Hodnoceni vlivu disturbanci na lesni
ekosystemy v Cesku a na Slovensku
pomoci metod DPZ

V soucasné dobé probihd za pomoci Grantové agentury UK projekt vénujici se aplikaci DPZ
v oblasti lesnich ekosystémd. Hlavnimi resiteli této vyzkumné skupiny jsou Mgr. Josef Lastovicka a
Mgr. Radovan Hladky z katedry Aplikované geoinformatiky a kartografie pod vedenim pana RNDr.
Premysla Stycha, Ph.D. Cely projekt se specializuje na pozorovdni disturbanci zpisobenych
abiotickymi a biotickymi Ciniteli zejména v oblasti Sumavy a Nizkych Tater. Na celé prdci se té?
podili kolegové z jinych univerzit (Jihoc¢eskd univerzita, RNDr. Martin Hais, Ph.D.) a sprdva NP Nizké
Tatry.

Béhem tohoto akademického roku fesitelé pracovali na nékolika zajimavych ¢lancich vénuijici se
lesnim ekosystémUm. Prvnim z nich byl ¢lanek do sborniku SGEM 2017, ktery byl nejprve
prezentovan na konferenci GIS Ostrava 2017. V Cervenci pak tento prispévek Mgr. Lastovicka a
Mgr. Hladky prezentovali v podobé posteru na mezindrodni konferenci SGEM 2017 v Albené
(Bulharsko). Clanek reprezentuje moZnosti uZiti relativnich radiometrickych normalizaci pro
tvorbu ¢asovych rad druzicovych snimk( mise Landsat. Na zakladé toho clanku byla vytvorena
rozsahla aplikace a databaze pro tvorbu ¢asovych rad a jejich zobrazeni a vykresleni. Tyto dvé
obsahlé databaze (pro oblast Sumavy a Nizkych Tater) jsou nyni aplikovany do dalsich
pripravovanych publikaci. Jednou z nich je i ptfipravovany ¢lanek do European Journal of Remote
Sensing. Zakladni podklady kromé zpracovanych databdzi tvori i poznatky ziskané z terénniho
vyzkumu v Nizkych Tatrach, ktery probéhl v poloviné srpna 2017. Vyjezdu se zucastnil hlavni
Fesitel Josef Lastovicka, vedouci projektu Pfemysl Stych a spolufesitel Radovan Hladky. Pravé
Radovan Hladky je zaméstnancem sprdvy Narodniho parku Nizké Tatry. Pfi komentované
prohlidce celé spravy nas seznamil s mistnimi odborniky z fad biologl a geografu. Ti se nasledné
spolu s nasim vyzkumnym tymem zucastnili terénnich vyjezd( pro diskuzi jednotlivych casti
narodniho parku a pro terénni Setfeni, béhem nichZ bylo provedeno zaméreni zkoumanych lokalit
pomoci velice pfesného GPS pfistroje. Tyto zamérené lokality ndm pomohou presné lokalizovat z
druzZicovych snimkd mista, ktera jsou v rlznych fazich poskozeni biotickymi a abiotickymi
disturbancemi. Momentdlné se chystd i druhy, obdobny terénni vyjezd na Sumavu. Priizkum
zdejsich lokalit je momentalné velmi vyznamny zejména kvuli probéhlym kalamitnim uddlostem
polomu a masivnimu rozsiteni lykoZzrouta smrkového v letoSnim roce. Pravé tento vyjezd a setkani
s vyznamnymi odborniky na tuto problematiku pomuze pfipravit novy clanek z oblasti této
tematiky planovany na pfisti rok. Vyjezdu na Sumavu se zGéastni také néktefi z nasich studentd,
konkrétné Daniel Paluba a Martin Riedl, ktefi sméruji své bakalarské prace k této lokalité a této
studii. V neposledni fadé je nutné zminit se o pfipravovaném ¢lanku, jenz se zabyva studiem
lesnich ekosystémd, do pFistiho vydani ¢asopisu Piirodovédci. Clanek nese nazev: Ceské lesy od
neolitu po soucasnost.
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Introduction

The development of satellite systems in the last
century has provided a number of possibilities to
predict and locate catastrophic situations and
disturbances in forest ecosystems. Forest ecosystems
are a very important natural component without
which we can’t imagine life on our planet. One way to
observe the development of a particular place is to
use Time Series of satellite images.

Hardware upgrades and changes in scanning devices
cause very different images to make long-term multi-
temporal observations impossible. Among other
things, sensors and satellites also have their lifetime
and are therefore replaced by newer missions, so this
condition can’t be avoided.

One of the most well-known long-term missions is
Landsat, which, due to free access to the archive a few
years ago, has led to expansion of Earth exploration
research. This mission began in the 1970s. In the case
of digital imagery, we are talking about the 90s of the
last century. During this time, several sensors were
replaced. For long-term  multi-temporal and
multisensor measurement and observation of forest
ecosystems development it is necessary to consider a
different acquisition time in terms of the phenological
phase of vegetation, the different radiometric
resolution of the radiometer and also the different
spectral resolution of these sensors. Despite the well-
made atmospheric correction, it is necessary to
perform various adjustments to the images for
qualitative comparison over time.

From this point of view, we use a wide range of
methods for multi-sensor measurements in remote
sensing. Among these we also include relative
radiometric normalization (RRN), cross-calibration or
cross-correlation methods, and others.

The most commonly used methods for multitemporal
Time Series observation, especially thanks to easy
application and calculation, are RRN methods that use
mathematically the alignment of observed images
based on a reference image selected from the middle
of the observed period. Ideally a frameless, cloud-
free, mid-period and single mission. Afterwards, these
images are compared and the observed image is
adjusted to the DN / surface reflectance value by
linear regression based on the calculation of the
reference image values.
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Results and Conclusion

For the selected locations, measurements and generation of the vegetation indices in the ENVI and
MATLAB programs from pre-prepared raw (Landsat CDR) and normalized data (Ridge method and PIF
Linear Based method) were performed on the basis of accurate measurements and records of the Low
Tatras National Park.

For time series of the site without disturbance, we expected and predicted that the curves would be
smoothed after using normalization more than raw data, thus reducing the difference in differences
between individual sensors caused by another scanning time and another type of sensor. From this
perspective, the PIF method is more complex and accurate. It can also be stated that the use of
normalization and its effect on the resulting data is noticeable. The only question remains, how do we
need very accurate data?

In general, however, CDR data can be considered as very good and also very accurate to create time
series. A big question remains the omission of normalization for less precise measurements, which so far
has not been possible for multisensor measurements for manually corrected data.

It is also a great advantage of CDR data and the availability of a cloud mask generated by the Fmask
algorithm, as well as a number of other layers distributed along with the data.

From the measurements we can state that the vegetation indices very well respond to the current
situation and can be used in forestry and forest ecosystems protection, or to predict the development of
individual states. The created database can also be used to search for damaged areas and to locate
pests. The graphs show that the most suitable vegetation indices for disturbance detection in forest
ecosystems are NDVI, NDMI, wNDII and finally the TVI index.

Normalization brings small, but not negligible changes, especially the more complex PIF Linear Based
method, which is also more demanding to process. In general, it is very dependent on the choice of
invariant elements. For the Ridge method, we encountered outliers, which often cause more time
fluctuations or higher clouds than with the PIF method. The methods are also dependent on the
vegetation index used. In some cases, we can state that the use of normalization for one index is more
appropriate than for another index. We also expect the effect of normalization on different types of
satellite data.
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