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Objectives:

+ Knowledge of the actual spring discharge.

+ Estimation of the future discharge of springs, based on
normal, dry and very dry meteorological scenarios for the
following 3 month.

4+ Estimation of the water balance of water suppliers for
medium and peak water demand for the above scenarios.

+ Estimation of the spring discharge for I(}ng tlme ,,,c"ImTate
change® scenarios. *
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Basic idea of the early warning system

Estimation

Classification

Inital condition:

Actual state of Heey el

discharge |:>

class: , dry”
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Initial condition: normal
Following weather: normal

Initial condition: dry
Following weather : normal

Initial condition: very dry
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Prepared Scenarios

Period: May,June,July Area: Gurktal Spring: Typ A

1,2

—9
=®=normal/normal
08 "‘\‘\ jf -8~ normal/dry
=A=normallvery dry
o 7./ T dry/normal
= 06 dry/dry
© | dry/very dry
v ~8-very dry/normal
0,4 —— —u -~ very dry/dry
\‘\ —&—very dry/very dry
—4

0,2

0 T T T
01.Mai 31.Mai 01.Jul 31.Jul
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Procedure:

+ Calibration of a hydrological model for the reference

springs, calculation of the discharge of the reference springs
(1970 — 2010).

+ Statistical analysis, classification.

4+ Calculation of the short time and the long-time ,,climate
change* scenarios.

4+ Compiling of a database of water management data.

R
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+ Development of the software for the eesﬁly_yvé?n,i.nd's/ystem. '
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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 frgmfl-9-'r’0 — 2010

Discharge of the different scenarios, - -~
P SN
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Inflow
~

kS

¥ OQutflow
Inflow (rain + snowmelt)

Q/\

Linear storage cascade

nx kg =T,

n ... Number of storages
Ks .... Storage coefficient
T, .... Medium time shift

Outflow
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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, , T
calculating short-time and Iong-ti»nfe.s\ce'ria'r'ios. e
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Calculation of the
water balance
for a
water supplying organisation
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Database of water management parameters

-f_;} HydroMap - Hochwasserwarnservice Kirnten

Datei Bearbeiten Ansicht  Fenster Hilfe

AKTUELLE DATEN | ANALYSEN und PROGNODSEN | STAMMDATEN ”V.‘AHNUNE

WARNSERVICE ‘ DATENEINGABE ‘

Hirweize und Gefahldungenl Bordvaller Abﬂussl Diamme im \u’orlandl HQn-Wertel Organisationen - Adressen  “Wasserversorgung I
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R — e R Tk kARNTER
Department for water management of the Carinthian Regional Government gk RA Department for water management of the Carinthian Regional Government =

Community Frantschach-St.Gertraud Assessment of the further development:

Water supplying organisation: .
Water balance for normal, dry and very dry weather scenarios:

WVA Frantschach (GWVA Frantschach-$t. Gertraud) 209/1643

5
Spring discharge: i
Qmin l's  MQlfs Omax s Qakt lis 45 Peak demand
MST Paulibauerguelle 3 1] 0,12 0,6 0,08 3
MST Quelle | (Lobenweinguelle) 0,2 0,32 0,5 0,30 E o "
MST Quelle I (Hochwissenquelle) 0,18 0,3 0.7 0,16 g resources scenario “normal
MST Lacknerquelle 0,5 0,98 1,5 1,06 s 2 *
MST Paulibauerguelle 1 05 1,02 2 0,37 - H -
) B - Medium demand - Y
MST Paulibauerguelle 2 0,28 0,88 2 0,29 o o - il scenario dry
MST Paulibauerquelle 4 0,09 0,35 1,2 0,15 E i3 \
MST Pridiquelle | 0,5 1,06 25 0,44 ' .« .
} 1 scenario “very dry
MST Pradiguelle 1l 0,21 0,33 0,6 0,32
Sum of discharges: 2,44 5,36 11,6 347 0.5
o
Classification of current discharge: Fabruar 20r2 Mirz 2012 April 2012 Mal 2012
Sehr geringe Quellschiittungen - -
Summation of water resources: 2441ls 5.360ls 11.6 lis 3.174943
Delivery to consumer: MQ s  Qmaxls Note: The three curves in the diagram represent the sum of available water by spring discharges,
Frantschach-5t Gertraud 217 434 water fountains and contractual water deliveries of other organizations. The green line was
defermined under the assumption of average weather conditions; the yellow and red lines
Delivery to other organisations: Qs represent a dry or extremely dry weather scenario.
WVA Frantschach (GWVA Frantschach-31. Gertraud) Ols The area shown values correspond to the medium (red to yellow) and maximum (yellow to green)
e — 34T Us A4 Uis demand for water supply to consumers and contracted water deliveries to other organizations.
. . The consumption values were obtained without the buffering effect of a high level water tank.
Balance (current resources - medium consumption): 1,00 I/s
Balance (current resources - peak consumption): 117 lls "/ _ :t " - s
’ . -
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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:
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Overview of the hydrological classification of
the spring discharge (actual situation):




Overview of the water balance classification
of the water suppliers (actual situation):
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Benefit of the short term forecast:

T AAT =R .
Activate ti " ;g management measures for

’ expected ’ bter scar eriods! ‘
- restri jtlons 0 atlon for private
gardens or fllllngépools restrictions for car washing;
- activation of additional wells for emergency supply;
- - activation of distribution networks (communal
. orregional);
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Scenario catalogue for drought conditions:

N
NN
L L

Aty — i
= ™ @
L

Water resources [l's

—
)

Peak demand

=)

Medium demand

o o o
= ™
;

0
Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov  Dez




CILFAD Conference 1 — 2 March 2012

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:

e Proactive water management planning!
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To do — Outlook:

e Improvement of data quality (calibration and
working data like spring discharges, precipitation,
water management data).

e Evaluation of the system in collaboration with the
water supplying organisations.
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