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Environmental Flows emerged to guide ecosystem health
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Hydrological methods:
e.g., %AAF rule

500 - :
A50 4
ap0 - Floods
. IfL Variability
300 4 b
Lﬂ’tﬂtﬂ . 1] ﬂ ‘1 —Sited-Base2012

Dry-wet tran5|t|ons
. ‘uﬂ i &
T |

Onset and duration of seasons

—Sited-KELKoF30Fro?
——5Sited-BaseLoad min30R:

200 4

Dry periods

100 -
50 > W

1} 1] T T T T ﬂ T T
01/01/1580 20/02,/1580 10/04/1880 30/05/1980 19/07/ 1980 07/09/ 1580 27/10/1380 16/12/1580

/

20% AAF



Flow (rma3is)

340

200+

250

200+

1507

100+

S0

1] |
11 12

IN FLOWY

1
13

1
14

|
15

|
16

|
17

Jul1954

|
18

| |
19 20

OUT FLOAN

|
21

22

23

24




vdraulic-rating methods:

e.g., Wetted perimeter method

N\ Y

Left Right bank
bank

Wetted
perimeter

Discharge

Cross-sections
Create wetted perimeter vs discharge plot

Look for inflection point - assumes this is where area of aquatic habitat starts
to decline rapidly

BUT:
e there may be more than one inflection point
e does not reveal details of habitat



Habitat-rating methods

e.g. Instream Flow Incremental Methodology (IFIM)




Allocate values to size classes and create a frequency plot

Size classes:
0.1- 0.2 m.s!
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|
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# of observations

Velocity size classes

4. Normalise by allocating value of 1 to the highest frequency class
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Holistic Methods:

e.g., Building block methodology

* Based on expert opinion

* Uses a team of biophysical specialists (hydrology,
hydraulics, fluvial geomorphology, water chemistry,
vegetation, invertebrates, fish, water birds, social)

* Focuses on discrete flow events to support habitat
and biota in a given condition
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Eco-social Model Methods:

e.g., DRIFT

Incorporates aspects of Wetted perimeter, IFIM and
BBM

Time-series based — responds to temporal changes
Does not recommend an EFlows regime
Aims to answer “What if” questions

Defines relationships between suite of driving and
responding indicators
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A simplified eco-social model that is true to

the complexity of river ecosystems and
social uses
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External modelled time series

Each responding indicator
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DRIFT basic output is annual time series
of relative change per indicator
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Scenarios: impacts of development (or
restoration) on whole ecosystem condition

Baseline Existing and planned development

Baseline MOD HIGH HIGH plus CC
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...and on individual resources
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W SOUTH AFRICAN WATER RESOURCE CLASSIFICATION SYSTEM (WRCS) %f

1. Delineate the catchment 2. Link economic + social value to 3. Quantify the Ecological Water
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Freshwater Living Planet
Index (WWF 2018)
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Rhithron fish vs onset of dry season
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The onset of the dry season represents a time rhithron species are able to migrate to
shallower areas with suitable substrate for spawning, earlier onset allows the fish greater
time to migrate but late onset can disrupt spawning migration and maturation. Also if
dry season starts earlier, it beneficial as fish can mature in less stressful conditions prior
to spawning.



