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Overview

The joint Venezuelarand Germanproject of a high altitude tropical station for atmospheric
researb is being establishedon Pico Espejo (8.51 N, 71.06 W, 4765m asl) in the vicinity of
Merida, Venezuela.A small building on the top of Pico Espejo hasbeenusedfor atmospheric
researt in the 70'sand has now beenreconstructedfor future useas atmosphericreseart

station. One advantage of this high altitude location is the good accessibiliy by the worlds

highest cable car. Figurel shows the view over Pico Espejo with the building for the
measuringinstrumerts.

Figure 1: View over Pico Espejo with the building for the measur-
ing instruments.

This site providesexcellen conditions for ground-basedobsenations due to its low total
columnwater vapor cortent. Long-term data suggestthat nearly year-roundmeasuremets
even at 278GHz will be feasible. Figure2 shows the atmospherictransmissionat 278GHz
calculatedfrom 1958{1997NCEP/NCAR data on a 2.5 x 2.5 grid for di erent altitudes in

the region of Merida. A transmissionin excessof 0.7 allows the measuremen of weak
signatureslike CIO.
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Figure 2: Atmospheric transmissionat 278GHz for di erent altitudes
in the region of Merida. The shadedareasare the variations
calculatedfor the 1958{1957time span.

Instrumen ts

The installations on Pico Espejowill include two ground-basedmicrowave radiometers. One
of theseinstrumerts is the millimeter-wave radiometer MIRA 2, which has beendeweloped
at the Forsdungszetrum Karlsruhe. MIRA 2 covers the frequency range 268{280GHz
and is capableto measureozone, CIO, HNO3, and N,O. A detailed description of this
instrument is givenin [1]. This radiometeris well validated and tested during se\eral arctic
measuremen campaignssince1996(e.g. see[2]). Figure3 shovs MIRA 2 with the acousto-
optical spectrometer (AOS) and PC cortrol rack.

Figure 3: MIRA 2 with the acousto-opticalspectrometer
(AOS) and PC cortrol rack on the left.

The water vapor radiometer for atmosphericmeasuremets WARAM 2 is deweloped by



the University of Bremen and measuresthe H,O line at 22GHz. It is basedon a simi-
lar instrument in operation at the Arctic primary NDSC station at Ny-Alesund, Swvalbard
[3]. MIRA 2 and WARAM 2 will sharethe sameacoustooptical spectrometerand PC con-
trol. Figure4 shaws the frontend of WARAM 2 with the horn antenna and the mirror for
calibration and the adjustmert of the elewation angle.

Figure 4: Frontend of WARAM 2 with the horn antenna. The rotatable
mirror behind the horn antenna is used for calibration and
the adjustmert of the elewation angle.

Measuremen ts

Tablel gives an overview over the trace gasesthat will be measuredby the microwave
radiometers on Pico Espejo. Also given are the altitudes, in which the instruments are
sensitive, and the accuracyof the retrieved vertical pro les.

Constituen t Altitude range | Accuracy
O3 (MIRA 2) 17{55km 0.5ppmv
ClO (MIRA 2) 17{55km 0.4ppbv
HNOz (MIRA 2) 17{55km 1.0ppbv
N,O (MIRA 2) 17{55km 30ppbv

H,O (WARAM 2) | 25{55km 0.3ppmv

Table 1. Constituents that will be measuredby MIRA 2 and WARAM 2 on Pico Espejo.
The secondand third column give the expectedaltitude rangeand accuracyof the retrieved
pro les.

In a rst phase,the vmr-pro les measuredoy both instruments will be usedfor validation
of the SCIAMACHY instrument aboard ENVISAT. Due to the very favorable conditions
o ered by this site for ground-basednmeasuremets and the fact, that a number of additional
sensorswill soon be added alsoin or near Merida, it is plannedto proposeMerida as the
rst tropical primary NDSC station.
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