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Guiding principles for 

Swiss watercourses 

Promoting sustainable 

watercourse management 

1 Water quality 

2 Space for rivers & ecomorphology 

3 Flow regime 

Integrated water status assessment 

Abiotic determinants and 

biologic status  

 

„good water in bad rivers“ 

=> hydromorphology as the key 

to  enhance ecological status 

 

HYDMOD to evaluate and classify 

the impacts on the flow regime 



3  Module Hydrology| Assessing the natural state of the rivers‘ flow regime  

Martin Pfaundler 

Standardized methods for the analysis and assessment 

of the ecological status of  water courses in Switzerland 

Hydrodynamics  

and morphology 
Biology 

Chemical and 

 toxic effects 
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Modular-Stepwise-Procedure 
developed jointly 

by EAWAG, federal and 

cantonal offices 
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Module Hydrology – flow regime (HYDMOD) 

 

a method to assess the impacts of 

 man-made interventions 

on the flow-regime 

 

Classification of the 

  flow regime‘s natural status 

 

HYDMOD in a nutshell 
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I natural / close to natural 

II                slightly altered 

III      considerably altered 

IV                heavily altered 

 V                             artificial 

without  assessment 

but  labelling the kind of alteration 
=> phenomenon 

residual flow effects 
hydro-peaking effects 

Classification of the flow regime‘s natural status 

=> assessment classes 

..... assessment objects are 

the individual river reaches 
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Case study Blenio basin 
 Canton Ticino 

Case study Sitter basin 
 Canton St.Gallen 
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What is the „flow-regime“ ? 

Based on which characteristics of the flow-regime 
the impacts of man-made interventions are to be assessed 
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set of characteristics 

- magnitude 
- frequency 

- duration 

- timing (seasonality) 

- variability - rate of change 

flow-regime 
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Classification of alterations in the flow regime parameters 

Selection of hydrologic indicators for HYDMOD 

Mean flow regime 

High flow regime 
Low flow regime 

Hydro-

peaking 
Flushing 

Within HYDMOD, assessment of flow regime alterations 

and the status classification is based on the following indicators   

Aggregation to a global assessment 
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Assessment methodology 

System delimitation 

Inventory of interventions 

Calculating the  

assessment indicators 
Assessment reach by 

reach 
Overall assessment 

The methodology‘s procedure 
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typology of man-made interventions 
 relevance thresholds and significance criteria 

A B C D E 

Code Bezeichnung Grössen-Schwellenwert Signifikanzkriterium Bemerkung 

A) Wasserentnahme (aus Oberflächengewässern) 

A1 Ab-/Über-/Umleitung zur Wasserkrafterzeugung 

A2 
Trinkwasser-/Brauchwasserentnahme (kommunale, 

industrielle Nutzung) 

A3 Kühlwasserausleitung 

A4 Beschneiungsanlage 

A5 landwirtschaftliche Bewässerung 

A6 für fischereiwirtschaftliche Zwecke 

QA  20 l/s QA : Q347 > 20% 
QA = bewilligte bzw. konzessionierte 

Entnahmemenge 

B) Wasserzufuhr / -einleitung (direkt in Oberflächengewässer) 

B1 Strassenentwässerung  5 ha entwässerte Fläche  

B2 ARA-Auslauf 500 (1000) EGW  

B3 
Regenwasserkanalisation (Trennsystem ohne 

Regenrückhaltebecken) 
 15 ha entwässerte Fläche  

B4 Regenüberlaufbecken (Misch-/ oder Trennsystem)  25 ha entwässerte Fläche 

Qs : MQ > 25% 

 

B5 Kühlwassereinleitung QT, Qü  30 l/s 
QT : MQ > 10%  

sofern nicht Rückgabe einer stromauf gelegenen 
Ausleitung  

QT =  max. bewilligte Kühlwasserabflussmenge 

B6 Überleitung aus anderen Einzugsgebieten  Qü : MQ > 10% Qü = max. bewilligte Abflussmenge Überleitung 

B7 Schwallbetrieb bei Wasserkraftwerken 
bei KW mit Leistung  50 kW 

installierte Leistung) 
QSchwall : MQ > 0.25 

QSchwall =Schwallabflusssspitze zu 

Niederwasserzeiten 

B8 Triebwassereinleitung aus Wasserkraftwerken (aber nicht Typ B7) Qs  20 l/s Qs : MQ > 25% Qs = max. Abfluss aus Wasserkraftwerk 

C) Wasserspeicherung und -regulierung (Änderung des zeitlichen Ablaufes) 

C1 
Speicherseen für die Wasserkraft  
(Tages-/Wochen-/Jahresspeicher) 

C2 
Mehrzweck- und andere Speicherseen 
(Bewässerung, Erholung, Beschneiung,...) 

VolSpeicher  15'000 m
3
  VolSpeicher > 12h*MQSpeicherzuflüsse VolSpeicher = Speichervolumen bei Stauziel 

C3 
Ausflussregelungen von natürlichen Seen 

(Seeausflussregulierungen) 
Regulierte Seen  10 ha oder  

25'000 m
3
 Volumen 

VolRegulierung > 12h*MQSeezuflüsse 

 
VolRegulierung = regulierbares Seevolumen bis HW1 

C4 Hochwasser-Rückhaltebecken  10'000 m
3
 VolRetention > 1.5h*MQ 

 

VolRetention = Retentionsvolumen des 

Rückhaltebeckens 

D) Grundwasserbezogene Massnahmen 

D1 Entnahmen aus Quellen QA  15 l/s  QA : Q347 > 20%  QA = konzessionierte max. Entnahmemenge 

D2 Entnahmen von gepumpten GW  40 l/s 

D3 GW-Anreicherung  50 l/s 

Auf Stufe F nur inventarisiert, 

aber nicht 

für Bewertung berücksichtigt 

maximale Entnahmemengen 

E) Spülungen (Sedimentbewirtschaftung) 

A water withdrawals 

B water discharges 

C water reservoirs and regulation 

D groundwater related measures 

E flushings 
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Examples  of assessment approaches for 2 of the 9 indicators 

• hydropeaking 

• low-flow and high-flow seasonality 

Assessment methodology 

System delimitation 

Inventory of interventions 

Calculating the  

assessment indicators 
Assessment reach by 

reach 
Overall assessment 

Examples for assessment approaches for 2 indicators 
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Hydrograph for the river Ticino@Piotta (period 1-16 February 2004) 

 

Hydropeaking 
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Ratio peak-flow to Qm = indicator 
for the hydraulic stress 

Ratio peak-flow to base flow 
indicating pulse intensity 

Assessment approach for hydro-peaking 
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Appraoch for assessing the  alteration in the Ql-/Qh-seasonality  

  

  

assessment depends on the 

shift d in the seasonality space 

 

assessment class = f(d) 

refererence 

 status 

Current (impacted) 

 status 

d 

distance in the 

seasonality space 
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shift of the Qh-

seasonality caused 

by the Marmorera 

reservoir (in 

operation since 

1954)  

comparing the 

periods 1919-1948 

and 1976-2002; 

distance=0.84 => 

class 3 

River Julia@Tiefencastel 

Shift in high-flow seasonality 

http://de.wikipedia.org/wiki/Bild:Coat_of_Arms_of_Switzerland.svg
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River 

Julia@Tiefencastel 

 

shift of the Ql-

seasonality caused 

by the Marmorera 

reservoir (in 

operation since 

1954)  

comparing the 

periods 1919-1948 

and 1976-2002 

distance = 1.0 => 

class 4 

River Julia@Tiefencastel 

Shift in low-flow seasonality 

http://de.wikipedia.org/wiki/Bild:Coat_of_Arms_of_Switzerland.svg
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Assessment methodology 

System delimitation 

Inventory of interventions 

Calculating the  

assessment indicators 
Assessment 

 reach by reach 
Overall assessment 
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Ergebnisse 

Results for each indicator 
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  HYDMOD…… the „package“ 

www.modul-stufen-konzept.ch > Hydrology 
 

for the method 

for the software HYDMOD-FIT 

for the GIS support files 

for background information and references 

 

http://www.modul-stufen-konzept.ch/
http://www.modul-stufen-konzept.ch/
http://www.modul-stufen-konzept.ch/
http://www.modul-stufen-konzept.ch/
http://www.modul-stufen-konzept.ch/
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… the end 
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discharge gauging stations in the hydropeaking 
assessment scheme 

With data from 
observation 
period 
february 2004 

Several stations with ratio peak to base flow  >> 7 
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Abschnittsbewertung 
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