
Wildfire-induced geohydrological hazards 
in the Alps: the need for a systematic 

documentation procedure

Sandra Melzner1,2, Johannes Hübl2, Mateja Jemec Auflič3, Zeno 
Petrovich4, Franz Goldschmidt5, Marco Conedera6

Session: 5.4 - WILDFIRE, EROSION AND LANDSLIDE IN THE FRAMEWORK OF GLOBAL WARMING: 
CIVIL PROTECTION AND LAND MANAGEMENT AIMED AT MITIGATION OF EFFECTS ON SLOPES 
INDUCED BY EXTREME EVENTS

Wednesday 15, November 2023, Firenze, Italy



office@geochange-consulting.comFirenze, 15.11.2023Melzner  et al. (2023)
2

Motivation

1. Introduction

2018, August 21.- 25.:  Forest fire in the Echern Valley, community Hallstatt (Austria)

Village „Hallstatt“- UNESCO World Heritage Site

© Gianmoena, Maria
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Motivation

1. Introduction

2018, August 28. & 29.:  mapping of post- wildfire risk→ formed the basis for the planning 
of preventive measures (duration of evacuation of houses, etc.)

© S. Melzner (2018)
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Motivation

1. Introduction

Mapping results: Rockfalls occured during the fire, boulders < 0,5m³ reached the houses; 
potential for future rockfalls and debris flows

Melzner et al. 
(2019)

Melzner, S. (2018)

Melzner, S. (2018)

Melzner, S. (2018)
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Forest fire databases
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2. Expertise in the Alps

Forest fire databases exists at national levels in the Alpine regions (e.g., 

Austria, Switzerland, Slovenia, France, Italy), 

BUT 

are not fully harmonized 

AND

do not dispose of a common access. 

Local forest fire brigades develop their own learning and training 

programs, firefighting strategies, tactics, and tools and experiences, 

BUT

no systematic experience exchanges 

exist among Alpine countries or regions 
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Example: Regione Autonoma Friuli Venezia Giulia (Italy)

2. Expertise in the Alps
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Little data/publications on fire- induced geohydrological processes

Two cooperations on this topic:
2019: invitation by the Geological Survey of 
Israel for a one month research visit to 
Israel to cooperate with wildfire experts 
from University of Haifa
Melzner et al. (2019): Post-wildfire rockfall 
risk in the eastern Alps  

2022: cooperation with WSL in Switzerland
Melzner et al. (2022) & (2023): Post 
wildfire risk in the Swiss mountain areas (in 
German)

2. Expertise in the Alps
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Melzner et 
al. (in prep.)

2. Expertise in the Alps

Crystalline rocks (Switzerland) Carbonatic rocks (Austria)

Little data/publications on fire- induced geohydrological processes
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Post wildfire risk in the Swiss mountains

2. Expertise in the Alps

Melzner et al. (2023): Post wildfire risk in 
the Swiss mountains.
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Post wildfire risk in the Swiss mountains

2. Expertise in the Alps

Melzner et al. (2023): Post wildfire risk in the Swiss mountains.
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1° Alpine Workshop on fire- induced geohydrological hazards in mountainous
areas, October 11°-12°, 2022 in Klagenfurt (Austria)

3. Alpine Network

experts from 5 countries 
and 12 different organisations
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1° Alpine Workshop on fire- induced geohydrological hazards in mountainous
areas, October 11°-12°, 2022 in Klagenfurt (Austria)

3. Alpine Network

+ experts from different disciplines (geology, forestry, natural hazards and disaster prevention)
+ 12 presentations and one field trip to the forest fire in Trieste & Slovenia in summer 2022
+ expert meeting was held in 3 languages (English, German and Italian)

→ Summary of the expert meeting: www.geochange-consulting.com

Presentations Field trip to Trieste Field trip to Trieste 

© S. Melzner © S. Melzner © S. Melzner 
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Geohydrological hazards:

• Modern fire management activities should consider the systematic documentation of

geohydrological processes before, during and after a wildfire event,

• integrating them into the national fire databases.

• a practical need to verify/understand and possibly quantify the impacts of wildfires to

rock and soil surface

• improve the capability to predict fire-induced geohydrological processes and the

associated hazard and risk levels. .

Network of interdisciplinary experts:

• The Alpine Region: the political, administrative, cultural, and linguistic conditions are

very heterogenous→ making the organization of common institutional activities, the

sharing of information and databases, and the networking particularly difficult.

• It is planned that these interdisciplinary expert meetings will take place every 2 years in

a different country and that the speakers/countries will always change, so that the

network of experts is constantly expanding.

4. Outlook
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4. Outlook
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Thank you very much!!!!
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