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1 ABSTRACT

From the viewpoint of urban ecology, especiallynirthe urban climatology, urban green areas have an
important implication on the local climate. The aifithe applied, planning-oriented urban climatglogto
create a synergy effect between the positive rdored use of these green spaces and its positive
consequences on local climate and air quality. mutine daytime hours the shadowing of the vegetatial

the effect of evapotranspiration causes a smodtie¥mal diurnal course in comparison to the sealed
hyperthermic surroundings. Ideally, an urban padaashould be composed of meadows with scattered
bushes and a loose stock of the trees. This enawasable shadowing for the people, but alsofficent
solar radiation during the daytime hours. By imation local cold air could be formed at night. Thuisal

cold air induces a cold air flow and an air chabhgeveen the cooler urban green area and the heai@dd
vicinity with a verifiable cooling effect on theraemperature near the ground. The coverage ofdlteair

flow indeed correlates with the diameter of theamrlyreen area. So a cross-linkage of many smadhgre
spaces could result in decreasing the effect ofutian heat island, but also increase people sneier
comfort.

By the way, urban green areas could also induaestiye effect on the local urban air quality. Baitention
has to be paid to the assortment of the tree speS@ne trees have the ability to affect the lagatjuality
negatively. More or less all tree species are @rgitbiogenic volatile organic compounds (BVOC's) in
different concentration (e. g. isoprene and terppné&€hese serve as precursors for the formation of
tropospherical ozone near the ground. Especiallgimthe urban green areas, which act as a rezomany
people, wrong tree populations are contraindiceBatte this could lead to a significant exposuradrious
ozone. When many people visit an urban green sfgdesr and calm weather conditions with hot summery
temperatures, low wind speed and a high solartiadjahe emission of BVOC's is highest, and acirayly
ozone concentration is high as well. Thereforeamalysis and assessment of the urban green argaadiiyy
could help to make a statement about the recredtieffiect of these areas in dependence of therigadi
vegetation and for that matter for the exposureztine. Both try to analyze the influence of the BEV®on

the local formation of photo oxidation and furthemne the impact on the ozone near the ground. $q tise
calculation of short- and long-term air quality ices can describe the air hygienic situation. By hilp of
these the results can be used as a guidance of pld¥aning taking account of the influence of thegknic
emission as a function of the actual weather cmndit

2 SPHERES OF ACTIVITY FOR AN APPLIED URBAN CLIMATOLOG Y

Due to the fact that urban areas represent a lyeteeous structure, which has been growing oveng lo
time period, it is an obstacle to the applied ctioi@gy to create an adequate urban environmentidéally
climatic and air quality conditions. Predominarftly the urban residents such an optimal urban enmient
was defined by Mayer (1989) called the “ideal urlstimate”. But of course such an ideal urban clienat
could only be implemented and realized when newe<itire being planned and the applied urban
climatology is involved in this process right frahe beginning. For already existing urban areasithnot
feasible. Though the urban planning has the redpititysto come as close as possible to the idehbn
climate with the aid of selective measures. Herithig possible to create a so-called “tolerableanrb
climate” by minimizing the burdens und advancesth® settings. In consideration of the demographic
change and the recent exodus of German cities tagrée no doubt that it is possible to use theviedge

of the applied climatology within the urban vacascior future urban planning. The current phenomesfo
the shrinking cities offers a lot of redundant areghich are meaningfully from the viewpoint of teplied
urban climatology to integrate them into the ergtpatterns of use. In this context different spheof
activity of the applied urban climatology are emgibad. Mainly urban green areas have the abilita of
cooling effect. During day time an increased rdtewapotranspiration, intensified by the shadinghed
trees, caused a decrease of the air temperaturiée Wight-time hours cold air masses were formedvab
the urban green and initiate the “urban park breedeich carries these from the green area to the
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hyperthermic, densely sealed surroundings, alse avitooling effect for the air temperature. Depegdin
their size and design urban green spaces could daignificant influence on the air temperature #ral
climatic conditions of their nearby vicinity. Hombg2000) postulated that urban green areas must bt
least 50 ha to offer an obvious climatic effectvéitheless, also smaller ones do have a cooliregteéind
provide a reduction of the thermal load (Bonga@fiQ6). Even the urban vegetation of an existingksto
offers a great cooling potential, however, it iportant to regard some facts: Basically, roadsklgetation
contributes an improvement of the local climate had the ability to percolate the air. Nevertheléssn
the viewpoint of urban air quality not every treeappropriated to be lined out along roadsides.CEm®py
of the trees must be taken into account. A tigldt @ose leaf canopy could reduce the atmosphedogihg
and lead on to an accumulation of air pollutants. ®adside vegetation as well as for the vegetatio
urban green spaces a second fact must be mentiBoetk tree species emit different amounts of \elati
organic compounds (VOC's; e. g. isoprene). Thesgibate as a precursor for the formation of nesfese
tropospheric ozone (@ Therefore it should be avoided to use such sgealiong roadsides or within urban
green areas (Benjamin & Winert, 1998). Now, esplgcigithin urban green areas it is important todalare
of reducing the potential VOC-sources to minimize formation of @ because this could lead to negative
impacts for human health. In consequence duringumier days urban green areas are magnets faflots
people searching for leisure, these days haveaatgeat potential forming tropospherig. @lear and calm
weather conditions with high air temperature ad aglhigh solar radiation are the basis for a leigiission
rate of biogenic volatile organic compounds, likegrene. So it must be expected that for such tong
combined with unfavorable planting, a photochemjmallution is enhanced. This results in an incregsi
concentration of near surface ozone with the pdigibf some undesirable side effects to humanithea
For example some harmful secondary effects of ozoné&l be:

* penetrating the inferior respiratory tract,

e irritation of the respiratory tract, dyspnoea, isisseadaches,

« decrease of the physical working capacity,

e increasing frequency of asthma attacks, and

* increasing frequency of allergic reactions (dekaaactions by 10-20 % of the people).
Characteristic risk groups are outdoor workerdetdl, asthmatics, small children and babies.

3 NEAR SURFACE OZONE AND BIOGENIC ISOPRENE

Carbon monoxide (CO), nitrogen monoxide (NO) and-methane hydrocarbons (NMHC's) are primary air
pollutants. But there are also the secondary @llst(e. g. nitrogen dioxide (NJODand ozone), which are
formed by the emissions of the primary trace eldmdmy diverse chemical reactions. Mainly, the
corresponding precursors ot @e NO and the anthropogenic NMHC's. Indeed, aukhnot be neglected
that there are also some biogenic emissions, whate the ability to react with anthropogenic trace
elements and form secondary air quality indicat@se of these is the biogenic hydrocarbon isopréne.
could form ozone due to its great capacity of reactActually, in comparison to anthropogenic
hydrocarbons, isoprene could already start a faomatith O; less concentrated. That is why isoprene is one
of the precursors which has to be taken seriotgig. rate of emission is dependent on the metedazlbg
conditions (air temperature and solar radiation)l drow these affect the stock of vegetation (leaf
temperature). The emission of isoprene is detemiryethe height of the air temperature and thensitg of

the photosynthetic active radiation (PAR). Thisatiein could be reconstructed by equation 1 (Guerghe
al., 1991):

Eqg. 1:

Eisoprene= ESsoprend1CLT

E = rate of emission [pg g(dry weighty']

Es = standardized rate of emission [ug g(dry wéight]
H = correction term for air humidity

C = correction term for atmospheric €&ncentration
L = correction term for intensity of the solar ratilbn
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T = correction term for leaf temperature

According to that, clear and calm weather condgiwfith a high solar radiation and high air tempamtare
best qualified for leading to a high emission m@ftéesoprene from the plants™ leaves. So this methas.even
for the days, when high concentration of ozonedailleady be expected, the amount of additionajdna
hydrocarbon, such as isoprene, may contribute nthduformation of @ too. Especially within areas like
urban parks, where at first sight high ozone leaetsnot estimated.

Down to the present day there is a number of patitins which deal with the analysis of urban treed
their potential of forming near surface ozone aloogdsides as well as within urban green areasg.(e.
Young et al., 2009; Henninger, 2011). Since Tale®6) the terms aflow-“ and,high-emitter-plants are
used. The consideration of these low- or high-engittrees species could have a sustainable impatte
emission of biogenic hydrocarbons and thus ondhmdtion of ozone.

4 ASSESSMENT OF AIR QUALITY
For an assessment of air quality within a distisuea there are different standards. However, s@uis f
should be considered for an evaluation:

e aclearly defined purpose concerning the divesetelements,

« the type of land usage,

» the side effects of the analyzed air quality inthcaon human health as well as on vegetation and
materials,

e duration of exposition and
< the statistical distribution (e. g. exceedance abdlity).

Taking account of these it is achieveable to craataluation system, which assesses the impaciabf air
pollutant in consideration of the temporal scald endependence of the actual type of land use.

4.1 Air quality valuation standards

Diverse summary indices could be used to preseasaa@ssment of the air quality situation withiregtan
area respectively different areas. The advantageuol indices is that not only the concentratiorowé
substance will be assessed, but also the influehseveral sources of emission. Referring to Magteall.,
2002 two air quality indices should be distinguishe

e impact-dependent air quality indices and
impact-related air quality indices.

For this investigation and the assessment of thquaility situation the impact-related air qualitglex was
chosen because for these belongings it is the os®fil one. In contrast to the impact-dependenatity
index it is also possible to evaluatg Ky the established guidelines of the EU for thegaility indicator.
The calculation of this air quality index enabledemporal reference. It facilitates a direct relatito
impairments to health, caused by correspondingtanbes, at a definite time of the day. One reduthis is
the opportunity to react correctly and within tight time. A further advantage of this valuatioarstard is
the medical coverage. The daily air quality indDAQ) is being calculated as shown in equation 2:

[ DAQy 5= DAGip ,
DAQ = [[C A0up= D40k ) X Lccuy'y'snr_ C;‘:’.‘?’::':'.L'D'.-.'j]+ D"'I‘QL'D'.'.‘

Eq 2: Tiemit, wp— Climit,low
¢ Ceurentfor O, highest 1-h-average mean value per day,

*  Cimitiow respectively Ciniyp Offers the specific range of concentration withihe current
concentration for the recurrent trace element,

* DAQ,, andDAQ,., offers the upper respectively lower DAQ index eabf the appropriate range of
concentration by what different indices are clasdifin Tab. 1.

* In consideration of a pay-as-use assessment ohugteen areas according to Stral3burger (2004)
some specifics have to be attended:
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» the application frequency of the urban green aretependence of the season and the meteorological
conditions,

» the application frequency of the residents in depece of the time of the day and
e the duration of stay within the park area.

Taking into account that the aim of this investigaats to analyze the formation of near surfacenez@ithin
urban green areas, it was ensured to determingaygeduring clear and calm weather conditions, igfn
air temperature and high solar radiation. Sincedhare the days promising the highest emissionafate

isoprene and formation of O3 as well as the highestor frequency, most notably predominantly e t
afternoon hours.

Tab. 1: Assignment of trace element dependent immisinto DAQ index value and DAQ index classifmatand
their grades, exemplarily offered for ozone (medifoy Mayer et al., 2002).
O; [ug m Index value Index classification Grade
0-32 0.5-14 1 very good
33-64 1.5-24 2 good
65-119 2.5-34 3 satisfactory
120-179 3.5-4.4 4 adequately
180-239 45-54 5 poorly
>240 >55 6 awfully bad

5 INVESTIGATION AREA

Even if the focus of the investigation is on thenfation process of near surface tropospheric ozibne,
inevitable to fulfill some criteria which involvéné sealed and built-up surrounding areas besidadtual
investigation area. The representativeness of ugoeen spaces und their reproducibility respectivbé
transferability of these results should hardly beg. Hence, the following facts must be attended:

« the question of comparability with an urban greesaaof the same size and structure within the
urban area,

» the question of comparability with urban green sgacf a similar size and structure within other
urban areas,

« the immediate vicinity to highly frequented streetgauge potential sources of emission,

« the relevance and visitor frequency as an indicddora nearby recreational area of the urban
residents, and

< the question about the typical respectively chartic urban park vegetation.

The so-called ,Volkspark® in the city of Kaiserstatn, Germany (49°14" N., 7°53" E.), was choseprtwe
the measuring methodology. This urban green areznés of the most frequented recreational areas in
Kaiserslautern and is used for leisure by the diresidents, but also by people from the outskivtany
events act as attraction, but there are also meisyre-time possibilities within the area. With iaesof
approximately nine hectares the ,Volkspark® is calvthe biggest urban green space in the city. Famk
area is bounded by four-lane streets in the wastsanth. The green space can be divided into detypes

of land usage: lakes/ponds (4%), lawns (62 %), didbeds (4 %), bushes (11 %), forest area (3 %@ rsiv
open spaces (1 %) and 11 % sealed areas. In redetenSukopp & Wittig (1998), who postulated that
generally all urban green spaces with more or flesssame typical and characteristic park vegetadimh
also a comparable proportion as well as in varylegrees of similar emission structure display that
question of reproducibility and transferability ather urban green areas would be answered poyitivel
could also be treated as a guidance for other yshdnareas.

6 MEASURING METHODOLOGY

The air quality measurements as well as the clilbgitwal ones were made with a mobile laboratoryisTh
methodology allows measuring the air quality andemmlogy at one special type of land use, but atso
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different locations if necessary. That is a greitaatage in comparison to stationary measuremaritisi
measurements were taken 72 hours from 12 a.m.{20.00) till 12 a.m. (12.07.2010). Due to the weath
conditions this time period suited very good anfirefd a so-called “worst-case-scenario”. An antimye
above Germany catered several days of clear andwahther condition with wind speed less than 1& m
1, which provides a great potential to accumulaterde trace elements. Midsummer air temperatuyest b
least 30°C and an accordingly high solar radiabigrQ > 900 W rif offered a good basis for emitting the
precursor isoprene and the formation of troposphurone.

The aim of this measuring period was to determime diurnal course of the different air pollutants’
concentration in relation to the meteorological dibons within the urban green area. Thus it shddd
possible to prove the daily air quality and howvés influenced respectively dependent by diffeexternal
influencing factors. Beside ozone carbon monoxaebon dioxide, nitrogen monoxide, nitrogen dioxide
and aromatic hydrocarbons (benzene, toluene, ethgtd, m-, o-, p-xylene) were measured. The aitityua
indicators were determined by a suction device hi# tnobile laboratory 4 m above ground level.
Additionally air temperature, air humidity, glokehd solar radiation were measured in 2 respectd&etya.

g. |., wind speed and direction were determinetildnm a. g. |. Though it is possible to display tesults as

a time line or in dependence of wind speed, it @erfavorable in dependence of the wind directidms
enables an exact temporal allocation to the patestiurces of emission of the specific air polltganithin
and outside the urban park area.

The analysis of the biogenic emissions was limiteésoprene because the air quality of the invasbg
area should be exemplarily assessed by the ozongsig this natural hydrocarbon as its precursas thie
logical consequence. The determination of the Em@rwas proved very complicated and the measuring
methodology had to be adapted to the requiremdritssoinvestigation. Generally, the analysis afdgnic
hydrocarbons ensued by turning a cuvette direatlyhe branches of the trees (Briggemann & Schnitzle
2008). For this investigation first of all a mappiaf the vegetation of the area was done. In tloegss all
spaces with potential isoprene emission sourcesiespavere particularly marked. Subsequently, a faobi
measuring transect across the “Volkspark” was coostd. Measurements were taken every 30 minuts an
the air sampling was done in 1.50 m a. g. |. witksampling tubes. The sampled gas was pumpeddhrou
the tube filled with an appropriate reagent thatosbs the wanted biogenic hydrocarbon presentarmaihto
form a complex. Then this complex is made to reaitt other chemicals to form a second colored cempl
The intensity respectively the concentration cdaddread out some minutes later on a scale. Witlaithef
this semi-mobile measuring methodology isoprenelccche detected directly and analyzed as well
(Henninger 2011).

7 PERCEPTIONS

7.1 Theoretical estimation of the biogenic isoprene erssion rate

Immediately after the mapping of the vegetatiowdss possible to calculate the theoretical ratesapriene
emission in dependence of the occurring speciessidering an optimum of meteorological conditions.
Indeed, it must be mentioned, that this estimatibhiogenic emissions is afflicted with some unainties

(e. g. phytomass, single or group trees, tannihg\vertheless, the estimation should not be neglecte
because it creates an image of the pattern of Emifisat is very helpful for the ongoing analysfglee air
quality situation within the investigation area.

The mapping resulted in typical park vegetationhvat heterogeneous structure of single trees, grotips
trees and small forest areas. Altogether within Melkspark” there are 701 individuals, combinedttwi
diverse species, whereas at le¢astraceae, Betulaceae, Fagaceae, Malvaceae undrRlataeplaced 79 %
of the total stock. For measuring isoprene this arasdvantage because the species of pRlatafaceag
beech treesHagaceag and lime tressMalvaceag¢ are considered as potential emitters of isopr&oein
dependence of the meteorological conditions these Ibcations could be assumed as biogenic isoprene
sources. An assembly of the dominant groves is siowab. 2. Additionally the specific rates of igene
emissions are also offered. The highest rate ofsion could be expected for plan&afanus acerifolia
and oaks Quercus robur and had to be identified adigh-emittet plants. Likewise the lime T{lia
concardatd and the birchHBetula pendulamust be counted asigh-emitter§, too. Attention should be
paid to the fact that at least plane and oak tse¢st7 % of all species within the investigatioraarThe
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other individuals revealed values less than 2 jdgygéveight)' h™ and must be referred a®w-emittef-
plants.

Now, it is possible to make a simple calculatiorthef total emission. For that purpose, the speeifitssion
rate of isoprene [ug g(dry weighth™'] must be multiplied with the average biomass [fjite respective
species and the number of appropriate individdalseference to Benjamin & Winert (1998), but aba¥e

to StraBburger (2004), who also measured isoprétfénva German urban park area (,Grugapark”, Essen;
51°28°N, 7°0°E), the average biomass was assunaed &eight of leaves of 15 kg per tree. All in #ils
resulted in an biogenic isoprene emission rate.®gai' during the day time hours within the ,Volkspark®
in Kaiserslautern, in dependence of an optimal aretegical situation (Tab. 2). According to StraRimr
(2004) a good comparison was given. The calculatioStraBburger offered an emission rate of 3'g h
although the ,Grugapark” reveals more than 1,0Qflviduals, but only a low density ofhfgh-emittet
plants likeFagaceae.

Tab. 2: Assembly of the dominant groves within,Yfakspark* and their specific rates of isoprene ission plus
the rate of emission per tree considering an averagf mass of 15 kg per individual.
Scientific name Specific rate of Rate of isoprene emission Number of | Rate of emission
isoprene emission per individu_:ill (15 kg) [pg| individuals per species
[ug g(cry weight} '] ") [mg b
Acer campestre 8 120 25 3
Platanus acerifolia 883 13,245 22 291.39
Quercus robur 1,405 21,075 310 6,533.25
Tilius cordata 26 390 72 28.08
Betula pendula 25 375 45 16.88
Amount 474 6,872.6

7.2 Biogenic and anthropogenic hydrocarbons within theVolkspark*

The mentioned measuring period revealed an extetieteorological situation. Above all the solariagion
with a maximum of 979 W ) a maximum air temperature of 36.9°C and an aeereigd speed of less
than 1 m 3 for all three days were very good conditions torfmear surface tropospheric ozone within the
green area. Due to the minor atmospheric excharigagarange transport from outside the investigatio
area into it could be excluded.

As expected there was a temperature inversion ath@vpark area in the early morning hours. Durlmg t
time of the day and with the aid of the measurettvdirection the influence of the morning rush-hoould
be proved. CO, NO, N{and benzene revealed an obvious maximum in teicentration. While forenoon
an increasing solar radiation and a resolve ofilkrersion layer cater for a fast decrease of thfidr
induced pollutants. Noticeably, the concentratibmsoprene was likewise high in the morning hodrisis
could be explained because isoprene’s source dx@uththropogenic as well as biogenic. So at this the
hydrocarbon was mainly caused by traffic. Approxeha90 % of the total reactivity related to theamt
of both hydrocarbons omits to the isoprene souraffic. So it could be concluded that the rate lod t
anthropogenic isoprene reacted and urged the famaf near surface ozone. Indeed, the solar riadidt
the morning hours was not strong enough to initeateessential photochemical process to form ozone i
high concentration.

Between noon and the afternoon hours there wasgndfisant influence by traffic. Less concentratioh
anthropogenic air pollutants were measured. Atttime of the day air temperature as well as saldiation
reached their maximum. So, with a slightly tempafédet, the near surface; Obtained its daily maximum
around 5 p.m. as well. Owing an afternoon wind dpafdess than 1 mi‘sand a wind direction from east a
long-range transport as well as a transport from ribarby vicinity of the investigation area coule b
neglected. By implication this means that the éxgsand measured ;&rould only be formed within the
urban park area. Analyzing the diurnal concentratibisoprene, this assumption was verified. A vgopd
parallelism between the development of the incngasizone concentration and the isoprene was visible
Whereas the concentration of the traffic-induceliupents was regressive at this time of the dagoiild be
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postulated that a majority of the isoprene was induiced from an anthropogenic source. The alleged
optimal meteorological conditions leaded to aneéasing rate of emission from the vegetation. Sgdna@
isoprene was able to be the current precursorrto feear surface tropospheric ozone. This coulddvified

by the total reactivity of the hydrocarbons. In elegence of the total amount of all measured orgsese
offered a rate of 30 %.

During the early evening hours the air quality &iton turned again. Once more the rush-hour waectdile
with increasing concentration of CO, NO, Nanhd benzene. In the presence of NO the near su@awas
destroyed and its concentration was decreasinglyplaithin the investigation area. The evening Isour
offered almost completely the anthropogenic isopresused by traffic. Lower air temperature and imiss
solar radiation encouraged a slowdown of the isoprmission. Comparable to the morning hours ttee ra
of the biogenic isoprene was solely 4 %.

A calculation of the ozone output in dependencéhef measuring period the detected anthropogenic and
biogenic hydrocarbons displayed a remarkable aifithioe statement, which could not be expectechat t
beginning of the measurements, but in conjunctigh tine nearly perfect environmental conditionssitat
least no surprise. For the afternoon hours it wesfiable that 7 % of the near surface troposphercne
could be ascribed to the biogenic precursor is@réhese results could be aligned with StralRby&f#4),

who located a rate of 6 % biogenic isoprene withn"Grugapark” in Essen.

7.3 Analysis of the short-time exposure

Additionally to the ozone concentration the alreadgntioned air pollutants NO, NGand CO were
determined at the same time. Their concentrati@kpevere measured in the morning and late afternoon
hours. Due to a temporarily awkward wind directtbe trace elements could be transported into tharur
green area. This effect was additionally intendifisy an inversion layer. Hence, the analysis ofdata
showed, that neither Gior the NQ could be evaluated as a pollution to human healtimo time of the
day they roughly reach their limit values for erross

An entirely different result was offered for theansurface ozone concentration. Between 2 p.m7gndn.

the so-called MIK-value (“maximum emission concatitm”) for ozone (120 pg M), defined by the
German VDI and taken as a basis for the analyss, axceeded eleven times (0.5-h-average-values). Al
the limit values of emission for protecting humaalth of the Federal Emission Control Act (180 g i
h-average-values; 33. BimSchV.) was passed twicthénlate afternoon hours. Finally, the time period
between noon and sundown, the time of the day thithhighest air temperature and high solar radiatio
could be signed as polluted by near surface 0Zbhis. negative phenomenon is furthermore exacerbated
due to the fact that the highest rate of emissi@s wearly congruent with the time of the day when
potentially the highest visitor frequency was expdc

The above mentioned daily air quality index (DAQsAcalculated to give a statement for the impdataée
air quality within the investigation area and iféeet on human health. For an adequate validitythef
calculation (s. Eg. 2) the daily maximum conceirabf the 1-h-average values of theWere considered.
This procedure enabled a better and more prectgssment of the air quality situation because iinaal
course of the air pollutant could be reflected. Sthe hourly average value air quality index far turnal
course of the near surface tropospheric ozone dmufgtoven and is shown in fig. 1.
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Fig.1: Mean diurnal course of the air quality cifisation based on 1-h-average mean values fomvestigation area “Volkspark”
within the city Kaiserslautern, Germany.

As a result of the calculation it could be demamtsl that during midsummer days (between noon gnd 7
m.) with clear and calm weather conditions, it maestexpected that for this time of the day with tiighest
frequency of visitors near surface ozone is formtthin the urban green space of Kaiserslautern. Due
this situation the calculated impact-related aimliy index for the ,Volkspark® is not better than
»-adequately (3.87), which shows the significantuafhce on the air quality of Qwithin this green area and
allows conclusions on a feasible pollution of huroaganism.

8 CONCLUSION

Of course it is indisputable that urban green spheae a positive impact on their nearby vicinityt also
for the residents. Though it does not matter, i§ i positive effect on the local climate or fecreational
values. Even in midsummer people aspire enhancégdnwirban green spaces to use restful utilizatibn
these. Nevertheless an awkward, particularely #soghtless planting could lead to an accumulabiair
pollutants. From the applied climatology’'s point wkw it is necessary to think about planning new
vegetation within urban parks. In comparison tolimatic adjusted construction all over the urbaaaar
likewise for new plantings throughout the planniplgase the predominantly planted species must be
considered in the right way. The analysis of thepallution situation within the “Volkspark* in theity of
Kaiserslautern inevitably revealed that during claad calm weather conditions biogenic precursorddc
be emitted by diverse plants. Less atmosphericamgda high air temperature and solar radiatiomgeat
so that near surface ozone is formed. Due to thetfat this air quality indicator could be diluted
dispatched the accumulation of it leads to highceotration which obviously exceed the limiting \edu
This resulted in an air quality classification the investigation area which was only adequate.l&&st this
is ascribed to a vegetation stock with a rate ofartban 70 % so-calledhigh-emittef-plants. So it could be
calculated that a wrong proportion of species wieictit higher or lower rates of biogenic hydrocarbhand
the size of the green area lead to a location-besethtion of near surface tropospheric ozone by 50 %
caused by e. g. biogenic isoprene. Finally, it ends negative assessment of the recreational \ailsach
an area in relation to the benefits which an urgpaen area should rather have. However, and thisl @so
be proved, it is possible to react on this. Plagroriented recommendations for action could be ryifece
optimizing the air quality situation. Ultimately is frequently only the lack of knowledge that die
species of the current vegetation stock of an udaak verifiably lead to an increase of the losdmsurface
ozone concentration.
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