level (FAOQ., 1997).

The structure and organisation of individual groups at grassroots level should be

appropriate 1o the customs and cultural norms of the country and the area. It is essential




ow local people the treedom to orgarmse themselves, 1o debate and to contnbute

(FAO, 1997, Dynamic group extension and communication processes are seen as an

important basis for the communication and transfer of new or improved technology.
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* Provide a forum for conflict resolution;
® Establish real needs instead of perceived needs;

* Ensure effective use of funds.

The Catchment level

The main initiative at the primary, secondary and tertiary catchment (district) level (Fig.
2.1), is the development of a strategic or integrated catchment management plan, which is
usually done at a 1:50 000 10 1:250 000 scale. This is the level where the integration of
top-down and bottom-up legs is the most prominent and forms an important link
between the technology development and technology transfer. Tainton (1995; as

quoted by Dent, 1996) describes integrated catchment management as follows:

“Integrated Catchment Management (ICM) invoives the holistic use of the
resources of an area, using the whole catchment as a unit tn its own right or
as an imtegration of its sub-catchments. Central to this concept is the co
ordinated use and management of land, water, vegetation and other
phvsical resources and activities within the area of the catchment. Because
of the importance of water 1o man and because water integraies many
aspects of land use on any system, it is logical that the water catchment
should form the basis of the geographical units used in land-use planning.
Such arguments rest on the recognition of the river as the natural unit of
management, and that other man-made and administrative boundaries are
inherently unnatural. All the interactive activities within a catchment need
to be drawn together in any such exercise, with water quality and quantity
being used as the vardstick by which the success of the catchment

management (including land use and managemeni) is evaluated.”

If integrated catchment management is to be effective, all the institutions with their
different imtiauves (Landcare, ICM and IEM) and all the stakeholders in the catchment

must support the catchment management initiative and agree on the objectives which







environment within which integrated natural resource (especially land and water)
management takes place. Based on this, it becomes obvious that dis-integrated scientific
efforts are an ineffective base from which to contribute to integrated management (Dent,
1996).

Dent (1996) stressed that through the wise use of installed modelling systems, society
could begin to move towards the goal of integrated catchment management. Such a
process would seek to achieve a level of interaction between individuals, organisations
and disciplines such that we can collectively, imeously, wisely and cost effectively visit
the consequences of our past and present, and anticipate the consequences of proposed
actions. These models will enable us to compress time and space sufficiently for us to

visualise and quanufy these consequences.

The parallels in water resource modelling are whether to develop or assimilate expertise
that is outside of a scienuist’s core competencies (vertical integration). Alteratively, a
scientist may decide to co-operate with persons from other groups in order 1o integrate
the different core competencies (horizontal integration). This is the classic ‘make or buy’
dilemma. If we consider the goal of all water resource modelling efforts to be to provide
meaningful contributions to integrated natural resource management, then the lessons and
skills lcarned through the process of horizontal integration will be appropriate. They will
be appropriate in terms of broadening participation which is necessary to foster the
process of integrative bargaining which attempts to achieve win-win situations (Dent,
1996). The process of horizontal integration would help 10 extend and strengthen the
processes of technology development and transfer within the multi-level stakeholder
framework (MLSF).

2.4, INTEGRATING THE MLSF APPROACH WITH WATER RESOURCES
MODELLING: A SYSTEMS APPROACH

According to Réling (1997), the introduction of systems thinking has had major benefits
in the practical world of purposive change. This has allowed an integration of disciplines

such as hydrology, climatology, soil science, physiology, agronomy and even economics
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into ‘theoretical production ecology’ and useful simulation models, which commands
international attention. However, it is relevant to this study to make a distinction between
hard and soft systems. Hard systems thinking. such as computerised simulation models.
assumes that real svstems exist independently of the human observer. One can therefore
make models of existing svstems. Hard systems are generated when vou map a real

system against a ch hosen space-time scale

Hard svstem models of the life sciences, such as ecology, pinpoint human activity as the
cause of our predicament. They indicate the critena for the kind of management required
for a sustainable global society. However, they must leave begging the question how the
implicit transformation of societv can come about. Hence thev seck to develop
interdisciplinary collaboration with economists in exciting new approaches which
challenge the disciplinary organmization and management of acadenmua. Soft systems

thinking provides a useful basis for such interdisciplinary collaboration.

Soft systems. which deal with purposive human activity systems, differ from natural (e
plants) or designed (e.g. computer models) systems in two major wayvs. First, they are
suided by reasons and not driven by causes. Second. they do not have assumed goals:
nstead. the major 1ssue is how thev @rive at shared svstem goals (Roéling, 1997)

Roling (1997) described how sofl svstems thinking are used to form a “platform for wate
and land) use management’, 1.¢. to construct a soft svstem among the stakeholder groups
based on shared leaming, negotiation and accommodation. The platform perspective
implies attention to sofl svstem methodology. participatory approaches, mediation and
methodologies for the facilitation of social leaming so as to take stakeholders along a
learning path towards effective platform development. The MLSF approach could
consequently be viewed as a “soft svstem platform” for water resource management and
technology transfer in the KNPRRP. The idea that a syvstem perceived as “hard’ (such

as water resource modelling) requires a “soft” platform to manage it sustainably

leads us to ‘coupled systems’




Consistent with the notion of a coupled system, is Holling's (1995; as quoted by Réling,
1997) notion of adaptive management, which is viewed as crucial relevance for
sustainable water and land management. The essence of adaptive management is that it
treats management actions as potential leaming opportunities that can feed back more
reliable information to improve decision-making (Lancia, Nudds and Morrison, 1992; as
quoted by Rogers and Biggs, 1999). The coupled system is relevant because water and
land use can be considered as a system that couples a)a sysiem perceived as hard and b)

a platform. Coupling occurs through adaptive management which is based on:

* learning

* making visible the state of the water and the land

* monitoring the impact of human activity

* negoniating agreement with respect to the norms for sustained use of the land

* collective action, for example, with respect to resolution of distributive conflicts.

Such a coupled system seems essential for sustainable water and land use, because it is
only in such coupled systems, at different system levels, that negotiated self-restraint of
human greed seems possible (Roling, 1997). It supports the strategy proposed by Rogers
and Biggs (1999) that the integration of value systems, endpoints and indicators of
ecosystems health or ecosystem integrity forms the comerstone of a consultative
management process for the rivers of the KNP. According to Beek, De Bie and Driessen
(1997). the latest land use planning strategies recognise the importance of a multi-
stakeholder approach. Furthermore, it recognises that decisions have a bio-physical
component, dealing with the bio-physical performance of specific land use systems (at

various scales): and a socio-economic component, the decision-making process itself.

Coupled with the MLSF approach, which could be viewed as a “soft system platform’ for
water resource management and technology transfer in the KNPRRP, is the water
resources modelling approach. Water resources modelling is in pursuit of ‘enabling
technology for adaptive management in integrated catchment management’, This “hard

system’ paradigm views models (including rule based rcasoning systems) as living
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repositories for the knowledge which the collective scientific community has about the
specific catchment. According to Garforth and Usher (1997) the merit of systems models
lies partly in their abandonment of unilincar metaphor - flow, transfer, ‘downstream” -
and their portraval of elements mutually influencing each other, with control mechanisms
operating at various levels. They also deal more effectively with the complexity and

diversity of information sources and channels.

[t 1s important to pause for a moment to consider these forces and likely responses by the
top level scienufic consultant groups which will inevitably emerge 10 advise various
stakehelder groupings. It is here that the scientific, computer. business and social science
worlds will integrate to form the new paradigms. On the one hand, the abovementioned
paradigm shifts have been made possible by high speed computer processing. large data

bases. geographic information systems. wide area networks and high quality graphics
including multi-media, images and amimation. The development and existence of such
computer software installations mean that we can begin to think in terms of new
paradigms when we consider the challenges of mulu-disciplinary scientific teams
working on these catchments. The goal of broadening participation 1s thus brought a step

closer. (Dent. 1996)

Following international trends. there is a growing number of modelling svstems being
installed for integrated water resources management on a catchment basis in southemn
Africa. Such svstems are being installed for operational use in ongoing learning. rescarch.
strategic planning and consensus building amongst role players in the Catchment
Management Agencies (CMAs). These mnstalled svstems are poised to change
fundamentally the way modelling is approached in southem Africa. They are a logical and
irreversible response to the enormous forces which have led to the revision of the South
African Water Law and the water resources management paradigms (Dent. 1999). The
Hyvdrological Simulatuon Program Fortran (HSPF) is a kev component of a number ot
successful stalled modelling svstems tn the world today.  According 10 Dent (1999),

installed modelling svstems like HSPF will be a significant contribution towards making the




implicit mental models of the stakeholders explicit and hence contribute to management,

change and resolution of conflict in the social process (soft system) of water allocation.

Dent (1999) argued that being able to program the IF, THEN, ELSE type Conditional
Special Actions in the user control input, HSPF is able to model feedback consequences
of human interventions in the natural water resources systems in catchments. Réling
(1997) stated that modelling has become the basic methodology to bring the human
element into natural science. It profits from the expansion of human cognative ability by
computer technology. Computer-assisted modelling however, cannot deal with the human
factor. This has meant that people have not been taken into consideration. Roling (1997)
went further by saving that the masses of words of the social scientists and the models of
the natural scientists remain separate and without operational linkage. Participatory
approaches which involve people in constructing their own reality (possibly with the aid
of models) and in agreeing on their own reasons for collective action promise to be much

more powerful

What is left 1s shared learning, negotiation, accommodation of conflicting goals, building
rich pictures from multiple perspectives, consensual approaches to the resolution of
distributive conflicts. covenants among stakcholders in natural resources, bur above all
agreement to do things differently and collective action based on shared learning at
different levels of social aggregation, i.e. differemt stakeholder ievels. In other words,
what is left are solutions which emerge from interaction. From these comes a different
portfolio of interventions, including mediation to resolve conflicts, facilitation of leaming
and participatory approaches that involve people in negotiating collective action. The

future emerges from interaction.

What does this (coupled system) mean for the natural sciences (including water resource
modelling, agriculture, etc.)? According to Roling (1997), it means that computer-
enhanced modelling. including such tools as GIS, GPS, simulation models, remote
sensing and so forth, become tools for interactive learning, i.e. they are not only models

for leaming by scientists with some vague assumed impact on policy or public opinion,
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they are first and foremost tools for learning by water and land users themselves.
and thus serve as a basis for technology transfer. According to Dent (1999), models
are ideal catalysts and indeed vehicles to engage teams in deeper sets of systems
learning and allow them to experiment with the consequences of their thinking.

[he strategy proposed by Rogers and Biggs (1999) compares well with the coupled
svstem, especially if a deliberate effort is made 1o include these above-mentioned issues
[he strategy has been to develop a consultative management process in which
interactions between stakeholders, managers and researchers are facilitated by a decision
support system (DSS) (Breen, Quin and Deacon, 1995; as quoted by Rogers and Biggs,
1999). The process consists of three subscts of activities. One subset is the Operational
Framework. which relates fairly well with the “soft svsiems platform” of the coupled
system. [t has two functions: a) To set and evaluate attainable and acceptable goals which
retlect the desired future state for the rivers. Attainability must be judged on the basis of
ecologically realistic targets and the operational capabilities of management. Acceptable

goals will meet the various stakcholders’ broad aims. b) To select and implement

appropriate management actions

lhe second and third subsets cuivities are a Predictive Modelling Framework and a
S m Response Framework. respectu [hese subsets com vell with the “hard
svstem”™ component. i.¢. the water resources modelling approach and the installed
modelling approach. This second subset is for prediction of the consequences of
management actions and of system changes in general. It aids in evaluating the
acceptability of the consequences of management acuons. The System Response

Framework 1s for monitoring system response 10 management actions and natural

disturbance or change, and for auditing the attainment goals (desired state)




2.5. DISCUSSION OF KEY CONCEPTS. DEFINITIONS AND ELEMENTS OF A
MULTILEVEL STAKEHOLDER FRAMEWORK

2.5.1. Stakeholders

A ‘stakeholder’ is anyone who has an interest in or is affected by an issue or activity or
transaction and therefore has a natural right to participate in decisions relating to it. A
farmer may have a ‘stake’ in the management of irrigation water from a common source,
or in decisions about grazing rights on communal land. A group, or several groups, may

have an interest in the use of particular resources, such as a forest or a niver.

According to Pieni (1997), there are many categories or types of water and land users. All
these must be identified to establish the respective hierarchy of needs. These users vary
from place to place, but collectively they make up the major stakeholders in the process

of water and land use planning and management.

Table 2.1.  The different stakeholder groups within the context of the KNPRRP.

LEVELS MAIN INTERESTED AND AFFECTED PARTIES

NATIONAL National Dcpmmc.nls of Water Affairs and Forestry (DWAF), Environmental
Affairs and Tounsm (DEAT) and Agriculture and Land Affairs (NDALA),
National, regional and mtemational research orgamisanions | Universities: SA

National Parks

PROVINCIAL Provincial Departments of Environment and Tounsm and of Agnculture;

Provincial Park Boards: rescarch organisations

CATCHM!NT Catchment forums, research institutions and mosvements (RNPRRP, Working

for Water, River Health); NGO’s: Landcare

NETWORKS Commumities: commumity associatnons, Working for \Water: Landcare

networks: NGO's;

G—ROUPS Land uscr (farmer) groups. discussion groups, privale research and
development groups; NGO's;

Tuo'v'o-uALs Land users (commercial and small-scale farmers. pnvate game farm and -park

OWneTs; pnvate land owners: mines; industnes
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people in the project area. and incorporates an element of accountability
on behalf of the implementing agency to the people concerned. ™ .
According to Hutchinson and Toledano (1993), the incorporation of the intended users or
clients as part of the project team will contribute to the transfer of knowledge in two
ways. Firstly, client participation will help 10 improve the overall quality of the activity
by defining an important problem to address. Incorporation of the client or potential user
in the design. execution and evaluation of the activity ensures that an actual problem is
addressed and that solutions are presented in an institutionally acceptable form. Secondly,
giving the clients a vested interest in the success of the activity helps to ensure their full
participation. Once familiar with the activity, they are in a position to see that it will be

continuously used.

In summary, the new approach to sustainable and integrated water and land
resources planning and management, which includes the multi-level stakeholder
framework stresses three things. Information, involvement and joint decision
making by all stakeholders. When people are informed and involved, they are halfway
to being satisfied. When they participate in decision-making, they are three quarters of
the way to being satisfied. When they understand that they have negotiated the best result
possible, they are almost always satisfied. When they are part of a development

partnership, they are usually enthusiastic and more than satisfied (FAO, 1996).

2.5.3. Landcare

Landcare is about managing land, water, plants and animals sustainably and productively.
In essence Landcare aims to have all land used according to its capability, to plan
management on a catchment or district basis, to involve all land users in the community
and to encourage the adoption of a land ethic by the commumty nation-wide (Roberts,
1994). As such, integrated catchment management and planning forms one of the pillars
of Landcare.
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2.5.4. Where should the *‘top-down’ and ‘bottom-up’ process meet?

easi ent ] up processes can meet I
¥ " | y A \ ) 0 ' { cse at ¢ ot a the fitt re
isually 1n a catchment forum. However, to facilitate and strengthen the

integration process in view ol technology transfer, lupdu\\n and huuom-up
processes are needed at all the levels of the MLSF in various degrees of intensity,




dimensions of the multi-level stakeholder framework, are consequently seen as essential

building blocks for technology transfer




CHAPTER 3

A STRATEGY FOR WATER QUALITY RESEARCH AND THE
ENHANCEMENT OF THE KNOWLEDGE BASE

In the previous chapter we introduced the concept of MLSF as the basis of etfective
transfer of knowledge and technology in the KNPRRP. In this chapter we integrate the
MLSF concept into a larger framework that deals with research and technology transfer,
based on the needs as wdentified by the MLSF. Water quality. one of many water related

1ssues. 1s used as an example. The strategy we propose 18 summansed in Figure 3.1, This

chapter discusses this strategy in detail. The numbers of the sub-headings in this chapter
are keved 1o the numbers in Figure 2 1 Examples of the practical application of this

strategy are given at the end of this chapter.

! MULTI-LEVEL STAKEHOLDER FRAMEWORK (MLSF)

\ “multi-level (hierarchical) stakeholder approach to sustainable natural resource
management shows prom for finding feasible, acceptable, viable and
ecologically sound solutions at different scales. It also holds promise to serveas ¢
platform from which to launch current and new research and decision support
products and initiatives and 1o serve as a framework for technology transte:

This approach would greatly assist in facilitauing participation of and
communication between all stakeholders in a catchment that could concervably

affect or be affected by water quality. It relies on bulding partnershups for the

ievelopment and delivery of innovative technologies. drawing upon an interactive
establishment of major stakeholders needs that stem [rom thewr perceptions an i
R e e : I varmives hivh level of social
prionties regarcing wWaler Quality 1ssues. It reguires a ugl 1 ieve OC1al
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When adopting the multi-level stakcholder approach to water quality research and
technology transfer in the KNPRRP, the vanious dimensions of sustainability have
to be weighed against one another in a negotiated, i.¢., participatory approach that
does not discriminate against, or favour particular actor categories. For example,
scientific information must be coupled with indigenous knowledge to offer a better
basis for decision-making in the negotiation processes. Here, applied geo
information may inter alia serve as an appropnate tool to facilitate communication
in negotiation processes. Experience worldwide has already demonstrated the
multi-level dimensions that have to be considered in order to attain longlasting
solutions. The real strength of the multi-level stakeholder approach is that it does
not provide a predetermined concept, but offers a framework and a procedure for
working towards a common point of view and defining the next steps to take

(Hurmi, 1997).

NEEDS ASSESSMENT

Needs assessment has been defined as “the systematic process whereby relevant
needs are documented’” (Etling and Smith, 1994; as quoted by Dorward, Shepherd
and Wolmer, 1997). This defimition applies to development or research
interventions. Needs assessment for rescarch involves the identification, definition
and priontising of water and land users’ problems, nsks and opportunities that
appear susceptible to intervention. The process can thus be thought of as having
two distinct stages: the diagnosis of researchable constraints and the evaluation of

rescarch opportunities (Dorward er af., 1997).

Institutional arrangements should exist through which all stakeholders are
represented in an informed negotating process which leads to an agreed water
quality research and development plan that is in the long-term interest of all of
them. The essence of negotiation among stakeholders is that all the groups who

will be affected are fairly represented in the discussions. This helps to ensure that
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all interests are catered for, and also that the results will be accepted by all the
actors. However there are many cases where it i1s impossible for all stakeholders to
participate personally in all aspects of the negotiating process. Up to the present
time the only way that such situations have been handled is through some form of
esentation (FAO. 1997). [denutving stakeholder needs on water quality issues
s not a stauc and intellectual exercise. but involves a dynamic conflict resolution
process among actual and potential stakcholders (Pien, 1997). A successful
decision-making process on water quality issues can be seen as a negotiated
agreement in which all stakeholders feel that they have achieved maximum
possible satisfaction of their needs and objectives. The process must also result
in resources being used in an efficient way in order to maintain or improve the

water quality in the catchment.

-~ - 1 s -

The first requirement of effective stakcholder representation during the process of
weeds assessment 1s that the person selected should represent an identified group of
8¢ " g r ¥ Al t etk - IS M t Or )
stakeholders of a parucular type. All the stakeholder groups must therefore be

represented in the negotiating process. This also ensures that decision-making 1s
ot 1aken over by one particular economic or social group. The second requirement
h ! & !

Is for some torm of forum or tramework within which negotiations will take place

Ditterent forms of conthict resolution are appropriate at ditterent levels

\nother requirement for the enhancement of needs assessment i1s to select an
appropriate approach or technique to be used for the assessment of stakeholder
neads on different levels. Parucipatory rural appraisal (PRA) or -assessment 1s
becoming increasingly popular in many people-centred (bottom-up) projects

where individual stakeholders, groups or networks are the target audience. Other

forms of partCIpatory processes, such as Workshops and bramnstorms. arc used with
' PIL 1T RS . 1 I N ' 4 lae ) r
¢ JCUNVITICS O] catlcnment mana nent I S| vith ¢ pla ny | &SCarc
T} i * ”mr . ’ 1» 141 ’ 1 » | . ’
provrammes and projects Lhe jatier approach 1s designed to involve all interes

roups and to facilitate interactions between researchers and research users. In so




doing, it addresses one of the major criticisms of research, namely that research

does not sufficiently respond to users’ needs (Collion and Kissi, 1995).

STAKEHOLDER NEEDS

The stakeholder needs are the products of the needs assessment process. The
process applied in this study not only identified the specific water quality issues
within the KNPRRP catchment areas, but also determined the research and

technology development needs of the vanious stakeholders.

In order to determine the R & D needs for each water quality issue, a review of the

following was needed:

* The state of existing knowledge for decision-making and implementation
*  The available technology for dealing with 1t

* The need (how important is it”) to fill the knowledge and technology gaps

The gaps in knowledge and technology that should be filled would be the research
and development needs that can be addressed by the KNPRRP. These research and
development needs have to be prionitised. To prioritise the R & D needs, it needs to
be scored in terms of how important and urgent is it to get the necessary

knowledge and technology in place by the different stakeholders

The results of this survey are presented in Chapter 4.
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RESEARCH AND DEVELOPMENT

The shortage of research information in general, is further complicated by the
fragmented nature of some of the research efforts, making it difficult to relate the
results of individual research projects to whole systems. The sooner that a systems
approach is used to determine research priorities, the earlier scientists will be able
to give water and land managers useful answers for integrated water and land
management planning (Dent, 1999, Roberts, 1994). There 1s a serious lack of
understanding on fundamental processes in the catchment (e.g. sediment transport
in rivers and hillslope soil-water budgeting) and how land management affects
these. This can be ascribed 1o a fragmented approach and includes: not solving
specific problems: not solving priority problems; not answenng fundamental
questions; and not transferring information in the appropriate way (Walmsley.
1992).

Research and development (R&D) in natural resources management can be
classified into five broad categories in terms of the relationships to science /
technology development and to knowledge / disscmuination / adoption, as shown n
Table 3.1. The nature of the five catcgories of research, ranked according to its

ability 1o meet the requirements of a systems approach, is the following:

Participatory research. Is directed at applying the technology within a specific
system, often called a recommendation domain; is multidisciplinary, on-site and
participatory: creating a leamning situation for the end-user. It implies that
technology transfer is inherently a result or product of this process. An
example of participatory research is the development of a community ‘waterwatch’

system for improving catchment water quality.

Adaptive research. Is directed at the testing and adaptation of new technology and
is focussed on specific environments and considers the interaction of the

technology with the specific environment. It assumes that some elements of
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APPROPRIATE TECHNOLOGY

The “demand driven™ approach (based on the stakeholder needs assessment)
requires, for its success, the development and availability of appropriate (relevant)
and improved (new) technologies. In this connection the linkage with research is
critically important, and over the last 20 years has led, in particular, to the
evolution and adoption of systems based and participatory research.

DECISION SUPPORT & INFORMATION SYSTEMS

In order to make the newly developed technology user-friendly and to ensure that it
is used and implemented. it has to be integrated in decision support and
information systems. This integration will also link the newly developed
technology with other technologies already in use and with existing information.

For the newly developed technology to assist in improving sustainable water and
land use and catchment management, it must be made target-onientated, client-
oriented, process-oriented and multidisciplinary through decision support and
information systems (Humi, 1997).

A key objective of the people-centred (bottom-up) approach to assess the needs
and perceptions of water and land users is to capturc and store local property user’s
knowledge. On the other hand, project managers and national policy makers
require information at higher levels of organisation. Different levels of information
and experiences now become documented and available. showing the applicability
and cost-effectiveness of decision support and information systems technology.
The integration of developed technology with decision support and information
systems has an additional advantage in that collection of data through decision
support and information systems could be easier, quicker and more cost effective,
because of the involvement of the multi-level stakeholder framework.
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a linear transfer of technology model to an iterative approach based on leaming

and modification.

Within the scope of technology transfer and user groups one can, according to
Réling (1995), distinguish three very different, though internally consistent
approaches to the way scientists interact with clients, namely (1) Transfer of
Technology (TOT), (2) Consultancy and (3) Facilitaion. TOT is the most
prevalent, conventional type with which scientists are all familiar. It fits
burcaucratic systems like a glove and delivers technology in ‘packages’ (e.g.
reports). Consultancy involves most subject matter specialists in South Afrnica
(e.g. soil scientists and hydrologists) who can deal with any aspect of a certain
field and have a large repertoire of expertise, which they can draw upon according

to the intake with the stakeholder (client) in question.

It is clear that a paradigm shift is needed in the direction of more facilitation and
less consultancy and TOT. Facilitation is emerging in many countries as a
distinct set of highly cohesive elements. Its focus is necessanly on recognising
water and land users as experts in managing complex, diverse and variable agro-
ecosystems and businesses. Unlike the other two types (TOT and consultancy),
the facilitating process allows such policy goals as equity and sustainability to be

addressed in addition to productivity and competitiveness.

The demonsirated achievement of facilitation is that it can change water and land
users from passive receivers of packages and routine appliers of chemicals into
active and creative movers, and passive water and land user groups into vibrant
hubs of self-help, learming and innovation. Practices, leaming, institutions and
policy are the four elements of facilitation. Descriptions of the four elements of

success of facilitation are:

1. Practices. Based on a system approach to mining / industrial site, cropping

field. farm / forest / park or catchment. Use of natural processes and controls
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1999). It is considered important especially because it directly involves the process
of technology transfer. Participatory research calls for a creative blend of
traditional methods and new approaches aiming at the development of critical
knowledge. i.e. technology transfer. By including unconventional techniques (such
as ‘leaming by doing’, ‘discovery leaming’, ‘group extension and -
commumnication’, ‘facilitation’, ‘demonstration tnals’, etc.), the research
methodology is demystified and put into the hands of the people. They can
consequently use it as a tool of empowerment and emancipation by inter alia
making new technology or the knowledge of experts, part of their own. According
to Smith (1990; as quoted by Songh, 1995) participatory research is thereby
directed at both the understanding and the practical transformation of these
conditions. If, on the one hand, the regulative ideal of natural sciences is
objectivity, for participatory research on the other it is “the integration of
knowledge and purposeful action”. Therefore, participatory and systems-based
models of research can play a key role in this process by creating an effective

learning environment for those involved.

Participatory research is underscored by an educational and political philosophy
which claims that the more people are involved in an activity, the more they will
appreciate, understand and take responsibility for it. The whole process is
cognisant of the principles of adult leaming (Knowles, 1990), action learming

(Kolb, 1986) and good facilitation processes. Group processes, in particular,

become very important.

Participatory research i1s supported by its advocates by two arguments: an cthical
argument and a *better research’ argument. The ethical argument states that people
have a nght to be involved because:
* research which has the potential to impact on the social and financial fabric of
a community requires stakeholder input and involvement;
* research carries the expectation that people / producers have to take on the

innovations / recommendations: and
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Table 3.2. Overview of the steps to be taken in analysing
sustainability in a regional context, using sustainable

development analysis according to Hurni (1997)

Part 1:Participatory assessment

* Problem formulation

* Definition of development goals

= Spatial typology (water and land use, ownership,
resources, etc)
Interactions between and among units and actors
Dynamics of change (population, degradation,
improvements, etc.)

* Assessment of sustainability (according to
selected social, ecological and economic
indicators)

Part 2: Pamclpltory development evaluation
Development visions as scen by different
stakeholders

* Needs, options and constraints as seen by
stakeholders
Development synthesis
Recommendations

While the SDA process has to start from the level of perceived problems, a crucial
question is: Who defines the problem? There are a number of challenges and
opportunities for research at problem-oriented levels. Better integration and co-
ordination of these activities would greatly enhance the potential to improve the
efficiency and avoid duplication of effort in strategy and applied rescarch. Here,
enhanced communication of all available information will be an important
prerequisite. Multiple decision support systems, including GIS and technology
databases such as the World Overview of Conservation Approaches and
Technologies (WOCAT) database for soil and water conservation, provide

excellent tools for negotiation processes at community levels and beyond.
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The SDA is thus a tool for better land management in a specific case study and can

be applied in situations where external and scientific groups are invited to assist

local groups in developing their areas in a more sustainable way ( Hurmi, 1997

PROJECT MONITORING AND EVALUATION

The primary aims of momirormg are to provide a basis for decisions on subsequent
stages of the research, to formulate judgements on performance and to contribute
10 accountability for the use of resources. Evaluarion assesses how far research has

achieved 1ts objectives and examines anyv unplanned outcomes.

Monitoring and evaluation (M & E) can be applied at numerous levels of natural
resource research and fits well into the MLSF approach. The conventional
hierarchies in developing countries. of projects within programmes within
institutes within the national research service. represent a vertical dimension. Each
of these levels may have horizontal links, for instance with donors or intemational
research organisations, development programmes. NGO's, propertv owner
organisations and so on. Projects and programmes can have a number of purposcs,
each requiring different M & E approaches (Famngton. Thirtle and Henderson.

1997)

What would be onc of the greatest challenges within the MLSF, is. according 10
Allen (1997). 10 build mechanisms into this process to allow for learning.
correction and adjustment by all parties concemed. To do this will require the
development of clear sets of objectives and indicators of success, which will
promote accountability and paricipation and which can be monitored and
evaluated by the relevant decision-makers at all levels. For example. if we are
serious about community-based, adapuve R&D approaches we will require clear

sets of indicators of success which promote accountability and co-operation and

v N ‘ . ™ - ;
.t h can ~ANITOY narad v thi Y ; - e nron W
which can be monitored and evaluated. For this purpose. Allen (1997) proposec




and described participatory and systems-based evaluation models, which can help
society to facilitate the implementation of momtoring and evaluation processes
Although these models are mentioned here as part of the context of this
investigation, it must be pointed out that these models will need refining before it
can be adopted by the KNPRRP. The work done by inter alia Dent (1995, 1996,
1998) showed that there is already a strong thrust of using systems-based models
in, amongst other applications, momitoring and evaluation processes in South

Alrnca




EXAMPLES OF THE PRACTICAL APPLICTION OF THE PROPOSED
STRATEGY FORWATER QUALITY RESEARCH AND TECHNOLOGY
IRANSFER. BASED ON FIGURE 1.1

PRACTICAL EXAMPLE 1

I. MULTI-LEVEL STAKEHOLDER FRAMEWORK

1 S

tlectively assessed and neconuated within 2 framework. which link and integrate a

¢levant stakeholders

Possible negotiation forum (horizontal integration):

dichment vanagement Agency (CMVA)
Cat t Manag AL MA

2. NEEDS ASSESSMENI]

Focus: Water quality 1ssues
Diagnoses: Researchable constramnts ( Technological gaps
Evaluation criteria: Research opportunities with highest priorit

Vethod: Negotated agreement among all stakeholder representatives Iin

CMA; wor p using the Rogers and Bestbier (1997 Proac
. IDENTIFIED STAKREHOLDER NEEDS
Issue: Phvsical water quality - sediment vield

Researchable constraint: ach accurate sadiment vield values under ditterent

Best research opportunity:  Prediction of sediment yvield

s envisaged that the impetus of technologv development and transfer must be born o

of the different stakeholders. This ‘need” for new or improved technology can




4. RESEARCH AND DEVELOPMENT

Important is the involvement of the relevant “client’ stakeholders during the identification

of the category of research and the research aim and objectives.

Applicable category of research:  Adapted research (systems based)
Research aim:
To predict accurate sediment vield values under different land managemert practices for

selected catchments, by means of systems based erosion model.

Research objectives:
e To evaluate and validate a suitable model for sediment vield prediction.
e To implement the model under various land management practices in selected

catchments

5. APPROPRIATE TECHNOLOGY

Relevancy to stakeholder needs:  Provision of accurate, quantitative sediment vield
data,

New and improved technologies:

¢ Provision of a validated. process-based modelling system

e Provision of environmental management criteria on physical water quality, e.g.

benchmarks, tolerance and threshold values, indicators, etc.

6. DECISION SUPPORT AND INFORMATION SYSTEM

Applicable technology: Geo-information systems available on Intemet or on

request




7. TECHNOLOGY TRANSFER

Suirable framework: Nult vel stakeholder framework
Suitable structures: Catchment @ anagement agency EXICNSION SCIVICCS research
Suitable mechanisms: Intenim feedback, workshops and demonstration

8. PROJECT MONITORING AND EVALUATION

Indicators of success:

A
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. ) - "
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PRACTICAL EXAMPLE 2

I. MULTI-LEVEL STAKEHOLDER FRAMEWORK

Negortiation forum (horizontal integration): Catchment Management Agency (C

2. NEFEDS ASSESSMENT
Focus:
Diagnoses: Researchable straints (technological

Evaluation criteria.

Method: Negotiated reer




3. IDENTIFIED STAKEHOLDER NEEDS

Issue: Water quality

Researchable constraint:  Lack of awareness and knowledge of water quality
conservation aspects among water and land users.

Best research opportunity: Awareness campaign and the transfer of skills and

information (knowledge) to water and land users.

4. RESEARCH AND DEVELOPMENT

Applicable category of research:  Parucipatory research (systems based)

Research aim:
To implement effective water quality conservation practices by means of the transfer of

skills and knowledge 10 water and land users.

Research objectives:

¢ To establish functional water and land user groups in the relevant caichments, i.e.
“Waterwartch’ groups.

e To implement effecuve participatory research (demonstration “trials”) and group

extension actions to transfer knowledge and skills to the groups.
5. APPROPRIATE TECHNOLOGY
Relevancy to stakeholder needs: Provision of skills and knowledge.
New and improved technologies:
e New information and skills that would improve the water quality conservation

practices of water and land users, e.g. control of the dumping of harmful effluents in

rivers, contouring of cultivated fields under row crops, etc.




6. DECISION SUPPORT AND INFORMATION SASTEM

ipplicable approach: Pampl

7. TECHNOLOGY TRANSFER

Suwirable framework: \!

Switable structures: Waterwarc! atchment and other functional group vater

Suirable mechanisms.

8. PROJECT MONITORING AND EVALUATION

ndicarors of SUCCess.




CHAPTER 4

SURVEY OF PERCEIVED WATER QUALITY INFORMATION AND
RESEARCH NEEDS: WATER USERS

4.1. INTRODUCTION

In the preceding chapters, a strategy for research and technology (knowledge) transfer in
the KNPRRP has been proposed and two examples dealing with water quality have been
provided. As part of the stated aims of this project, the team was required to determine
the R & D needs of water users, by conducting a survey of their perceptions regarding: 1)
the state of knowledge upon which decision-making is based, 2) the availability of
technology to assist in decision-making, and, 3) to assess the perceived need to address
the knowledge and technology gaps. It is therefore clear that the results of this survey will

reflect the perceptions of the water users, regarding the water quality issues.

To accomplish the above within the ambit of the project and tume available, the following
approach was adopted. Using the strategy for water quality research and technology
transfer, as proposed in Figure 3.1, steps 1, 2 and 3 (MLSF, Needs assessment and
Stakeholder needs) was identified as relevant to accomplish this aim. Water quality issues
were then identified, pertaining to KNPRRP and national nvers, and categonised (4.1.1).
A questionnaire was designed based on the identified issues, and piloted within the team.
A short list of names, comprising interested and affected parties from national down to
individual levels (Table 2.1) was compiled, based on suggestions from within the team,
as well as on discussions with other individuals (4.1.2). These seven individuals that we
identified were then interviewed, using the questionnaire. This activity also served as an

evaluation of this kind of survey, and the questionnaire itself.

Since the aim was to determine the perceptions of a small group of selected stakcholders
regarding identified water quality issues, the results will reflect these perceptions

(whether right or wrong), and the tables and responses should be interpreted in this




context. These results might therefore differ from a survey of the true level of knowledge
and availability of technology conducted by experts in their field. The results will
indicate however (even though based on 2 sub-set of stakeholders), to what extend
communication, as discussed in the previous chapters, will need to be considered if the

proposed strategy for water quality research and technology transfer is adopted.

2. MATERIALS AND METHODS

The project team decided to design and administer a questionnaire to charactense the

perceptions of various levels of stakeholders in order to derive a needs assessment

4.2.1. Design of the questionnaire

To determune the perceptions of water users regarding water quality, a questionnaire was
designed to survey the following:

* Existing knowledge of the water quality 15sues

* Available technology for dealing with the water quality i1ssues

®*  Need tor information and technology on the water quality i1ssues

It was not the aim of this exercise to compare and contrast the scored perceptions of the
respondents with the real state of artairs regarding available technologies. policies or

fI‘.Jn‘.l:":Y’TCl".[ infrastrucure

lo idenuty water quality 1ssues, South Afncan literature was screened to idenufy a

possible current issues concerning water quality of the perenmal rivers flowing through
the Kruger National Park (KNP). Some intenational hiterature was also screened to
denuty additonal water quality 1ssues not identitied in South Afncan lhiterature, which
rould be applicable 1o the KNP nivers. The questionnaire was also designed to address the

perceptions specific to the Sabie / Sand. Olifants and Crocodile River catchments

Appendix | provides an example of a questionnaire with the average scores entered.




The identified current issues concerning water quality of the perenmial rivers flowing

through the Kruger National Park were classified into categories (indicated by numerals)

and aspects (indicated by bullets) within each category:

1. Desired state of nivers

r

Las

Procedures / protocols to define the desired future state of a river in terms of

water quality

Zoning of nver reaches

Identification of representative reaches for research, monitoring and extrapolation

of water quality conditions

Cniteria (guidelines / thresholds / tolerance values)

Desired instream water quality criteria

Region-specific water quality criteria

Water quality tolerance and threshold values for selected biota
Thresholds of potential concern

Applicability of water quality criteria from elsewhere to local conditions

Water quality index (number and the penod of variables higher than criteria)

Prediction technology

Responses of instream biota to changing water quality

Effect of water quality on wetlands

Likely impacts of catchment activities on water quality

Effect of flow modification on water quality

EfTect of wetlands on water quality

Linking of terrestrial and aquatic systems

Factor based / empirical models for use in information- and decision support
systems

Conceptual models for water quality processes in the river and catchment

h] |







* Information systems — catchment / applied / geographic

* Decision support systems

*  Workshops

* Conferences

* Effective functioning of catchment forums

* A multi-level stakeholder framework (bottom-up and top-down)

* Use of community based programmes (e.g. Landcare, Streamwatch, Riverwatch)
* Use of participatory leaming and / or technology transfer methods (e.g. “on-site

rescarch™ and PRA)

4.2.2. Completion of the questionnaire

The questionnaire was piloted among the members of the project team and informal
consultation with few interested parties. According to the comments received, the
questionnaire was refined. The scope of the questionnaire was such, that it became
obvious to the team that a postal distribution would unlikely result in an acceptable retum
rate. It was decided that team members would administer the questionnaires in contact
interviews, especially in the light of some of the technical aspects that would need further

explanation to non-technical respondents.

Selection of respondents

The multi-level (hierarchical) stakeholder framework as proposed in Table 2.1 was used
to identify stakeholders on all the levels of decision-making. A list of candidates was
compiled from various sources, as well as through communication with some members of
the Steering Commuittee. Because of the scope of the project, seven questionnaires were

completed. based on recommendations. availability of individuals, and availability of







Existing level of knowledge:

(Knowledge and / or information which give insight into the specific issue)
0 = not qualified to comment

1 = no work done (NOWO)

2 = some work commenced (COMM)

3 = some work completed (COMP)

4 = substantial work completed (SUBST)

Availability of technology:

Technology (e.g. models, instruments, methods, techniques, criteria) to investigate the
specific issue)

0 = not qualified to comment

1 = none

2 = some

3 = moderate

4 = abundant

Information need:

0 = not qualified to comment

1 = not important, no need

2 = limited importance, nice to have
3 = important, not urgent

4 = important and urgent

The difference between 3 and 4 above was explained to the respondents such that 4
include an immediate needs requirement.

Additional water quality aspects could be listed in open lines after each category.
Comments could be made in the open lines for comments. Appendix | is an example of a
completed questionnaire.

NOTE: The respondents were not required to motivate their answers.




Processing of questionnaire results

»

Dara analysis of perception scores: catchments and stakeholder groups

The ratings of the seven respondents were summarised by calculating the mean of the
ratings (1 — 4) for each category per catchment and per stakeholder group. The means
were rounded of to the nearest 0.5, A rating of 0 (not qualified to comment) was not
included in the calculations (See Appendix | and 2 for means of the category responses
per catchment and per stakeholder group. respectively). Means that are in iralics indicate

categories where more than half of the respondents scored a 0

he means of the categones were calculated by using the means of the aspects of that

ic category. This was done to evaluate the perceptions of the respondents in general

and to compare between catchments and stakeholder groups with regard to water quality

The scores were reflected in the relevant tables by using abbreviations of the perception
rating system (4.2.2) as used in the questionnaire. Means scores of 0.5 will for example

be reflected by NOWOR COMM

4.3. RESULTS AND DISCUSSION

For discussion purposes, stakeholder perceptions will be addressed first, irrespective of
catchments, in order to examine the level of agreement between the stakeholder levels
regarding different categories. This will provide an overall profile of the respondents,
which will be useful when evaluating the detailed perceptions of the respondents for the
various carchments. This will then be followed by a discussion on the scored perceptions

[ e resp .‘TlJf:llS. regarding categorics and aspects, relating to the dificrent catcoments




4.3.1. Stakeholder groups

The mean scores between the different stakeholder groups showed good agreement
(Appendix 2, all categories), with no major or notable differences or exceptions. The
representatives of the different stakcholder groups, based on our sample, therefore
scemed to share the same perceptions of the cxisting knowledge, availability of
technology and the need for information on the various water quality issues. A possible
reason for this apparent congruity is the limited number of respondents. Ways to obtain

information from more respondents will be discussed in 4.4.

4.3.2. Catchments

4.3.2.1. Categories

Table 4.1 is a summary of the results obtained from the questionnaire for the water
quality categories in general and for the Sabie / Sand. Olifants and Crocodile catchments.

The ratings of the main issues were comparable between the catchments, except for the
Olifants catchment that scored lower for the level of knowledge on Methodology 1o
define destred state of rivers: Policy formulation; and Technology transfer / training /
communication on water quality. The perceptions of water quality problems, and the need
for water quality information and implemented catchment relevant technology, possibly
the result of the more complex spectrum of water and land usc in the Olifants catchment,
might thus be reflected.

The perceived level of knowledge and availability of Water quality prediction technology
scored higher overall when compared with the scores for the specific catchments. This
could for instance reflect models that are available, but might not yet have been evaluated
and / or adapted for the specific catchments.
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The perceived level of knowledge scored the lowest for Prediction technology on water
qualirv, where little research seemed to have been done to evaluate, verify and adapt
models and procedures for the conditions pertaining to the rivers flowing through the
KNP. For none of the categones substantial research had been completed, but some
research for categonies such as Methodology to define the desired state of rivers, Zoning
of river reaches, Monitoring of water quality and Policy formulation were perceived by

the respondents 10 have been completed.

Few evaluated. verified and adapted Predicrion technologies for water quality in the
perennial rivers flowing through the KNP were perceived to be available. Some criteria
and methods to determine /mpacts on water quality, as well as methods 10 manage water
quality were deemed available. A moderate amount of procedures and protocols were
deemed available for defining the desired state of rivers and zoning of river reaches.

Respondents nowhere indicated abundant technology for any of the categories.

The need for “Information, knowledge and technology™ was scored as important for all
the categories. However, the perceived need for “Information, knowledge and
technology™ on categories such as Criteria, Prediction technology and Technology
transfer / training / communication was regarded as less urgent (i.e. imporant, not
urgent) when compared with Methodologies 1o define desired state of rivers, Zoning of
river reaches, Monitoring and Management of water quality. Impacts and Policy on

water quality.

4.3.2.2. Aspects of categories

Desired state of rivers

Table 4.2 is a summary of the mean scores of the aspects on the Desired state of rivers
category of the KNPRRP in general and for the different catchments.
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Table 4.2. Mcan scores of the aspects on the Desired state of rivers of the KNPRRP in general and of the different catchments

Level ol Avanlability ol Infi tion Need
- i ormation Need
Categories Knowledge Technology
Sabie , Sat e/
Gencral e Ohifants Crocodd | General s Milams | Crocosdl | General Sabw ‘ Ohfants | Crocodil
Sand Sand | Sand
1. Procedures protocols 1o
e . y . COMM | ComPp MOD
define the desired future state | <o | comp » . svon | moo | mon UKG | URG URG URG
of a nver n terms of water COMP | SUBST ABLUN
. | |
quality ‘ ‘ l
Other: .
- i , - | - - ———
Comments:
NOWO NO WORK DONE NONE NOTHUNOFOGY ISAVADL AKLE N NOT IMMRORTANI
COMM SOME WORK COMMENCED SO SOME FECHINGE O0GY IS AVALLAIMLS 1M FIMITED IMPORTANCY
COMP SOME WORK COMMETED MObD MODERATE AMOUNT TEOHINOLOGY e IMPORTANT, NOT URGENT
SUES) SUBRSTANTIAL WORK COMM LITD AHUN ADBUNDANT THOHNOLOGY ISAVAN ALY (L IMMORITANTI ANDURGENT
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Table 4.4. Mean scores of the aspects on Water quality criteria of the KNPRRP in general and of the different catchments

Level of Availability of Information Need
- L}
Aspects Knowledge Technology
General M!.'c" Olifams | Crocodil | Gemeral ! S;:fl Olifams | Crocodsl | General Q::" Olfants | Crocodi!
- - : 1
1. Desired in-stream water quality | comm COMM IMP IMP/ IMP IMP!
A : n p ( =
criteria omp | ¢ MP | comp | COMI MOD | MOD MOD MOD URG URG URG URG
‘ fion- ific  water  qualit ' -
2. Region-specific QUATIY | comm | comm | comm | comm | SOME L non | mon | won | TMPO | IMPO L IMPO | IMP
criteria MOD LIRG 1RG URG URG
3. Water quality tolerance and WY | —
. o con : SOME IMP
_ F > PATAY RG ) RG
lhtuhuld values for sclected | ove | comp | COMM | comur | MOD MOD e VoD e URG URG URG
biota
]
, ) COMM | COMM | cOMM | somE | vove | Noxes | Nose IMP " y
4. Thresholds of potential concern | oie | iconm | comp | COM | oo | some | sone | some | ure URG URG URG
Applicability of water quality e ‘ -
s - ! - - S0 N
criteria from elsewhere to local | coMM | coMM | comv | cou Mm') v ,'” SOME | SOME IMP IMP e IMP
conditions
6. Water quality index (number and
the period of vanables higher | COMM | cosa | comre | cour | Soa SO AtOD Aon IMP IMP IMP IMP
than criteria)
Other: ‘
Comments: 1. Good tools, but need for local specics o o
2. Need vulnerability criteria for high biodiversity arcas
3. Make limited use of inorganic toxics
4. Sediment yield must get special attention
NOWO = NOWORK DONLE NONI NO THOHNOLOGY IS AVAIL A NOT NOT IMPORTANT
COMM SOME WORK COMMINCID SOMI “ SOME TEOHNGT OGY IS AVAILAILY 1M FINETEDY IMPORTANCE
COMP SOME WORK COMPLETED MOn MOIERATE AMOUNT TRCOTINOEOGY (8 L IMPORTANT, NOT URGENT
stnst “ SURSTANTIAL WORKCOMPLETED ARUN ABUNDANT THOHNR OGY ISAVAILARLY RG IMPORTANT AND HIRGENT
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Table 4.5. Mean scores of the aspects on Prediction technology of the KNPRRP in general and for the different catchments

Level of Availabilny of lnformadon Nesd
g ce
Aspects Knowledge Technology
R — ' — —- e
Sabic / : Sab s Sabie /
Gieneral :‘,':‘ Mifams | Crocodil | General :‘:’ Ohfants | Crocodil | General S::o:' Olifants | Crocodl
: = Siea NOWOr SOMI NONES | NONES IMP/
1. Responses of instream biota to COMM NOWO | NOw SOME URG URG URG
changing water quality COMM MOD SOME | somE | URG
) vowar | vowor | nower | NONES | NONE NONE/ | NONE IMP NP ey
2. I‘ffcc‘ Of walter qual“)‘ on COMM MP
wetlands COMAM | COMM | comar | SOME | SOME | SOME | SOME URG URG URG
' = PPt NOWO NONE | NONE/ | NONE/ | M
3. Likely impacts of catchment [ ..., comm | comm | some URG URG URG
- - = ot NOWE { NONE.
4. Effect of flow modification on | coumg | vowo | comm SOME | Nowe | soae URG URG URG URG
water qua'“y COMM SO
= g - iMP M e
5. Effect of wetlands on water | s | vowo | sowo | vowo | some | sove | axove | sone I
quality URG URG URG
_— A : - iMPy IMPy IMPY/
6. Linking of terrestrial and aquatic | ywo | nowo | yowo | vowo | ~owe NONE | NONE | NONE e
systems URG URG URG
NOWO NO WORK DINE NONE NO TECHNOLOGY ISAVALL AWM & NOT NOT IMPORTANT
COMM SOME WORK COMMENCED SOME SOME TECHNOLOGY IS AVAILABLE 1M FIMITED IMPORTANCE
COMP = SOME WORK COMPLETID MOD MODERATE AMOUNT THCNNOLOGY mr « IMPORTANT, NOT URGINT
SURST = SURSTANTIAL WORK COMPLETED ABUN = ABUNDANT TECHNOLOGY IS AVAILARLE  URG CIMPORTANT AND URGEN|
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The results (Table 4.5) also showed that research was needed to determine the
applicability and the shortcomings of models and methods to predict the impact of water
quality on river and wetland ecosystems, as well as the impacts of in-stream and
catchment activities on water quality. Attention must also be given to models that link
terrestrial and aquatic systems, because catchment activities can have a big impact on the

water quality of rivers (this relationship was stressed by a number of respondents).

Monitoring of water quality

Table 4.6 summarises the mean scores of the aspects of the Momitoring of water guality

category of the KNPRRP in general and for the different catchments.

The systems and technology to monitor the various biological. chemical and physical
characteristics of water were in general sufficient, according to the respondents.
However, the momitoring of heavy metals, microbiological and toxic compounds
regarding human health, sediment wvield, turbudity and temperature needed further
attention. Existing data on monitored biological and chemical charactenistics of water can
be ecasily extracted via a data extraction user-interface integrated with a computerised
databank, but is not currently available to most users. Some work was needed to include
toxic compounds and physical charactenstics such as sediment yield and turbudity to this
databank. The respondents also identified an urgent need to extract the monitored data
through the Intemet.

Impacts on water quality

Table 4.7 summanses the mean scores of the aspects on the /mpacts on water quality
category of the KNPRRP in general and for the different catchments.
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Lable 4.6, Mean scores ol the aspects on Montormg: of water gualivol the KNPRRP i gencral and for the different catchments

B e —_—— - - - ——— - — e —— — . — _— ——

Level ol Avarlabiliy ol
, : Information Newd
\spects Knowledge lechnology
Sl Sl Sabw
Lveneral Obitants | Coowodal | Genesal pObamis | Crocondd | Gemeral % Olitamts | Crocodid
Sl Samd | Samwl
- ——— —— - — —— —— .= | - m—— ) — = N  —— r~—- -— -—
. Buwolopmweal cluractenstics ol |
: COMM ({ OMM cosre AMOl AN A IMP IMI IMP
v i s rver health) COMP AN e
waler (including walth COMP coMP | sops AMUN  ABUN | ABeN » LIRG URG URG
o Nonttorng system
| MO | MO AMOD IMP ‘ MI
s Ao w database CoMP LOMI CoMPe COMP MO e IR .
Tontornng database [ g BN I AN H =g | RG | ke
| ! |
. COMM L ONM ( AN COMNM IMP INP IMP
- . g MO anls sMon MO MO L MO (11,
ldentification of treiw cone | ocome | come | come l e URG — URG
2 Chenucal charactenistics ol
coMme CoNe CONMP COMP MO MO IMP IMP
waler ; ' d 8 - LN AN (A | URG IMF
SE S oIS ‘ SRS SIS AN AN LR, LING
= Montornng system ‘
CoMPe COMI MO | IMP IMP
o Montonmye database COoMP COMI MOD TR AN LR LI
lomitonm, SUBST | SUBS| SN " : LRG - URG
CONMM T o (RS B | [N AN | AN | A INMP
. - dion o s NN NN (N LR VRG ¥
Identhwcation of trend cone | oconwr | oconr | ocone | anon | A 1 1 : | VR | URG
N NOWERAM N NONI NOLIRCOITING e nay IS ANVALL A N N IMINL AN
oML SOME WOUEK COMMINCITD il AN TR OV IS AVATE A 1 IM PIMIEE IR INE R AN )
Lo M Wtk coAm i Ao AICHM AT ANHMUND T el oy Inn MM D ANT ML UIRGEND

SHsa PRESTEANTIAL WEHIER 00T 1 M MISEINIANT IPCNNO O Y IS ANVALL AN b L IMPUR AN ANDVUERGENT



Table 4.6. (Continued)

Level of Availability of
Information Need
Aspects Knowledge Technology .
Sabie / : Sabve ) Sabec .
General Sand Olifamts | Crocossl | General Sand Olfamts | Crocodil | General Sand Olifants | Crocodil
3. Physical characteristics of water | comm COMM/ | CoMMY SOME/ SOME/ MPY
Monitoring system comp | “OMM L comp | come | MOV | nop | MOP | pop | VRG [ URG | URG | g
- . COMM/ SOME/ . A ) :
*  Monitoring database comp | COMM | COMM | COMM | MOD MOD MOD MOD URG URG URG URG
* |dentification of trends coMm | comm | comm | comm | mop \:::)'l') Mmoo | mop | vk | wrG | ure | ure
0"l¢f: M'c'o..“o'os'cal - I s COMM NOwWoO NOwo NOowo AMOD AMOD oD AoD {'RG» 'R ['RG URG
regarding human health
Other: Toxic 'elemenl aspects comp | comme | comr | comr | mon MOD VoD MOD ney e e Mg
regarding human health
Other:

Comments: 1. Monitoring of heavy metals needed
2. Monitor sediment yield and turbudity, but not temperature
3. Need monitored data on Internet e.g. website
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Table 4.7. (Continued)

Level of Availability of
: = Information Need
Aspects Knowledge T'echnology
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Few studies were deemed to have been conducted to determine quantitatively the impact
of water and land uses on poor water quality for (problem) river reaches. More was
known on the impact of point source pollution than on non-point source (diffuse)
pollution. Some research was known to have been done on the impacts of point source
pollution of the mining, power generation, paper and wood milling, aguaculture and
formal domestic sectors. However, according to the respondents, little was known on the
impacts of point source pollution of agriculture, rest camps of parks and the informal
domestic sector. Although some research was done on the impact of non-point source
pollution on water quality, the respondents expressed the need for a great deal more
knowledge and information. They also perceived that very little research has been done
on the impact of aquatic weeds / alien invaders / seed pollution. The impacts of

contaminated sites on water quality have also not yet been quantified

The results showed that the respondents felt that a great deal more research was needed to
quantify and predict trends of the impacts of water and land uses on water quality. They
identified urgent work to be done to determine the impacts of point source pollution of
the informal domestic sector, aquaculture and rest camps of parks, as well as for non
point source pollution of the agricultural sector. This was especially also the case for
sediment vield in the Olifants catchment and the impact of breakage of dams on water
quality. Of the three catchments, there was unamimous agreement that the Olifants
required the most urgent attention regarding impacts of water and land uses on water

quality.

Managing water quality

Table 4.8 summanses the mean scores of the aspects on the Managing warer quality of

the KNPRRP in general and for the different catchments.




Fable 4 8. Mcan scores ol the aspects on Managme swater gualityol the KNPRREP in general and tor the ditterent catchments
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According to respondents, no work was known to integrate indigenous / traditional
practices with conventional practices and methods to manage water quality. There is a
moderate amount of technology available to assess the water quality situation, 1o manage
the water reserve with regard to water quality, and to draw up water quality management
plans. Few river-specific methods and cnitena were known to be available for risk

assessments.,

Research was felt to be needed to integrate indigenous / traditional practices and local
knowledge with conventional practices and methods to manage water quality. The
refinement of water quality risk assessment methodologies and criteria for specific river

reaches is urgently needed for the Olifants and Crocodile catchments.

Policies regarding water quality

Table 4.9 summarnises the mean perception scores of the aspects on Policies regarding

water quality category of the KNPRRP in general and for the different catchments.

The respondents felt that adequate work was done on policy formulation regarding
protection of aquatic ecosystems in relation to water quality. They did however, identify
an urgent need for a policing policy to enforce the existing policies. Comments were
made that most water quality management activities will only result in restricted
improvement in an environment where adherence to policies and regulations was not

monitored.

Technology transfer / training / communication of water quality issues
Table 4.10 Summanises the mean scores of the aspects on the Technology transfer /

training / communication of water quality category of the KNPRRP in general and for
the different catchments.
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Table 4.10. Mean scores of the aspects on Technology transfer / training / communication of water quality of the KNPRRP in general

and for the different catchments

Level of Availability of Information Need
- ( ce
Aspects Knowledge F'echnology
Sab Sab S
General :::’ Ohfants | Crocodil | General '\.":' Olfants | Croxodil | Geoneral ::::, Mifants | Crocodil
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The respondents found that adequate information, methodologies and techniques were at
hand, but not vet effectively used, on issues of dissemination of knowledge and skills to
all stakeholders (empowerment), information- and decision support systems, and for
effective functioning of catchment forums. The respondents felt that the KNPRRP should
investigate ways to link-up with Landcare and to promote community streamwatch
programmes. For rural communitics, participatory research and group extension methods

should be used for technology transfer / communication of water quality issoes.

44  SUMMARY OF PERCEIVED INFORMATION AND RESEARCH NEEDS

The above survey, although conducted with only a few respondents, has identified a
number of areas of concemn. The perceptions of the research needs, according to the
respondents. are summansed from the tables in this section. Because the respondents
were not required to motivate or further prioritise their answers, we cannot comment on
the reasons and considerations behind their perceptions. The results do indicate that the
differences between the level of knowledge and availability of technology on the one
hand. and the urgency and importance of information needs as identified by the
respondents on the other, show a strong research and implementation need for most of the
categories, especially “Critenia” (3), “Prediction Technology™ (4) and “Technology
Transfer” (9).

Within the categories used in the survey, the greatest need was found by the respondents
to be the implementation of validated and catchment-relevant prediction tools (e.g.
models, methods and procedures). A great deal of research was also judged to be needed
to refine water quality criteria for river reaches, to determine the impacts on water
quality, to manage the quality of water, and to find effective ways to transfer and

communicate water quality issues to all the different stakeholders.

Although the two categories of urgency (important and urgent; important, but not as

urgent; see Perception rating syvstem in 4.2.2) below were extracted from the
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agricultural sector (especially sediment vield in the Olifants catchment) were
mentioned.

- Quantification of the impacts of breakage of dams on water quality

- Prediction of the trends of water and land uses on water quality.

- Integration of (applicable) indigenous / traditional practices and local knowledge with
more formal water quality management.

-  Ways to link-up with Landcare and other mmitiatives, and to promote community

streamwaltch programmes.

45 GENERAL SUMMARY OF SURVEY

Even though this survey was based on a limited number of respondents. the results do
indicate that such a survey method. administered to more respondents from cach of the
different levels of stakeholders, will produce useful information to guide future research
strategies for the KNPRRP, and also on a national scale. Such surveys will also provide
guidelines on how water quality information can be communicated (within the proposed
MLSF) to different levels, as well as the information needs (type of information) at those
levels. Although the aim of the survey was not to compare the perceptions of the
respondents with the existing technology and knowledge, there seemed to be a lack of
adequate knowledge of such at the lower levels of the stakcholder framework. This in
turn, indicates a need for improved communication of such aspects to those levels, which

was also shown by their indicated information needs.

The questionnaire itself was considered by the team members (and many of the
respondents) as too long. The interviews generally took at least three intensive hours to
complete. We therefore do not recommend that this questionnaire be used in a general
survey, but that it can serve as a base from which to design a more streamlined version. It
is conceivable that different questionnaires need to be developed for stakeholders at

different levels. Since this type of information gathering and interpretation 1s a
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CHAPTER 5
CONCLUSION AND RECOMMENDATIONS

5.1 SUMMARY AND RECOMMENDATIONS

One of the significant contnbutions of the KNPRRP towards R&D, is the provision of a
structure within which essential links could be established with different stakeholders,
aimed at the development and transfer of appropnate technology. However, to build
effective links, a combination of various mechanisms are needed at various levels of the

institutional (formal and informal) hierarchy.

A number of initiatives were recently launched in South Africa, which provides an
‘enabling environment” wherein these essential links could be established. These
initiatives are Integrated Catchment Management (ICM) of the Department of Water
Affairs and Forestry, the Landcare programme of the Department of Agriculture and
Integrated Environmental Management (IEM) of the Department of Environmental
Affairs and Tourism. The ‘mechanisms’ of integration, communication and participation
which are shared by IEM, ICM and Landcare, appears to be of particular importance for
the successful development and transfer of new technology.

Recommendation 1. We propose that a multi-level (hierarchical) stakeholder approach
(MLSF) to sustainable natural resource management be considered (Figure 2.1) as the
basis for further activity, as it shows promise for finding feasible, acceptable. viable and

ecologically sound solutions at different scales.

The MLSF holds promise to serve as a platform from which to launch new research,
decision support products, initiatives, as well as to serve as a framework for integration,

communication and participation and consequently technology transfer.




A prominent and important part of the MLSF is the addition of, or a more widely
employment of a bottom-up approach. The key to this is to place people at the centre of
their own development by employving various ‘soft system’ methodologies, such as
participatory approaches, mediation and methodologies for the facilitation of social
leaming. The MLSF approach, as proposed in this studv, could consequently be viewed
as a ‘soft system platform’ for water resource management and technology transter in the

KNPRRP

Integrated catchment management planning plays an important role within the MLSF
The catchment (prnimaryv, secondary and tertiary catchments) is the level where the
integration of top-down and bottom-up legs 1s the most prominent and forms an
important link berween the technology development (hard svstems) and technology

transfer (SOrT systems) activities

Networks are 2 major kev in the development and implementation phases in water and
land management plans. The main reason for this 1s that thev would usually be more
advanced than the rest of the community in inrer alia the dissemination and transfer ot
technology. Networks can grow in stature and importance through their planning
strategies and can form a strong associauon with cawchment management agencies

(CMA’'s). This process puts pressure on carchment management agencies, as the

l!'

ommunity looks at i1ssues 1n a broader context - thereby forcing specialists to work in a
wider sphere with clhient
Recommendation 2. We propose a strategy by which water quality resecarch. but also
other water issues. can be addressed within the KNPRRP. This strategy 1s preseated in

] i

Figure 3.1. and 1t feawures the MLSF as a focus for needs assessment and technology

IraANE P ar
(SRS IR

The thrust the KNPRRP 10 use a svstems approach for better decision-making and
research (2.2. 10 determine research priorities). will help scienusts to give water and land

managers useful answers for integrated water and land management planning in the




KNPRRP catchments. However, the shortage of new or improved technologies in
general, which is further complicated by the fragmented nature of some of the research
efforts, makes it difficult to relate the results of individual research projects to whole
systems. Participatory and systems-based models of research can play a key role in ‘the
integration and transfer of knowledge and purposeful action’ by creating an effective
leaming environment for those involved. Such an environment would need to be
specifically created for each stakeholder group (e.g. catchment networks at a community

level).

The idea that a system perceived as ‘hard’ (such as water resource modelling) requires a
*soft” platform to manage it sustainably have led to the formation of “coupled systems’.
Consistent with the notion of a coupled system. is the notion of adaptive management,

which is viewed as crucial relevance for sustainable water and land management.

The introduction of a ‘coupled system' approach means that computer-enhanced
modelling, including such tools as GIS. simulation models, remote sensing and so forth,
become tools for interactive leamning, i.e., they are not only models for leaming by
scientists with some vague assumed impact on policy or public opinion, they are first and
foremost tools for learning by water and land users themselves, and thus serve as a basis
for technology transfer. Models (such as the installed modelling systam for integrated
water resources management on a catchment basis) are ideal catalysts and indeed vehicles
to engage teams in deeper set of systems learning and allow them to experiment with the

consequences of their thinking.

Based on the insights and approaches described above, it is clear that a series of changes
in the practice of R&D within the KNPRRP is required if the adoption of new and
appropriate technology by any stakeholder group is to become a reality. Starting at the
workforce, advisors, scientists and administrators will require the motivation and skills
required in inter-personal and group communication to become more effective *salesmen’
and facilitators than is presently the case. Generally, scientists know whar to say to
people, but they do not always know how to say it. The rural sociology and group




1 L
Recommendation 3.




concepts of ICM and CMAs 10 many of the respondents, and establish the beginning of a

communications network or ‘soft system platform" as indicated in Chapter 2.

(]

OBJECTIVES AND CUSTODIAN OF DATA OF THIS PROJECT

All the objectives of this project were met. The objective to compile an annotated list of
the main interested and affected parties and their information and management needs was
decided not to be exhaustive due to tme and financial constraints, Due to the rapid
ageing of the information, this section 1s not included in this report, but is available from

the ARC-ISCW or the WRC
Appendix 1 of this report shows the average ratings of the water quality issues in general

and of the different catchments. The results for different stakeholder groups are not
& L 3

included in this report, but are available from the ARC-ISCW.
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APPENDIX 1

AVERAGE RATINGS OF THE WATER QUALITY ISSUES IN GENERAL
AND OF THE DIFFERENT CATCHMENTS
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Appendix 1. Average ratings of the water quality issues in general and of the different catchments

Lovel of Availability of information Need
Knowledge Technology
— s olc|le|s]|o 6|s|ols
1. Desired state of rivers
1.1 Procedures/protocols to define the deswed future state of a rver in terms of
3 |25|385]138 3 3 4 4 4 4
walter qualty
2 Zoning '
2.1 identfication of representative (benchunark) reaches for research, monitonng e - . ilalala
and extrapolation of water quality conditions

\)5




Appendix 1. [Continued)

Issues

Criteria (guidelines / thresholds / tolerance values)
Deswred instream water qualty crtena

} 2 Regron-spoecihic waler qualty crilena

5 Water quably toderance and threshold values (or selected baota

1 4 Thresholds ol potental concemn

Apphcability of water quahlty cntena lrom elsewhere

Waler qualty mdex (numbor and the penod of

crilena)

Lmimends

i Good tools, but need for ool species

3 Need vulnerabality cotena 1or hwgh biodiversity area
Make hmted use of for inorgance loxics

ediment yield must get special attenton

Level of
Knowledge

$ | O
|

Avmi.sbnll!y of

Technology

G S 0 C

-

3 i 5 J
‘ ] 3 ')
i .
i ] 4 1 5 15
‘ ' y
’ !

Information Need

4 4 1
|
|
| 4 | 4
3 ) | J
S i )




Appendix 1. (Continued)

Comments;
Models must be practical, applicable and users friendly
Abundant technology nol used

Level of Availability of Information Need
Issues Knowledge Technology
G| s |o]c]|]Gcg|s|]o|]c]|]Gcg[s|o]¢c
4. Prediction technology
Piease review the following issues with regard fo the development, calbration
and verification of prediction technology
4.1 Responses of instream biota to changing water quality |2 [ 15| 1| 17|25 2 | 15| 15|35 4 | 4| 4
4.2 Effect of water quality on wetlands 2 |15]15]| 1515|1515 15] 3 |35]|35] 35
4.3 Likely impacts of catchment activities on waler quality 2 |[15] 2 2 2 |15|115]15]35]| 4 4 4
4.4 Effect of flow modification on water quality 2 1 2 1.5] 2 1 2 1.5] 4 - 4
4.5 Eftect of wetlands on water qualty 2 1 1 1 2 1 1 1 3 |]35|356| 35
4.6 Linking of terrestrial and aquatic syslems 1 1 11| 1 1 113 |35|35]|35
4.7 Factor based and/or emparical modals for use in information- and decision
S 21|11 l2| 1) 1| 1|4 |35|35]|as
4.8 Conceptual models for water quality processes in the river and catchment 3 1 1 1 3 1 1 1 4 |35]|35)]35
4.9 Simulation models to describe present water quality condtions and to ’
predict fulure conditions, which inter alia simulate at daily ime step, a| 3 | 7 |15 + | 3 | 2+ | ¢+ | 1 | 4 |35]|35]|35
range of spatial scales, based on physical processes, able to simulale a
variely of land uses and the effect of subsurface flow on water quality
4.10
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Appendix 1. (Conlbinued)

Level of Avalability of Information Need
Issues Knowledge Technology
G s | 0] C G S o| C G sJoJ]C
5. Monitoring i
5.1 Biological charactenstic of water (including river heallh) ‘ l [
35 3 25 .35 R 3.9 | 34 1.5 3 35135135
= Momlonng syslem
*  Montonng dolabase 3 3 J 3 135(35)] 3 5] 4 S5 4 |35
*  |dentihication of trends 25125125 |25 3 3|3 3 35135 4 3.9
52 Chemical charactenshcs of walor _
151356 3.5139513.5 15 4 B 4 35 4 35
*  Monilorng syslem
*  Momlorning database 3l 3 3156135135 a 4 A4 4 |35 4 < X
«  |dentification of lrends 25|25 |25|25]35]as ) 4 4 | 4 4 35
5 3 Physical charactenstics of walor '
2.5 2 25125 3 25 3 251 4 - 4 1.5
¢  Momtoring system
*  Momorning database 29 2 2 2 3 25 3 3 4 N 4 Kl
«  |deniication of trends 2 2 2 2 K| 25 ; 3 3 4 < 4 A
|
54 Mcrobsological waler quality aspects regardng human health (| stakeholder) 2 ! ! 1 3 >y i 3 - 4 d4 4
5 5 Toxe edement waler guably aspects regarding human health (1 stakehobkder) 3 2 3 i K | y'l1 8 “ | 3 3 3 3

Comments
Monitorng of beavy metals needed
Mooutor sediment yseld and turbudity, bul nol lemperature

Need montored data on e g. Websile

Ox




Appendix 1. (Continued)
Level of Availability of Information Need
Issues Knowledge Technology
s | c G s|OoOC|GTs (o] C
6. Impacts on river water quality 2 2 2 2 |25|25)125|25] 4 4 4 4
6.1 Po-n.l soqu‘c; :oml»on through infer akia effluent discharge 3 9 2 3 as | 3 i " .
*  Power generation 3 3 25 as 35
*  Forestry and wood / paper miling 3|25 1.5 3 | 2 2 |3s5|35 35
«  Agriculture 15 1| 1|1 2| 2|35[35]|35]|35
*  Aquacullure 2 2 15| 2 |25|25|25| 3 |3s|35|35]| 4
*  Construction activities 2 2 2 125|125 |25|25)135 )| 4 4 4
*  Domeshc (formal) 3 |25 2 |25 3 |25 )|125]135|35]135]35
*  Domeshic (informal) 1 1 1 1 3 |25 2 2
(Other, specily) Kruger Natonal Park rest camps (1 stakeholder) | ! 1 1 1 1 ! 1 4
6.2 Non;par:g :c:::: :dlulm through infer akia erosion o 2 |2sl 2 l2sl2al 2al2sl « . p . |
* foresiry 25| 3 | 25| 25125 (25|25 |25 4 |35 ¢4 135
*  air poliution 25| 2 3 |25 2 2 3 |25]3§6
(Other, specly) Kruger National Park (1 stakeholder) K} 3 3 3 2 2 2 2 4
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Appendix 1. (Conlinued)

Issues

Irhpacls on niver water quality (continued)

6.3 Aquatic weeds ! Alen invader s / seed pollution

6.4 Land use type and land use pressing

6.5 Alleration in Band use  and management

6.6 Contaminated snes

6.7 Malana control {1 stakehelders

Comments

O 1 Impact of Aquaculture in Crocodile 15 very important 1ssue

0.1 Impact of RDP houses next (o Sabwe-Sate needs uwrgent attention
6 2 lmpact of Agocultuee on sedunent yiekd i Olfants ungwortant issue

Impacts of breakage of dams on water quahty

G

Level of
Knowledge
S 0

Availability of

Technology
G S O
i P4 29 |
ll .’ - -
) ) & 'I
o. - ;) ‘)

Information Need

Sy | 3 ] 3 i
9 < 20 | A8
1 4 Bl 4
5 4 4 4
4 |
|




Appendix 1. (Continued)

Lovel of Availability of Information Need
Issues Knowlerdge Technology
G| S§Jo|]C|Geg[s|oJc|Ges[o][]c]
7. Management 2 T 2 |25)25]125]|25 | 3 as| 4 4
7.1 Water quality siluation assessment J |25 3 3 |35|35|35/35]|35| 4 |35]3s
7.2 Risk assessment 2 1 2 2 |15|15]|15|35|35)| 4 4
7.3 Water quality management plans 2 2 3 3 |25 3 3 13535
7.4 Water reserve with regard 1o waler quality condition 2 |25 3 |25 )25 3 135|/35)|35]| 35
7.5 Whole calchment-scale approach 25|25| 3 |25 25 3 |]35|35|35]35
7.6 Indigenous / traditional practices 1 1.5 15|15 35| 4 4 d
7.7 |
Comments: l - i )
Good management is important, especially on whole calchment scale
8. Policy . l' : o
= z +
8.1 Policy regarding protecton and rehab#itation of aquatic ecosystems in 3 3 3 2 3 3 laslasl « 4 p p

relation lo waler quality
8.2
Comments
Policing 1s a problem
Need policing policy
Current Water Act better than previous one
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A
A

hix 1 (Conbnue)

Issues

' 14

Technology transfer, training and communication

4

Dsemnatbion knowledar and  skills 1o all  slaxkeholdes
cmpowernment)

Idormation systems - catchment [ apphed / geograph
Decision support systems

Woaorkshops

Conferenc

F Hechive functionmg of catchanent forums

A mulli-level stakeholder framework (boltame-ap and top-down)
Community  based  programne ¢g Landcar Streamwalct
Riverwatch)

Parbcpatory leamng and/or technolegy ransier methods (e g. “on larm

rescarch™ and PRA) and group extension methods (e g ‘facimation’)

Commenl:

Lavel of

Availability of

Information Need

Knowledge Technology

6G|s o]Jc|l]Gcg|s|]o|c|]G]s | o]c

| | l |

| |

‘ |
2 | 2.4 j i 3 4 4 4 4
¢ | 2 l 25| : | 25 25|a3as!35|as|as
) 2 | 2¢ | 3 3 4 | 4 4 )
295 & 5 L | 3 3 3 S

| ]

Vs ‘ ‘ 2 3 3 | 3 ] 3 K| | L
3 136| 3 |25 25 i 2 |25 4| 4| 4| 4
5 3 3 26 2 285 | 2 | 2F 4 l B Rl |
9 : f Y4 2.4 P4 2.f 4 ' 4 K}
2 ' 2 15| 2 2 3 3 3 4 |35]|1351| 3¢
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APPENDIX 2

AVERAGE RATINGS OF THE WATER QUALITY ISSUES OF THE

DIFFERENT STAKEHOLDER GROUPS

REFERENCE | LEVEL MAIN INTERESTED AND AFFECTED PARTIES
“Nationa Departments of Water Affarrs anc Forestry,
o NATIONAL Environmental Affairs and Tourism and Agriculture and Lanc
(= 1: 1000 00Q) | Affairs; natonal and international research organisations;
Naticnal Parks Board
| Provincial Departments of Enwi Aftal
PROVINGIAL : 12l Depa ronmental Affairs and
B Tourism and Agricu'ture and Land Affairs; research
(= 1: 250 000) | g
institutions Provincial Park Boards
c CATCHMENT  Catchment forums: research institutions, movements and
(£ 1: 50 000) | programs; NGO's
Communities; catchment networks, community asscciations,
NETWORKS
D (£ 1: 25 000) Working for Water; Landcare networks; NGO's; research
o groups and projects.
GROUPS Land user (farmer) groups,; water use groups; discussion
E (+ 1: 10 000) groups; research and development groups; NGO's;
+
Landcare groups, calchment groups;
| Land mmercial and ll-scale farmers, ate
INDIVIDUALS ! users (commercial and small-scal priv
F | game farm and -park owners), water users and managers.
(x 1: 5000) ,
private land owners;
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Existing level of knowledge
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Appendix 2. Average ratings of the water quality issues of the different stakeholder groups

Avallability of
Technology

Information Need

lssues 3 B c|p]|eE B c|o|E
1. Desired state of rivers
1.1 Procedures/protocols to define the desired fulure
. 3 35135 3% 4 4 4 4
state of a river in terms of waler quality
2. Zoning
2.1 Identification of representative (benchmark)reaches | | | | | | | || o
for research, moniloring and extrapolation of water 25 35135 35 4 a 4 <

quality conditions
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Issucs

Critenia (gudelines [/ thresholds
values)

Deswed mshream walter qualily crlena

Reg e

hresholds ol potenbial concan

Apphcatalily « I [ | m
Wooh el

valey juahty index (number o

siabl wher than crtena

tolerance

—

Level of

Knowledge

3]

hv.nl.u.;hl; of

Technology

C D E

Information Need
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Appendix 2. (Continued)

Level of Availability of Information Need
Issues Knowledge Technology
AlB|c]o|E|F|lA|B]CcC|OD|EJFlATBIC| D F
| 4. Prediction technology
Please review the following issues with regard to the
development, calibration and verification of prediclion
technology
4.1 Responses of instream biota fo changing wate, | Rl o T
212 |22 |58 2|2 |25|25| 2| 2 |35| 4| 4| a]a|a
quahty
4.2 Effect of water quality on wetlands 2| 2| 2 1 |15 v 15|15 15| 15| 1515|3535 [35]35]|35| 4
4.3 Likely impacts of calchment aclivities on water ‘
2 155 v v |y s sfrs|as| s 1 Jas| 4| 4| 4| 4| 4
quality
4 4 Effect of flow modification on water quality 2 2 2 |15 1 1 2 |15 v J1s] 1 4 F) 4 4 4 4
4.5 Effect of wetlands on waler quality 2 2 [15] 1 1 2| 2 2 1 1 1 |35|35]|35 |35 4 | 4
4.6 Linking of lerrestrial and aquatic systems 15] 1 1 1 1 1 s | 1 1 1 1 |35|35|35 (35|35 4
4.7 Factor based andlor empirical models for use in
15| 1 1 15| 1 s | 1 |15] 1 1 |35]|35|3s|35)35]as
information- and decision support systems
4.8 Conceptual models for waler quality processes in
2 |22 )2 | v v |22 2]|2]|1v]1v]as|as|as| 3 |as]as
the river and calchment
4.9 Simulation models to describe present water quality
2 v v v v v 2y v v vy |as|as|as|as)]|as]|as
conditions and to predict future conditions
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Appendix 2

(Continued)

5- Aanlnnng

5.1 Biologu

Issues

il characltensh ol waler  (inchademg

o Maontoeng system

*  Monlosng database

o dentification of rends

5.2 Chemical charactenshics ol waler

Monitonng system
Maonitonng database

Identification of trends

¥ characlenshics ol waler

Monstonng system
Monstonng dalabase

Identhicaton of trends

Level of
Knowledge

A B Cc D E

1
1
] ' !
15 15 15 | |
1 5 1511
15
|
| | ‘
|
| 15 1
|
) K. 1
! | !
- K. 1

Avallability of

Technology

A B C D
- 4
1
|
L y § . &
1 1 | ’
]
\ ) i Y |
1 ' ' |
' ' ) !
|
1 ' y
) 3 K-
|

Information Need

" 8 c D E F
—
36 (35| 4 | 4 |as|as
i
15| 4 | 4| 4] 4| a
1
s las] o 4| 4| 4
| |
o | 4 : s | o4 '
|
] ]
i\ $ | 4 4 4 4
| ]
H H 1] 4 H 4
4 | 1 1 1 4
" " ¢t | ¢ | 4] 4
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Appendix 2. (Continued)

Level of Availability of Information Need
Issues Knowledge Technology
Als|C|[D|EJFlA|B|C|D|E|F|A]JB[C|D[E]F
6. Impacts on river water quality
6.1 Point source poliution through inter aka effluent i -
discharge 3s| 3 3 |35] 3 |35]35|35(35|35|35|35] 4 | 4| 4| 4| a] 4
*  Mining
* Power generalion 3s| 3 3 |35|35|35] 4 |35|3s5]| 4 4 4 | 4 4 4 | 4| 4| 4
*  Wood / paper milling 25 |25 |25 |25 |25 |25 25|25 | 25| 25| 25| 2535 4 ] 4 4 |35
«  Agriculture 2 (15| 2151 [1s]as|2s| 2 |1s|2|2|as|a|a|a]alaq
*  Aquacullure 3 |25|25| 2 | 2 | 2 3| 3| 3 |25| 3 |25])35| 4 | 4 |35] 4 | 4
* Construction activilies 2 | 2| 2 3 | 2 |25 3 |3s| 3| 3|3 |3 4| 4] a]|a)]a]a
*  Domestic (formal) 2 2 2 2 2 2 2 2 |25)|25)]| 2 |25] 4 4 4 4 4 4
*  Domestic (informal) 2 2 |15 1 |15 l 15] 2 2 |25|25| 2 |25] 4 4 4 4 1 1
6.2 Non-point source pollution through infer alia erosion | ? ‘
25| 2 | 2 | 2 | 2| 2 |25|25|25|25| 25|25 4 | 4 | 4 | 4 | 4 | &
*  agnculture
* florestry 3|25 3 |3s| 3| a3 |2s|2s|2s|2s|2s]|2s|as]| a4 | 4] a4
=  air pollution 25|25 (25| 3 |25|25)|25|25| 25| 3 |25|25|3s5|as5|3s| 3 |as|as
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Appendix 4 nbineed)

Issues

Impacts on river water cr)“ua‘h-ly (continued)

6 3 Aqualic weeds / Aben nvaders [ seed pollution
O 4 Land use typ nd Land usSe pressurn
Aller alio Viand use and management

O o Contammalted sile

A

(1]

Level of

Knowledge
C D

Avallabihity of

Technology

Information Need

B|C|D]|E
2
\\"\‘
) 4 4

1 ! 4 4
e lala] e

F
- ——
i
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Appendix 2. (Continued)

Level of Availability of Information Need
Issues Knowledge Technology
[B[C[O[E[F Afe'c'ol'e‘l A‘]e"‘t”’b

7. Management ! ’ [
7.1 Waler quality situation assessment IENERERE R E R ERE R RN 1 laslas
7.2 Risk assessment 2 |15]15] 2 1 2 |2 |18 15‘15. Js' 1 1
7.3 Waler quality management plans 2 | 2| 2223|323 |2s]03 3 |as| 4
7.4 Waler resarve with regard 10 waler quahty condition 2 2 3 2 3 3 3 ( 313813 1 4 4
7.5 Whole catchment-scale approach | | ' x
7.7 Inthgenous / traditional praclices 15 15'15 151525 2 ‘ 2 | 2 ' 2 t 4 | 4| 4
8. Policy ' - . 1 | | |
8.1 Policy regarding protection and rehabilitation of ' [ [ I~ o)

35| 3 | 3 |3s| 3 Jas|as| 3| 3|3 4« 44

aquatic ecosystems in relation to water quality




(Continesed)

Appendix /

Issues

9. Technology transfer/ training / communication

91 Dsseminaton of knowledge and skills to all
slakcholders (empowerment)
92  Informabon systoems calchment /1 apphed

erOcprapam
93 Decson support systems
P4 Workshops
! Conlerences

I Effective lunctoning of catchment forums

97 A mulllevel stakeholder framework  (bottom up

and lop-down)

98 Communily based programmes (e g Landcare

Strocwmwatch, Riverwalch)

U9 Pacpatory keaming and/or lechnology transler

methods (¢ g “ondarm research”™ and PRA) and

group extenson methods (e g. 'Tacillation’)
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|

Availability of
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) 3 A4 is5 ) ¢ 1 5
‘ ) 5 3 3 3 3 15 3
} 3 3 3 is is 4 35
T ) s [ 4 ) ¢ 4
|.‘ ) < 4 4 K
‘." ‘ 5 2% A A k) )
| 1 |
' |
| |
) £ ) L a8 ) 4 3 4




APPENDIX 3

MULTI-LEVEL STAKEHOLDER FRAMEWORK

LEVELS

MAIN INTERESTED AND AFFECTED PARTIES

A: NATIONAL
(= 1: 1 000 000)

| National Departments of Water Affairs and Forestry,
Environmental Affairs and Tourism, and Agriculture and Land
Affairs:

National Parks Board; natonal and intemational

research organisations

B: PROVINCIAL
(£ 1: 250 000)

' Provincial Departments of Environmental Affairs and Tounsm,
Iand Agriculture and Land Affairs: Provincial Park Boards:

‘ research institutions

(£ 1: 50 000)

C: CATCHMENT

forums; rescarch nstitutions, movements and

| Catchment
| programs; NGO's

D: NETWORKS

—d

Communities. catchment networks. community associations.

working for water: Landcare networks; NGO's; research groups

(£ 1:25000) ]
‘ and projects.
"Water user groups; Land (farmer) use groups: disCussion groups.
E: GROUPS oo e group
rescarch and development groups: NGO's; catchment groups:
(#+1: 10 000)

| Landcare groups:

F: INDIVIDUALS
(£ 1: 5 000)

| Water users and managers, land users (commercial and small-
 scale farmers, private game farm and -park owners); private land

OWners;
|
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APPENDIX 4

LANDCARE MULTI-LEVEL STAKEHOLDER FRAMEWORK

-

Data NATIONAL TOP DOWN
Provided (1:250 000 and smaller)
8"-’ v
v PROVINCIA v
Integrated « Catchment «- CATCHMENT IMPLEMENTATION
Catchment Management (=1:50 000
Plan Agency
GROUP NETWORK
(=) =) Fe
STAKEHOLDER GROUPS
Land & Water INDIVIDUAL
Management STAKEHOLDERS BOTTOM-UP
Plan 1:5 000 110 00C




APPENDIX 5
EXAMPLES OF THE APPLICATION OF THE MULTI LEVEL

STAKEHOLDER FRAMEWORK
LEVELS APPLICABLE PREDICTION TECHNOLOGY
(e.g. MODELS)
< 1:250 000 (NATIONAL) Qualitative: ntegrated geo-information and expernt systems

(including GIS & remote sensing). factor based models;
Quantitative: summary mechanistic simulation models;

"1:100 000 - 1 : 250 000 Qualtative mntegrated geo-information and expent systems
(PROVINCIAL) (including GIS & remote sensing); factor based modeis;
Quantitative: summary mechanistic simulation modeis:
+1:50000 Qualitative & semi-quantitative: integrated geo-information and
(CATCHMENT) expert systems (including GIS & remote sensing). factor based
models;

Quantitative: mechanistic simulation models and/or conceptual
models ssimulating catchment processes,

1:25000 -1 : 50 000 Quantitative: mechanistic or process-based simulation models;
(NETWORKS) Qualitative: applied geo-information systems and factor based
models
"1:10000-1: 25000 Quantitative mechanistic or process-dasec models anc factor
(GROUPS) based models;
Qualitative: applied geo-information systems and factor based |
models
1:5000-1:10000 Quantitative: mechanistic or process based models and factor
(INDIVIDUALS) based models,
Qualitative: Applied gec-information systems and factor based
models
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LEVELS APPROPRIATE TECHNOLOGY TRANSFER,
INFORMATION, COMMUNICATION and
MANAGEMENT SYSTEMS & TOOLS

NATIONAL ntegratec decisicn support sSysiems. geo-nformation systems
Environmental Information Systems (EIS), Internet

i;Rov'Nc'AL nlegrated cecision suopont systems, geo-nformation systems, EIS

CATCHMENT ~Integratec Catchment Ma agement Plans, geo-information systems,
EIS: Internet; simple water quality test kits

NETWORKS_ ' ntegratec (sud-) catichment management plans, appled geo-
nformation systems; simple water quality test kits

“GROUPS ~ Integrated (micro-) calichment management plans, appled geo
formation systems. simple water gualty test kits

-|NDH|_V|DUALS negratec 'and management plan (farm plan). appiec geo-ricrmal.
Systems, smpie waler Aty last Kits

LEVELS TECHNOLOGY TRANSFER and R&D
STRUCTURES

NATIONAL Extensicn services; natonal resaarch & ceveopment (R&D) programs

PR;V'NC.AL | Extension services, R&D pr YGrams

CATCHMENT | Catchment forums. catchment / cistrict level R&D programs (KNPRRP

'lETWORK Community forums: community networks and associations: community

Dasad -avel research programs and -networks community
waterwaich intiatives

-G'iaups community groups, ‘on-farm research projecis and experimants, sma

R&D groups

INDIVIDUALS Households. on-farm’ research projects anc expenments




LEVELS PARTICIPATORY METHODS & PROCESSES FOR
TECHNOLOGY TRANSFER & NEEDS
ASSESSMENT

NATIONAL Conferences, workshops; faciitation

PROVINCIAL Workshops; conferences; facilitation

CATCHMENT Forums. workshops: facilitation
NETWORKS " Community forums and meetings, workshops, facitation

Dynamic group communication and —extension (e.g. PRA), facilitation;

GROUPS
parucpatory research, Giscovery leamng

T— T Interpersonal  communication.  participat
INDIVIDUALS ierper . — STy

discovery learming

research. facitation
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