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Abstract

The aim of the paper is to introduce approach of landscape functioning assessment based on the
relationship of three land cover types (forest, bare ground, non-forest vegetation) and radiation
temperature that is regarded as an indicator and way how the solar energy is dissipated within landscape.
Land cover assessment of trans-boundary model area (Northern Bohemia and Saxony) was based on
multispectral classification of Landsat TM data. Radiation temperature, qualified in relative scale was
derived from the same sensor from thermal band TM6. The interpretation of processed satellite images
results from theoretical background of Energy-transport-reaction model. The results demonstrate that
temperature is distributed across landscape depending on the type and structure of land cover. Unless
damaged, forest ecosystems are able to maintain lower temperatures and produce condensation places. By
contrast, non-forest vegetation tends to fall into the category of low dissipation ability and higher
temperature. More positive trends are visible in some types of permanent grass vegetation, especially wet
meadows. Bare surfaces, by contrast, contribute to high temperatures, release heat and contribute to
landscape warming.
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Introduction

Landscape is a complex system with different functions. Most of its assessments
are based on detailed structure analyses. However, there is a wide scale of
approaches. Functional analyses are mainly connected with energy and matter flows,
its balance and dynamics, either try to explain interaction between various
components of ecosystem (Saunders et al. 1998). In addition there are other concepts
with background in thermodynamics (Schneider and Kay 1994a, 1994b; Svirezhev
2000), food chain analyses (Patten, Masahiko and Burns 1990), biomass
accumulation (J@rgensen and Mejer 1979), theories of information (Ulanowitz
1986), networks (Leibowitz et al. 2000), biological self-organization (Kutch et al.
2001) and many others.

Energy-transport reaction model by W. Ripl (1995) is one of them and deals with
the dissipation of the daily energy pulse seasonally modulated by water and matter
loss within the landscape. Maximal dissipation of this energy is considered to be
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a basic ecologic function of the landscape. Incident solar radiation is partly
reflected, transmitted or absorbed. Absorbed solar radiation is transformed; the way
how it is done is in a close relationship with land cover and its quality. In de-
pendence on these parameters the absorbed radiation is either: conducted into soil
(5-10%), converted by evapotranspiration into latent heat (20-80%) or into sensible
heat, and stored in biomass by photosynthesis (0.45-3%). Functional landscape
dissipates solar energy so as to balance temperature amplitudes, retain water, solved
and dissolved matter. The key factor is water, its short and close cycle. It means
circulation of water in which water evaporated on land falls in the form of
precipitation over this same terrestrial environment. Water should be considered not
only in “natural form”; vegetation water content is important as well. Permanent and
functional vegetation with high moisture content presents evapotranspiration and
condensation “units” within landscape, able to cope with local and temporal
temperature differences and retain water. Forests, wet meadows and wetlands are
considered as such type of vegetation. Ideally 80% of incident solar radiation is
converted via evapotranspiration into latent heat, which not contribute to
temperature rise. Human activities (agriculture, urbanization, exploitation) mainly
contribute to destruction of natural and functional vegetation cover from landscape,
as well as to its drainage. It results in loss of important condensation areas and
openness of water cycle. Water deficit leads to decrease of evapotranspiration rates
(to 10-20%), I terms of dissipation it causes increase of sensible heat, consequently
accompanied with temperature rise, higher amplitudes, rainfall imbalance,
accelerated matter losses and decomposition. There are both direct and indirect
effects of temperature on water cycle (rainfall distribution and intensity, its source,
water quality, aquifer level), local and global climate (circulation systems, wind,
convection flows, and air humidity), and matter loss (Pokorny 2001; Prochazka et al.
2001; Hais et al. 2006; Pecharova et al. 2006).

There are not so many papers dealing with surface temperature as a main indicator
of ecosystem functioning. Some of them analyze its relationship with land cover type
(Melesse 2004; Saunders et al. 1998), amount of biomass (Smith and Choudhury 1991),
complexity of ecosystem (Holbo and Luvall 1989). The more advanced succession, the
lower temperature and amount of radiated energy. The mature ecosystems dissipate
energy in higher level; on the contrary stress factors and immature stands lower this
ability and speed the matter losses.

To determine energetic efficiency of landscape and the way, how it is dissipated,
multispectral and thermal remote sensing data from Landsat TM and ETM+ could be
use. Channel TM6 (10.4—12.5 pum) scan thermal radiance of Earth’s surface, with
a spatial resolution 120 m, 60 m eventually. The main significance is that there is no
need of data interpolation and in addition the real (kinetic) temperature could be
derived as well. However, change-over time analyses require usage of relative surface
temperature; real temperature data are not advisable, because of distinctive
illumination of scenes in different dates of their acquisition, different phenological
phases and meteorological conditions as well.
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Model area

As a model area cross-boarder region of Northern Bohemia and Saxony was
chosen, approximately delineated by line Chemnitz — Neustadt in Sachsen — Dé¢in —
Slany — Podbotfany — Doupovské Mountains — Lou¢na pod Klinovcem — Chemnitz.

Different landscape types, physical-geographical conditions and socioeconomics
aspects, determine the heterogeneity of this area. All characteristics form the dynamics
and landscape development, its structure and functioning. Such diversity enables to
compare and contrast agriculture areas with different way of its management
(Dolnooharska Table versus Saxony). Both regions are separated by the Kru$né
Mountains; the area was in eighties affected by extremely high rates of sulfur oxides
immisions that resulted in total decay of forests. Disturbed opencast coal-mining
landscape of Most Basin belongs to the most troubleshooting regions in the Czech
Republic, however gradual reclamation try to restore functional landscape again. The
Doupovské Mountains, from 1953 military area without public access and harmonious
landscape of Ceské stfedohoii are other specifics of model area.

The model area (102.3 x 85.23 km) is situated in 192-025 scene, date of acquisition
1.7.1995 a 10. 8. 2004.

Methods

Land cover classification scheme was compiled with a respect to different dates
of scene acquisition, spatial resolution of Landsat data (30 meters) and size of
model area (8722 km?). For the purpose of landscape functioning assessment
determination of four basic land cover types — water bodies, forests, non-forest
vegetation and bare ground was considered as sufficient. More detailed
classification into other sub-categories is limited by the date of scene acquisition —
the July term is not advisable. Differentiation of non-forest vegetation into arable
land (crops) and permanent grassland was based on parallel visualization RGB
synthesis of channels TM 4-5-3. The information about land cover got from
multispectral Landsat TM data by methods of supervised classification (Maximum
Likelihood, Fisher Linear Likelihood and ECHO). Because of nearly identical
spectral response of deciduous forests and non-forest vegetation, it was difficult to
separate both categories within the scene 1995. Consequently the overall accuracy
of classification, gained from error matrix based on test field selection, was only
90.1%, in a comparison with 98.1% of August 2004 scene that is more acceptable
for land cover analyses.

Maps of relative surface temperature have been created from accrued histogram
values of thermal channel TM6 by method of quantils. Five thermal categories (each
contained 20% of pixels) were labeled as areas with lowest temperature — low —
middle — high — highest temperature. It is advisable to be aware of the fact that such
defined temperature classes are related to specific area and will differ with a selection
of the other. The temperature for individual land cover classes have been derived from
the overall temperature map by the process of masking. The results are presented by
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column charts. Cross-classification analyses (module CROSSTAB in IDRISI 15.0)
have been used to assess temperature change-over-time.

The interpretation of thermal images in terms of solar energy dissipation has
a background in Energy-transport-reaction model (Ripl 1995). In accordance with this
theory, areas where majority of solar radiation is, due to lack of water, low
evapotranspiration rate and absence of functional land cover, converted into “sensible
heat”, are characterized by highest temperature categories. On the contrary, areas
where solar radiation is released as “latent heat” are presented by lowest categories of
temperature. The temperature distribution influences local climate, water cycle, matter
flow etc. as mentioned in “Introduction” section.

Results

Resulting from the overall maps of temperature (Figure 1a, b), its distribution is
highly uneven, characterized by regional and time differences (Figure 2). The areas
that are classed as the lowest temperature should be considered as condensation
units within the landscape, able to retain higher humidity, low temperature
amplitudes and via evapotranspiration effectively dissipate solar energy into latent
heat. On the contrary areas categorized to highest temperature classes are
characterized by removal of permanent vegetation cover, openness of small water
cycle, low humidity and consequently low rates of evapotranspiration. In terms of
energy dissipations it takes effect as sensible heat rise at the expense of latent heat.
The landscape temperature rises, its amplitudes as well, consequently the matter
losses are accelerated.

Relative radiation temperature was analyzed in relation to land cover. Extended
analyses (Hesslerova 2008) including correlation analyses with digital elevation
model did not reveal strong dependence on altitude. Type of vegetation and its quality
aspects were recognized as main factors affecting temperature distribution within
landscape.

W Lowest temperature
:r' M Low temperature
B W Middle temperature
High temperature
Highest temperature

Figure 1: Relative radiation temperature of landscape derived from Landsat TM6 (a) 1. 7. 1995 and (b)
10. 8. 2004
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Figure 2: Changes of relative radiation temperature 1995-2004 are considered as indicators of landscape
functioning

Regional temperature assessment

Large forests ecosystems in the Krusné and the Doupovské Mountains and the
Déc¢inska Highlands are permanent and functional vegetation, with high dissipation
ability, characterized by low temperature. However, there is a significant change in
functioning. In 1995 there is still evident thermal stress not only at the top part of the
Kru$né Mountains, mainly in the areas of forest decay (Klinovec — Horni Jifetin,
surroundings of water reservoir Fl4je), but in some areas in the Dé¢inska Highlands as
well. High share of permanent grassland in these regions contribute to higher
dissipation ability (low temperature in both terms). The positive assessment of the
Doupovské Mountains makes allowance for restriction of management activities in
fifties. East, public accessible, part of this region shows positive development (in
2004), caused by higher share of permanent grassland, scattered vegetation and
abandonment of arable land. Large and homogeneous areas of high temperature have
been fragmented into smaller units or substituted by lower temperature categories.

Nearly the same trend is typical of DZban region. Local forests are characterized by
high dissipation ability, except 1995, when thermal vegetation stress appeared. In
2004 there was a positive trend of development — landscape is more heterogeneous
(variation of scattered vegetation, forests, meadows, agriculture areas). Such hetero-
geneity contributes to increased dissipation ability of the landscape. Presence of large
localities with lower dissipation ability (high temperature) in 1995 is compensated by
its fragmentation in 2004, as a result of increase total area of permanent grassland to
crops.

Dolnooharskd Table and Most Basin are regions in the long term exposed to
thermal stress. The area is an objective example of negative effects of agriculture —
large blocks of arable land, absence of permanent vegetation can not compensate
negative impacts of intensive exploitation of the area. Non-forest vegetation presented
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mainly by xerophillic crops is not able to dissipate solar radiation effectively. There is
an ascendancy of sensible heat over latent component, accompanied with matter
losses. Lack of condensation places leads to an openness of small water cycle and total
loss of cooling ability. Forests, mainly fringing water-courses, in a comparison with
agriculture areas do not extend on such areas to be able balance negative effects of
overheated fields. It is evident in situation 2004. Positive trends are observed in the
surroundings of the Oht'e and between towns Postoloprty — Podbotany.

Surface mining areas in Most basin do not show many differences in a comparison
with agriculture areas within Dolnooharska Table. Highest temperature is linked with
dumps, opencast coal-mining, industrial areas and agglomerations. This region is
generally considered as most devastated landscape in the Czech Republic, however,
thanks to step-by-step reclamation processes gradual improvement and restoration of
basic landscape functions could be observed. The restoration of scattered vegetation,
via succession, has a positive effect on surface temperature. Especially in the area
between Kopisty — Jirkov, in the surroundings of Horni Jifetin, Chabatovice, Klasterec
nad Ohfi — Prunéfov, the effects of reclamation process have been observed within the
mining areas (fragmentation and decrease in extent of warmest places).

As a result of land cover heterogeneity one can identify different landscape
functional types within Ceské stiedohofi. The middle part of the region is characterized
by mosaics of forests, fields and permanent grassland. Such a landscape type dissipates
energy effectively, predominantly into latent heat. Lower dissipation ability is bounded
to the agriculture areas in the Elbe region and transition zones to Dolnooharska Table
and Most Basin. This region is an example of positive effects of heterogeneous
landscape. Although forests do not take up the major part of this region, their
fragmentation and relatively even distribution enable to form favorable and balanced
temperature distribution within landscape.

Because of distinctive socio-economic development in last fifty years, Saxony
region is considered to be a harmonic and well-structured landscape. This region had
not been intensively agriculturally used; therefore the area of blocks of arable land is,
in a comparison with Czech landscape, completely different. Forests take up more
integrated units at the Saxony part of the Kru§né Mountains, towards the inland are
more fragmented and relatively evenly distributed. In contrast to the Czech territory,
Saxon part does not show symptoms of thermal stress. The only exception is Sdchsische
Schweiz in 1995. The increasing negative effect of urban heat islands can be observed
mainly in Dresden and Chemnitz areas. This trend is not evident in the Czech part of
model area, because majority of agglomerations is situated within the areas afflicted
with thermal stress and merge with surroundings completely. Saxony is characterized
by functional and heterogeneous landscape structure, with a mosaics of relatively
evenly distributed stable areas, which are able to dissipate solar energy effectively, keep
low landscape temperature and balance possible negative impact of hot spots.

There might be some objection that the whole region of Most Basin and
Dolnooharska Table is under the influence of rain shadow. Logically one can anticipate
high temperatures and water deficit. Ceské stiedohofi (except MileSovka area),
eventually the DZban area and east part of Doupov regions are classified as warm
climatic regions as well. However, it can be concluded from this work, the
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heterogeneous landscape structure, with functional vegetation can reduce landscape
overheating. Account on that precipitation insufficiency, arrangements reducing these
negative effects should be done. First step are changes in landscape structure — higher
heterogeneity, shrinkage of fields and above all restoration of permanent and
functional vegetation.

Land cover impact on temperature distribution

Temperature distribution of individual land cover types is displayed on Figures
3a,b and 4.

Bare grounds are characterized by the lowest dissipation ability. Complete removal
of vegetation cover leads to total predominance of sensible heat over such areas.
However, this negative effect could be reduced even with a small amount of dead
biomass, as implies from situation 2004; higher humidity does not have required
positive impact. Bare grounds are not represented only by urban and industrial areas,
but by arable land as well. Intensive agriculture areas are presented as a highly
devastated landscape, characterized by large heat islands. The similar response is
typical for opencast coal-mining areas, industrial zones and agglomerations. In
contrast to agriculture, those do not extend on such large areas; in some cases
reclamation processes try to restore the functional landscape again. Resulting from the
work, the fragmentation of large fields or inhibition managing activities could
contribute to improve landscape functioning. Removing permanent and functional
vegetation from the landscape causes its heating, drainage and degradation.

Non-forest vegetation is classified as a type with changeable or lower dissipation
ability. Low evapotranspiration causes predominance sensible heat over latent heat and
higher temperature of these areas. In most cases is represented by xerophillic crops,
prone to thermal stress. Localities covered by non-forest vegetation in most cases
cannot function as condensation unit within the landscape. This fact, significant
mainly for crops, is displayed on the 1995 scene (Figure 3a), when the amount of
green biomass is very high. Permanent grasslands appear in more positive way — they
keep higher humidity and thereby lower temperature. In contrast to crops, which are

= [ Bare grounds

i Non-forest vegetation
Forest

Water bodies

| . Clouds

Figure 3: Land cover classification provided background information for different landscape type’s assessment
(a) 1. 7. 1995 and (b) 10. 8. 2004
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Figure 4: Graphs of temperature distribution of different land cover types
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harvested during July, represent more persistent vegetation type, as it is shown on
Figure 3b. Such positive behavior is typical especially for wetlands and wet meadows,
in smaller rate for meadows at forest margins.

Forest ecosystems should be considered as permanent and functional type of land
cover, and characterized by high dissipation ability. This vegetation type is able to
balance temperature amplitudes, keep higher humidity and effective dissipation of
solar energy (latent heat prevails). If there is no influence of water deficit, like in term
1995 in the Krusné Mountains, the Décinska Highlands and DZbéan, they maintain low
temperature. Resulting from situation 2004, scattered vegetation (bushes, holding
cover) in Dolnooharskd Table, shows lower dissipation ability. This fact could be
caused by negative influence of surroundings that is extremely dry and hot agriculture
land. Unequal rate of agriculture land and scattered vegetation causes, that is not able
to cool such vast areas. To have a desired positive effect, their area and occurrence
should be enlarged and landscape structure changed.

Discussion

It looks to be a common spoken topic; however, there are not so many papers to
prove the potential of different land cover types and the heterogeneity of its structure
with a respect to temperature and enable analysis of landscape functioning (Foley et
al. 2003, 2005, Ripl and Hildmann 2000; Ripl 2004; Pokorny and Sima 2006; Sima
and Pokorny 2006). Remote sensing data provide the missing basis and proves for
those statements. The seriousness of increasing landscape temperature is shown at
the example of agriculture and industrial regions of the Most basin and the Dolno-
oharska table.

Global warming and climate changes are usually mentioned in a consequence of
greenhouse gasses, eventually with albedo (CRFEC 2005, IPCC 2007, DeFries et al.
2002, Randerson et al. 2006, Bonan 2008). Processes of evapotranspiration and the
significance of permanent green and functional vegetation are usually neglected. The
agriculture intensification and urbanization are the main processes that affect energy-
material flows and energy dissipation within landscape (Foley et al. 2005). Drainage
of vast areas, large scale vegetation disturbances (not only cutting forests, but even
loss of many scattered trees, bushes, xerophilic crops preference) are ones of main
causes of landscape overheating and its degradation, and results also in accelerated
loss of nutrients (Hais et al. 2009). One does not have to consider only arid and semi-
arid regions, result from this paper, but lower reach of the Elbe and the Ohte
catchments as well (Kliment et al. 2008). Incorporation of permanent vegetation to
the landscape, even in regional scale will improve both temperature dissipation and
water cycle, and consequently global climate. Temperature increase could be effectively
controlled by those processes. Higher temperature amplitudes reflect in sinuous flows,
lower evapotranspiration rates, damage of vegetation, speed up nutrient flow. The
restoration of basic ecological functions as solar energy dissipation via water cycling
is active and effective steps that could serve as a defence against global climate
change and warming.
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Conclusions

Water and vegetation in the landscape are the determining factors for the way that
solar energy is dissipated. Water deficiency leads to higher temperatures as sensible
heat is produced and evapotranspiration (of latent heat) is suppressed. The way
temperatures are distributed in landscape is an indicator of the ecosystem function and
can be used as an indicator of the ability of the landscape to dissipate solar energy and,
consequently, to balance out temperature differences. Real or relative radiation
temperature can be observed through thermal images.

Forests ecosystems are characterized by high dissipation potential, which means
incident solar radiation is dissipated mainly to latent heat (does not contribute to the
temperature increase). They are able to balance temperature fluctuations and keep
higher humidity. Provided there is no water deficit, they increase cooling capacity of
the landscape. Non-forest vegetation is mainly defined by low dissipation potential.
Crops, often grown at drained areas, prone to water stress, are not able to dissipate the
solar radiation effectively. The intensity of evaporation process in such areas, is very
low, the dominant component is sensible heat that consequently increase the landscape
temperature. Only permanent grass stands as wet meadows and wetlands have positive
effects. Bare grounds are usually classed as the hottest spots within the landscape. As
satellite data shown, even small amount of non-green and dead biomass could slightly
decrease the temperature.

Remote sensing data (Landsat — above all thermal TM6 channel) and basic methods
of processing are the background of objective and relatively fast diagnosis of
landscape functioning. There is no way how to do it, with the same precision and
comparability of information, by field work. Despite the limits, remote sensing data
are indispensable tool and method in landscape ecology.
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Resumé
Hodnoceni funkci krajiny zaloZené na rozloZeni radiaé¢ni teploty

Clanek pojednava o vztahu krajinného pokryvu k radia¢ni teploté, kterou lze povaZovat za ukazatel zpi-
sobu disipace slune¢ni energie v krajin€. Pro hodnoceni fungovani krajiny byla vyuzita multispektralni dru-
Zicova data Landsat TM, informace o radiac¢ni teploté byly odvozeny z termalniho kandlu TM6, a to v rela-
tivni $kale. Jako modelové tizemi byl zvolen pieshrani¢ni region severnich Cech a Saska. Diskutovan je
vztah disipace slune¢ni energie k radiacni teploté, jeji vyznam pro fungovani krajiny. Vlastni interpretace
teplotnich snimkii je zaloZena na teoretickém zakladu, vychazejici z Energy-transport-reaction modelu
(Ripl 1995). Podle zmén radia¢ni teploty 1ze hodnotit zmény fungovani krajiny, a to nejen ve vybraném
devitiletém Casovém horizontu, ale rovnéZ v riznych fazich vegetacniho obdobi.

Informace o krajinném pokryvu byly ziskany z multispektralnich dat Landsat TM metodami fizené kla-
sifikace (Maximum Likelihood, Fisher Linear Likelihood a ECHO Kklasifikdtor). Byly vymezeny Ctyfi
zakladni kategorie krajinného pokryvu — vodni plochy, les, nelesni vegetace a holé povrchy. MozZnosti roz-
déleni do dalSich subkategorii byly limitovany terminem pofizeni snimki — detailngjsi klasifika¢ni schéma
Ize vétsinou extrahovat ze snimku z pozdni faze vegetacniho obdobi. Pfipadna diferenciace nelesni vegeta-
ce na ornou pudu (zemédé€lské plodiny) a trvalé travni porosty, byla provedena na zékladé paralelné vizua-
lizované RGB syntézy kanali TM 4-5-3. Problém pfedstavoval predev§im Cervencovy termin 1995. V tom-
to obdobi je pomérné tézké, diky témér totoznym spektrdlnim piiznakim, odliSit nékteré druhy nelesni
vegetace od listnatych lesnich porosti. Mapy relativni radiacni teploty zajmového tzemi pro jednotlivé ter-
miny byly vytvofeny z kumulovaného histogramu hodnot termélniho kanalu TM6 ekviaredlni metodou.
Bylo vymezeno pét teplotnich tiid (kazda obsahujici cca 20 % pixeld), s oznacenim plochy nejchladnéjsi —
chladné — stfedné teplé — teplé — nejteplejsi. Pri pouZiti této metody je vSak nezbytné brat v dvahu, Ze takto
definované a vypoctené tiidy relativni teploty, jsou vztaZené pouze k vybranému zdjmovému tizemi a budou
se tedy lisit podle jednotlivych piipadovych studii. Z celkové teplotni mapy byla pod maskou vymezena tep-
lota pro jednotlivé kategorie vegetacniho pokryvu — les, nelesni vegetaci a holé povrchy. Meziterminové
hodnoceni zmén teploty bylo provedeno na zakladé krosklasifika¢ni maticové analyzy (modul CROSSTAB
v softwaru IDRISI 15.0).

Lesni ekosystémy jsou kategorii krajinného pokryvu, s vysokou disipacni schopnosti. Znamena to, Ze
vétsina dopadajiciho slune¢niho zafeni je transformovana do latentni slozky tepla, které nepfispiva k zvy-
Sovani teploty krajiny). Jsou typem porostu, ktery je schopen vyrovnavat teplotni vykyvy, zadrZet vyssi
obsah vlhkosti a tim zaji$fovat efektivni disipaci slune¢ni energie. Pokud nejsou ovlivnény vlahovym stre-
sem, jsou schopny udrZovat nizkou teplotu krajiny a vytvaret kondenza¢ni mista. Nelesni vegetaci lze fadit
spise do kategorie s nizkou disipa¢ni schopnosti. Ve vétSiné ptipadi se jednd o zeméde€lské, suchomilné plo-
diny, které trpi silnym vlahovym stresem a nejsou schopny efektivni disipace. Intenzita evapotranspirace na
téchto plochach je velmi nizkd, dominuje vlastni tepelna slozka, ktera pfispiva k vysoké teploté krajiny. Priz-
nivéjSim chovanim se vyznacuji nékteré trvalé travni porosty, zvlasté vlhké louky a mokiady. Holé povrchy
viceméné prispivaji k vysoké teploté krajiny. Jak vSak ukazuji satelitni data, pozitivni vliv na teplotni obraz
muiZe mit i malé mnoZstvi mrtvé biomasy.

Data DPZ (Landsat — piedevsim teplotni kanal TM6) a pouzité zakladni metody jejich zpracovéani pro-
kazaly, Ze umoziiuji objektivni, pomérné rychle zjistitelnou diagnézu krajiny, jeZ nelze se stejnou podrob-
nosti, porovnatelnosti a piesnosti ziskat pozemnim prizkumem. I pfes urcité limity, pfedstavuji data dalko-
vého pruzkumu Zemé nepostradatelny néstroj v krajinné ekologii.

Ackoli by se mohlo zdat, Ze feSend problematika je obecné a logicky zndmd, neexistuje zatim mnoho
praci (Foley et al. 2003, 2005; Ripl a Hildmann 2000; Ripl 2004; Pokorny a Sima 2006; Sima a Pokorny
2006), které by dokumentovaly vyznam kategorii krajinného pokryvu a heterogenitu krajinné struktury
v ndvaznosti na teplotu a umoziiovaly tak diagnostiku jejiho fungovéni. Data ddlkového prizkumu posky-
tuji pravé ony Casto chybéjici udaje, podklady a diikazy pro tato tvrzeni. To jak je dany problém vzristu tep-
loty krajiny zavazny, ilustruje obraz intenzivné vyuZzivaného regionu Mostecké panve, Poohii i Polabi.

V dne$ni dobé jsou velmi diskutovanym tématem globalni zmény klimatu. Ve vét§in€ pfipadl jsou tyto
zmény davany zejména do souvislosti se zvySovanim mnozZstvi sklenikovych plyni v atmosféfe, piipadné
albedem povrchu (CRFEC 2005, IPCC 2007, DeFries et al. 2002, Randerson et al. 2006, Bonan 2008). Vét-
Sina piistupll v8ak zcela opomiji vyznam trvalé a funkcni vegetace v krajiné a procesy evapotranspirace.
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Clovék svou &innosti ovliviiuje své prostfedi. Predev§im intenzifikace zemé&dglstvi a urbanizace ma zna¢ny
podil na naruSeni energomaterialovych tokia. Vlivem odvodnéni a vysuSeni krajiny, odstranénim funk¢ni
a trvalé vegetace z krajiny (nejen kaceni lest, ale rovnéZ tbytek remizki, rozptylené zelené a preferenci
suchomilnych plodin — obilovin), dochézi k prehfivani krajiny a jeji degradaci, zptsobenou zrychlenym
odnosem Zzivin. Pfikladem nemusi byt desertifikované aridni a semiaridni oblasti, ale jak vyplyva z vysled-
ki hodnoceni i intenzivné vyuZivana oblast Polabi a Poohti. Podle prokdzanych vysledki, 1ze navracenim
trvalé a funk¢ni vegetace do krajiny, a to jiZ na lokalni drovni, pfiznivé ovliviiovat teplotu a s tim spojeny
maly obéh vody a nésledné ovlivnit i klima na urovni globélni. Rust teploty v krajiné by mohl byt daleko
ucinnéji kontrolovan pfes vodni cyklus a zapojenim funk¢éni vegetace. VEtSi teplotni amplitudy maji za
nasledek rust turbulentniho proudéni, sniZeni evapotranspirace a poskozovani vegetace, zvySeny odnos
latek. Obnova zakladnich ekologickych funkci, jakymi je pravé zpusob disipace slune¢niho zafeni pres vod-
ni cyklus, je proto moznym aktivnim obrannym krokem proti klimatickym zméndm.
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