EXTREME AUGUST 2023 FLOODS IN SLOVENIA — RECONSTRUCTION
EFFORTS EXPLAINED
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ABSTRACT

Early in August 2023 heavy rainfalls triggered extensive flooding in large parts of Slovenia and triggered numerous landslides. After immedi-
ate response via rescue and protection activities of the Slovenian Civil Protection and Disaster Relief units, immediate first mitigation meas-
ures started, especially cleaning of submerged objects and devasted areas in general, and by removing excessive sediments and wooden
debris from watercourses. This paper presents far-reaching reconstruction efforts to rebuild devastated areas, including demolished houses
and industrial facilities as well as local and state infrastructure to give these areas fair development in the future. In this regard, a special law
on the reconstruction and development was proposed and accepted in the Slovenian Government — the intention is to finish the remediation

and increase general flood resilience in Slovenia till the end of this decade.

INTRODUCTION

Between August 3 and 5, 2023, large parts of Slovenia were hit by extreme rainfalls causing large floods and numerous landslides. A rare
meteorological situation for late summer caused devastation and three casualties, damages being estimated to several billion EUR (Slovenian
GDP in 2022 was around 57 billion EUR), and overall costs according to a “Post Disaster Needs Assessment” was estimated at 9.9 billion EUR,
by far the costliest natural disaster since the independence of Slovenia in 1991. The meteorological and hydrological causes are explained
into a more detail in Bezak et al. (2023). The first analyses of the meteorological conditions and the event revealed its extreme nature: the
assessed return periods of rainfall intensities and peak flood discharges were in many places much higher than 100 years, reaching into the
interval 250-500 years — using statistical tools and officially measured data (Fig. 1 and Table 1). For the 15 out of 26 stations shown in Table
1 the 12-h rainfall amounts were above the empirical rainfall threshold curve for shallow landslides and debris flows proposed by Caine

(1980). Further details about the event were published by Slovenian Environment Agency (ARSO 2023a; b).
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Figure 1: The specific peak discharge values for selected gauging stations for August 2023 event as a function of the catchment area. Additionally, empirically derived q100 and q500 curves

proposed by Mikos (2020) are shown and a regional Mediterranean empirical curve developed by Amponsah et al. (2018).
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. . Location Rainfall (mm)
No Precipitation station - - -
Longitude | Latitude 24h 12h 30min
1 Bovec 13.5538 46.3317 94.4 75.8 21.8
2 Kamniska Bistrica 14.6034 46.3087 242.5 201.7 29
3 | Smartno pri Slovenj Gradcu 15.1112 46.4896 145.8 112.6 14.6
4 Postojna 14.1973 45.7722 64.5 4.7 9.4
5 Ljubljana 14.5124 46.0655 61.3 22.1 8.6
6 Crnomelj 15.1462 45.56 21.2 0 7.5
7 Maribor 15.626 46.5678 73.7 50.9 8.6
8 Sevno 14.9236 45.9821 48.9 1.9 6.9
9 Murska Sobota 16.1913 46.6521 36.6 24.9 7
10 Ziri 14.1197 46.05 235.8 183.9 313
11 Pasja Ravan 14.2282 46.0979 254.4 217 29.8
12 Topol 14.3713 46.0941 138.4 93.7 17.2
13 LetaliS¢e JoZeta Pucnika 14.4784 46.2114 227.7 198.8 26.6
14 Krvavec 14.5333 46.2973 196.1 165.1 30
15 Logarska Dolina 14.6311 46.3936 142.4 138.2 24.3
16 Luce 14.7488 46.355 218.9 189.8 28.3
17 Gornji Grad 14.8063 46.2987 174.7 122.6 18.7
18 Radegunda 14.933 46.3661 189.9 145.7 18
19 Mezica 14.8596 46.5296 150 124.8 12.6
20 Ravne na Koroskem 14.94 46.5477 157.3 127.2 16
21 Urslja Gora 14.9634 46.4849 183.1 146.8 18
22 Velenje 15.1119 46.3603 108 66.8 12.3
23 Celje 15.2259 46.2366 54.8 10.7 9.8
24 Rogla 15.3315 46.453 98.4 61.4 11.9
25 Hocko Pohorje 15.5875 46.4919 54.3 31.7 11.7
26 Gacnik 15.6838 46.6178 74.1 55.5 12.1

Table 1: Main rainfall characteristics for selected precipitation stations. Maximum rainfall amounts during the August 2023 event are shown.

EARLY WARNING AND IMMEDIATE RESPONSE — CRISIS MANAGEMENT PHASE

July 2023 was very wet and large parts of Slovenian received well above 200% of rainfall (locally close to 300%) compared to the period

1991-2020 (ARSO, 2023a, p.31). The Environment Agency of Slovenia (ARSO) issued a red warning for the whole territory of Slovenia for Au-

gust 3, 2023. The rainfall forecast using the meteorological tool ALADIN (Fig. 2 — locally over 150 mm in 24h) was relatively good estimation

of measured rainfall amounts (Fig. 3). Although it should be noted that all flood predictions underestimated the actual situation indicating

that meteorological forecast did not foresee such extreme event.
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Figure 2 24-hour ALADIN/RUC rainfall forecast with 1 km resolution for Slovenia until 12pm on 5 August 2023 (ARSO, 2023a, p.6).
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Figure 3 Daily rainfall amounts (mm) from August 3 (8am) till August 4 (8am), 2023 (ARSO, 2023a, p.21).

In the wake of this disastrous event and its immediate rescuing and relief activities (called intervention in Slovene terminology) led by
the Administration for Civil Protection and Disaster Relief (part of the Ministry of Defence), the Government of the Republic of Slovenia
prepared and adopted Act Amending the Natural Disaster Recovery Act (http://www.pisrs.si/Pis.web/pregledPredpisa?id=ZAKO8865, valid
since 11 August 2023), and a new emergency Act Determining Intervention Measures for Recovery from the Floods and Landslides of August
2023 (http://pisrs.si/Pis.web/pregledPredpisa?id=ZAKO8875, valid since 2 September 2023) (for details see: https://www.gov.si/en/regis-
tries/projects/government-measures-for-flood-relief/). The former law has committed the state to cover all the costs of the response phase
and to increase the share of advance payment for rapid rehabilitation measures from 20% to 40% of the estimated damage, and the latter
law introduces measures to help households, the economy and municipalities, as well as rehabilitation and preventive measures on public
infrastructure, watercourses and flood protection. One of the measures was the establishment of a Reconstruction Fund, into which funds
from the state budget, European funds and funds from other sources will flow, e.g., donations. In the field of temporal measures in larger

watercourses, the act explicitly asks for taking into account climate change impacts when assessing flood risk.

Immediately after the event started systematic collecting of damage estimates — the main aim was to get an estimate and be able to refund
affected municipalities up top 40% of the estimated damages immediately after the state approval of these estimates, and also to be able
to apply for the EU Solidarity Fund. Out of 212 municipalities in Slovenia, as much as 183 of them reported flood damages to the Slove-
nian Government. First flood damage estimates in the wake of the flood event were of the order of half a billion EUR, typically low com-
pared to the latest official estimates confirmed by the Government in January 2024 that the direct economic losses reached the amount of
2,999,802,159.20 EUR (Gross Domestic Product for 2022 in Slovenia amounts to 57 billion EUR - estimated on August 2023 by the Statistical
Office of the Republic of Slovenia) — the majority of damage was caused in watercourses (1.322 billion EUR), on buildings (499 million EUR),

on civil engineering structures (490 million EUR) and in business sector (385 million EUR).

The Slovenian Press Agency (STA, 2023) has been reporting in detail about the devastating flooding that hit Slovenia on a special website

available in English (many more details about the event, response and recovery).

RECOVERY PHASE

For effective flood recovery, two new entities were established in August 2023:

e a state Flood Recovery Coordination Working Group, its chairman is a newly appointed State Secretary in the Prime Minister Cabinet,
to manage intra-ministerial efforts and responsibilities in recovery of devastated areas, and

e  a state Post-Flood and Landslide Reconstruction Office with several technical offices in the devastated areas - its main role is to support
local administration (i.e., municipalities) and affected stakeholders (including families or single citizen) in their efforts to recover from

floods and landslides by their professional advice and by setting priorities, and by coordination among different responsible bodies.

In the months after the August 2023 flood, a lot of work has been done with aim to re-establish the conditions in streams (e.g., removing the
sediments, woody debris) and of infrastructure (e.g., reconstruction of bridges, roads, etc.) that were in place before the August 2023 flood

(Fig. 49). An increase of a long-term flood resilience will take years and will be executed along the rules of the EU Water Directive (2000) &
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EU Flood Directive (2007), respectively, as well as UN Sendai Framework for Disaster Risk Reduction (2015), such as “Building Back Better”,
and “Nobody left Behind”. In February 2024, the Ministry of Natural Resources and the Environment started a preparation of a Strategy for

Increasing Flood Resilience in Slovenia

Figure 4 Work on the water courses after the August 2023 flood event. Green, orange and yellow dots indicate locations where work has been completed, partly completed and in progress,

respectively. Adopted after the web-page: https.//poplave2023.evode.si/.

RECONSTRUCTION PHASE

As a one of immediate measures, the Government was establishing a 16-member strong Reconstruction Council of the Government of the
Republic of Slovenia as an advisory body to the Government. Its main task was to discuss drafts of a new legislation proposed to reconstruct
devastated areas during August 2023 floods. In October and November 2023, the draft of a Reconstruction, Development and Financing Act
was prepared by the Government, and the Reconstruction Council was invited to comment on it in its preparation. The act was adopted by
the Slovenian Parliament in early December 2023. The financial investments for its implementation are estimated at close to 2 billion EUR,
and its validity for temporary measurements and waivers from certain acts is set for the end of 2028. Its main goal is to accelerate adminis-
trative procedures for construction, spatial and other procedures regarding reconstruction and development in the affected areas, including
relocation of threatened buildings in flood-prone areas — and to secure financial resources for that. The list of buildings under threat are
being prepared by the Reconstruction Offices, and after confirmed by the Reconstruction Council, the Government of Slovenia will make a

final legislative decision by a special governmental decree.

CONCLUSIONS

The August 2023 Floods in Slovenia might be a turning point from a classical flood defence and flood protection policy as a part of inte-
grated water management towards building flood resilience and introducing in-depth social discourse on how to adapt to floods and how
to give (surface) waters generally more room for dynamics of natural processes to reduce future (extreme) risks and achieve multi-sectoral
flood risk governance. The needed reforms and systems changes are still to be drafted and adopted, since the Reconstruction Act is very
much focussed on the reconstruction of quite large affected areas, securing financial means for reconstruction efforts in the field. The
changes of the Water Act (adopted in 2002) are badly needed, on one hand to start the bottom-up approach in flood risk mitigation, thus
supporting Aarhus convention, active citizenship, and true risk dialogue among diverse stakeholders, and on the other hand to renew the
state responsibility for flood risk prevention by concentrating knowledge and competencies at the state level (Slovenia has no regional level
of administration between state and 212 municipalities), including a state concessionaire for regular maintenance of watercourses, lowland

rivers and torrents alike respecting integrated riverscape and management of whole watersheds.
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