EFlows information systems in
South Africa

vy e

5 ol
M

Karl Reinecke southern
: - water

| karl@southernwaters.co.za o .

e N =




Overview of presentation

Outputs from an EFlows assessment

Data gathering in SA

Outputs from Classification and RQOs
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Outputs from an EFlows assessment

e » List-of-Stakeholders- and- heir-prﬂfilesv

¢ + Data-sharing: protocol¥

® + Relevant-GlS-layers,-delineation- of-the-basin- and-site-aelectimnv

e + Ecological- condition- of-the-various- river-reaches-and- estuaries
¢ + Hydrological- and-sediment-time-series-for-EFlows-sites/locations

® » Hydraulic- relationships- and- models-constructed- for-EFlows- sites#
® - |ists-of-indicators-and-links

® -+ Specialist-data-and- repmrt-Fmr-each-discipline-

¢ + The-EFlows-Assessment-Report,-which- prr:wides-the-mutcmmes-Gf-the-assessmem~

® »+ The: wmrks?eets- or- models- generated- in- the- EFlows- Assessment,- and- user- manuals,- where-

available
® + Training: course: materialsv
® + Presentations- and-awareness- publicatimms.#



Data gathering in SA

Rivers mandate of DWS, CapeNature, NParks
Estuaries mandate of DEADP, CapeNature, NParks
Oceans mandate of DEFF, MCM, NParks

Districts, municipalities and cities _

RHP, WARMS (DWS)

DB of river/estuary condition

DB of flow & modelled hydrology
Water quality database

National biodiversity assessment Y oo

Freshwater Biodiversity Information System (FRC)
South African Estuary Information System (SAEON)
National Integrated Water Information System (DWS)



Outputs from Classification & ROQs

EFlows extrapolated basin wide and gazetted
A monitoring programme

Clear objectives to measure results in line with
predictions and direction of change

— Are the flows being met?
— Are the predicted responses taking place?

Currently is no nationally linked system in place

Need all data to be in a platform for testing
relationships, sharing results

Real work begins now



3 Examples of EFlow information
systems

e Private landowners in Kouebokkeveld in the
Olifants-Doring WMA monitor flow

* Lesotho government monitors EWRs and river
condition d/s of the Metolong Dam

e Collaborative efforts to monitor and
implement EFlows in the Inkomati WMA



Kouebokkeveld — EFlows systems

WRC funded research project by the FRC

A tool to calculate whether the flow regimes is
being met or not

Calculates monthly flows retrospectively

Not intended for basins with major water
resource developments or for use with dam
operating rules

» WRC research project: Paxton et al. 2016. Developing an
elementary tool for Ecological Reserve Monitoring in
South Africa’s Freshwater Ecosystem Priority Areas
(FEPAs): a pilot study in the Koue Bokkeveld
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Data inputs and outputs

EWR B2 G Lo Riet-Houdenbeks River (R43) - Monthly
Formuilas Darta Tewiew View Add-Int X1 Toolbox 10 Million cubic r‘net?rs.-"annum
10~ K A == % = e = :
3 a 4
== = 51 " n 0.4 s w : i Inser  [hefste  Fun
===|i z : - 2
gnmant Humper St Zall
8 5 T [ w [ w X v i B A ]
3 | L |
21 [ |
m!-n\u Av Eraily '
Date [dnily} | Date {daily) from ouafity Date: r 43650 citrusdal Kromrivier Aledia #5112
from Becet | DAWR websit Code i 53005 BI85
< | tman (m3fs)
3 | 2008/10/01 20091001 08 3 0.800] 127 185 155 [1]
20091007 o715 2 o715 zoa 2z3 03
20031002 0EE3 i 0583 o s 18
20051004 043 2 0.480 o 2 o
20081005 h43a a 0.434 o 16 5
20052006 ELE] 3 .33z 23 15 zo
20091007 0anz C] 03rz 139 35 13
| 2008/10/08 20051008 a5 2 0445 o BLS 180t -5
31 | 2008/10/08 20081008 363 2 0.363 6.8 81
32 | 2008/10/20 20091010 0282 2 0.281] 12 468
23 2003101 E 297 y & o297 258 515
54| 0091012 0284 2 0.284 285 239
35, 2008/10/23 200891023 282 2 0.282 15 349
BB 2005/10/14 20052014 D283 2 0.283 12 201
37 | 2008/10/15 20091015 0385 2 0286 ass 542 10
16 20091016 263 2 0268 6 o ﬂﬂ:ﬁi*ﬁﬂﬂﬂﬂﬂﬁﬁﬁt:::ﬂﬁ
7 20091017 0252 2 0252 £ 135 édoteﬁqteauct'ﬁa&eaa;c
] 2000i00E 0527 3 0327 1 155 S gxRITSEELISgrE a3 g =
g 20081019 o323 1 0780 i Fia Y
D 20091020 0243 2 0.24 805 1281 Twee River (A1) - Monthly
Y 1 20031021 195 2 0.195 E10:5 1398 Million cubic metersfannum
44 2005/10/22 20051022 0347 d 0.147 28.5 7d 20
45 2003,10/23 10091023 0113 3 0112 z 1045
2009/10/24 20031024 o175 2 0.1 ) 255
2005/10/25 20031025 0089 2 0099 i3 A5
2009/10/26 001026 0081 3 L 1 285 03
WAk H'_I_'"1"!-;Uu_\—-mns_“?ii$sms "b;:f—ttl day .D_])IFG_'fS_t Satup for naw e O DUTPUT - Summary Tahlas C!?T(;_U FRUT - 1 . 1 15
Riility
N d . t d . t . )
5
[
Just flow retrospectively L
-5
-10
m M m = < =t = n NN wn oo o M s s o
Ll - L B o B B L I R B B I B I B B B ]
F I S - R S-S S - S R -
m a o w i) 3 o w n =] o L L] 3 =] az -3 =] =3 Lo
S € z v 54w 54z w54z w5 gz ik




Metolong Dam EFlows system

* A monitoring system for the Phuthiatsana
River in Lesotho to monitor EWRs and river
condition d/s of the Metolong Dam

* Monitoring undertaken jointly by the
Commissioner of Water and Department of
Water Affairs

» Unpublished consultancy report: Metolong Authority
2016. Metolong Dam and Water Supply Programme
(MDWSP). Project: Preparation of Ecological Flow Policy
and Biophysical Monitoring System. Report 7:
Environmental Flow Monitoring Annual report (2015).



Study area - Lesotho

South Africa
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Results — targets being achieved

Phase Discipline EF Control | EF Sitel EF Site 2 EF Site 3 D/S EF Site average
Hydrology B 2 31C 3 3
Water Quality > 3.11CID 36/C/D 3.71C/D 37
Geomorphology [C 3D 1A 1|D 4
Baseline

Inverts & 3 e 3|C 3 3
Fish D 4D 4D 4R 5
Overall & 3.0/C/D 35|C 29|C/D 3.7 34|C/D
Hydrology B 2 31C 3 3
Water Quality i 29|1BIC 2.7 298 29

o Geomorphology [C 31D 11C 31D 4
inverts B e b | <EE -
Fish B 3D 4& 51D 4
Overall L 32(C/D 36(C/D 36 |C/D 3.7 3.6|C/D
Hydrology B 21C/D 3 51CID 3 50CID 45
Water Quality B/C 2.6|BIC 2.6 298 3

S5 Geomorphology |[D 4{c 3A o D. 4
Inverts D 41D 4|D —1m
Fish h 5 3|B 218 4
Overall D 3508 32 |BIC 2.78 38 3.2|C




Inkomati WMA EFlows system

* QOlifants River ceased flowing in 2005

 |nitiated review of Lowveld rivers thought to
be degrading despite legal protection

* All part of transboundary international

systems

» WRC report: Pollard & Du Toit 2011. The shared river
initiative phase I: Towards the sustainability of freshwater
systems in South Africa: An exploration of factors that
enable or constrain meeting the Ecological Reserve within
the context of Integrated Water Resources Management
in the catchments of the lowveld
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Figure 10.1: A comparison of non-compliance with the Ecological Reserve before and after

policy changes or management intervention




Main issues

Each basin had its own story

Almost total lack of integration between role
players

Lack of leadership, no clear roles, no
regulation, no consequences

Different sectors see the same WMA with
different priorities, leading to no direction
and a lack of action

Intense stakeholder process to learn, share,
gain trust and self-regulate together



Pilot study — Crocodile River

Near-real-time water resources operational
system for the Crocodile River (monthly time
step)

The DSS optimise water needs (water allocations,
irrigation requirements, flow requirements) with
real time data (rainfall, river flow, water use,
reservoir levels)

Results advise on when restriction need to be
imposed and to what degree to all managers and
stakeholders

Outputs delivered via sms, email and internet



Possible components of EFlows IS

e The EFlows Management Plan, which could include:
e summary of the details of the basin, the EFlows team, EFlows Assessment method,
dates, funder, etc.J
e record of decision, and chosen EFlows outputsJ
e programme for mopitoring compliance with, and efficacy of, chosen EFlows
models/outputs?J
e a3 framework for implementation, including organizational capacity and competency
requirements and institutional arrangementsx
e reporting, record keeping and auditing/quality control arrangementsx
e provisions for adaptive managementx
e funding arrangements
e Licensing and other use data
e Monitoring data on whether a designated EFlows is being achieved and its efficacy in
maintaining the desired ecological condition
e Detailed research on one or more aspects of the aquatic ecosystems and their response to
water quality and/or the flow of water, sediment and biota
e Updated data sets for hydrology, water quality or sediment
e Updates to the EFlows model based on monitoring /research ¢

e Decision-support systems for planning and management



Take home messages

Need observed flows and can install loggers

Need good baseline data, equipment and
trained teams for monitoring

Neeo

Colla
Let a

an experimental design with hypotheses
norate to share the load

| users take ownership of their water
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Some data outputs

g ' [y KORINTEPOORT DAM Major ImpacTs & MANAGEMENT ACTIONS

BERG RIVER SYSTEM - 2004

Flow modification through over-abstraction threatens the ecological
functioning of the rivers. Extenzive water abstraction and many off-
stream dams for irrigated agriculture have had a cumulative effect
on flow, particulary in zummer when the rivers almost ceaze to flow.
In addition, two major dams (Duiwenhoks River and K poort]
prevent smaller floods from reaching the estuary. Black wattle
infestation also reduces flow and water availability.

STATE-oF-RIVERS REPORT

Poor agricultural practices (draining of wetlands) have impacted
on wetlandz, reducing their ability to act az sponges, attenuating
fioads and ensuring perennial flows. As a result, rivers remain dry for
longer periods and flood damage is more extensive.

The riparian zones in the middle and lower reaches

of the Goukou and Duiwenhoks rivers, tributaries Management Actions

and wetlands are highly impacted by invasive alien # Control water abstraction

plants iblack wattle). This reduces the ability of these /* Encourage efficient water use throughout the catchment
zones to act as buffers, reduces habitat availability , ourage developments within wetlands

for aguatic biota and cauzes deep incising of river Investigate the possibility of releasing environmental

channels. flows from the Korintepoort and Duiwenhoks River dams

% Remove alien vegetation from the riparian zone and
Invasive alien fish in the middle and lower Goukou wetland areas, and rehabilitate cleared areas with
(largemouth bass, bluegill sunfizh} and Duiwenhoks indigenous plants
(banded tilapia, mosquitofizh) rivers have reduced ¥ Eradicate alien fish from rivers, where pessible
populations of indigenouz Cape kurper, Cape Stock farm dams with indigenous fish
galaxias and Burchell’s redfin minnow. ¥ scourage bulldozing and riverbed modifications

National A

Biodiversity p ; . : i Ecosystems pecie ECOLOGICAL CONDITION

ssessment Ecosystem Threat Status Species Threat Status

2018 — . Terrosirial [N Mammals [

A e s I ven-coasta! |
wetiand | Rogllies B b -
5 Marine [EE Amphiciens [l * el 0% 20%  40%  60%  80%  100%
o
2 eswarine NG Frashwater fishes NN |78 g Percentage of ecosystem extent
b . Dragorfiies i -m__”“wm: m Natural = Moderately m Heavily mSeverely / Critically
E Coastal [N Bultarflies i — — r
Participating organisations: Sub-Antarctic | Blants [l ECOSYSTEM THREAT STATUS [}

/] oot

] =i
0% 50% 100% 50% & /
BELSrIa NOEE A SANBI n.. G R Percentags of acosystam types Percentage of taxs
_ f',' Non-Coastal -

South African National Bicdiversity Institute - mCritically Endangered  mEndangered Vuinershie Least Concam
cur e through seence

3
=

ir:{i:monmental affairs glz £ ‘I’:’."SE‘"::.‘“"’“*“ Ecosystem Protection Level Species Protection Level 1,‘-‘ > 0% 20%  40%  60%  80%  100%
REPUBLIE OF S0UTH APRicA e terrestrial [ | | mammats [ thﬂf' - g Percentage of ecosystem types
b ?gricultut&e.r - < MARISM river [ [ — o Y | I - v v _-‘m-w s MCR  WEN vu Lc
@) e MFF.R'.\W?'M B e oten (e ] s W e — Reptio: N ECOSYSTEM PROTECTION LEVEL ]
N I oF EATHATRES. Ry ﬁ maire [N N Amphibizns [ Coastal _ -
% LS s O -} o I B cswatertnes I [ ] Q\ i
[ e A B s Anchos W % Coasta N | Butterfies || | % ."/ Non-Coastal _ _
5 S o T . I =
;v Heseeen PNRE|SAEON Ner Ty XESAEIRECIEl (L SUh-M“ucm, ke :n,f o i e - '{ 0% 20%  40%  60%  BO%  100%
& RF Foundation s oo il commission g u Parcentage of ecosystem types ” i Porcentage of taxa b\ " N il Percentage of ecosystem types
- E0km

mWell Frotected mModerately Protected  Poory Protected ® Not Proterted [ Ry e g B A P mWp mMP PP mNP




Gazetted flows

Annuzl Flows (Mill. cu. m or index values):
= 41939
= 22220

0530
0.216 Flow Duration Curves (FDC)

= 0.062 :
BFlindex = 0275 e ) : : :
: 10% 20% 30% 40% 50% 60% 70% B80% 90% 99%

CV(JJA+JFM) Index = 3.840 Oct 0367 0363 0354 0334 0297 0242 0177 0118 0083 0074
Nov 0223 0220 0213 0196 0168 0131 0093 0067 0055 0053

Ecological Category = C Dec 0082 0081 0078 0073 0063 0049 0036 0028 0024 0024
Jan 0039 0038 0036 0032 0026 0018 0012 0009 0008 0008

Total FR = B8.168 (1948 %MAR) s |0 s rech ooielooi| Goto v o5 ot 0o

= = q oy . - - - - - -Uda U - -

Maint. Lowflow = 3.459 ( 8.25 %MAR) Apr 0049 0048 0046 0043 0037 0028 0017 0008 0002 0000

Drought Lowflow = 1.004 ( 2.33 %MAR) May 0406 0403 0394 0377 0344 0290 0214 0129 0.058 0008

Maint. Highflow = 4.709 (1123 %MAR) Jun 0826 0819 0803 0769 0706 0602 0455 0286 0142 0044
Jul 1471 1314 1180 1060 0943 0749 0631 0466 0275 0138

Monthly Distributions (Mill. cu. m.) Aug 0536 0498 0464 0428 0365 0321 0258 0186 0125 0096

Distribution Type - W_Cape(dry) Sep 0746 0670 0605 0544 0434 0377 0296 0205 0.130 0.100

Wettest year Average year Dryest year

Month  Natural Flows Modified Flows (IFR) (exceeded only 10% of the time) (exceeded > 99% of the time)

Low flows High Flows Total Flows

Mean SD CV Maint Drought Maint Maint
Oct 3123 1900 06059 0411 0162 0324 0735
Nov 1752 2005 1.144 0317 0125 0107 0424
Dec 0694 1105 1591 0155 0062 0000 0.155
Jan 0391 159 4076 0074 0021 0000 0074
Feb 035 0994 2797 0049 0000 0000 0049
Mar 0378 0.766 2025 0041 0000 0000 0.041
Apr 1306 2446 1873 0088 0000 0000 0088
May 4066 5215 1282 0236 0010 0610 02846
Jun 8022 8008 0996 0464 0062 1200 1664
Jul 8760 7.732 0883 0558 0.144 1599 2157
Aug 7790 5772 0741 0569 0223 0290 0859
Sep 5303 3.132 0591 049 0195 0579 1075
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Monitoring programme -
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Current position

ne Classification draws a baseline
ne RQOs provide objectives for monitoring

nis means once the assessments are done the
real work begins

Need big databases and people to run them

Are training courses for the various components,
lots of data being gathered by different people
with little coordination, sharing

Implementing RQOs is a work in progress

Is going to be about collaboration, data sharing
and self-regulation




