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Assessment of thermal comfort conditions in urban public places

The urban bioclimate project of the Department of Climatology and Landscape Ecology
aimed to evaluate popular public places of Szeged from the point of view of human
thermal comfort (Table 1). Micro-bioclimatological conditions were investigated through
on-site measurements and bioclimate index calculation. Mobile stations were used to
record air temperature — T, [°C], relative humidity — RH [%], wind velocity — v [m/s], as
well as short- and long wave radiation fluxes — K; és L; [W/m?] on the selected areas.
Radiation fluxes were converted to the mean radiation temperature — Ty, [°C] and then
physiologically equivalent temperature — PET [°C] were calculated from the measured
data. PET is usually used to quantify thermal stress reaching the human body and,
according to the recently valid international scale, it indicates no thermal stress and
neutral thermal sensation around 20°C (Fig. 1). In order to study the thermal conditions
dependent human reactions (subjective assessments, behaviour), structured interviews
(questionnaires) were conducted simultaneous to microclimate measurements, and
observations were carried out to show the spatio-temporal patterns of attendance. During
2009 autumn and 2010 spring there was only one mobile station, and the measurements
were carried out between noon and 3 p.m. on the Ady Square or on the Honvéd Square.
Later the measurements covered 8 hours per day (from 10 a.m. to 6 p.m.) and the two
mobile stations allowed parallel measurements. During 2011 spring the Széchenyi
Square and Dugonics Square were measured simultaneously, then the two mobile
stations were placed on the same area in different positions (e.g. sunny — shady points;
grass — pavement). Table 1 shows the measurement days on the different study areas.

Table 1. Conducted measurement days and the *planned days fort the future
1. tablazat. A megvaldsult, illetve a *kozeljovoben tervezett vizsgdlati napok szama

Place 2009 | 2010 2011 2012
autumn | spring | spring | summer | autumn |spring | summer |autumn
Ady (park-square) 9 7
Honvéd (playground) 5 8 2 *4

Dugonics (square) 1

Széchenyi (park-square) *4 12
Szt. Istvan (square)

Karasz (pedestrian street) 2 5 5 *4
Retek (playground) 2 6 5 *4
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Fig. 1. Original thermal sensation ranges of PET and new domains for Hungarians

1. abra. A PET index eredeti héérzet tartomanyai, s a magyarokra jellemzo tartomanyok

Based on the comparison of 1271 questionnaires with the simultaneous micro-
bioclimatological conditions (data base: 2009 autumn, 2010 spring, 2011 summer) the
original PET boundaries were modified in order to reflect properly the thermal
sensation ranges of Hungarians (Fig. 1) (KANTOR et al., 2011a). It was revealed that
local people perceive well the changes of air temperature and solar radiation, while the
subjective assessment of humidity caused difficulties (Fig. 2a-d). Interviewees
preferred slightly warmer conditions (PET values around 27°C) to the neutral (Fig. 2e-

h) (KANTOR et al., 2011b).
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Fig. 2. Mean perception votes of the thermal factors (+3: high, strong — -3: low, weak)
against the corresponding objective parameters (a-d.), as well as the mean preference
votes (+1: it should be increase — -1: it should be decrease) according to the PET in-

dex (e-

h.)

2. abra. Az egyes termikus alapparaméterek atlagos érzékelése (+3: magasnak, erds-
nek —-3: alacsonynak, gyengének érzddik) a megfeleld objektiv paraméterek fiiggveé-
nyeben (a-d.), valamint a termikus alapparaméterekre vonatkozo datlagos preferencia
(+1: novekedjen, erosodjon — -1: csékkenjen, gyengiilion) a PET index fiiggvényében
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Fig. 3. Modification of thermal factors on the Széchenyi and Dugonics Squares
according to the values measured at the inner city meteorological station of Szeged

3. abra. A termikus alapparaméterek modosulasa a Széchenyi és a Dugonics téren a
Szeged belvarosi allomason mért értékekhez képest
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Fig.4. PET values of the Széchenyi and Dugonics squares according to the air
temperature measured at the inner city meteorological station, as well as the
attendance of the two squares as a function of the on-site PET values.

4. abra. A Széchenyi és Dugonics téri merésekbol szarmazo PET értékek a belvarosi
meteorologiai dllomason meért léghomérséklet fiiggvényében, valamint a két tér latoga-
tottsaga a helyszinre jellemzo PET értekek fiiggvényében
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Fig. 5. Thermal conditions of the Széchenyi and Dugonics squares: frequency
distribution of PET values as well as the thermal sensation categories according to the
original and the new PET scales

5. abra. A Széchenyi és a Dugonics téri mintateriiletek PET indexben kifejezett termi-
kus viszonyai, valamint az egyes hoérzet-kategoriak elofordulasi gyakorisaga az erede-
ti és az uj PET-skaldk szerint
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Compared to the Széchenyi Square the Dugonics Square proved to be warmer, less windy,
and the thermal radiation was much greater in this place (Fig. 3a,c,d). The air was drier in
both places than at the inner city meteorological station (Fig. 3b). As a consequence of the
above mentioned, on-site PET values at the Széchenyi Square used to be lower, and at the
Dugonics Square definitely higher than the air temperature at the inner city meteorological
station (Fig. 4a). Based on the frequency distribution of PET values, the Széchenyi Square
can be characterized more often as neutral according to the original and the modified PET-
thermal sensation scales too (Fig. 5). However, taking care about the slightly warm
preference of local people, it is a reasonable that the attendance showed increasing
tendency with the warmer PET values at both squares (Fig. 4b).

Modeling and predicting pollen and particulate matter concentrations

The project performed includes several topics belonging to the above research area.
The topics investigated and results of the analyses are as follows.

The purpose of monitoring the long-range transport effects on urban PM10 levels
using 3D clusters of backward trajectories is to identify long-range transport patterns
that may have an important influence on PM10 levels in Szeged. For Szeged, Southern
Europe and Mid-eastern Europe are the most important sources of PM10. The
occasional appearance of North African-origin dust over Hungary is also detected.
Local PM10 levels tend to be diluted when air masses arrive at the Carpathian Basin
from North-western Europe, the Mid-Atlantic — Western Europe and Northern Europe.
A simple approach is developed in order to separate medium- and long-range PM10
transport for each city (MAKRA et al., 2011a).

In another work we aimed at identifying atmospheric circulation pathways
influencing pollen levels in Szeged. Trajectories were computed using the HYSPLIT
model. The 4-day, 6-hourly three-dimensional (3D) backward trajectories arriving at
Szeged at 1200 UT are produced for each day over a 5 year period. The delimitation of
the clusters performed by the 3D function “convhull” is a novel approach. The key
pathway patterns for Ambrosia for Szeged are associated with backtrajectories coming
from north-western Europe, north-eastern Europe, and northern Europe. A major pol-
len source identified is a cluster over Central Europe, i.e. the Carpathian basin with
peak values in Hungary (Fig. 6) (MAKRA et al., 2010).

We analysed the joint effect of 2 biological (pollen) and 6 chemical air pollutants, as
well as 5 meteorological variables, on the hospital admissions of respiratory diseases for
the Szeged region in Southern Hungary, using a nine-year (1999-2007) database.
Meteorological elements and air pollutants are clustered in order to define optimum
environmental conditions of high patient numbers. ANOVA was then used to determine
whether cluster-related mean patient numbers differ significantly. Furthermore, two novel
procedures are applied here: factor analysis including a special transformation and a time-
varying multivariate linear regression. Both techniques revealed that Ambrosia pollen is an
important variable that influences hospital admissions (an increase of 10 pollen grains m-3
can imply an increase of around 24% in patient numbers). For the pollen season of
Ambrosia, a 10 mg-m-3 increase in O3 implies a patient number response from -17% to
+11%. Wind speed is a surprisingly important variable, where a 1 m-s-1 rise may result in a
hospital admission reduction of up to 42-45% (MATYASOVSZKY et al., 2011a).
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Objectively defined clusters of meteorological elements and weather types
described by weather fronts and precipitation occurrences are produced in order to
classify Poaceae pollen levels one day ahead for each categories of days at Szeged and
Gy6r in Hungary. The database describes an 11-year period from 1997 to 2007. For
weather-front recognition purposes, the ECMWF ERA-INTERIM database was used.
When estimating the Poaceae pollen level, the previous-day pollen concentration,
previous-day mean temperature, and previous-day mean global solar flux for Gyor were
statistically significant, but for Szeged it was only the previous-day pollen concentration.
Taking into account the clusters, the objective classification based on original data
proved the most effective. For the subjective classification, the best estimates were
obtained for days with a warm front and precipitation (MATYASOVSZzKY et al., 2011b).

We aimed at studying trends in the characteristics of allergenic pollen circulation
in Central Europe based on the example of Szeged, Hungary. We analysed trends of
the pollen season with its start and end dates, as well as trends of the annual total pol-
len count and annual peak pollen concentration for the Szeged agglomeration for the
period (1997-2007), including 19 taxa and 7 meteorological variables. After
performing Mann-Kendall tests, the annual cycles of daily slopes of pollen
concentration trends and annual cycles of daily slopes of climate variable trends as
novel approaches are calculated. In order to represent the strength of their relationships
an association measure (AM) and a multiple association measure (MAM) are
introduced. Based on climate sensitivity, the individual taxa are sorted into three
categories. The results obtained for the pollen quantity and phenological parameters are
compared with two novel climate change related forces, i.e. risk and expansion
potentials due to the climate change for each taxon. The association measure performs
well compared to the climate change related forces. Furthermore, remarkable changes
in pollen season characteristics are also in accordance with the risk and expansion
potentials due to climate change (MAKRA et al., 2011b).

Furthermore, we analysed the associations between extreme high and low
temperatures and precipitation totals on one hand and pollen characteristics on the
other for Szeged, Southern Hungary. Pollen characteristics include pollen count
parameters (total annual pollen amount, i.e. TPA and annual peak pollen concentration,
i.e. APC) and pollen season parameters (start, end and duration of the pollen season)
for Ambrosia, Poaceae and Populus. Our results suggest that Ambrosia and Populus are
reversely related to temperature (negative correlations), while Poaceae exhibits a paral-
lel relationship with precipitation (positive correlations). On the whole, pollen count
characteristics (TPA and APC) indicate a decrease for Ambrosia and Poaceae, while
for Populus an increase is expected.

A further aim was to analyse how meteorological elements relate to extreme
Ambrosia pollen load on one hand and to extreme total pollen load excluding Ambrosia
pollen on the other for Szeged. The data set (1999-2007) includes previous-day means of
5 meteorological variables and actual-day values of the two pollen variables. Factor
analysis with special transformation was performed on the meteorological and pollen
load data in order to find out the strength and direction of the association of the
meteorological and pollen variables. Finally, a nearest neighbour (NN) technique was
applied to discriminate between extreme and non-extreme pollen events using
meteorological elements as explaining variables. Using a nearest neighbour technique,
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explaining variables in decreasing order of their influence on Ambrosia pollen load are
temperature, global solar flux, relative humidity, air pressure and wind speed, while on
the load of the remaining pollen are temperature, relative humidity, global solar flux, air
pressure and wind speed (MATYASOVSZKY — MAKRA, 2012).

We analysed the connection between meteorological elements and the concentrations
of the main air pollutants at Szeged for the extreme seasons using factor analysis. We
received that in winter higher NO, concentration implies higher ozone concentration and
vice versa. While, in summer, changes of Os; concentrations are mostly controlled by
primary pollutants and not by the total amount of irradiance, which varies very little from
day to day. It is revealed that temperature is controlled by the irradiance in summer, while
this is not the case in winter, when temperature depends mainly on thermal characteristics
of air masses affecting the Carpathian Basin (MAKRA et al., 20110).
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Fig. 6. 3D clusters of the backward trajectories retained, Ambrosia, Szeged, h = 500 m
6. abra. A megtartott backward trajektoriak 3D clusterei, Ambrosia, Szeged, h =500 m
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Biomass carbon sequestration in a karstic forest reserve

Climate control by carbon
sequestration is a good
example  of  regulating
ecosystem  services.  Its
quantification and the
demand to compensate forest
owners have already
appeared after the Kyoto
Protocol  (1992)  which
provided the basis for
international greenhouse gas
reduction measures. During
the elaboration of the carbon
credit trade a number of
issues arose and several
investigations have been
launched to examine the

carbon sequestration
potential of forests. The
results show that
management practices

favoring lower harvesting
frequencies and higher
structural retention
sequester more C than
more intensive practices
and that old-growth forests
with a natural structure play
an important role as carbon
sinks. The actual greenhouse-
gas emission reductions of
Hungary are mainly related
to  forest  management;
quantifying  the  carbon
sequestration  function of
near-natural forests is an
important step in correctly
evaluating  their  overall
ecosystem services.

The carbon cycle is part
of an extremely complicated
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Fig. 7. Carbon content of the woody biomass in the
cohorts (A: beech stands, B: mesophilous oak forests,

C: dry oak forests)

7. abra. A fasszaru biomassza széntartalma az egyes
dllomanyrészekben (A: biikkosok, B: iide tolgyesek, C:

szaraz tolgyesek)

biogeochemical cycle in natural ecosystems. Several models have been designed to
characterize these complex processes. In the present case study we present a short
summary of an investigation of the carbon sequestration potential of a forest reserve,
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using the CO2Fix 2.3 model. This software has been successfully applied in other
similar studies in Hungary.

Haragistya-Lofej forest reserve (Aggtelek Karst) is situated at 400-600 m asl, on
an open Kkarstic pleateau, where the variety of the micro-elevation results in a very high
spatial variability of vegetation. For the analysis we used data from our earlier forest
structure measurements, carried out in 2006-2007 (TANACS — KEVEINE, 2012).

According to the model, carbon is stored in 3 main containers in the system: in the
biomass, the soil and the wood products. In this analysis we only examined the
temporal changes of carbon in the biomass (soil carbon content was calculated using
the default settings and wood products were omitted since it is a reserve with no mana-
gement activity). The model was originally created for the assessment of homogeneous
production forests; modelling near-natural forests is possible by defining cohorts with
similar age and composition and consequently similar growth. The cohorts in this case
were defined according to forest type (beech forests, mesophilic oak-hornbeam forests
and dry oak forests) with 3 age groups for each (60-80, 80—100 and 100-120 years old
stands), thus we received a total of nine cohorts. The model implements an annual
cycle simulation for a user-

defined time span. In this
, 480 D study, the results of a 70-year
2 40 simulation  launched  from
£ 0 N . :
IS4 AN 1950 are described briefly.
5 g 440 \\ The results of the carbon
§ © 430 ~—_—®100120| stocks simulation are
© 420 .
S a0 presented for the cohorts (Fig.
§ 400 7.) and the whole area (Fig. 8).
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1 6 111621 26 31 36 41 46 51 56 61 66 71 the quantity Of Carbon and
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site, the maximum in the
1400 beech stands is 215 t Cl/ha,
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~ 1000 )
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C © o
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with international findings,
Fig. 8. Carbon content of the woody biomass of the ~ and it can be considered the
age class of 100-120 years (D) and of the whole stand consequence of growth-related
(E) in the whole study area self-thinning. Considering the

total carbon stocks a virtually
uninterrupted growth can be
seen, confirming that older

8. dbra. A fasszaru biomassza széntartalma a teljes
vizsgalati teriileten a 100—120 éves korosztaly (D) és
a teljes dallomany (E) esetében
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mixed forests can still be considered carbon sinks, despite a decline in productivity.
The results show temporal shifts in the changes of the carbon content between the
different-aged representatives of the same forest types presumably occurring due to
slight differences in the species composition. The model was found to be highly
sensitive to mortality rates, which need to be further investigated.

Investigations on Hungarian karst areas (climate change, water quality)

Karsts are Hungary's richest areas in natural resources, but also some of the most
fragile landscapes. Due to the good drainage, water storage and water supply capacities
the karstic rocks (limestone, dolomite) specific surface and subsurface forms are
created. The increased geodiversity results in a high abundance of the natural values.
The high solubility of rocks and the three-dimensional surface of the processes
represent also a major hazard, because adverse effects can trigger rapid changes also in
other parts of the system'.

A more thorough knowledge of the complex karst system behaviour, the effects of
climate change on the individual elements of the system (water quantity and quality,
soil, vegetation, human impact) is very important for those who are dependent on the
ecosystem services of the area — 14-16% of the groundwater use of Hungary comes
from karst waters. There are very few comprehensive studies about the effects of
climate change on karst areas even at the international level.

One aim of the study was to show the effects of weather events on water quality
and quantity. The impacts of weather events were analyzed with two approaches, with
a whole area-wide large-scale analysis, in which the lake data were merged, and this
was compared to the different climatic parameters, to show which parameters and
weather events have greater influence on the water quality changes. In the other
approach | analyzed the climate extreme indices of each individual lake separately, so
that the diversity and influence coming from their unique environment could be
emphasized (SAMU et al., 2012).

The amount of precipitation decreased after 1980 compared to the previous years,
and according to the SPI drought index the number of drought periods was also higher
than the number of wet periods.

A strong, significant correlation was found between the water quality parameters and
the different drought indices, which, depending on the lake’s state and position, affect them
in different ways. Where the inflow is more significant or the catchment area is larger, with
more rainfall events the concentration of especially the inorganic components will be
higher (eg. NO3), while the organic pollution is going to be diluted (eg. COD,, NH,"), the
trophy and saprobity degree is lower (Lakes Aggteleki, Kender, Voros).

Based on a larger scale perspective, both positive and negative extreme values of
water quality parameters can be associated with weak or breaking-up warm fronts
passing over the region. On the contrary, the role of anticyclones or anticyclone ridge
weather situations is supposed to be irrelevant. According to the average ranks of
importance of the meteorological variables in determining the factors temperature and
relative humidity are the most significant, while air pressure and global solar flux are
the least relevant explanatory variables in determining the five factors overall.
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Based on the analysis of the lake sediments, the following results can be concluded:
except for Lake Kender, the nickel content exceeded the threshold limit in every lake’s
sediment. At Lake V6ros the cadmium content was above the limit. There are changes in
the heavy metal content in sediments of Lake Aggteleki in comparison with the year 2000:
the nickel content of the silt has doubled, the lead and chromium content as well — but these
two do not exceed the limit. The cadmium and zinc content decreased, the cobalt had
roughly similar values. This may be due to the previously larger nickel, chromium and lead
accumulation which dropped in the 1990's, and the layers from which the samples were
taken were less loaded with these elements. The dredging, however, could resurface the
previously polluted layer. In addition, since the dredging there might have been a greater
amount of accumulation as well. A higher heavy metal content can be bound to the
carbonates too and in deeper layers there could be higher amount of carbonates but
sedimentological tests were not carried out in 2000. The difference can also come from the
result of the different measurement methods in 2000 and now.

The tested soils had no heavy metal concentration values above the threshold li-
mit. In contrast, in the case of sediments the concentrations are above the limits; in the
case of the Lakes Fararova jama, Voros, Aggteleki, JasteriCie the Ni concentrations, in
the sediment of the Lakes Voros and Aggteleki the Cr-, and at Lake Voros, the Cd
concentrations exceed the limit.

The mobility of these heavy metals was also measured with sequential extraction.
It showed that in most cases the heavy metals are not mobile under natural conditions.
The highest rates of mobility were observed at the Lakes Gyokérréti, Kender and Agg-
teleki, and the most mobile metals are Cd, Co and the Cr. From the mobile fractions of
the mentioned three lakes and in the case of Lake Tengerszem the fraction binding to
the oxidizable fraction, (thus the organic material) is greater and it is also greater in the
case of the exchangeable and carbonate bound fractions. In the case of the other two
lakes the mobility of the heavy metals is around 50% and this amount is divided
between the three mobile fractions. The Cr can be problematic, since it is relatively
mobile and sometimes exceeds the background concentration.

The initial results of both areas are characterized by a greater nitrate load which in
the Mecsek mountains and in the Slovakian part of the Gomor—Torna karst is higher —
for the latter the buffer zone of the Silica Gombasecka-hydrological system which was
designated last year may have a mitigating effect. In the Mecsek Mts. probably the
earlier (abandoned cattle site) and current land use (agriculture) play an important role
in the constantly higher nitrate content; in order to explore the possible reasons a land
use map will be created.

A complex analysis of the Gomor-Torna karstic waters was carried out to assess
their state and the influences affecting them (Table 2) (SAmu, 2011). Each of the
studied water bodies bears the hallmark of human activity and the shallow lakes with
no continuous water supply show the impact of more frequent drought periods in the
last few decades. Due to their various geological and geomorphological situation, as
well as the human activity characteristic in their surroundings different problems occur
in their development; these circumstances should be taken into account when planning
the management tasks. In one group of the waters mainly the higher nitrate load leads
to the deterioration of the water quality, in the other the higher content of dissolved
organic matter. The periodically enriching pollutants (depending on season and
weather) also contribute to this. The effects of extreme weather events in a one-year
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time period make significant changes in water quality, but in some cases they also
occur in a shorter period. This means that unstable and extreme weather conditions
(drought and wet periods as well) act in the direction of breaking up the balance that
would support good water quality. This process does not benefit stable water use, or
the sensitive karst hydrogeological system.

Table 2. Sources of pollution and possible actions

2. tablazat. A kockazatot kivalto, valosziniisithet6 szennyezési okok és a lehetséges
intézkedesek

Lake Liquid point Oxygen- Wastewater lack or
Fararova manure source, establishment treatment plenty of
jama Urban runoff  diffuse (0,%, CODy) Monitoring water: 0,5-1
Fishing P-N- Regulation of year, 1,5-2
Highway establishment animal years
(PO, husbandry
summer, TP, Good fishing
NO;": autumn, practices
spring, rainy
periods, NO,’,
NH,",
chlorophyl-a)
other (Fe,
(PH,G))
Lake Agg- Internal and diffuse Oxygen- Removal of lack or
teleki external establishment the sediment plenty of
loads from (O,%, CODyy) deposited water: 0,5-1
the sediment P-N- around the year
Urban runoff establishment lake
(TP, PO,*, Coastal
(NO,", NH,", protection
chlorophyl-a)) zone estab-
other (pH, G, lishment
Fe, Mn) Handling of
the plants
Phosphorus
inactivation
Monitoring
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AZ EGHAJLATTANI ES TAJFOLDRAJZI TANSZEK VIZSGALATAI
A ‘TAMOP-4.2.1/B-09/1/KONV-2010-0005° PROJEKT KERETEBEN

Varosi terek termikus komfortviszonyainak értékelése

Népszerii szegedi kozteriileteken (1. tdblazat) folytattunk vizsgélatokat, melyek célja
egyrészt a mirko-bioklimatikus viszonyok kimutatasa volt, masrészt az ezekre adott
human reakcidk (viselkedési reakciok és szubjektiv értékelések) felmérése. Ennek
megvalositasa érdekében mobil allomassal rogzitettiikk a termikus komfortérzetet
meghataroz6 Un. termikus alapparamétereket (hdmérséklet — T, [°C], relativ nedves-
ség — RH [%], szélsebesség — v [m/s], rovid- és hosszlthullama sugarzasi fluxusok —
Ki és Li [W/m®]). Ezekbdl a tényez6kbdl bioklimatologiai mérészamokat szamitot-
tunk: a sugarzasi viszonyokat °C egységben kifejez0 atlagos sugarzasi hémérsékletet
— Tt [°C], valamint a szervezetet érd komplett termikus terhelést szamszertisitd
fiziologiailag ekvivalens hémérsékletet — PET [°C]. Utobbi értékei — a jelenleg ér-
vényben 1év0 nemzetkozi skala szerint — 20°C koriil jeleznek stresszmentes, neutralis
hdéérzethez kothetd viszonyokat (1. dbra). A miiszeres mérések mellett folyamatosan
zajlottak a latogatokkal folytatott interjuk, valamint a teriilethasznalat térbeli és id6-
beli mintdzatanak roégzitésére iranyuld megfigyelések. 2009 6sze és 2010 tavasza
soran csupan egy mobil adllomassal rendelkeztiink; ekkor a 12:00—15:00 kozti felmé-
réseinket vagy az Ady téren, vagy a Honvéd téren végeztiik. 2011 tavaszatol a napi
vizsgalati id6 8 oOrara béviilt (10:00—18:00), s két mobil allomas lehetévé tette a szi-
multan méréseket; 2011 tavaszan példaul két tér parhuzamos felmérését, késobb pe-
dig ugyanannak a teriiletnek két karakterisztikusan eltéré pontjan (pl. napon — ar-
nyékban; fiivon — térkd boritason) kivitelezett méréseket. A kiilonb6zé mintateriile-
tekhez kothetd felmérési napokat az 1. tablazat tekinti at.

Az eddig feldolgozott 1271 kérddiv (adatbazis: 2009 8sz, 2010 tavasz, 2011 nyar)
¢és a szimultan muszeres mérési adatok Osszevetése alapjan modositottuk a PET index
kategodriahatarait, hogy azok jobban tiikr6zzék a magyarok termikus viszonyokra adott
reakcioit (1. dbra). Rdmutattunk tovabba, hogy a helyiek a léghOmérséklet és a sugar-
zasi viszonyok valtozasait meglehetdsen jol, mig a légnedvességét kevéssé érzékelik
(2.a-d abra), s hogy a neutralisnal melegebb viszonyokat (27°C koriili PET értékeket)
preferaljak leginkabb (2.e,h 4bra).

A 2011 tavaszi felmérésekbe bevont terek koziil a Dugonics tér némiképp maga-
sabb homérséklettel, s gyengébb 1égmozgassal jellemezhetd, valamint sokkal erésebb
sugarzasnak van kitéve az ott tartozkodok szervezete, mint a Széchenyi téren (3.a,c,d
abra). A belvarosi meteorologiai allomason mért értékekhez képest mindkét teriileten
szarazabb a levegd (3.b abra). A helyszini mikrometeoroldgiai paraméterek kombi-
nacidjaként adodo PET értékek a Széchenyi téren altaldban némiképp alacsonyabbak,
mig a Dugonics téren hatarozottan magasabbak, mint a belvarosi allomdson mért
léghdmérséklet (4.a abra). Gyakorisagi eloszlasukat tekintve a Széchenyi tér PET
értékei gyakrabban jeleztek terhelésmentes idészakot, s a modositott PET tartoma-
nyok alapjan is itt fordult elé tobbszor a helyiek szamdara semlegesnek €rz6dd mikro-
klima (5. &bra). Figyelembe véve azonban, hogy a magyar lakossdg a neutralisnal
melegebb (enyhén melegnek érz6dd) termikus viszonyokat preferalja, nem meglepd,
hogy mind a két tér latogatottsdga megnovekszik a PET értékek emelkedésével (4.b
abra).
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Pollenek és részecske koncentraciok modellezése és elorejelzése

A végrehajtott projekt a fenti kutatasi teriilet szamos fejezetét érinti. A vizsgalt fejeze-
tekkel kapcsolatos eredmények a kovetkezok.

Megvizsgéltuk a nagy tavolsagu transzport szerepét a varosi PMy, koncentracidok
alakulasara oly modon, hogy backtrajektéridk 3D clustereinek a segitségével azonosi-
tottuk azon nagy tavolsagli backtrajektoria rendszereket, melyek lényegesen befolya-
solhatjak a PM;y koncentracidkat Szegeden. A véaros szamara Dé¢l-Europa és Kozép-
Kelet-Europa a PMy, legfontosabb forrasai. Idészakosan észak-afrikai eredetii por is
eljut Magyarorszag fole.

A parlagfiipollen transzport szempontjabol legfontosabb forrasteriiletek Szeged
térségére a Karpat-medence, EK-Eurépa, E-Eurdpa és ENy-Eurdpa a mért atlagos pol-
lenkoncentraciok csokkend sorrendjében. Az utdbbi harom szarmazasi teriileten igen
alacsonyak a parlagfi pollenszdmok, mégis, azok a Karpat-medence f6lott athaladva
szamottevd mennyiségii Ambrosia pollent vesznek f6l, s ily modon jelentés mértékben
hozzajarulhatnak Szeged helyi parlagfiipollen koncentracioihoz.

Megallapitottuk, hogy mind a szubjektiv, mind pedig az objektiv osztalyozas
esetében az anticiklon peremhelyzetek eldsegitik a magas atlagos Poaceae pollensza-
mok kialakulasat. A szubjektiv osztalyozas esetében a legjobb becslést a ,,melegfront
esdvel” kategoria napjaira kaptuk, mig a leggyengébb becslés a ,,hidegfront esé nélkiil”
kategoria napjaira sziiletett.

A 1éguti megbetegedések tobbvaltozds analizise a 1éghti betegségeket eldidézo
magyarazé valtozok (5 meteoroldgiai, 6 kémiai és 2 biologiai valtozd) harom kategori-
ajat elemzi. Az Ambrosia pollenszezonjaban a faktoranalizis és a specialis transzfor-
maci6 végrehajtasaval feltartuk, hogy a léguti betegségeket el6idézo legfontosabb pa-
raméterek csokkend sorrendben az Ambrosia, PM;o, CO, O3 és a szélsebesség a felnott
betegekre, tovabba az Oz, szélsebesség, NO,, globalsugarzas és PMyq az idos betegek-
re, valamint az Ambrosia, PMyg, O3, CO és a szélsebesség az dsszes korcsoportra. EQy-
részt a faktoranalizis, masrészt a Iépésenkénti regresszid és a regresszios egylitthatok
eltéré eredményeket adnak a magyarazé valtozoknak a betegségek eloforduldsaban
Jatszott fontossagi sorrendjére, ami a valtozok kozotti multikollinearitadsnak tulajdonit-
hat6. Az 1d6fliggd regresszid a faktoranalizis révén nyert atfogd képnek egy finomita-
sat adja. A magyarazd valtozoknak az Osszes betegszdmhoz vald relativ hozzéjarulasa
az ¢év soran a kovetkez0 aranyokon beliil valtozik: —1,5% — +1,5% a globalsugarzasra,
0% — +8% az Os-ra, —10% — +5% a relativ nedvességre, 9% — +6% az NO,-re és —3%
— +6% az NO-ra, a fenti valtozok rendre 10 W-m?, 10 pg-m*, 10% és 10 ug-m™ nove-
kedése esetén.

Az allergén pollenek jellemzdinek trendvizsgalataval a regionalis pollenflora
egyik legnagyobb spektrumat elemezziik a szakirodalomban, tovabba e kutatas egyedi
a tekintetben, hogy a vizsgalt taxonok pollenszamainak és 7 éghajlati valtozonak a napi
trendjeit hatarozza meg. Ez a fajta trendanalizis informacidt nytjt a trendek napi mere-
dekségeinek évi ciklusairdl. Bevezettiink egy kapcsolati mérdszamot (AM), valamint
egy tobbszords kapcsolati mérdszamot (MAM) egyrészt a pollenkoncentracidk, mas-
részt az éghajlati valtozok trendjei napi meredekségeinek évi ciklusai kozotti kapcsolat
erdsségének a jellemzésére, majd az AM értékei alapjan az egyes taxonokat a tobbszo-
ros AM (MAM) értékek segitségével harom kategoriaba soroltuk. Bevezettiink tovabba
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két 0j fogalmat a klimavaltozassal kapcsolatos kényszerekre, nevezetesen a klimaval-
tozas miatti kockazati potencialt (RP), illetve terjeszkedési potencialt (EP), melyeket
Osszehasonlitottuk a MAM értékekkel minden egyes taxonra.

A biomassza szén-megkotésének alakulasa egy karsztos erdérezervatumban

A szénmegkotés altal torténd klimaszabalyozas jo példdja a szabalyozd 6koszisztéma
szolgéltatasoknak. Kutatasunk soran a fadllomany szénmegkotésének idobeli alakulasat
vizsgaltuk a CO2Fix 3.2 modell segitségével egy 70 éves idoszakban a Haragistya-
Loéfej erddrezervatumban (Aggteleki-karszt). Az elemzéshez a teriileten 2006-2007-
ben folytatott fadllomany-szerkezeti felmérésiink adatait hasznaltuk fel. A mintatertile-
ten megtalalhatdé harom f6 tipus (szaraz tolgyesek, iide gyertyanos-tolgyesek és bilikko-
s0k) mindegyikére iddsort allitottunk fel (60—-80 éves, 80—100 éves és 100—120 éves
allomanyok), igy dsszesen 9 allomanyrésszel modelleztiik az erdot.

Eredményeink alapjan (1. abra) a biikkosoknél és az tide tolgyeseknél is megfi-
gyelhetd egy visszaesés 70 éves kor koriil, ami a teljes vizsgalati teriilet tendencidjat
meghatarozza (2. dbra). A teljes allomany széntartalmaban azonban gyakorlatilag toret-
len novekedést lathatunk, ami alatamasztja, hogy az id6s és valtozatos kordsszetétell
erd0k a produktivitds visszaesése ellenére is széndioxid-nyelonek tekinthetdk. Az
ugyanolyan tipusu allomanyrészek kiilonbozd koru képviseldi kozott idébeni eltoloda-
sok tapasztalhatok a széntartalom alakuldsiban, feltehetden a fajosszetételben jelentke-
70 eltérések miatt. Fontos tapasztalat, hogy a modell rendkiviil érzékeny a mortalités
értekeire, amelynek meghatarozéasa természetkozeli allomanyok esetében komoly kihivas.

Vizminoség és éghajlatvaltozas magyarorszagi karsztteriiletek példajan

A GOomor—Tornai-karszt egyes allovizeinek allapotfelmérését célzd, tobb szempontd,
komplex elemzését készitettiik el (1. tablazat). Ennek soran a karszt allovizeinek, illet-
ve az ezekhez esetlegesen kapcsolddo hidrologiai rendszereknek a vizsgalata valosult
meg. Célunk volt a Gomor—Tornai-karszt tavainak, idobeli, torténeti valtozékonysaga-
nak attekintése, az emberi beavatkozas, kezelés, illetve természetes behatasok kovet-
keztében végbement allapotvaltozdsanak értékelése, a tavak és szlikebb kornyezetiik
Osszehasonlitasa, illetve a klimdnak a vizmindség alakitisaban betoltott szerepének
vizsgélata.

A terlileten talalhato vizsgalt viztestek koziil mindegyik magan viseli az emberi
tevékenység befolyasat, illetve sekély mivoltuk és a nem folymatos vizutanpotlas ko-
vetkeztében az utobbi néhany évtized aszalyokban bdvelkedd iddszakainak klimatikus
hatdsat is. A kis teriileten is valtozatos geoldgiai és geomorfologiai helyzetiikbdl ado-
ddan, valamint a kdrnyezetiikben jellemz6é emberi tevékenységtdl fiiggden, kiillonbbzo
problémak mutatkoznak fejlddésiikben, ezért a megmentésiikre iranyuld menedzsment
feladatokat is ennek megfelelden kell alakitani. A viztestek egyik csoportjaban foként a
nagyobb nitrat-terheltség, a masikban a magasabb oldott szervesanyag-tartalom okoz
vizmindség-romlast. Ehhez idOszakosan (évszaktol és iddjarastol fiiggden) egyéb
szennyezéanyagok feldtsuldsa is hozzajarul. Az extrém iddjarasi események hatasa
egy év id6tartamban jelentds vizmindségbeli valtozasokhoz vezet, de néhany esetben
ennél rovidebb 1d6 alatt is jelentkezik a vizkémia alakuldséban.
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A Papverme-to (Fararova jama) esetében viszont hathatos intézkedéseket kell ten-
ni, mivel vizmindség romlasat fOként pontszerli szennyezdforras okozza. A t6 és a
hozzatartoz6 barlangrendszer védelméhez jelentésen hozzajarul a 2011-ben kijeldlt
védbézona. A heves csapadékesemények révén bekovetkezd nagyobb szennyezdanyag-
bemosddasra is fel lehet késziilni novény-védosavok kialakitasaval, a partmenti zona
helyreallitdsaval és a pontszerli szennyez6forrasok megsziintetésével. A hosszabb asza-
lyos periddusokra késziilve nagyobb teriileteket lehetne bevonni a vizgyljtékbe. A
fenti javaslatoknak, a karsztteriiletek természetessége, az emberi vizfelhasznalas, a
rekredcio és az 6koszisztémak integritdsdnak megdrzése szempontjabol is nagy jelentd-
sége lehet.
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