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Project goals

1. To analyze long-term development of land cover (since the 1980s) with emphasis on changes in forest 
and on the current state of forest health in the upper Úpa and upper Čistá river basins using various 
types of remote sensing (RS) data.

2. To analyze long-term time series of hydrological and hydrometeorological data and describe the 
development of climate and hydrology of the monitored area since the 1940s.

3. To simulate the long-term impact of land cover changes (LCC) on the local climate and hydrology using 
hydrological modeling and inputs generated under objectives 1 and 2

4. To propose a methodology for monitoring the impact of LCC on local hydrology using RS and 
hydrological modeling.

5. To design an Application for automated RS data processing and evaluation of hydrological conditions.



Area of interest

Project link:
https://www.lucc4hydro.cz/
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Data and methods

• Climate change as a complex process requires an interdisciplinary approach, and therefore 
both classical (hydrology, pedology) and innovative approaches (remote sensing, hydrological 
modelling, forest physiological assessment) are used

The impact of land cover changes on hydrology/climate is analysed at two spatial levels 

1. Landsat and Sentinel-1,2 satellite data time series, aerial HS images and climatic/hydrological 
characteristics - the hydrological rainfall-runoff model Soil and Water Assessment Tool - SWAT -
impact of land cover changes on the landscape water regime. 

2. At a spatially lower level - the Čistá sub-basin Rašelinový potok - forest dieback due to bark 
beetle infestation - UAV hyperspectral and multispectral data series in 2 seasons - the Hydrus 1-D 
hydro-pedological model simulation of the soil water regime after forest decline at a local scale. 

The model will be used to quantify the soil water regime and to quantify the effect of forest 
decline on soil temperature regime, evapotranspiration and water contribution of the lower parts 
of the soil profile.





Outputs



Evaluation of the bark beetle green attack detectability in 
spruce forest from multitemporal hyperspectral data: 

Rašelinový potok case study
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Acquisition of remote sensing data and field data 
collection 

• Study area: plot 250 x 200 m in the Krkonoše Mts.
National Park

• HS imagery: camera Headwall Nano-Hyperspec
with 270 spectral bands (VNIR 400- 1000nm)
mounted on DJI M600 Pro UAV

• MS imagery: Phantom 4 Multispectral Blue (B):
450 nm ± 16 nm; Green (G): 560 nm ± 16 nm; Red
(R): 650 nm ± 16 nm; Red edge (RE): 730 nm ± 16
nm; Near-infrared (NIR): 840 nm ± 26 nm.

• GCP’s

Methodology
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WORKFLOW



Multitemporal spectral signature extraction of infested trees

Infested tree with no visual symptoms in the last date
Infested tree : Dead in the last date



NDVI 

PSRI 



Group 1 BLUE GREEN RED REDEDGE NIR
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G1: 11 trees

G2: 6 trees

G3: 6 trees

Statistical Analysis 



Next steps

• Finishing the analysis for the different groups in different infestation 
stages

• Statistical multitemporal analysis of infested trees
• Use of other statistical methods and Jeffries Matusita distance
• Extraction of relevant Vegetation indices + statistical analysis
• Extraction of derivatives + statistical analysis

Thank you for your attention!
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