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AAHQ ZHolA ANBA AL FAFUA HA BAEFFS AR
S o R bA el AEEn QAW A3 Srbe] #AGe] A §H e

ARbA el WS Qurh A& o] #E A= 1940d ] v of F B ofAY
= (US Fish and Wildlife Service)ol Al 2522 Al#tate] 19701 th 7]
3, 2 A3} 1969939 374 A A HH (Environmental Policy Act)¥ 19654

H(Water Resource Act)oll 27487 7ldo]l == 1971d¢ A
&4 H(Instream Flow Legislation)¢] Wt 9=, &5 wHd= &

2 g s 19809 Sol9 34E5 de] =dHAHAEY 5,

ox 2L b
it}
2

SR FAFE AAAVIHe i ow 94 AW (Hydrological
approach), 52|34 3 <¥(Hydraulic rating approach), A 21#] =&l 7]
(Habitat simulation method), 223 E 4 W (Holistic method) &2 -3
), Aol webs (F 3DAMAH FEota JaIw, FestA Ha,
34 W Zujol A WY (Combination method) 5o & FE3&7| %= 3
=

(3£ 3.1) st AT 7R &

H Q9 based on mean Minimum Q of 50 litres |[Flow indices from
monthly s—1 or Q347 (Docampo |frequency analyses
Y |discharge(Dacova et al. |& De Biku, 1993) (unspecified)(Dunbar et
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2000)

al. 1998)

Washington Base Flow
Methodology (Dunbar et
al. 1998)

Various percentages of
pre-regulation MAR
(e.g. 10%, 22%)

Tessman Modification of
Tennant Method(Dunbar
et al. 1998)

VHI(Mattas D, pers.
comm.)

Rationalization of Q95
values

RVA (and/or
IHA)(Richter 2001)

VHI (use of PAWN
Hydrological
Model)(Dunbar et al.
1998)

Two-level Seasonal
Modified Tennant
Method (Scruton &
LeDrew 1996)

OCFR (0.1-0.3 cm per
100 km?)(Nakamura et
al. 1994 cited in
Nakamura 1999)

QR0 of unregulated
mean daily flow regime

1096 of MAF(Tharme,
1996)

Robinson’s 1969
Method(Stalnaker &
Arnette, 1976)

Simple hydrological
formulae (Brittain &
Henning Lahab-Lund
2001)

Rationalization of
%AAFs from Tennant
Method(Casadei 1990,
cited in Ubertini et al.
1996)

Various FDC percentiles
(incl./excl. ecological

and/or geomorphological
data)(Gordon et al. 1992)

Mean Monthly Flow

Q96(Jowett, 1997)

Texas Method

20% of Q90(Benetti et
al., 2002)

10% of Q90(Benetti et
al., 2002)

Orth & Leonard
Rationalization Method

MQ(Statzner et al.,
1990)

RQ Index of disturbance

Q355(Bernadov, 1998)

Q347(Crosa et al., 1988,
cited in Ubertini et al.
1996)

NPF (approx. 10 x
OCFR value per 100
km?)

Q90(of regulated/
unregulated
flow)(Caissie & El-Jabi
1994)

Northern Great Plains
Resource Program
Method(Dunbar et al.,
1998)

Modified Hoppe &
Finnell Method, Modified
Tennant
Method(Tierney, 1986)

Low flow indices from
FDC analysis(Dunbar et
al., 1998)

S I S T o R

MNQ(Statzner et al.
1990)

Flow Translucency
Approach(Gippel 2001)

FDC percentiles(Ferrar
(ed.) 1989)

Median Monthly
Flow(Caissie & El-Jabi,
1994)

Hoppe and Finnell
Method(Dunbar et al.,
1998)

FDC Analysis
(FDCA)(Gordon et al.,
1992)

7Q10(Caissie & El-]Jabi,
1994)

70% of 7Q10(Benetti et
al., 2002)

Tennant Method(Alves
& Henriques, 1994)

5-20% of Q90(Benetti et
al., 2002)

Desktop
Estimate(DWAF, 1999)

BWE(King et al., 1999)

Basic Flow
Method(Palau &
Alcazar, 1996)

Average Base Flow
Methodology (Caissie &
El-Jabi, 1994)

Ecotype-based Modified
Tennant Method(Alves
et al., 1996)

30% of Mean Monthly
Flow(Tharme, 1996)

33-46% MAF(Docampo
& De Biku, 1993)

30-75% of 1 in 5 year
low flow(Jowett, 1997)

25% of MAF(Tharme,

30% of MAF (Jowett,

50% of 7Q10(Benetti et

_32_
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1996) 1997) al., 2002)
Q95 or a multiple based on geology & Orth & Leonard
thereof catchment area Rationalization Method

209 Food-producing
WUA Approach(Jowett
1997)

ENSA Toulouse
Method(Dunbar et al.
1998)

2-D/3-D hydrodynamic
modelling (Leclerc et al.
1995)

RHABSIM

MTA

RHYHABSIM

WSP Hydraulic Model
(with PJ)(Reiser et al.
1989a)

Quantitative fish habitat
modelling (Dunbar et al.
1998)

River 2D Model
(University of Alberta
web site 2001)

Physical Habitat
Analysis

RSS (incl. HABITAT
Model)

CASIMIR (Jorde K, pers.
comm.)

Cubillo Method(Cubillo
1992)

Newcombe's
Methodology(Newcombe
1981)

Fish Rule Curve Method

PHABSIM-based local
physical habitat
simulation

tool(Nakamura et al.
1995)

Fish population
modelling within an
IFIM-type
framework(Dunbar et al.
1998)

Linked statistical
hydraulic & multivariate
habitat use

models(Lamoroux et al.
1998)

Fleckinger
Approach(Cubillo 1992)

IFIM (and/or
PHABSIM)(Dunbar et
al. 1998)

Hydraulic habitat
modelling (BladpRov,
1998)

HABIOSIM, Habitat
Duration Analysis

HABIOSIM, Habitat
Duration Analysis

Biotope-level
modelling (Tharme In
prep)

Food-producing Habitat
Retention
Approach(Jowett 1997)

FST-Hemisphere
Benthos hydraulic
modelling(Statzner et al.
1990)

Integrated GIS-based
habitat simulation model
(Semmekrot et al. 1996)

Microhabitat simulation
models for large rivers

Fish Habitat Analysis

EVHA(Ginot 1995)

Empirical
Discharge-Water

Approach(O'Donnel &

Wetted Perimeter

Surface Area Moore, 1983) Method

Hydrau}lc habitat Hydraulic-based Hydraulic .

simulation . . Geometry—Discharge
. methodologies(Vismara . .

modelling(Dunbar et al. ot al. 2001) Relationships(Mosley

1998) : 1992)

— O Mo~ —c o~ o< o

—

42}

Environmental Flow
Management Plan
Method(King et al.
1999)

Holistic methodologies
(DRIFT, BBM or
similar)

Various expert panel
approaches(Cottingham
et al. 2002)

WAMP Expert Panel
Method

Snowy Inquiry
Methodology

FLOWRESM (Arthington
et al. 2000)

_33_
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SPAM BBM HAM

DRIFT (Arthington Ecohydrological
EPAMEPAM 1998a) modelling
Flow Events Flow Events Benchmarking

Method(King et al.
1999)

Method(Cottingham et
al. 2001)

Methodology (Brizga et
al. 2002)

o8B o O

- o 3

—

0o oo+ 0o B

Holistic framework
combining expert
opinion

Correlations of Q95

7-point naturalness
scale

Po River Basin Method
(links between VHI,
catchment variables &
water quality)(Vigan et
al. 1997)

Physical (hydraulic)
biotope-based
approaches(Stewardson
& Gippel 1997)

Threshold components
of flow regime-based
approaches(Cooney
1994b, cited in Cross et
al. 1994)

NPFs calculated using
various approaches
(unspecified)

Singh Regionalisation
Method(Vismara et al.
2001)

Case-specific
holistic-based
approaches(Growns &
Kotlash,1994)

River Enxoe Approach
(temporary
rivers)(Bernardo &
Alves 1999)

Wimmera River
Habitat-based
Approach(Arthington &
Pusey 1993)

Habitat-based
hydrological modelling
liked to river system
fish populations

MORIMOR-HAFIMO
Integrated model(Peviani
et al. 1996)

Elements of
IFIM/PHABSIM (Dunbar
et al. 1998)

Managed Flood Releases
Approach(Acreman et al.
2000)

Hydrograph
Reconstruction
Approach(Salverda et al.
1996)

Thomson River Fish
Habitat-Flow
Approach(Gippel et al.
1994)

Physico-chemical &
biotic indices(Dacova et
al,2000)

BENHFOR
Procedure(Buffagni,2001)

Modified HQI
Method(Annoni et al.
1996)

Hall Fish Habitat
Approach(Hall,1989)

Water quality data &
various biotic indices

PJ (case-specific)

Direct use of hydrology

Multivariate biomass
models(Dunbar et al.
1998)

Studies relating fisheries
data to environmental
variables

Combination of IFIM &
elements of holistic
methodologies

Expert method for
minimum flows(Faugli
1997)

Direct use of GIS-based
studies of physical
habitat for
fish/invertebrate
species(Muotka et al.
1996)

Means of recommended
Qs derived from
multiple
methodologies(Green
1993, cited in Cross et
al. 1994)

Correlations of fish year
class to spawning
flow(Dunbar et al. 1998)

(source: http://www.iwmi.org)
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Identify/review
the management objectives
]

Characterize the type of system in terms of geology,

land use, regulated vs. unregulated, ecology, and so on
1 B

Characterize water use requirements/characteristics:

In-stream features, recreation, water takings, sediments, drought, etc.

\I\/I.

Identify range of applicable methods

Identify/review existing data

Screen models based on cost, reliability, expertise required,
data/time requirements, watershed/water use characteristics
s I

Select model and apply
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