
02/03/2010

1

1. Key concepts

2. METHODOLOGY

3. Application 

4. Conclusions

I NDICATORS OF HYDROLOGIC ALTERATION (IAH)

How can we characterize Natural Flow 
Regime (NR)?

How can we assess hydrologic alteration?

Natural Regime (NR) versus Altered
Regime (AR)

2. METHODOLOGY

2. INDICATORS OF HYDROLOGIC ALTERATION: Methodology

“Natural regime: a predictable
diversity”

Poff et al., 1997

2. INDICATORS OF HYDROLOGIC ALTERATION: Methodology

NEW SOFTWARE TO CHARACTERIZE FLOW  
REGIME AND TO ASSESS HYDROLOGIC 

ALTERATION
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How can we evaluate our rivers´ health?

NEW SOFTWARE TO ASSESS HYDROLOGIC 
ALTERATION

How can we evaluate our rivers´ health?

NEW SOFTWARE TO ASSESS HYDROLOGYC 
ALTERATION

How can we evaluate our rivers´ health?

NEW SOFTWARE TO ASSESS HYDROLOGIC 
ALTERATION

HYDROLOGICAL REGIME: 

quantity and dinamics of 
water flow

ALTERED REG

NATURAL REGIME = REFERENCE CONDITIONS

HYDROLOGICAL REGIME: 

quantity and dinamics of 
water flow



02/03/2010

3

I. USUAL VALUES: monthly and annual discharges

 

NATURAL 
FLOW

Magnitude

Seasonality

Variability

WHAT DOES IAHRIS DO?

allows the evaluation of  flow regime

I I . FLOODS

 

NATURAL 
FLOW

to characterize flow regime

Ba sa do e n Poff e t al., 19 9 7

B.‐ Small floods occur frequentlyand transport fine sediments maintaining high benthic
productivity and creating spawing habitat for fishes.

C.‐ Medium size‐floods inundate low‐lying floodplains and deposit entrained
sediment, allowing for the establishment of pioneer species. This floods also import
accumulated organic matter into the channel and help to maintain the characteristics form of
the active stream channel.

D.‐ Larger f loods that recur on the order of decades inundate the f loodplain
terraces, where later successional species establish.

Floods of diferent size and timing are neededto
maintain a diversityof riparian plant species
and aquatic habitat.

GEOMORPHOLOGIC AND ECOLOGICAL 
FUNCTIONS ARE PROVIDED BY 
DIFFERENT LEVELS OF FLOODS

I I . FLOODS

 

NATURAL 
FLOW

to characterize flow regime

Magnitude

Duration Variability

Seasonality
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III. DROUGHTS:  dry periods

 

NATURAL 
FLOW

to characterize flow regime

Magnitude

Duration Variability

Seasonality

 

NATURAL 
FLOW

to characterize flow regime

I . USUAL VALUES

II. FLOODS

III . DROUGHTS

19 
parameters

Magnitude Habitatavailability
Variability Habitatheterogeneity
Duration Tolerancethresholds
Seasonality Synchronized life‐cycle
Rates of change Adaptationcapacity

 

NATURAL 
FLOW

IAH i = PARAMETRIC i ALTERED  REG / PARAMETRIC i NATURAL REG

NATURAL REGNATURAL REG
1919 parametersparameters

ALTERED …

ALTERED REGALTERED REG
1919 parametersparameters

WHAT DOES IAHRIS DO?

to assess hydrologic alteration

CIS‐WDF, 2003
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1. Key concepts

2. Methodology

3. APPLICATION 

4. Conclusions

I NDICATORS OF HYDROLOGIC ALTERATION (IAH)

To quantify the hydrological
alteration caused by water

regulation
11 EXAMPLEEXAMPLE

CONTRERAS DAM (Cabriel River, Spain)

To quantify the hydrological
alteration caused by water

regulation
11 EXAMPLEEXAMPLE

TECHNICAL DATA
Construction year 1974

Basin area 3266 km2

Anual 
natural 
input

Average 345 hm3

Min 95 hm3

Max 773 hm3

Reservoir volume 874 hm3

CONTRERAS DAM
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USED DATA: daily flows records  from 1990/91  to 2004/2005
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•Limiting the quality and quantity of 

habitat 

•Physiological stress leading to reduced 

plant growth rate, morphological 

change or mortality

•Reduction or elimination of plant cover

•Changes in aquatic plant 

• CHANGES   in INVERTEBRATE 

COMMUNITY STRUCTURE

•Mortality of fish trapped in off channel 

habitats

•Mortality of fish due to deteriorating 

water quality conditions, limited food 

and lack of shelter from predatory fish 

and birds.

Alteration in droughts: ecological significance
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WE study the changes in macroinvertebrate

community

We use an index called

IBMWP (Iberian Biological Monitoring Working Party)

2.‐ Toma de muestras

Fam. Heptageniidae

Calif. IBMWP: 10 Clinger

O. EPHEMEROPTERA

Fam. Leptophlebiidae

Calif. IBMWP: 10 Triturador Clinger

O. EPHEMEROPTERA
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Fam. Brachycentridae
Calif. IBMWP: 10 Filtrador

Colector
Raspador

Clinger

O. TRICHOPTERA Fam. Chironomidae

Calif. IBMWP: 2 Burrower
Climber

O. DIPTERA

Fam. Dytiscidae

Calif. IBMWP: 3

Swimmer

O. COLEOPTERA

O. ODONATA
Fam. Aeshnidae

Calif. IBMWP: 8 Climber
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MOLUSCOS
Fam. Ancylidae

Calif. IBMWP:6 Raspador Climber MOLUSCOS
Fam. Planorbiidae Calif. IBMWP: 3 Raspador Climber

0
20
40
60
80

100
120
140
160
180
200I BMWP

MC B V RT V L GU
0 1

GU
02

GU
0 3

GU
0 4

GU
0 7

GU
08

GU
09

GU
10

GU
6 2

GU
2 01

J1 J2 J3 J4 J5 J6 J7

SECCIONES

Sec referencia

Sec reguladas

Reference sections versus altered sections 

IBMWP (Iberian Biological Monitoring Working Party)

Bad quality

NATURAL 
SECTIONSALTERED 
SECTIONS

AS A TOOL OF HYDROLOGIC 
DECISION MAKING 

22 EXAMPLEEXAMPLE
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OJA River (La Rioja, Spain)
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We studied different scenarios of 
management

The components and functionsof the
ecosystem which are linked to flow regime

Will not be seriously affected

We selected the best one applying
IAHRIS
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1. Key concepts

2. Methodology

3.IAH: its application

I NDICATORS OF HYDROLOGIC ALTERATION (IAH)
FLOW REGIM

Availability
Diversity

Tolerance thresholds
Synchronous character

Adaptation capacity

FLOW REGIM: 
Magnitude
Variability
Duration

Seasonality
Rate of change

summary

FULL RANGE 
OF 

VARIABILITY
Inter and 
intrannual

STATUS HIDROLÓGICO: 
PARTIAL ALTERATION (IAH)

1 2 3 4 5

HIGH
0,8≤ Ι ≤1

GOOD
0,6<Ι ≤ 0,8

MODERATE
0,4<Ι ≤ 0,6

POOR
0,2<Ι ≤ 0,4

BAD
0<Ι ≤ 0,2

TO ASSESS 
HYDROLOGIC ALTERATION 

AND ITS 
ENVIRONMENTAL CONSEQUENCES 

4. CONCLUSIONS
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HOW  MUCH WATER DOES A RIVER NEED

Sorry about my english Sorry about my english 

Thank you very muchThank you very much

Now, we know how to assess on the degree of hydrological alteration

The next question may be…

to sustain its biodiversity?


