
National Park Bohemian Switzerland
Materials for USA visitors

4/1-4/14/2024

Funding source: TransAdapt (Translace poznatků a transfer postupů pro adaptaci na klimatickou změnu do 
zemědělské a lesnické praxe a veřejné správy: co-creative přístup)



Background
• The youngest of National Parks (est. 

2000, before a PLA since 1972)
• Is a part of a larger complex of protected 

areas that continue beyond the German 
border

• The objectives of park service are to:
• Increasing the degree of ”naturalness of 

ecosystems and the area left to spotaneous 
development

• Protection of some species – requires presence 
of more decisuous trees and dead wood

• Landscape protection – sandstone formations



Climatology



Fuel moisture measurements

Total of 6 stations
- 2 installed in spring 2022 - 1 of them burned in 

fire of 2022
- Other installed in summer 2023
- Stations installed at “risky” locations
- Part of the FireRisk monitoring network

- Accessible at https://www.firerisk.cz 

Full record from Vlčí Hora

Fuel moisture the season before fire in July 2022

https://www.firerisk.cz/


Wildfire behavior modelling
7/2022 - the largest wildfire in CZ (over 1000ha) 
• complex and inaccessible terrain, bark beetle kill areas, WUI 

areas, low DFM, high temperature and wind gusts
• fall 2022 - visiting Missoula Fire Sciences Lab to get help with 

the modelling (recreating observed fire behavior)
• Using FARSITE to assess wildfire behavior in Bohemian 

Switzerland National Park (Kudláčková et al., 2023) and a 
report for the Ministry of Environment



• Assessment of fire perimeter and described 
behavior

• Creating all 8 necessary landscape layers
• Fuel types – using established Czech method

• Mosaic of forest, agriculture, and developed 
areas

• Changes based on observed pre-fire conditions
• Adding layers of bark beetle infestation

• Development of crown parameters (CC, SH, CBH, 
CBD)

• LiDAR data + expert knowledge
• No existing accessible in-situ observations

• Investigating possible weather data sources and 
their adjustments (e.g. using max wind gusts for 
modelling)

Using FARSITE - recreating observed wildfire behavior

Kudláčková et al., 2023



Using FARSITE - recreating observed wildfire behavior

Kudláčková et al., 2023



Using FARSITE – influence of weather and climate

Kudláčková et al., 2023



Using FARSITE – influence of weather and climate

Kudláčková et al., 2023



Using FARSITE – influence of vegetation (fuel)

Bark beetle kill areas were substituted with a different fuel 
type – creating scenarios of ”what if”

Kudláčková et al., 2023



Fire Risk Index – present conditions

(low)
(medium)

(high)

Fire perimeter

Risk class

Risk class
NPČŠ NPČŠ with 500 m buffer

area (ha) percent of area area (ha) percent of area

below 0.40 (lower risk) 1 145.0 15 % 3 148.2 30 %

0.41 to 0.60 (medium risk) 4 073.9 53 % 4 611.3 45 %

above 0.60 (higher risk) 1 574.3 20 % 1 626.6 16 %

Fire perimeter 2022 962.7 12 % 962.7 9 %

Total 7 756.0 100 % 10 348.8 100 %



Fire Risk Index – after short term management
Short term implications of management (3-5 years)

Fire Risk Index

below 0.40 (lower risk)

Fire Risk Index

0.41-0.60 (medium risk)

Fire Risk Index

above 0.61 (higher risk)

Percent of area in NP

Present situation 17 % 60 % 23 %

Scenario 1 – planned fire protection logging and removal of
dead trees around roads

19 % 58 % 22 %

Scenario 2 – planned fire protection logging, removal of
dead trees around roads and in high management zones

19 % 60 % 21 %

Scenario 1 Scenario 2



Fire Risk Index – projected situation in 30 years

Scenario 1

Long-term changes of species 
composition (30 years)

Fire Risk Index

below 0.40 (lower risk)

Fire Risk Index

0.41-0.60 (medium risk)

Fire Risk Index

above 0.61 (higher risk)

Percent of area in NP

Present situation 17 % 60 % 23 %

Future situation (in 30 years) 28 % 69 % 3 %

In this scenario we consider:
• the current dead conifer stands growing in 

nutrient rich habitats will change to 
deciduous stands, a new generation of 
conifers will develop in poorer habitats

• in the zone of permanent care with active 
regeneration, we assume the change of 
dead stands to young deciduous stands

• the existing clearings and burned areas will 
be overgrown with successional trees

• dryer pine stands, which occur outside the 
azonal habitat, will change to conifers



More detailed information

https://link.springer.com/article/10.1007/s11069-023-06361-8 

https://link.springer.com/article/10.1007/s11069-023-06361-8


National Park Šumava

Materials for USA visitors
April 2024

Funding source: TransAdapt (Translace poznatků a transfer postupů pro adaptaci na klimatickou změnu do 
zemědělské a lesnické praxe a veřejné správy: co-creative přístup)



Outline:
• Fire risk index map
• The risk of spreading wildfires with the FlamMap 

model



Šumava National Park



Climatic characteristics of the 
territory



Fire risk analysis
Forest ecosystems

FRI = (RS + (RTs + RGp + RCc)/3 + RDt)/3

FRI - Total Fire risk index
RS - Site risk
RTs - Risk of tree species
RGp - Risk of growth phase
RCc - Risk of canopy coverage
RDt - Dead trees share risk

FRI map for forest and non-forest ecosystems

Risk class



Fire risk analysis

Class of risk Area (ha) Share

≤ 0.30 (low risk) 5 353 61.4 %

0.31 - 0.40 (low risk) 1 943 22.3 %

0.41 - 0.50 (intermediate risk) 814 9.3 %

0.51 - 0.60 (intermediate risk) 538 6.2 %

>0.60 (high risk) 75 0.9 %

Total 8 724 100.0 %

Forest and non-forest ecosystems

Humid and high elevation sites       most area at low risk class



FlamMap - outputs
Fire behavior in Flammap with constant wind speed 37 km/h and direction 245°

Rate of spread:

Flame lenght:

Crown fire activity:

Fireline intensity:

no data, no spread
surface fire
passive crown fire (torching)
active crown fire

Layers:      fuel model, 
slope, aspect, DEM, 
canopy cover, stand
height, crown base 
height, crown bulk
density
Data Source: lidar, data 
from remote sensing
Grid:          5x5m



location of ignition points in the area of interest
• Northern point – Spaleny vrch
• Southern point – Kostelní vrch



FlamMap - outputs
Fire behavior in Flammap with constant wind speed 37 km/h and direction 245°

Rate of spread:

Fire behavior in Flammap with constant wind speed 37 km/h and direction 245°
for three time periods (1, 3, 6 hours)
• area near Spaleny vrch(a)
• area near Kostelni vrch (b)

ignition



Rate of spread:
Altitude m a. s. l.

Rate of spread near the
Spaleny vrch for three 
time periods
 11–13/06/2017, 
23–25/06/2019,
8–10/07/2023

for different spotting 
intensities 
(a - 0, b – 0.05, c – 0.1) 
in the FARSITE model.

Active fire spread has 
been set to 8am-10pm



Rate of spread near the 
Kostelni vrch
for three time periods
 11–13/06/2017, 
23–25/06/2019,
8–10/07/2023 

for different spotting 
intensities 
(a - 0, b – 0.05, c – 0.1) 
in the FARSITE model.

Active fire spread has 
been set to 8am-10pm

Rate of spread:
Altitude m a. s. l.



Meteorological characteristics for a 3-day fire simulation in 2017
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Meteorological characteristics for a 3-day fire simulation in 2019
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Meteorological characteristics for a 3-day fire simulation in 2023


