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ECOSYSTEM BASED WATER MANAGEMENT

« Definition: An approach to maintaining or restoring the composition,
structure, function, and delivery of services of natural and modified
ecosystems for the goal of achieving sustainability.

— Itis based on an adaptive, collaboratively developed vision of desired future
conditions that integrates ecological, socioeconomic, and institutional
perspectives, applied within a geographic framework, and defined primarily by
natural ecological boundaries (MEA 2005)
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Ecosystems at work enwronmental ﬂows _.

Enwronmenta/ flows descrlbe the
quantity, timing, and quality of
freshwater flows and levels necessary
to sustain aquatic ecosystems which,
in turn, support human cultures,
economies, livelihoods, and well-
being.

WAL © pictures Gordon O’Brien Brisbane declaration of environmental flows (2018)
e A Wwater-secure world WWW.Iwmi.org
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Ecosystems at work — objectives based
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Ecosystems at work — objectives based

ecosystem management

SETTING TARGETS - ECOLOGICAL MANAGEMENT CLASSES

EMC

A

(natural)

B

(largely natural)

Most likely ecological
condition

Natural rivers with minor modification of in-stream
and riparian habitat

Slightly modified and/or ecologically important
rivers with largely intact biodiversity and habitats

C

(moderately modified or
“fair” condition)

The habitats and dynamics of the biota have been
disturbed, but basic ecosystem functions are still
intact.

D

(largely modified)

E

(seriously modified)

Large changes in natural habitat, biota and basic
ecosystem functions have occurred.

Modifications have reached a critical level and
ecosystem has been completely modified with
almost total loss of natural habitat and biota. In the

worst case, the basic ecosystem functions havL_
been destroyed



Ecosystems at work

Target values for biota, water quantity & quality

RESOURCE UHNIT SCALE RIVER HABITAT AND BIOTA RESOURCE QUALITY OBJECTIVES

water affairs

Department:
Water Affairs

IUA Class River RU Node REC | Component sub RQO Indicator/ measure Numerical Criteria
Component
Olifants
t:';ltiiiisnf;:r RUS In stream blh;;:::ur::dm i: :b::;tsa':::tl:-tlie state of in stream habiat
1 1l : . 9and12| D Habitat . according to Rapid Habitat RHAM: Moderate change from reference.
and Klipspruit RU12 Habitat state to support the .
- Aszszessment Method (RHANM)
{confluence with ecosystem.
Olifants)
The riparian vegetation must o .
Olifants (outlet of be improved to ensure that the S;iz:;ﬂ:" r:gi:':ne::t?::t
12 I} quaternary - RU116 116 C Habitat Riparian bicdiversity of KNP is retained g g VEGRAI AJB category
Response Assessment Index
outlet of ILA12) and the Ecestatus category (VEGRAL
required by the WRCS is met. \
State of fish populations
according to Fish Response FRAI Scare B category
. d Assessment Index (FRAI}
Fizh commyfities should be
Spekboom improved i a good condition Score.
tlet of iti i
8 I (outlet of Rus2 | 82 B Biota Fish and shdid include viaple | oAl habiat of Southsrn
quaternary - : ) dwarf minnow (Opsaridium . . .
poepulatidps of ecologically ) . Instream habitat requirements of species must
outlet of ILAS) . . peringueyi ) must be . .
imporignt zpecies. L i be suitable for maintenance of local
maintained accerding to spulation
Rapid Habitat Aszessment pap ’
Methad (RHAM).
Bronkhorstpruit e ]
ate of aguatic
{outlet from )
Nronkhorstspruit mvertebrales 3
9 I Dam) and k'H'iFTge RU24 24 and c Biota . Aquatic At.]uatic invertebrates must be | Macroinvertebrate F‘.espuns:e MIRAI Scors C categony
R RU31 k| invertebrates | improved to healthy levels. Azseszment Index (MIRAN)
(EWR site - EWR4, .
Score, using the SASSS
outlet of IUA2) )
S sampling method
(existing)
Olifants Riparian habitat must be State of the riparian zone WVEGRAIC category
(releases from . . mainatined to protect the local using VEGRAIl and bird
T 1l RU52 52 D Biota Birds
Flag Boshielo riparian and aguatic bird community structure based
Dam) populations. on diversity and abundance** Bird community structure must not differ
significantty from reference state.
The lecal Hippepotamus Hippopotamus and other
Olifants (EVWR11, population must remain ina | riparian mammals population | Hippos in this reach should not become less
10 Il confluence with RUSE 96 D Biota Mammals viable state, as this species structure using approved | than § individuals of at least 5 cows and cne

Blyde) (existing)

contributes to local ecosystem
processes

methodologies. Hippo census
with a helicopter.

bull.

** Dats obtained from bird clubs and conservation authorities and measured as per methods prescribed by Avian Demography Unit, Department of Statistical Sciences University of Cape Town or |
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Ecosystems at work

Target values for water quantity and quality
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water affairs

Department:
Water Affairs
REPUBLIC OF SOUTH AFRICA

RESOURCE UNIT SCALE RIVER WATER QUANTITY & QUALITY RESOURCE QUALI

IUA | Class River RU Hode | REC | Component Sub ROO Indicator/ meas Humerical Critt%
Component
Maintenance Drought Fresha\
low flows | flows (mis) (mris)
Low flows need to be Oct 1.110 0.5636 0.063
improved in order to provide Mov | 1.682 0.941 0.352
orteromme ot | 1 enfromonwce e (P2} F08 1170 | Lo
Elands (outlet of Low and High and high flows and drought = 3.IZ|42 1'&;4 D.1;}
4 1l quaternary - RU46 46 D Quantity flowes: Rlands EVWRS in B31G : : :
outlet of IUA4) Flows VMAR 4 60.32%105m* pES=p | _Mar | 2667 1.460 0.360
_ category Apr | 2323 1.161 0.160
High flows (freshetz) must be May | 1.842 1.023
provided to maintain the Jun 1.473 0.2830
ecosystem and replenish Jul 1.233 0.701
natural storage. Aug [ 1.009 0.582 /
Sep | 0.876 0.514 /
Olifants Mutrient concentrations must Phosphate(AQ,)* <0125 mglL P /
(releases from RUS ] 1] be maintained in the river at | Mitrate (MOz) & Mitrite g =4.00 mg/L W
- . -
Witbank Dam) meszotrophic or better levels Total Ammonia® \gml_ N
Olifants (EWR site MNutrient concentrations should Phosphate(PO,)* = 0125 mg/lL P
1-EWR1) RU11 11 D be improved to prevent Mitrate (MO & Mitrite (MO,)* < 4,00 mgiL N
1 ] (existing) Quality Nutrients nuizance conditions for Total Ammonia* < 100 pglL N
Klipspruit The nutrient concentrations
(confluence with | RU12 12 D need to be improved for the Phosphate [(POL)* = 0125 mg/L P
Olifants) ecosystem and users.
. MNutrient concentrations should Mitrates (NO}* =070 mg/L N
Olifants RUTS | 13 | B be improved to maintain the Phosphate (FO,)* Z0.015 mglL P
IWAAJ
= Inte%nii?ni
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Ecosystems at work W water afis
Department:
Water Affairs
REPUBLIC OF SOUTH AFRICA
Target values for water quantity and quality
RESOURCE UNIT SCALE RIVER WATER QUANTITY & QUALITY RESOURCE QUALITY OBJECTIVES
IUA | Class River RU Hode | REC | Component Sub ROO Indicator/ measure Humerical Criteria
Component
Maintenance Drought Freshets
low flows | flows (mis) (mris)
Low flows need to be Oct 1.110 0.5636 0.063
improved in order to provide Mov | 1.682 0.941 0.352
for the ecosystem and basic 1 EWR maintenance low Dec | 2.040 1.159 D.4E§
Elands {outlet of Low and High human needs. and high flows and drought ;a&nb i;’:; 1:&: E?;‘_}
4 1l quaternary - RU46 46 D Quantity flowes: Elands EVWRS in B31G : : :
outlet of IUA4) Flows VMAR = 60.32X1 05’ PESapemtaar | 2667 1.460 0.360
Apr " 1.161 0.160
High flows (freshetz) must be May | 1.842 \1 023
provided to maintain the Jun | 1.473 N30
ecosystem and replenish Jul | 1233 D.Tﬁ\
natural storage. Aug | 1.008 0.582 \
Sep | 0.878 0.514
Olifants Mutrient concentrations must Phosphate(PO, )" =0.125 mg/l. P
(releases from RUS ] 1] be maintained in the river at j| Mitrate (MO:) & Nitrite  (NOz)* =4.00 mg/L W \
Witbank Dam) meszotrophic or better levels Total Ammonia® =100 po/L N
Olifants (EWR site MNutrient concentrations =hould Phosphate(PO,)* = 0125 mg/lL P
1-EWR1) RU11 11 D be improved to prevent Mitrate (MO & Mitrite (MO,)* < 4,00 mgiL N
1 ] (existing) Quality Nutrients nuizance conditions for Total Ammonia* <100 py/L N /
Klipspruit The nutrient concentrations
(confluence with | RU12 12 D need to be improved for the Phosphate [(POL)*
Olifants) ecosystem and users.
Olifants RUA3 13 B Nutrin.ant CUI‘ICEI‘ItFﬂtiE.II'ISISI'IﬂlJld NHFEW ATD mgiL N
be improved to maintain the Phosphate (PO} e — =0.015 mg/L P
IWAAJ
= Inte%nii?ni
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2030 Agenda for Sustainable Development

17 SDGs for people-planet-prosperity-peace-partnership

NO ZERO GOOD HEALTH QUALITY GENDER CLEAN WATER
POVERTY HUNGER AND WELL-BEING EDUCATION EQUALITY AND SANITATION

DECENT WORK AND INDUSTRY, INNOVATION 1 0 REDUCED 11 SUSTAINABLE CITIES 12 RESPONSIBLE
ECONOMIC GROWTH AND INFRASTRUCTURE INEQUALITIES AND COMMUNITIES CONSUMPTION
AND PRODUCTION

O

Al

CLIMATE LIFE BELOW LIFE PEACE, JUSTICE PARTNERSHIPS
13 ACTION 14 WATER 15 ON LAND 16 ﬁ‘NSI%ﬁTuI}[IlgEs 1 FOR THE GOALS é‘"""
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» an
: THE GLOBAL GOALS
For Sustainable Development




TARGET 6.6 WATER-RELATED ECOSYSTEMS

“By 2020, protect and restore
water-related ecosystems,
Including mountains, forests,
wetlands, rivers, aquifers and
lakes™

6.6.1 Change in the extent of
water-related ecosystems over
time




SDG 6.6.1 PROGRESSIVE MONITORING
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ecosystems
water quality of lakes and artificial water
bodies

quantity of water (discharge) in rivers and

estuaries

water quality of rivers and lakes imported
‘ from SDG Indicator 6.3.2

| quantity of groundwater within aquifers
r N2 (1:' osystem health recommended but not
sad | ;
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http://www.sdg6monitoring.org/

WATER-RELATED ECOSYSTEM COMPONENTS
MONITORED BY THE SDGS

P
‘ pe

Nutrients Biological
DO

Conductivity
pH

Chlorophyll in

Physical
lakes

Spatial extent
Water quantity
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WATER-RELATED ECOSYSTEM COMPONENTS
ONITORED BY THE SDGS

Optional - ¢ 3
Important ’
local
variables
Nutrient Chemical Biological Missing —
DO Ecosystem
Conductivity health &
pH biodiversity
Chlorophyll in Physical (planned but
lakes not yet

. implemented) -
Missing — :

Spatial extent Habitat
Water quantity structure
Sediments

e A water-secure world AL WILOrd



GAPS & CHALLENGES

* Ecosystems in the SDGs — protection of
resources

— Only 13% of the SDG Targets about resource security (Wackernagel et al
2017)

» Setting targets — global and country

— Reference conditions and % change over time

* Methods for monitoring ecosystems health for
the SDGs
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