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Environmental flow

water regime provided within a river, wetland or coastal zone to maintain 

ecosystems and their benefits (Dyson et al., 2003).

Environmental flow (or water) requirement

the quantity, quality and timing of water flows required to sustain freshwater 

and estuarine ecosystems and the human livelihoods and well-being that 

depend on these ecosystems (The Brisbane Declaration, 2007).
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EWR assessment methods
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Description

Duration of 

assessment 

(months)

Major 

advantages
Major disadvantages

Hydrological 

Index

- Based on historical flow records

-EFR a percentage of average annual flow or 

percentile from the low duration curve on an 

annual, seasonal or monthly basis

- Minimum flow requirement

½
Low cost, 

rapid to use

Not site-specific, ecological 

links assumed

Hydraulic 

rating

-Based on historical flow records

- Assume hydraulics (wetted perimeter, depth, 

velocity) - habitat availability links

- Optimal minimum flow

- Absorbed within Habitat simulation or Holistic 

methods

2-4
Low cost, site 

specific
Ecological links assumed

Habitat 

simulation

-Based on hydrological, hydraulic and 

biological response data

- Model links between discharge, habitat 

conditions and their suitability to target biota

6-18
Ecological 

links included

Extensive data collection 

and use of experts, high 

cost

Holistic
- Based on hydrological, hydraulic and habitat 

simulation models.
12-36

Covers most 

aspects

Requires very large 

scientific expertise, very 

high cost, (not operational)

Source: based on Korsgaard, 2006



Global assessment Smakhtin et al. (2004)

EWR = LFR + HFR

Low flow requirement (LFR)

LFR = Q90 (monthly flow that is exceeded 90% of the time)

Q90 mostly falls between 0 and 50% of mean annual runoff (MAR)

High flow requirement (HFR)

Source: Smakhtin et al. (2004)

Highly variable flow regimes Q90 < 10% MAR HFR = 20%  MAR

10% MAR < Q90 < 20% MAR HFR = 15% MAR

20% MAR < Q90 < 30% MAR HFR = 7% MAR

Very stable flow regimes 30% MAR < Q90 HFR = 0
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Source: Smakhtin et al. (2004)


