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Platform on natural hazards of the AK — PLANALP; Conference: Maintenance of watercourses
“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 & water infrastructures
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Platform on natural hazards of the AK — PLANALP; Conference: Flood damages
“Protection Systems against Natural Hazards - Durability ] :
through Systems Engineering?”, Munich, 13-14.10.2015 in Slovenia

Flood damages in Slovenia g

direct damages after larger floods in the last 25 years:
— 1990 - cca 580 mio EUR,
1998 - cca 180 mio EUR, (o 00 D
2007 - cca 187 mio EUR, R
2009 - cca 25 mio EUR, we can not replace
2010 - cca 188 mio EUR and
2012 - cca 311 mio EUR.

last 25 years = cca 1500 mio EUR (cca 1800 mio EUR); S Sigs
last 10 years = cca 730 mio EUR (cca 900 mio EUR): - .
only direct damages included! - UL
quick estimation — 100 do 150 mio EUR per year! A

SLEET & FLOODS in 2014:
— February 2014: Sleet - cca 214 mio EUR
— damage by sleet and floods (Sep, Oct, Nov) was estimated at 657 million EUR

— Intervention costs were additional 45.5 million EUR
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Platform on natural hazards of the AK — PLANALP; Conference: Flood damages
“Protection Systems against Natural Hazards - Durability ] !
through Systems Engineering?”, Munich, 13-14.10.2015 in Slovenia

Slovenian ,,eWater Portal” - Water Management Atlas
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Opis: Poplavni dogodek: 2010.09.18-20

Poplavni dogodkd 23.12.200%
Opis: Poplavni dogodek: 2000.12.23

Source: ARSO, 2015 &
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Platform on natural hazards of the AK — PLANALP; Conference:
“Protection Systems against Natural Hazards - Durability
through Systems Engineering?”, Munich, 13-14.10.2015

EXCEPTIONAL river water levels in 2014

Source: ARSO
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Flood damages
in Slovenia

POSTAJA Qvk nQvk | sQvk | vQvk
2014 1971-2000

m%s dan m¥s m¥s m¥s

MURA G. RADGONA 1327 14.9. 273 735 1205
DRAVA BORL+FORMIN 1640 7.11. 251 640 2292
DRAVINJA VIDEM 218 13.9. 711 151 291
SAVINJA VELIKO SIRJE 781 13.9. 278 717 1490
SOTLA RAKOVEGC - - 52,0 155 264
SAVA RADOVLJICA 512 7.11. 208 411 687
SAVA SENTJAKOB 1183 7.11. | 442 861 1422
SAVA HRASTNIK 1585  8.11. 786 1202 1668
SAVA CATEZ 2200  8.11. 1005 2034 3267
SORA SUHA 581 22.10. 147 329 687
KRKA PODBOCJE 450 14.9. 217 289 356
KOLPA RADENCI 511 23.12. 355 669 949
LJUBLJANICA  [MOSTE 295 8.11. 206 282 405
SOCA SOLKAN 1461 5.1. 747 1391 2066
VIPAVA DOLENJE 168 5.1. 78,2 152 192
IDRIJCA PODROTEJA 170 5.1. 96,0 184 304
REKA C. MLIN 249 2.2. 83,3 182 305

After wet hydrologic 2013, in which the
river stages were 25% higher than the 30-
year comparative period 1971-2000, river
discharges in 2014 were even greater =

56% higher than the long-term average.
Source: ARSO 2015
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Platform on natural hazards of the AK — PLANALP; Conference: MAINTENANCE OF WATERCOURSES &

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 WATER INFRASTRUCTURES Action plan 2014

The Action Plan 2014 of intervention activities due to flooding
Government of the Republic of Slovenia in 2014 adopted The Action Plan of intervention activities
due to flooding (hereinafter: Action Plan):

SECTION 1 - SHORT-TERM ACTIVITIES (deadline: 6 months)

A set of critical intervention construction work (,maintenance®) on
the Slovenian rivers and water infrastructure, which must be
carried out within 6 months with a view to prevent further damage
in case of recurrence of floods.

The estimated value of - 11.9 million €

SECTION 2 - SHORT-TERM ACTIVITIES

Program public utility service of water management: this is the
maintenance of watercourses, water infrastructure and water and
coastal land for the year 2015.

The estimated needed value of - 25.0 million € ... (increasing from 7,5 m/o/year!)

Important Explanation: ,Lot 1+2 will not significantly contribute to the reduction of flood risk in Slovenia —
BUT in the case of recurrence of flood events of similar intensity and extent, will prevent further damage.*

AAAAAA
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Platform on natural hazards of the AK — PLANALP; Conference: MAINTEN ANCE OF WATE RCOU RSES &

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 WATER INFRASTRUCTURES Action plan 2014

implementation monitored by the public via the Internet.

185 location with intervention measures.

June 2015 WORKS 100% REALIZED.
12 mio €
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Platform on natural hazards of the AK — PLANALP; Conference: MA”\]TENANCE WATER |NFRASTRUCTU RES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 retention structures & sediment d@pOSitiOﬂS
e
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Platform on natural hazards of the AK — PLANALP; Conference:  NMAINTEN ANCE WATER ]NFRASTRU CTU RES

“Protection Systems against Natural Hazards - Durability ]

through Systems Engineering?”, Munich, 13-14.10.2015 Reconstruction of old concrete dams
One of the solutions to maintain the design functionality of decrepit old dams is the reinforcement with building of massive
supporting stone construction in front of old structure, god anchored and connected with the existing one, that actually
working like one object (two examples from torrents Mackov graben and ProSca, realised by Hidrotehnik, Slovenia)

Torrent
Mackov graben

Torrent
ProSca

: Photos: Hidrotehnik
. . . : . . urrava IF_™ =
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Platform on natural hazards of the AK — PLANALP; Conference:  NMAINTEN ANCE WATER |NFRASTRUCTU RES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 Upgradlng and adapting of stone dams

New boundary conditions demand upgrading of functionality of existing protection structure — a common
measure is the raising of protection dams. On the photos are such a examples from the torrents Lucno and
Lesni potok, with additional adapting of structure with manageable passage (closed with removable wooden

trunks) for local owners who have to occasionally gathering the woods from the forested headwaters.
(realised by Hidrotehnik, 2014/2015)

L5 ... -
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Torrent Luéno Torrent Lesni potok

Photos: Hidrotehnik
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Platform on natural hazards of the AK — PLANALP; Conference:  NMAINTEN ANCE WATER |NFRASTRU CTU RES

“Protection Systems against Natural Hazards - Durability !
through Systems Engineering?”, Munich, 13-14.10.2015 drift wood management

Torrent NIKOVA (2014); (measures for driftwoods); realised by Hidrotehnik 2015
Photos: Hidrotehnik
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Platform on natural hazards of the AK — PLANALP; Conference: MA”\]TENANCE WATER |NFRASTRUCTU RES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 torrential check-dams (COﬂSthCtiOﬂS ina System)

Torrent Crna; realised by Hidrotehnik 2015
Photos: HIDROTEHNIK
=
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Platform on natural hazards of the AK — PLANALP; Conference: ~ MAINTENANCE WATER INFRASTRUCTURES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 torrential check-dams (constructions in a system)

_Torrent Crna; realised by Hidrotehnik 2015
Photos: HIDROTEHNIK
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Platform on natural hazards of the AK — PLANALP; Conference:  NMAINTEN ANCE WATER |NFRASTRUCTU RES

“Protection Systems against Natural Hazards - Durability ¥ !
through Systems Engineering?”, Munich, 13-14.10.2015 »Open torrential dam

Torrent Kostanjevec, realized by Hidrotehnik, 2015
Photo: HIDROTEHNIK
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Platform on natural hazards of the AK — PLANALP; Conference: ~ MAINTENANCE WATER INFRASTRUCTURES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 flood & erosion protection in densely bU"t—Up area

Torrent OSevek i g | Torrent Osevek
before 3 after
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Platform on natural hazards of the AK — PLANALP; Conference:  NMAINTEN ANCE WATER |NFRASTRUCTU RES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015  wooden cribwalls (Krainerwand / Carniolan walls)

The building of wooden cribwalls (Krainerwand / Carniolan walls) is a construction technique used when
regulating water courses and repair erosion damage, as well as stabilising hillslopes.

| KRANISKE STENE NA B I
KR LATNIC|
EVEM (PRITOK BISTRIC|CE)

A KAMNIK
1000 Ljubljana

. 1000 Ljubljana

L rojektiranie, raziskave

- eyetovanje, projektiranie. i = '

Naadf' - 9;'ﬂv?i"graeli@er&\l‘s’tm.;, Martin \rabecs.p
e eva s 20,1000 Ljubliana

Torrent Blatnica / Bistricica, realised by Hidrotehnik 2015
Photos: HIDROTEHNIK

uprrava I®
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Platform on natural hazards of the AK — PLANALP; Conference:  MJAINTENANCE WATER INFRASTRUCTURES

“Protection Systems against Natural Hazards - Durability ! : ]
through Systems Engineering?”, Munich, 13-14.102015  Wooden cribwalls (Krainerwand / Carniolan walls)

cross-sectional object (stabilizing function, ...)

-——
‘_ b/ Hidrotetin

Torrent Blatnica / Bistri€ica, realised by Hidrotehnik 2015
Photos: HIDROTEHNIK
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Platform on natural hazards of the AK — PLANALP; Conference:  MAINTENANCE WATER INFRASTRUCTURES

“Protection Systems against Natural Hazards - Durability ] : :
through Systems Engineering?”, Munich, 13-14.10.2015  wooden cribwalls (Krainerwand / Carniolan walls)

S

longitudinal object (protection of banks, slopes and lanslides)

Torrent Blatnica / Bistri€ica, realised by Hidrotehnik 2015
Photos: HIDROTEHNIK
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Platform on natural hazards of the AK — PLANALP; Conference:  MJAINTENANCE WATER INFRASTRUCTURES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.102015  Wooden cribwalls (Krainerwand / Carniolan walls)
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Platform on natural hazards of the AK — PLANALP; Conference

: : : rence:  \JAINTENANCE WATER INFRASTRUCTURES
Protection Systems against Natural Hazards - Durability | | ;
wooden cribwalls (Krainerwand / Carniolan walls)

through Systems Engineering?”, Munich, 13-14.10.2015

N
b - ; Y
Torrent Suhi potok, realised by Hidrotehnik 2015

Photos: HIDROTEHNIK
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Hidrotehnik Water Management, Ljubljana; joze.papez@hidrotehnik.si

r." = . 5
| A\\ lﬁﬁ.ﬁfﬁ I....I o ZA ZASCITO IN RESEVANJE ﬂ‘ H Idroteh ni k 23



Platform on natural hazards of the AK — PLANALP; Conference: ~ \JAINTENANCE WATER INFRASTRUCTURES

“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 wooden crlbwalls (Kralnerwand / Carnlolan walls)

: v

Photos: HIDROTEHNIK J. Papez
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Platform on natural hazards of the AK — PLANALP; Conference: T|m9|y adequate & Constant MA]NTENANCE
“Protection Systems against Natural Hazards - Durability 4

through Systems Engineering?”, Munich, 13-14.10.2015 (PREVENTION) in Integral Risk Management

WAYS FORWARD - Implementation of Integral Risk Management

By investing in
prevention and

. Intervention
preparedness we  Protect Life  .waming § -Aen
achieve several formation - Rescue

goals at once - Preparation *Notification I,u + Damage mitigation

. * Information/Instructions
not Oﬂly the - Organisation
* Resource planning

greater security of “Deployment

. planning /
the pOPUIatlon but Insurance R Recondition

this including job + Provisional Repair
opportunities, Prevention Assessing - Supply and disposal

: ; ) : + Communications
enhancmg their =2t G SE) hazards » Transport systems

+ Technical Measures . n .
i e and risks « Financing
com petltl\/e Biological Measures b o

advantages,
professional
growth of local
experts ...

Save Life

Reconstruction
s . + Definitive repair
Decision makers Adapted by PLANALP

* Reconstruction

has (o) believe“ in ’ * Strengthening of Resilience
this and find and RS Resiliance (,building-back better)
defend the founds.
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Platform on natural hazards of the AK — PLANALP; Conference: Awareness raising about |V| A|NTEN ANCE
“Protection Systems against Natural Hazards - Durability

through Systems Engineering?”, Munich, 13-14.10.2015 (PREVENTION) in Integral Risk Management
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Additional informations:
Joze.Papez@hidrotehnik.si
www.hidrotehnik.si
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