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» Forecast Quality is a Function of:
— Quality Data/lInput
— Experience/SKkill
— State of the Science

* River Forecast Quality is a Function of:
— Quality Data/lnput
 QPE; QPF; Stage Measurements; Pool Elevations; &rtgd Discharges

— Experience/SKkill

« Basin Characteristics; Land Use; Topography; MoBelformance;
Reservoirs

— State of the Science

» Model Calibration; Fast Response Basins; Distrilwite Conceptual
Hydrologic Modeling; Storm Surge Modeling...
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Hydrological data management in FF:
— hydrological data collection
— basic data control
— web publication (raw data),
— analysing and control

40 automatic hydrological stations:
 Water level (30"
 Discharge (30’)
 Water temperature (30’)

135 gauging stations: o4
« Water level on request, by obSe
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 Monitor current hydrologic conditions
* Produce daily stream flow forecasts

— Regression

(Dravinja, Kamniska Bistrica, Sora, Sava upper strgigolpa, Krka, Ljubljanica,
Vipava, Savinja — medium size rivers)

— Propagation
(Sava, Mura, Drava — transit rivers)

— Conceptual hydrological model
(Mura (DHI -NAM), Savinja (HBV 96)

— International flood forecasting system on the MURZAeriv
(hydrological and hydraulic model combination)

— High tides and shore floods warnings

e Maintain accurate and up-to-date forecast tools




mostly used for orientation in forecasting of Adkods and Karst rivers
and for the calculation of medium size river reaches meetion the previous slide
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— If the modelis an abstraction
the application is the
modeller's conception of the

Input x(t)

process I

g N\
Model ’ ‘ Inputs

Parameters
I \ I ’ I

— For the description of the
basins response for now w

System function J Response function { Value of state variables

use two applied models on:

* Mura (DHI —=NAM) &
e Savinja (HBV)

— Scientific approach:

* hydrological modelling
— Lumped
— Distributed
— Other combinations.
* Flood forecasting systems
application (combination of
hydrology and hydraulics)

Outputs y(t)

Schematic diagram of our approach
(Dawdy)

Result
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Austria Sloveni Hungary Croatia
a

National Telemetry

Meteorological Forecasts

International Mur

Hourly Automatic Forecasting

Flood Forecasting - automatidata cllecton o
Centre « download of input from

meteorological forecasts
- physical based modelling
+ updating and error correction
- dissemination of forecasts

- upload of simulations to national
Flood Warning Centers

National FLOOD WATCH Dissemination on WWW
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POINT INFLOW FROM
UPSTREAM CATCHMENTS

LATERAL INFLOW FROM
CATCHMENTS ALONG RIVERS
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&&

The simulationis updated to match
the measured flow

Simulated

~

Updated

Observed

Time of Forecast
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Forecast of high tide and shore floods
e model of astronomical tide
 weather forced increase of sea level

30 360
]

[

dP (mb), Vv (m/s)
o
A
[
\

18 19 20 21 22 23 24 25

e P — /v Vs Pll’an, 1998

Scientific development of sea modelling :
« Sea hydrodynamics — PCFLOW 3D
e Sea simulation of near shore waves — SWAN

Bathymetry &
Hydrodynamic simulation
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+

Reports on high discharge of the Mura river in Austrasserwirtschaft
Steiermark (Graz)

Forecast of high waters at major rivers in Slovenia ropean Flood Alert
System (Ispra)

MeteoAlarm alert system about extreme weather

\

|Spra/

EFAS

% Das Lan
Graz %/ steiermark
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Dissemination of reports and warnings to authoritis, media and general public:
* Ministry of defence, The Administration of the RS Civil Protection and Disaster Relief
*  Ministry of environment and spatial planning

*  Municipalities

*  Public (Internet - www.arso.gov.si, TV, radio, ne®&pprs)

*  The neighbouring countries (Croatia, Hungary, ltaly

* MeteoAlarm alert system about extreme weather

» Contract partners in energetics

zombathely

Palmanova
PP

agreb
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Scientific and technical development

Coupling to high resolution numerical
modelling of precipitation

Use of remote sensing data in hydrologic
forecasting models

Further development of distributed
hydrological models with appropriate data
support

Development of system flash flood
approaches and protocols

Participation in international hydrologic
modelling (EFAS & LISFLOOD) to get a
brother overview

Dissemination development in applying
the Common Alert Protocol in a
hydrological application of Meteoalarm
(discussions)

Staff training (digital communication
technologies, modelling, programming,
public relationship,)

Institutional development

Defining and developing non-structural
measures on the basins (hazard mapping,
flood mapping, issuing general
instructions on floods, raising public
awareness)

Final definition of international
agreements on flood warning exchange to
neighbouring countries: Croatia, Hungary
and ltaly

Awareness of general public to live with
hydrologic extremes




SO ARIVER

« Interreg llIA (Italy-Slovenia) project called
“SIMIS - So a Isonzo Integrated
Monitoring System” enabled institutional
communication in national monitoring data
exchange between EARS and Civil
Protection of Friuli Venezia Giulia Region

 This is a step forward towards a trans-
border joint monitoring system for the
whole Isonzo/Saa river basin according to
WFED and FD

What we hope will enable:

» Further development of our second
International FFS which will enable better
flood warning possibilities in the future

20.5.2009
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SAVA RIVER FFS

Development of SAVA FFS:

« half of our territory RL% TF
* reliability improvement of our forecasts (
* inclusion of some smaller river tributaries to

flood forecasting operative forecasts -l

* combined hydrological and hydraulic
modelling approach

« discharge and water level forecast should be
available for up to 72 hours in advance.

Goals of further modelling forecasting system
development on SAVA basin are:

*  Production of everyday information on water
state and its forecasts which have indirect and
direct influence on traffic, truism, daily
migration, energetic (hydropower plants),
agriculture...

* Increasing public awareness in understanding
natural hazard events

*  Protection of human lives
* Property protection

»  Further improvement of response protocols in
natural hazard events

* Implementation of information in the civil
protection response
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Continually communicate, collaborate, and shareuess with is partners
neighbour countries, and countries in the Savehoadat regioras well
with the research community in order to:

(i.e., better fulfilling our mission)

20.5.2009 17



