
1

IN D ICATORS OF HYDROLOGIC ALTERATION (IAH): 
bas i c principles and practical experiences

UNIVERSIDAD 
POLITÉCNICA DE 
MADRID

15 th march 2010
carolina. martinez@upm.es

1. Key concepts

2. METHODOLOGY

3. Application 

4. Conclusions

IN D ICATORS OF HYDROLOGIC ALTERATION (IAH)

Our goal:

A NEW TOOL FOR CHARACTERIZING STREAMFLOW 
REGIMES

quantifying hydrologic impacts caused by dam 
construction

This approach is applicable when working with dam operators or water 
managers to change the way water is being stored, released or diverted for 
human use

NATURAL  REGIME

ALTERED REGIME 

¿how can we assess the 
degree of hydrologic 
alteration?

IF THERE IS A DAM IN A RIVER WE HAVE TWO FLOW REGIMES:  

upstream the reservoir we have the natural regime

And 

Downstrean the reservoir we have a diferent regimen : altered regime

We know that human land and water uses are substantially altering
hydrologic regimes around the world

WATER uses: 
Agriculture

Industry

Domestic  use

Hydropower…
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HOW CAN WE ASSESS THE DEGREE OF HYDROLOGIC 
ALTERATION ?

NATURAL 
REGIME

ALTERED 
REGIME

IAH

It is based upon an analysis of hydrologic data both in natural and altered regimes

These data are avalaible from existing measurement points (such as at 

streamgauges) or model-generated data.

EVALUATIONS OF HUMAN INDUCED HYDROLOGIC CHANGES ARE NEEDED TO 

ADVANCED RESEARCH, SPECIALLY ON THE BIOTIC IMPLICAT IONS OF HYDROLOGIC 

ALTERATION

Cathcment land-use change and 
associated water resource 

development, lead to changes in one 
or more aspects of the natural flow 

regime

These changes result in declines in 
aquatic biodiversity and invasions by 

introduced or exotic species

GEN CANYON DAM, 
COLORADO, USA

Danube Delta is a natural Reserve of the Biosfere. More than 300 sp of
birds used the Delta in their migrations.

Danube is a very regulated river. The dams trapped more than the 90%

of the sediments altering the dinamic of the Delta .

What are the biotic consequences of its alteration?

Danube Delta
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regulated water uses:
69% agriculture

23% industry
8% domestic

42.000 dams world-wide

1.200 dams in Spain

Less than 2% of the rivers are free  in USA
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3. Application 
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IN D ICATORS OF HYDROLOGIC ALTERATION (IAH)

Which characteristics of natural flow 
regime are biologically relevant?

1. INDICATORS OF HYDROLOGIC ALTERATION: Key concepts

1. KEY CONCEPTS
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FLOW REGIME 

THOSE LINKED TO THE INTEGRITY OF FRESHWAT ER
ECOSYSTEMS
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those aspects of the flow regime linked to the integrity of 
freshwater ecosystems
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DISPERSAL 
AND 

REPRODUCTIVE 
TRIGGERS

CHANNEL FORM

HABITAT 
COMPLEXITY

PATCH 
DISTURBANCE

VARIABILITY

INFLEXION POINTS SEASONALITY

LIFE HISTORY 
PATTERNS

SPAWNING

RECRUITMENT

CRITICAL 
CONDITIONS

BASE FLOWS-
DROUGHTS

those aspects of the flow regime linked to the integrity of 
freshwater ecosystems

THE  NATURAL  FLOW  REGIME  INFLUENCES  AQUATIC  BIODIVERSITY  VIA  SEVERAL 
INTERRELATED MECHANISMS
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Magnitude

General availability of water in freshwater ecosystems

Duration

Shapes geomorphological and ecological processes,and it ś a source of 
biodiversity, habitat heterogeneity and vitality of river systems

Variability

Critical aspect specially in extreme events: floods and droughts, close 
linked with tolerance thresholds of native species (capacity to recover  
from disturbance)

Seasonality

Life-history strategies are synchronized with long-term flow patterns

Rate of change

Adaptation capacity of diferent species 

Why do these flow components influence 
on the ecosystem?

1. INDICATORS OF HYDROLOGIC ALTERATION: Key concepts

Magnitude

General availabilityof water in freshwater ecosystems

Duration

Shapes geomorphological and ecological processes, source of 
biodiversity, habitat heterogeneity, vitality of river systems

Variability

Critical aspect specially in extreme events: floods and droughts, closed 
linking with tolerance thresholds of native species 

Seasonality

Life-history strategies are synchronized with long-term flow patterns

Rate of change

Adaptation capacity of diferent species 

Which characteristics of Natural Flow 
Regime are biologically relevant?

1. INDICATORS OF HYDROLOGIC ALTERATION: Key concepts

FLOW REGIME
Magnitude
Variability

Duration
Seasonality

Rate of change

FLOW REGIME
Availability

Diversity
Tolerance threshold

Synchrounus 
Adaptation capacity

Which is the ecological meaning of natural 
flow regime?

Which characteristics of Natural Flow 
Regime are biologically relevant?

1. INDICATORS OF HYDROLOGIC ALTERATION: Key concepts

KEY CONCEPTS !


