This is a "Keeling Plot" of the relationship between CO2 (1/CO2) and its isotopic composition (δ C). The relationship is complicated in these profiles, indicating that a number of independent processes are affecting the isotopes. Exchange of CO2 between the atmosphere and forests (C-3 vegetation), grasslands (C-4), and the oceans affect δ C differently. Many more samples will be needed to unravel the relative influences of these processes.

Our first flight at Santar�m, on December 7, 2000, caught the end of the dry season. Notice the high concentrations of CO relative to the December 21 flight at Santar�m and the Fortaleza flights. This results from biomass burning, which is also evident in the CO2,

CH4 and H2 profiles.

Vertical Profiles of Carbon Dioxide and Other Trace

Gas Species over the Amazon Basin using Small Aircraft

Peter Bakwin and Pieter Tans Paulo Artaxo

Climate Monitoring and Diagnostics Laboratory Institut de Fisica

National Oceanic and Atmospheric Administration Univ. Sao Paulo

Boulder, Colorado, USA Sao Paulo, Brazil

We collect air samples during regular flights over the Santar�m area and over the Atlantic Ocean off the coast near Fortaleza. Small charter aircraft are used for the flights, and the samples are collected using automated equipment. The samples are shipped to our laboratory in Boulder for analysis for CO2, CH4, H2, N2O, SF6, and the stable isotopes of C and O in CO2. Since the average air flow over this region is strongly dominated by the easterly Trade Winds, the data will give a measure of the change in trace gas and isotope composition during the advection of air across the Amazon Basin.

Regional sources and sinks leave imprints on the trace gas concentrations that we observe.

Measurements of the anthropogenic tracer SF6 provide an indicator for penetration of Northern

Hemisphere air into the study region. In addition, measurements of the carbon isotope ratio of

CO2 should give a measure of the relative amount of C-3 (generally forest) and C-4 (savanna and pasture) photosynthesis, since these processes have very different isotopic signatures.

We present data from the first profiles, which began in December 2000.

ABOVE: Map of Brazil indicating locations of the flights near Santar�m and Fortaleza (red stars).

BELOW: Photo of the Cessna airplane used for the sampling flights near Santar�m.

LBA Flights, December 2000

Altitude (km)

Santarem (SAN) Fortaleza (FTL)

1710 1770 1830 1890

1

2

3

4

490 530 570

1

2

3

4 SAN Dec 07 - Dry Season

SAN Dec 21 - Wet Season

FTL Dec 09 - Marine

FTL Dec 18 - Marine

LBA Flights, December 2000

Altitude (km)

Santarem (SAN) Fortaleza (FTL)

315 316 317

1

2

3

4

4.2 4.5 4.8

1

2

3

4

ABOVE: Methane (CH4) is elevated in the lower part of the Dec. 21

(wet season) profile at Santar�m, reflecting significant regional biogenic sources for CH4.

BELOW: Nitrous oxide (N2O) is also elevated over Santar�m vs.

Fortaleza. Our SF6 data indicate that there is little urban/industrial pollution in the profiles except for two high-altitude points on the

Dec. 7 Santar�m profile (other tracers are also elevated in these samples).

LBA Flights -- December 2000

Santarem (SAN) Fortaleza (FTL)

377 373 369 365 361

-7.95

-7.90

-7.85

-7.80

-7.75

SAN Dec07

SAN Dec21

FTL Dec09

FTL Dec18

13

ABOVE: Santar�m tower

BELOW: Fortaleza

LBA Flights, December 2000

Altitude (km)

Santarem (SAN) Fortaleza (FTL)

367 372 377

1

2

3

4 SAN Dec 07 - Dry Season

SAN Dec 21 - Wet Season

FTL Dec 09 - Marine

FTL Dec 18 - Marine

100 160 220 280

13