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Our Objectives

Context: What is IWRM in the Workplace?
 Examples of IWRM in the Workplace
Becoming “Workplace Proficient”
* Discipline Knowledge and its Workplace Application
* Skills vs Knowledge
e Technical and Intellectual Abilities
IWRM Disciplines and Integration
*  Which is Best?
e How to Integrate?

Examples of Advertisements (part of Friday’s Session)
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Lecture Structure

*  Examples from my experience
* Do not expect a lecture but come prepared for engagement and discussions about the relationship and
relevance between classroom knowledge and exercises versus the work environment [“The real thing” they

call it]
* Some of the questions that you should be asking him include:
What is the expectation of workplace people from you? What are they expecting you to know and do

Environment?

What are you expecting the workplace people to do for you?

YV V VYV V

What are your expectations from the work environment?

- our future through science




Lecture Structure

We will spend most of our discussions exploring the relevance of the following:

Academic knowledge: Source, where, when, how and why

Practical skills: Source, where, when, how and why

Workplace-based experience: Source, where, when, how and why

The relationship among these 3

Universities and Technikons: Relationships/Differences

Advertisements and Interviews: Do they speak to young graduates or not? What are they

looking for and why?

GSIR
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Lecture Structure

The assignment question or exam question will be given ..... will you be able to design and implement [Use

your academic knowledge to solve a practical problem in a workplace based environment]

Communication: Given your academic reading and academic writing training that you received at university
will you be able to.. at workplace environment?

» Read documents at workplace and get relevant and key information

» Look for information on internet for your report writing

» Write reports [Field, Lab etc], draft reports for your seniors

» Make a presentation to your colleagues and seniors

Calculations: Given data sets or values, can you create a Table or a graph? Do you have these skills? Can you

do analysis on the data? Can you produce a map given data sets? Do you have these skills?
a

GSIR
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Knowledge and Experience
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Global Water Availability

* While water is the most abundant
natural resource on Earth, 97% of it is
too salty for human consumption and
crop production.

¢ Much of the fresh water, an estimated
35 million cubic km, cannot be
accessed for use since it is locked
either in the ice cover of the Arctic or

Antarctic or in deep aquifers (2%).

e Thus, the physically accessible fresh
water potential of the world is only 90
000 cubic km per year (<1%).




WHY MANAGE WATER ..... ?7??

WHY WATER MANAGEMENT IS NECESSARY

Global world water supply: Less than 0.7% of total water is available for
human use (> 97% saline and > 2% frozen in ice caps; water in ice
caps is an important part of rivers)

0.01%

in surface waters
& the atmosphere

( 0.307%

in ground water
< 0.5mi deep

*‘1 0.307%

in ground water
> 0.5mi deep

0.005%
2.15% soil moisture

Icecaps & glaciers

| m J Source: lowa State University NATION GRAPHICS




Geographical Water Stress Areas:

Baseline Water Stress

Low (<10%)

Low to medium (10-20%)
Medum to high (20-40%)
I High (40-80%)

[ Extremely high (>80%)
I Avid & low water usa
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2019 WEF Global Risks

The Global Risks of Highest Concern, 2016
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\ \ / ‘ « Companies experiencing increased detrimental impacts from water
* Q e N (security of availability and quality) — water-related impacts result in
b financial impacts.
« 05% Assessment of IPCC Projects found that each degree of global warming would result
in approximately 7% of global population exposed to a decrease of renewable water
. . resources of least 20% (UNCDP, 2016).

« With respect to climate change linkages — water is recognised as a very significant risk
o b regarding the likelihood and impact of water crises, extreme weather events and natural
disasters (WEF, 2017).




The Justification for “IWRM”

Water is a key driver of economic and social development while it also has a basic function in
maintaining the integrity of the natural environment. However water is only one of a number
of vital natural resources and it is imperative that water issues are not considered in isolation.

Managers, whether in the government or private sectors, have to make difficult decisions on
water allocation. More and more they have to apportion diminishing supplies between ever-
increasing demands. Drivers such as demographic and climatic changes further increase the
stress on water resources. The traditional fragmented approach is no longer viable and a more
holistic approach to water management is essential.

This is the rationale for the Integrated Water Resources Management (IWRM) approach that
has now been accepted internationally as the way forward for efficient, equitable and
sustainable development and management of the world's limited water resources and for
coping with conflicting demands.

—

GSIR

Source: https://www.un.org/waterforlifedecade/iwrm.shtml
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The “IWRM” Basis

There are great differences in water availability from region to region - from the extremes of
deserts to tropical forests.

In addition there is variability of supply through time as a result both of seasonal variation and
inter-annual variation.

All too often the magnitude of variability and the timing and duration of periods of high and
low supply are not predictable; this equates to unreliability of the resource which poses great
challenges to water managers in particular and to societies as a whole.

Sources: https://www.un.org/waterforlifedecade/iwrm.shtml ; Status Report on Integrated Water Resources Management and Water Efficiency Plans. UN-Water. 2008; ( ; I I a

Roadmapping for Advancing Integrated Water Resources Management (IWRM) Processes. UN-Water, GWP. 2007
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https://www.un.org/waterforlifedecade/iwrm.shtml

The “IWRM” Basis

Most developed countries have, in large measure, artificially overcome natural variability by
supply-side infrastructure to assure reliable supply and reduce risks, albeit at high cost and
often with negative impacts on the environment and sometimes on human health and
livelihoods.

Many less developed countries, and some developed countries, are now finding that supply-
side solutions alone are not adequate to address the ever increasing demands from
demographic, economic and climatic pressures; waste-water treatment, water recycling and
demand management measures are being introduced to counter the challenges of inadequate

supply.

In addition to problems of water quantity there are also problems of water quality. Pollution of
water sources is posing major problems for water users as well as for maintaining natural

ecosystems.
a

Sources: https://www.un.org/waterforlifedecade/iwrm.shtml ; Status Report on Integrated Water Resources Management and Water Efficiency Plans. UN-Water. 2008; ( ; I I a

Roadmapping for Advancing Integrated Water Resources Management (IWRM) Processes. UN-Water, GWP. 2007
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https://www.un.org/waterforlifedecade/iwrm.shtml

The “IWRM” Basis

In many regions the availability of water in both quantity and quality is being severely affected
by climate variability and climate change, with more or less precipitation in different regions
and more extreme weather events.

In many regions, too, demand is increasing as a result of population growth and other
demographic changes (in particular urbanization) and agricultural and industrial expansion
following changes in consumption and production patterns.

As a result some regions are now in a perpetual state of demand outstripping supply and in
many more regions that is the case at critical times of the year or in years of low water
availability.

Sources: https://www.un.org/waterforlifedecade/iwrm.shtml ; Status Report on Integrated Water Resources Management and Water Efficiency Plans. UN-Water. 2008; ( ; I I a

Roadmapping for Advancing Integrated Water Resources Management (IWRM) Processes. UN-Water, GWP. 2007
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What is “IWRM”?

IWRM is an empirical concept which was built up from the on-the-ground experience of practitioners.

Although many parts of the concept have been around for several decades - in fact since the first global
water conference in Mar del Plata in 1977 - it was not until after Agenda 21 and the World Summit on
Sustainable Development in 1992 in Rio that the concept was made the object of extensive discussions as to
what it means in practice.

The Global Water Partnership's definition of IWRM is widely accepted. It states:

'IWRM is a process which promotes the coordinated development and
management of water, land and related resources, in order to maximize the
resultant economic and social welfare in an equitable manner without
compromising the sustainability of vital ecosystems.’

GSIR
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Countries have long recognized the benefits of implementing integrated approaches to water
resources management, which has resulted in several global agreements.

Mar del Plata Rio Earth summit Johannesburg Rio +20 The 2030 Agenda
UM Water Conference Agenda 21, Ch.18 Plan of The Future We Want
Implementation

Foundations laid Call for integrated Call to develop Reaffirmed Target 6.5 to
for the principles of water resources national IWRM and commitments to implement IWRM
IWRM. development and water efficiency plans develop integrated by 2030.
management by 2005. water resources
formalized. management.

* Total Catchment Management
* Integrated Catchment Management
* Catchment Management d

* Water Resources Management GI R

- Source: UN SDG Indicator Report 651 — Progress on IWRM, 2018 cor Fotore Hrough science
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INTERNATIONAL RIVERS SHARED BY SOUTH AFRICA
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The current water needs in the country shows that (excluding water set
aside for ecological flows):

e agriculture uses 67%
urban households and industry use 18%, and

mining and power generation use 5% and 2% respectively.
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WATER RECONCILIATION: YEAR 2000

THE FUTURE:

WATER RECONCILIATION SCENARIOS
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UN IWRM Planning and Implementation Cyele"

Development Objectives

National
' Goals ‘

Monitoring and Water Resources
Evaluation of Issues Assessment
Progress IMPLEMENTATION

Enabling Environment
Institutional Structures
Management Instruments
Infrastructure Development
Actions of Water Resources

Implementation Policy/Strategy

‘ IWRM ’
Implementation —
Source: un.org Plan G R
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1. Water Security (and its linkages...)

A National Water Security Framework
considers all water uses in the country

Environment

Current State of Water
Resources

Irrigation Industry

Energy generation

SCIENCE, POLICY

WATER

@ ENGINEERING & G ¢ Intervention
(a° TECHNOLOGY SECURITY Private Sector Measures

(Research, Inventions, (industry/mining/

AT Tan e Y Resource Avallab_lllty (Quality &
Analyses, Reviews, Quantity) INDEPENDENT &
Recommendations) SUPPORTIVE

(Technical and Non-Technical)

INDEPENDENT &
SUPPORTIVE

Future (Desired) State of
Water Resources

The issue of water security for South Africa not only circumscribes the entire water sector, but also has far
reaching consequences across the entire economy of the country. It touches on growth and development of a -

all sectors of our economy. This National Water Security Framework (NWSF) recognises the importance of G R
- water security for our country and operates at national, regional and local levels. Water security touches on

many facets, including identifying future water sources for our growing population and the attendant future our future through science




South Africa Quick Facts ..... NWRS2 =

Semi-arid and water-scarce country — 30t driest in the world
Mean Annual Rainfall — 460 mm, half the world average

Challenges — security of supply, environmental degradation and
water pollution

Priorities - provision of basic water services, meeting the needs for
economic growth, equitable water allocation and maintaining the
environmental integrity of water resources

Per capita water consumption — 275 litres/capita/day vs world
average of 175 litres/capita/day

Water %aotvr It>\r'u> rit\ﬁ Fooug Armg

1015 - 2018
L Ac!f\ievir-g, eﬂm%, ir-qn‘wﬂr.g Witer A{‘fom’tlw Emrww.
® Water conservation and water demard wamgemﬁ
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.
mairtenance oT Water resources W.Cmstmdwe

DWS battles pollution as Ramaphosa authorises new
investigation

Sep 10, 2018 | Effluent, News, Wastewater, Wastewater, Water, Water management, Water pollution, Water
quality, Water sources, Water supply, Water treatment | # # # % ¥

The South African Human Rights Commission is conducting an inspection at the Vaal Dam following
allegations that approximately 150 ML of raw sewage is flowing into the Rietspruit and Vaal rivers
daily.




2. SA Example: Water Allocation Reform (\%&ﬁj

WQM, WARMS, Forestry Development
Water Use MOnitOring,
ater Services IS Resource
Authorisation Geoh dtolo -
- WC/DM [ Development

Current Water
Allocations and

Present/Future

Demands
IDP/PGDP/LED

Water

Reconciliation RDM

Reserve Scenarios

Assessments

Water

Allocation

Allocation
Schedules

Reform

Catchment
Management
Strategy

Compulsory
Licensing (water
for equity, rural
development, ecology,
etc)

AUTHORISATIONS
ISSUED
(Licences & Resource
Specific General
Authorisations)

Aggus®

Ecological
Class &
Reserve

Modeling
3 Systems
a

g Development Objectives
Q
: \
Q
g
jf’ National
= ' Goals ‘
g
= Monitoring and Water Resources
g Evaluation of Issues Assessment
£ Progress IMPLEMENTATION
Lo
Enabling Environment
Institutional Structures
a 3 Management Instruments
f g Infrastructure Development
s 8 Actions of Water Resources
? P Implementation Policy/Strategy
= @
!
g =
= g IWRM
AR Implementation
Q
o Plan

Source: un.org

Strategic
Framework for
Water Services
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3. Continental (and its linkages...)

* The Fourth Industrial Revolution SDG 6: “Ensure Availability and Sustainable Management

of Water and Sanitation for All”

(2" Information Revolu

i Early 21 Centy
3 Industrial arly entury~ "
Water

Revolution ~ 3 =
(1% Information —— Management — —

nd. i
2" Industrial Revolution)

Revolution Late 20 Century >
1st Industrial 19%-20" Century i i
: .
Revolution N Computer and )
18"Century Electrical Internet-based

Energy-based Knowledge
Mass Production

£

Foster cooperation },{

| Provide water |
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Water Use and 29 4| to adequate | ” in transboundary for
Ecosystems

Searcity / 6.aand 6.b

4  Cooperation and
Participation

food security

Y Steam-based

evelop hydropower
Machines &

to enhance energy

6.3

Integrated

M R Waste-water 6.1
anagement — and Water 3
sectors and regions: Quality 62 Drinking Water & .
Y Sanitation and | Meet growin:

Balancing competing
needs

Hygiene °, water demand/l’
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Enhance capacity
to address

. A succession of new wars across Africa? ?ii:j:vcz’:): f?;:,stﬁ :t ::Ctieogjc il
Alrica, though the continent the least responsible for economic transformation of the
greenhouse gas emissions,’ is almost universally seen as continent over the next 50 years.
e continent most at risk of climate-induced conflict—, It builds on, and seeks to
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The Status Quo Drivers

50¢

B NOT APPLICABLE

Average Number of countries
No data
SDG 6 Status
Very high M High Medium high M Medium low B Low B Verylow N/A
Progress with implementing IWRM, 2007-2017 a
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Skills and Capacity in Africa - AMCOW (2013) and SADC

“....the growing gap in professional, technical and management capacities in the water sector in Africa as has been identified by Declaration 12 of the recent
AMCOW EXCO meetings held in Cairo 2013, which states the following:

12.0 Addressing Junior Professional and Technician Level Capacity Challenges in the Water Sector in Africa

12.1 EXCO/11/2013/CAIRO/17: EXCO notes the growing human resources shortages to achieve water and sanitation goals in Africa and directs the
Secretariat to work with the AUC and NEPAD Centres of Excellence to develop a Human Capacity Development Programme aimed at addressing Junior
professional and technician level capacity challenges in the water sector.

Annex Il. Terms of Reference on the Activities for Human Capacity Development The Support of the European Commission to the NEPAD CoEs is inscribed in the framework

nent for f P r r 1 M of the support to the AU and the work plan of AMCOW. The “Joint Africa-EU Strategy
Component for Southem African NEPAD Water Centres of Excellence Roadmap 2014-2017" established at the dth EU-Africa Summit, held in Brussels on 2-3 April
2014, by the Heads of State and Government of the EU and Africa, the President of the
1 BACKGROUND European Council, the President of the European Commission, the President of the AU and

This document describes the HCD activities to be carried out by Stellenbosch University the Chairperson of the AUC explicitly stated among others:

through the Coordinator of the NEPAD Water Centres of Excellence Network for Southem *  The need for the EU to support the development of the Centres of Excellence in Africa in

Africa in the framework of the project “MEPAD African Network of Centres of Excellence on the framewark of priority area 3 “Human development”;
Water Sciences and Technolegy (phase |I)", thereafter “ACE2" under the responsibility of * The need to include water amongst the strategic priorities for cooperation and urged
UNESCO. actions in the water sector to ensure, through institutional strengthening, sustainable and
efficient management of water resources, contributing to growth, peace and security in
The specific objectives respond to the challenge identified in the Declaration above by the framework of priority area 4 “Sustainable and inclusive development and growth and
addressing aspects of the sector gaps and identifying broad lines for a strategic response as continental integration”™.
follows: This second phase of NEPAD Centres of Excellence on Water has the aim of supporting the
establishment of Human Capacity Development (HCD) Programme in the Water Sactor in
1. Clarify the gaps in the sector both vertically in terms of Decision making to Africa through the NEPAD African Network of Centres of Excellence in Water Sciences and
Management to Service provision and horizontally in terms of regionally Technalogy (CoE).

specific needs.
2. Identify the gaps in existing learning and capacity building institutions.

3. ldentify a strategy to build back capacity into the sector with appropriate

training and capacity building of incoming young professionals, tailored to the

‘ sector needs




IWRM Skills and Capacity in South Africa

Scope of the Water Sector

NWRS2 - Chapter 15 (Skills Chapter)

. Oversight of the water
Constitution -y value chain (national

(/ National Water Act \ policy, regulation,
\_ National Water / support)
- Policy Act
— -
National « National
w Priorities v Outcomes gy,
B National . ‘-
L watar )
Resources -
\ Strategy J Development and
N L4 % management of national
Water for Growth: raw water infrastructure.
DwAPS'tnr:teol_c 2 and Development - and inter-basin transfer
Fi Nt Srategy of BouRh A { HARD -BA) Water value chain -
W

AR
trategy ( NSDS) 2011-2016
2016
Waste water and effluent
collection and treatment and
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back to the river

Distribution
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raw/portable water
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Figure 11: Water value chain
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T *«*  Progress
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SUB-FRAMEV/ORKS AND QUALIFICATION TYPES
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OccUPATIONAL CERTIFICATE
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WHAT IS THE FOCUS OF NEW
LEGISLATION ?

» Ensuring fit for purpose qualifications for the Labour
Market

» Emphasis on:

" Labour Market needs - both employers and trade unions
need competent, employable workers (people in
occupations) to grow business and the economy

® SETAs must collect information on Labour Market needs in
terms of occupations — who is needed”?

" QCTO must ensure that there are fit for purpose
occupational qualifications to respond to the labour market

L z& IabourneedS
(7 =—— suores oy 12 2

j— ] | B\
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South Africa
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DEVELOPMENT PROCESS: MANAGED BY

DEVELOPMENT QUALITY PARTNER

Compile.

(8

Development Facilitator.

Manage
process.

Consolidate
and verify.

Facilitate Wor|

Assessment Quality Partner.

Constituency Group.

CEP and Education Work

Groups. Groups.
Consolidate 4 Constituency
and verify. Group.

Group.

Scoping
meeting.

Facilitate Wor|

CEP Work Group.

Constituency
Group.

Receive and
process
application.
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/ labour

Y
Curriculum Occupational Learning Curriculum Qualifications Quali?icgtion
Scope Profile Process document Assessment Description &
Design Specification standards
—@
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FETWater Example

About FETWATER

In 1996, the then Department of Water Affairs and Forestry requested support from the United Nations Educational Scientific
and Cultural Organisation (UNESCO) and the World Meteorological Organisation (WMO) to assess education and training needs

inintegrated water resources management in South Africa.

The two organisations conducted an assessment in 1998 at national, provincial and community levels. The assessment
evaluated the education, training and capacities needs of the then Department of Water Affairs and Forestry (DWAF) and

linked them with the needs of other government departments, non-governmental organisations and the privatesector.

The assessment tookinto account various imperatives, including South Africa being a country in transition, its
affirmative action policy, staff and career development concerns, capacity building required for achieving
t sustainable development and the need to link and interact with efforts by Southern Africa and the

l!”
‘ﬁ- international community.

g our future through science




Theme

Occupation at
Professional
level

FETWater Example

Water Resource

Management

Water Resource
Management
Practitioner

Water Use
Authorisation

Water Use
Authorisation
Practitioner

Water
Regulation

Water
Regulation
Practitioner

Water
Governance

Water Liaison
Practitioner

Water
Infrastructure

Water

Infrastructure

Management
Practitioner

. Process
Oc;upatlon at Water and Controller
ssociate
- Water Use Officer Sanitation
Professional — Water
level el Reticulation
Officer

«  Provide strategic inputs and support for capacity building and training initiatives in alignment with the National Water Resource
Strategy using an occupationally directed approach

3 +  Close the gap between Sector requirements and SETA systems - Unlock funding for curriculum development, delivery, quality
B assurance and RPL

< Foster the development of efficient workplace-based learning and development opportunities — appropriate delivery and
certification systems related to competence development, grading and career advancement

< Professionalise the water sector occupations in line with regulatory requirements and offer appropriate CPD courses




FETWater Example

Linkages between Post-Graduate and Occupationally Directed Training

VOCATIONAL (OCTO)
APPROACH ACADEMIC APPROACH
e ~\
Water Resource Core Modules

Practitioner Water & Resource Management

Environmental Management
GIS & Remote Sensing

Water Use Authorization

Practitioner
S ) Resource Protection Modules
- N Water Quality Management
Water Regulation Wetlands Management

Practitioner Groundwater Management

Socio-Economic Modules
Water Security
Water & Development
Sustainable Development
( ) Water Conservation & Demand Management a

Water Infrastructure
Management
\_ Practitioner Y,

Water Liaison
S Practitioner




FETWater Example

OCCUPATIONAL PROFILE
MODULES SPECIFICATION LEVEL CREDITS
213302 Water Use Specialist’ PRACTICAL SKILLS MODULES
1. Qualification Purpose Devel_op !he local, regional and national water use institutional/
PM-01 organisational regulatory framework 9 20
The purpose of this qualification is to prepare a learner to function as a Water Use Specialist. A Water Use PM-01-PS01 Research/Analyse water use needs and/or opportunities and risks
Specialist enables governance of sustainable water uses which includes the preparation and evaluation of PM-01-PS02 |Develop new and/or revise existing water use policies
the water use authorisation processes as required under the under the water legislative framework. This PM-01-PS03 |Develop new and/or amend existing legislation and the supporting regulations
includes, but is not limited to the development and implementaticn of the related regulations, authorisations, PM-01-PS04 |Develop new and/or revise existing water use strategies
policies, strategies, business processes and guidelines. PM-01-PS05 |Develop new and/or amend existing general authorisations
: PM-01-PS06 |Develop new and/or revise existing water use business processes
2. Occupational Tasks PM-01-PS07  |Develop new and/or revise existing water use guidelines

1. Develop water use institutional/organisational framework such as water use authorisation regulations, EXTERNAL INTEGRATIVE ASSESSMENT STRATEGY

authorisations, policies, strategies, business processes and guidelines Implement the approve
PM-02 institutional/organisatio Assessment Model
2. Facilitate and oversee the water use authorisation process ile i i
P PM-02-PS01  |Compile implementation § an external i d summative vent, conducted through the relevant Quality Council for Trades
Evaluate and make recommendations about the water use authorisation applications and processes Configure the manageme| and Occupations (QCTO) Assessment Quality Partner is required for the issuing of this qualification. The
PM-02-PS02 |implementation external integrated summative assessment will focus on the exit level outcomes (integrated summative

4. Monitor and review water use authorisation Monitor and evaluate the | assessment focus area) and associated assessment eriteria

PM-02-PS03 |efficiencies, where requir{ The candidate will complete a written assignment in the form of a Portfolio of Evidence that will be presented
to the panel of registered assessors and additional expert practitioners from the water sector at a QCTO

3. Occupational Tasks Descriptions SECTION 3C: WORK EXPERIENCE MODULE SPECIFICATION Lness o accredited assessment centre. The written examination will be concluded at the accredited assessment
1. Develop water use institutional/organisational fran| List of Work Experience Module Specifications (e centre and marked by registered assessors. In addition the candidate will present him/herself for an
- s L N X . 3 interview where the panel asks probing questions to assess the candidate’s competence on the completed

regulations, authorisations, policies, strategies, byl 213302-Wwm-01 Strategy and policy design and development processes :::ldv.lce assignment
Products and services 213302-WM-02 Stakeholder engagement process such as the marketing. :m "I‘E_‘F[ Assessment will be carried out at an assessment centre accredited by QCTO. The assessment will take

Deveioed and imoi o wat i advocacy, communication and capacity building processes ?rr( place over a minimum of 30 days.

eveloped and implemented water use regulations, ay WM isati sciplina I
. processes Bl guiZeIines g 213302-WM-03 Water use authorisation approval processes ; fm“r\‘( Qualification Outcomes
213302-WM-04 Water use audit processes

1. Develop water use institutional/organisational framework such as water use authorisation regulations,

+  Stakeholder engagements through oral, written commy 513302-w-0 authorisations, policies, strategies, business processes and guidelines

Water use monitoring, compliance and enforcement support

* Provided stakeholder capacity building and support procasses 2. Facilitate and oversee the water use authorisation process

Occupational responsibilities 3. Evaluate and make recommendations about for the water use authorisation applications and processes
The learner will be required to: 4. Monitor and review water use authorisation processes and guidelines

« Develop the local, regional and national water use inst{ 213302-WM-01 Strategy and policy design and development processes, NGF level 8, Credits, 60 Assessment Standards

Purpose of the Work Experience Modules

= Implement local, regional and national water use instit Integrated Assessment Focus Area 1

The focus of the work experience is on providing the learner an opportunity to experience the full range of

activities to design and develop the local, regional and national water use institutional/ organisational Compile water use licenses as the primary tools for addressing issues of optimal water allocation for

requlatory framework for a minimurm period of 12 weeks socio-economic development and sector reforms at a tertiary catchment scale (50%)
The learner will be required to: s Approved institutional/organisational framework are interpreted against the requested water uses and
« \WM-01-WED1: Observe and assist a Water Use Specialist develop the water use allocation types o ) o _
institutional/organisational framework such as the water use autherisation regulations, autherisations, * Type of water use authorisation required per application are determined as per the regulated
policies, strategies, business processes and guidelines for a minimum period of 2 weeks requirements
o \WM-01-WED2: Develop water use institutional/organisational framewerk such as water use authorisation *  Economic returns/benefits/value of each water use is mapped to existing water uses and

recommendation are made in terms of optimal water uses for a particular catchment and as part of the




Ch al I en g e areas fO I IWR M (reported by 133 countries in 2012)

Infrastructure development & financing  [EE: 201 39%

Financing water resources management  [ER3 5% (NS5
Monitoring the resource  [FE4% 17%

Disaster management 5% 18% 24%

Water use efficiency management  EE316% 19%
Climate change adaptation management [ SHINININESE

Institutional capacity (national & sub-national})  [EEWM 5% 17% 22%
Coordination between levels  [ER3I8% 22%
Cross-sector coordination (nat & sub-nat) 5% 26%

Legislation  [EEEN 6% 21%

Knowledge sharing [ 5% 28%

Stakeholder particpation  [E8 5% 30%
Transboundary capacity (nat & sub-nat) 9% 22%

Management through private enterprise 13% 23% 46% A%
0% 20% 40% 60% 80% 100%
| Challenge category I Mot a problem Low Medium BN High B Highest priority

Source: United Nations Environment Programme (UNEP) (2012). The UN-Water Status Report on the Application of Integrated Approaches to Water Resources Management.




Opportunities .....

A “new normal”—and its consequences SO, is there a silver lil’lll’lg?

Core to every analysis of these drought episodes, and extreme weather events in general, is What makes this opportunity even more exciting is that the new science points to water-
the phenomenon of a change in Southern African climate on the back of global climate

change. There is a growing political acceptance of the concept of a “new normal™—a term energy nexus solutions that, if engineered imaginatively, will provide combined water and

that has found resonance in platforms like the African Union (AU) African Ministers energy solutions in a sustainable development paradigm. That will not Only relieve the
Council on Water. . . _ . .

ounction Tater burden on existing water and energy grids, but because of their ingenuity, organize to
This “new normal” has precipitated changes that have had a profound impact engage and achieve these goals with lower carbon dioxide emissions—thus paving the way

economically, with direct and dramatic losses in earnings at many levels experienced by . . . . .
to a lower carbon future. These new solutions include new sanitation mechanisms

epitomized by the Gates Foundation-led Reinvent the Toilet Challenge, and exciting new

solutions to turn polluted waters like acid-mine water into potable water. New

individuals, as well as countries’ GDPs and growth rates.

The second impact of the new normal is social. Climate change events are directly
reducing livelihood opportunities, with citizens eking out a living from a rapidly degrading
environment in the short-term. In addition, indirect repercussions, such as challenges of [echno]ogies can enable water-sensitive cities to not Only have the abﬂity loseetoa

social upheaval in the medium to long-term are also becoming evident. Indecd, two significant percentage of the city’s nutritional needs through urban agriculture, but to also
features of this emerging trend are social delivery protests in countries like South Africa
and Ethiopia as well as the new phenomenon of what can best be described as “climate develop inner-city artificial and enhanced natural wetland systems that radically decrease
change migration.” the city’s ecological footprint and impact on surrounding rural areas.

This is an important outcome of the third impact, which is environmental. Degradation of

the environment and biodiversity loss is a graphic feature of a new drier and hotter

regional climate.

The brightest part of this silver lining is that Africa, precisely because of its lower levels of

development, is not as locked into the existing infrastructure as those in Europe and the

¢ Americas. Therefore, the continent has the best opportunity to leap frog with these new
! a

solutions, transforming into a water-secure continent, and pioneering the possibility of a
SOURCE: water-secure world.

av Zero on the back of drought 1n Southern Africa: Lessons for the future https:/'www . brookings edu/blog/africa-in-foeus/2018/02/23/day-zero-o..




Africa’s Resources

Africa

Petroleum
Products

. Food / Drink
. Metals / Minerals

. Precious Metols / Minarals
. Wood Products

Textile / Apparel

. Maochinery / Tronsportation

. Electronics Reloted

. Other
fi

oft Drink
oncentrates

Clothing
& Shoes

a Source: CIA ook
Simran Khosla/ Gl
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@ Department of Global Communications

AfricaRenewal ¥

where students turn
waste to wealth

d wi
Some
Me Keny,
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e Ui 5 he onty

Pushing for a green economy & clean energy

—Joyce Msuya, United Nations Environment Programme’s Deputy Executive Director

frica is grappling with myriad environmental and climate challenges, from drought to loss of biodiversity, cyclones and

plastics pollution. Africa Renewal’s Zipporah Musau spoke with the United Nations Environment Programme's Deputy
Executive Director, Ms. Joyce Msuya, on how African countries can mitigate some of these challenges and the opportunities
that are available.

i . e » It Is about a year since you were appointed Deputy Executive
Ugandan students turn wa T— Director of UNEP, and for a while you acted as the Exacutive
hool students earn money from recycling ‘ - o i ek . Director. What has this journey been like for you?
~ o 1joined UNEP in August 2018 and it has been a fulfilling journey :
for me. Given the absol rality of envij develop
ment, in attaining Sustainable Development Goals (SDGs), it's
been great to see how the UN has played a leading role in many
ways. F ple, we recently Global E:
Outlook 6 i ingly
ronment to the broader development issues.

¢, Kizito High

MELSSA KYEYUNE

Schock o the ntakrt
What are some of the highlights of your time at UNEP?
Akey highlight has definitely been the Fourth UN Environment
Assembly in March 2019, which focused on the innovations that
can help us achieve and i
After five days of discussions, ministers from more than 170 UN
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Context and Perspective ...
“W (oo Atl)

”LANq}
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“v.. UnderstandyourINTERNAL N
k\ (yourself/self-knowledge) and

EXTERNAL enwronments

Perspectwe

Perspective — point of view
Context - setting / situation / environment / background
. Relevance - significance / importance / application
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Perspective - the Generational Value Propf@sitibnm

BASED ON A SURVEY OF 1,200 WORKERS ACROSS DIFFERENT GENERATIONS MEASURING THEIR STRENGTHS & WEAKNESSES

EXECUTIVE PRESENCE GENERATING REVENUE ADAPTABILITY COST-EFFECTIVENESS
e PN I 32%  10% [ ==
5 ==~ 3l ———re— 1 =——-— = It

TECH SAVVINESS RELATIONSHIP BUILDING PROBLEM SOLVING COLLABORATION

4% N 34, I 26 % — 20%

_— 18% ek 57% I S 3%

BABY BOOMERS GEN X

| n -
BORN: <1983 : BORN: 1963-13980

£ i
i N
PROS: Productive s . PROS: Managerial ) u‘(‘]
b Sary skills, revenue bt g
D generation, problem il
solving 5
CONS
cost-eff
executive
g
R

armfnceoinnal enliitinne
Iroressional solutions
- uxc I_, roressional solwutions To find out where we got this information drap us & ing: cantactus@uxcps.com.ay




WEF 2019: Job Creation Strategy for the4[.§

ECOMOMIC World Ecc:-nc:-mlc Forum
FIOR UM e
— Publist nFeb 9, 2019

WEF Statistic
.. 65% of children entering primary school today
are going to work in jobs that don’t even exist .... “
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Change amidst Complexity =

Managing Complex Change

| | Action
[ Visica +' Skills | 4| Incentives| ¥| Resowrces| + =)
| | | |
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Change

Anxiety

Resistance
Frustration

False Starts
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Emerging Technologies

WORLD
ECONOMIC
FQRUM

COMMITTED TO
IMPROVING THE STATE
OF THE WORLD

Insight Report

Top 10 Emerging
Technologies 2019

The top 10 emerglng technologles for
2019

1. Bloplastics for a Clrcular
Economy

Blodegradable plastics can ease these problams,
contributing to the goal of a “clrcular” plastic economy

I which plastics derve from and are comvarted back

to blomass. Llke standard plastics darved from
patrochamicalz, blodagradable versions conslst of polymars
flong-chaln molecules) that can ba moukded whike In thair
fluld state Into & varety of forms. However, the options
currantly avallable — mostly mada from corn, sugar cana, or
waste fats and ols — generally lack the mechanlkcal strangth
and visual characteristics of the standard kinds. Racant
breakihroughs In producing plastics from callulose or

lignin (the dry mattar In plants) promigs to ovarcoma thoso
drawbacks. In an added boon for the environment, calluloss
and lignin can ba obtalned from non-food plants, such as
glant read, grown on marginal kland not sultable for food
crops, of fromwaste wood and agricubtural byproducts that
would otherwlse sarva no function.

Soclal Robots

Tiry Lenzes for Minkatura
Devices

Discrdarad Protalns as DOrug
Targats

o

Smartar Fartlizers Can Reducs
Erwlranmental Contaminaton

Collaborative Telopresanca

7. Advanced Food Tracking and
Packaging

Safer Nuclear Reactors

DMA Crata Storage

10, Utility-Scala Storaga of
Ranewable Encrgy

Fertlizars that more fully fit the description ®controlled
releazo” have baan developad recantly — made posshble by
sophisticated materials and manufacturing tachnigues that
can tuna the shells so they alter nutrlent-release rates In

Emerging skills

Analytical thinking and innovation
Creativity, originality and initiative
Active learning and leaming strategies
Technology design and programming
Complex problem-solving
Leadership and social influence

Critical thinking and analysis

Emotional intelligence

Reasoning, problem-solving and ideation

Resilience, stress tolerance and flexibility

TOP 10

EMERGING TECHNOLOGIES

CompTIA’'s Emerging Technology Community selected the top 10

Internet of Things

107 is driving change and impacting Q
efficiencies in businesses around the

providing the data needed to @°
sand @

ve marketing, incr

=

Alis significantly impacting the way customers
interact with businesses through the advent of
inteliigent bots and websites and is becoming
Increasingly commoditized, accessible and
integrated with everyday tools.

5G is Increasing our ability to move, manipulate and
oss wireless platforms. It will continue

analyze data

problems and increase growth across a wide array of

technologies that have near-term business and financial opportunity
for the IT channel and those working in the business of technology.

3

®

s
.

to drive the development of more complex apps to solve %

industries.
Serverless 5 Blockchain
: Blockehain is solving the
COMpUting; | i iaokmhiatie Robotics

manage an increasing number
of transactions across the
Internet as it provides an
alternative to centrally
managed record keeping

Server-less computing is
enabling organizations to create
a NoOps IT environment that is
automated and abstracted from

underlying infrastructure,
reducing operational costs and
allowing businesses to invest in

the development of new,
impactful, value-add n - S
capabilities. /

I N

VA/AR is transforming the

30 printing is praviding an
effective seution for Way we engage with machines,
manufacturirg of complex parts data and each other.
duction of Organizations are exploring
y OpportunTes o use VR, AR
mived reality, Al and
sensor technologies

e lerw voluene

stand alone and ints wum wil

expected to become bigger as

Robotics is automating routine
processes by leveraging
machines in all shapes and
sizes to make businesses faster,
cheaper and more efficient
This is driving conversations
and opportunities due o its
incredibly fast ROl and
Significant opportunity for
cost-savings and growth,

—ees g : -
783##1%’5 830 Printing “< VR/AR \?)ﬁ 10Drones

Dranes are enabling robotic
automarion without
#eographic restriction and the
eppartunities for technological
development anc
integration are high
for the market




Connecting the dots .....
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Innovation doesn’t have to mean sophlstlcated or compllcatedpswnpllmty

always works better..

World Economic Forum & HOW b
A cool idea for growing crops in 40 degree Vegetablu Dh

heat.

i]Read more: v

Abu Dhabi is experimenting
with in recycled




Thank You!




Ashwin R Seetal
Specialist: Strategic Water Management
CSIR, Smart Places Cluster
Division: Water Resources Enabling Infrastructure and Professional Services

Telephone: +27 (12) 841 3477
Email: aseetal@csir.co.za

Physical Address: Building 33, CSIR, Meiring Naude Road, Brummeria, PRETORIA
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