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Summary

This sixth report of 2 series of ozone profiles contains the individual measured vertical
profiles of ozone and the meteorological parameters like pressure, temperature and relative

)

vy

humidity obtained from incidental soundings made at Jilich, Germany (50° 41° N, 6° 24'
during 1993 and 1994. The report also includes vertical profiles measured at Santa Cruz de
Tenerife, Canary Islands, Spain (28° 18° N, 16° 30" W) during an intensive ficld campaign in

August 1993,
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1. introduciion

Tropospheric ozone plays a crucial role in fropospheric chemistry as a precursor for reactive
radicals. As a significant absorber of infrared radiation it contributes to the greenhouse effect.
Ozone is a toxic gas and especially at higher concentrations it will give damage to human-,
animal- and plant life. Already at low concentrations it reduces the photochemical activity of

ereen plants. Ozone is thought to play an important role in the syndrom of forest damage.

Measurements of ozone from the last century up to now show that its concentrations niear the
ground as well as in the free troposphere are increasing at a rate of approximately 1 % per year
[Awmanspacher (1984), Feister (1987), Volz (1988)].

The chemistry, transport and budget of tropospheric ozone and other photooxidants is
investigated as a major component of the EUROTRAC project TOR (Tropospheric Ozone
Research).

Within TOR, a network of stations in Europe performs regular vertical soundings of ozone
meteorclogical parameters (pressure, temperature and relative humidity) to investigate the
seasonal effects in the role of stratosphere/troposphere exchange and transport from the
atmospheric boundary layer into the free troposphere. Particularly the relation of ozone and

the simultaneously measured water vapor enables us to investigate the influences of both

transport and chemistry on the tropospheric ozone budget {Smit et al. (1993)1.

The sounding program at Jilich started in July 1988 with incidental flights, while regular
-;iights with a frequency of one per week were started in July 1989. The results up io
“December 1989 were reported in the first volume of these series [Smit et al. (1989)). In
~January 1990 the frequency. of soundings his- per week and was
contmued until the end of 1992, the second volume n. thesc series the. resl,lts obtained at

- Jiilich - during 1990 -as weil as. the results of incidental soundings. - performed at the

- Schauinsiand (BIack_ Forest, Germany) mainly-during an _i_mensiv_c ficld campaign in August




1990, were reported [Smit et al. (1991-A)]. The third volume reports the results of individual
flights made at different latitudes over the Central Atlantic Ocean during two scientific cruises
aboard the research vessel "Polarstern’ in March/April 1987 and September/October 1988
respectively [Smit et al. (1991-B)]. The fourth and fifth volume reports the results of
individual soundings made at Jilich during 1991 and at Jilich and the Schauinsiand during

1992 respectively [Smit et al. (1994-C and 1994-D)].

In January 1993 the regular sounding program at Jilich have been stopped and since then only
incidentally ozone soundings were made as participation in intensive, dedicated sounding
campaigns. In this report, the sixth volume, we present the results of individual flights
incidentally made at Jilich during 1993 and 1994, as well as the results of incidental
soundings performed in collaboration with the Instituto Nacional de Meteorologia (INM) at

Santa Cruz (Tenerife, Canary Islands, Spain) during an intensive field campaign in August

1993,

The ozene sounding system, instrumental set up and data processing, used at the sounding
station at Jiilich has been described in the first volume of these series [Smit et al. (1989)]. A
detailed desription of the TOR ozone sounding station at Jiilich has been reported by Smit et

al. (1894-A). A brief description of the czone sounding program at Santa Cruz is reporied by

Cuevas et al. [1993]

2. Vertical ozone profiles

The results of the soundings performed during 1993 and 1994 are presented in the form of

individual wvertical profiles of ozone and the simultaneously measured meteorological

humddity, B

[41]

parameters like pressure, temperature and relativ
" presented. The first plot shows the complete profile during ascent up to the burst altitude of
‘the balloon. This plot gives a standard ozonagram with the parial pressure of ozone (mPa),

- temperature (OC) and relative humidity (%) on the abscissa as a function of pressure (hPa) on




a logaritmic scale. The second plot presents the wopospheric part of the individual soundings
in greater detail. Here, we use units of mixing ratio (ppbv) for ozone on the abscissa as a
function of geometric altitude (km) where the altitude was computed step by step as the

cumulative sum of the height difference between two successive pressure levels using the

hydrostatic equation.
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2. Yertical gzone profiles

Ozone Soundings at Rilich

Ozone Soundings at Santa Cruz, Tenerife

Flight- Dats Time Page Fiight- Date Time Page
Number dd-mm- hh :mm Number dd-mm- hh:mm
VeaY {UTC)Y vear (UTC)
PLH485 | 23- 3-18%3 ] 12:458 i OCTG01 | 15- §-1%83 ] 15:25 34
FLH485 | 24- 3-1983 12: 5 iz OCT002 | 16- 8-1993 ic:30 3e
FLH487 | 25- 3-1883 12:20 14 OCTC03 | 16- 8§-1983 13:30 38
PLH438 4- 8-1993! 12: & i6 OCTG04 | 16~ §-1883 ) 18:00 40
FLH489 { 13- B-1983 ii: 7 ig OCTO05 | 17~ 8-1983 13:50 42
FLH490 | 17- B8-1993{ 11: 4 20 QCTQO6 | 18- 8-1983 | 10:25 44
FLHASL | 26- 8-19%83 ] 11:44 22 OCTOO07 § 18- 8-18%3 ] 13:15 48
FLH492 | 28- 8-1893 | 11:27 24 OCTOG8 ] 18- 8-198%3 ! 18:25 48
FLH493 i- 9-1993 | 12:22 26 OCTO00% | 20- 8-1593 | 13:25 50
FLH4%4 | 25- 4-18%94 12: 4 28 OCT010 | 21- 8-1883 10:30 52
FLH495 | 26- 4-189%4 | 12: 5 30 OCT01l | 21- 8-1983 ] 13:55 54
OCT012 | 21- 8-1983 18:30 56
OCTEQL3 [ 22~ 8-1983 13:15 58
OCT014 | 30- 8-16883 1 10:39 60







Individual vertical protfiles
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Ozone Sounding 0CTC04 : Tropospheric Part
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