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NEAR SURFACE OZONE &
BIOGENIC ISOPRENE
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Eisoprene = EsisopreneHCLT

by E = rate of emission [µg g(dry weight)-1 h-1]
Es = standardized rate of emission [µg g(dry weight)-1 h-1]
H = correction term for air humidity
C = correction term for atmospheric CO2 concentration
L = correction term for intensity of the solar radiation 
T = correction term for leaf temperature
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MEASURING METHODOLOGY

Continuous registration of trace element concentration and 

meteorological values during measurement trips:

Air quality indicators

• Carbon dioxide (CO2) 

• Carbon monoxide (CO)

• Nitric oxide (NO)

• Nitric dioxide (NO2)

• Ozone (O3)

• VOC (e.g. BTEX)

Meteorological values 

• Air temperature

• Air humidity

• Global radiation

• Ultraviolet radiation

• Atmospheric pressure

• Wind velocity & direction



ASSESSMENT OF AIR QUALITY
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Assignment of trace element dependent emissions into DAQ index value 

and DAQ index classification and their grades, exemplarily offered for 

ozone (modified by Mayer et al., 2002).

O3 [µg m-3] Index value Index 

classification

Grade

0-32 0.5-1.4 1 very good

33-64 1.5-2.4 2 good

65-119 2.5-3.4 3 satisfactory

120-179 3.5-4.4 4 adequately

180-239 4.5-5.4 5 poorly

≥ 240 ≥ 5.5 6 awfully bad



INVESTIGATION AREA
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THEORETICAL ESTIMATION OF 

ISOPRENE
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Assembly of the dominant groves within the „Volkspark“ and their specific rates of 

isoprene emission plus the rate of emission per tree considering an average leaf mass of 

15 kg per individual.

Scientific name Specific rate of

isoprene emission 

[µg g(dry weight)-1 h-1]

Rate of isoprene 

emission per 

individual (15 kg) 

[µg h-1]

Number of 

individuals 

Rate of 

emission per 

species 

[mg h-1]

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

Total amount 701 8,874.05

THEORETICAL ESTIMATION OF 

ISOPRENE

ozonemax [µg m-3]= Eisoprene [µg h-1] x 9,1 / area [m2] x height a.g.l. [m]90.4 µg m-3 = 8.9 mg h-1 x 9,1 / 89,221 m2 x 10 m113.06 µg m-3

O3 [µg m-3] Index value Index 

classification

Grade

0-32 0.5-1.4 1 very good

33-64 1.5-2.4 2 good

65-119 2.5-3.4 3 satisfactory

120-179 3.5-4.4 4 adequately

180-239 4.5-5.4 5 poorly

≥ 240 ≥ 5.5 6 awfully bad
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THEORETICAL ESTIMATION OF 

ISOPRENE



MEASURING RESULTS
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children playground



SHORT-TIME EXPOSURE
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Mean diurnal course of the air quality classification based on  

1-h-average mean values for the investigation area “Volkspark”

within the city of Kaiserslautern, Germany.

satisfactory

adequately

poorly

O3 [µg m-3] Index value Index 

classification

Grade

0-32 0.5-1.4 1 very good

33-64 1.5-2.4 2 good

65-119 2.5-3.4 3 satisfactory

120-179 3.5-4.4 4 adequately

180-239 4.5-5.4 5 poorly

≥ 240 ≥ 5.5 6 awfully bad



CONCLUSION

It is indisputable that urban green spaces 

have a positive benefit, but …

… it could be shown that thoughtless 

planting with a vegetation stock of „high-

emitter“-plants could lead to a wrong 

proportion between these species and the 

size of the green area.
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It could be helpful taking into account that …

• … also the vegetation could lead to air 

pollution, 

• … a simple mapping of the stock could 

identify where potential biogenic isoprene 

source would be. 

No implication that such areas have to be 

deforested and newly planted, but it can be a 

guidance for further urban green projects! 
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