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  Alp-Water-Scarce Project: 

17 Partners 

from  

5 alpine states, 

2008 - 2011 
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Objectives: 

  Estimation of the future discharge of springs, based on 

normal, dry and very dry meteorological scenarios for the 

following 3 month.  

  Estimation of the water balance of water suppliers for 

medium and peak water demand for the above scenarios.  

  Estimation of the spring discharge for long-time „climate 

change“ scenarios.  

  Knowledge of the actual spring discharge. 
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Basic idea of the early warning system 
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Period: May,June,July                 Area: Gurktal                 Spring: Typ A
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Procedure: 

  Calculation of the short time and the long-time „climate 

change“ scenarios.  

  Calibration of a hydrological model for the reference 

springs, calculation of the discharge of the reference springs 

(1970 – 2010).  

  Compiling of a database of water management data. 

  Statistical analysis, classification.  

  Development of the software for the early warning system.  
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Hydrological model - HBV: 

Input data: Precipitation, Temperature from 1970 – 2010 

  characteristic values for the catchment areas 

Modules for: Snow accumulation and snow melt 

  Soil moisture accounting scheme 

  Evapotranspiration 

  Runoff processes (Linear storage cascade) 

Output data: Discharge of 61 reference springs from 1970 – 2010 

  Discharge of the different scenarios 
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Linear storage cascade ks 

ks 

ks 

Inflow 

Outflow 

Inflow (rain + snowmelt) 

Outflow 

T 

Q 

Ts 

n x ks = Ts 

n  …..   Number of storages 

Ks  ….  Storage coefficient 

Ts  ….   Medium time shift 



CILFAD Conference 1  –  2 March 2012 

Simulated 
discharge: 

d d 

Calibration: 
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Simulated 
discharge: 

Calibration: 
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Statistical analysis of the simulated 
discharge - time series: 

Class:  normal  – medium discharge 

Class:  dry   – annuality ~ 10 years 

Class:  very dry  – annuality ~ 40 years 

Defining scenarios of different initial conditions 

and meteorological inputs to run the hydrologic 

model for the scenarios,                          

calculating short-time and long-time scenarios.  
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Calculation of the  
water balance  

for a  
water supplying organisation 
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Database of water management parameters 
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Example of a report for a water 

supply organisation  

Peak demand 

scenario “very dry” 

Medium demand 

resources scenario “normal” 

scenario “dry” 
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Estimation of the water balance of a water supplier  
for the following three month: 

Water balance for normal, dry and very dry weather conditions: 

Peak demand 

Medium demand 



CILFAD Conference 1  –  2 March 2012 

Overview of the hydrological classification of 
the spring discharge (actual situation): 
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Overview of the water balance classification 
of the water suppliers (actual situation): 
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Benefit of the short term forecast: 
 
Activate timely water management measures for 
expected water scarcity periods! 
 
- restrictions of irrigation for private 
  gardens or filling pools, restrictions for car washing;  
- activation of additional wells for emergency supply; 
- activation of distribution networks (communal 
  or regional); 
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Scenario catalogue for drought conditions: 

Medium demand 

Peak demand 
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Peak demand 

Medium demand 

Scenario catalogue for drought conditions: 
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Calculated long term climate change scenarios 
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Long term climate change scenarios: 
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Long term climate change scenarios: 
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Long term climate change scenarios: 
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Benefit of long term forecast: 
 
• Proactive water management planning! 

 
• Development of new resources (springs or wells) 
 
• Construction of networks (communal or regional) 

 
• Measures to save water 
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To do – Outlook: 
 
• Improvement of data quality (calibration and 

working data like spring discharges, precipitation, 
water management data). 

 
 
• Evaluation of the system in collaboration with the 

water supplying  organisations. 
 


